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BBepeHue

HacToswmin MHPOPMaLMOHHO-TEXHNYECKUI CMPABOYHNK MO HaunyywmnMm AOCTYMHbIM
TexHonornam «lponsBoaCTBO MONMMEPOB, B TOM Yucne BropasnaraemMblx» (ganee — cnpa-
BoyHWK HAOT) sBNsieTcs AOKYMEHTOM MO cTaHaapTusauuW, paspaboTaHHbIM B pesynbTaTe
aHanmMsa TEXHOMOMMYECKUX, TEXHUYECKMX W YNPaBneHYECKUX PEeLUEHWUN, NPUMEHSIEMbIX Npu
NPOM3BOACTBE MOMMMEPOB. MNNAacTMacc, CUHTETUYECKMX KayyyKoB, TEPMO3MacTonnacroB
(T3I), natekcos.

PaspaboTka cnpasoyHuka HOT ocyuiecteneHa B cooTBeTcTBUM C MoaTanHbiM rpadu-
KoM cosgaHnsa B 20152017 rr. cnpaBoYHMKOB Haumyywmnx AOCTYMNHbIX TEXHOMOMMNA, yTBep-
XAEHHbIM pacnopskeHvem [Mpasutenscrea Poccuiickon Pepepauyum ot 31 oktabps 2014 .
Ne 2178-p (pea. ot 7 nrona 2016 r.).

CtpykTypa Hactosiwero cnpasoyHuka HOT cooTtBetctByeT FOCT P 56828.14—2016
«Hannyuwne goctynHele TexHonorun. CTpykTypa MHOPMALIMOHHO-TEXHUHECKOTO CripaBoY-
Huka», dopmart onucanus TexHonormin — no FOCT P 56828.13—2016 «Havnyuwmne pno-
CTyMHble TexHomnoruu. ®opmart onMcaHUsi TEXHOMOMUA», TEPMMHbI NPUBEAEHbI B COOTBET-
cteum ¢ TOCT P 56828.15—2016 «Hauny4wme AOCTYNHbIE TEXHONOrMU. TE€PMUHBLI U onpe-
LEeneHnsy.

OnpepeneHne TEXHOMNOTMN B KQ4ECTBE Haumy4LLnX AOCTYMHbIX TEXHONOMW BbINOHE-
HO B COOTBETCTBMM C nocTtaHoBneHvem [pasButenbctBa Poccuiickon depgepaummn ot
23 pekabps 2014 r. Ne 1458 «O nopsigke onpefeneHns TEXHOMOMMN B Ka4YecTBe Haumyyllen
[AOCTYMHOW TEXHOMNOIMKM, a Tawkke paspaboTky, akTyanusaumm n onybnnkoBaHns MHopMaum-
OHHO-TEXHUYECKNX CMPaBOYHMKOB MO HAUMYYLLIUM AOCTYMHbLIM TEXHOMOTUSAMY.

Kpatkoe copgepxaHue cnpaBoyHuka HOAT

BBeaeHue. [MpeacTaBneHo kpatkoe cogepxaHne cnpasodHmka HOT.

MpeaucnoBue. YkasaHa uenb pa3paboTku cnpasoyHvka HAT, ero cratyc, sakoHoaa-
TernbHbIA KOHTEKCT, KpaTKoe OnMcaHue Npouenypbl CO34aHus B COOTBETCTBUM C YCTAHOBNEH-
HbIM NMOPSIAKOM, & TakKe B3anMOCBA3b C aHANOrMYHbIMU MEXAYHaPOAHBIMU JOKYMEHTaMM.

O6nactb npumeHeHus. OnNncaHbl OCHOBHbIE BUAbI AEATENBHOCTA, Ha KOTOPbIE pac-
npocTpaHsaeTca gencrene cnpasodHuka HAT.

B paspene 1 npepcraeneHa nHgopmaums o COCTOAHUN U YPOBHE Pa3BUTUS OTPaChu.

B paspenax 2—11 npeacraeneHa uHdpopMauma no NpPoU3BOACTBaM. CUHTETUYECKMX
kaydykoB, Tepmoanacronnactos (T3l1), nonuatuneHa, nonvnponuneHa, nNonucTupona, no-
nmeuHunxnopuvaa (MNBX), ABC-nnactukos, nonuatuneHTepedTanara (M3TY), Bbicokomone-
KYNAPHbIX COEAMHEHWUI CMeLMarbHOro HasHauYeH s 1 NaTeKkcoB.

Paspenbl 2-11 copepxar cnegytome nogpasgensb:

- OMnMcaHne TEXHONOMMYECKNX NPOLIECCOB, UCMONb3YEMbIX B HACTOSILLIEE BPEMS,

- TEKyLLME YPOBHU 3MUCCUN B OKPY>KAIOLLIYIO Cpesy.

B paspenax 12, 13 npeacrasneHbl onpeaeneHne Haummyylmnx JOCTYMHbIX TEXHONOMA
N HaWry4LLIne [AOCTYMHbIE TEXHONOMMM.

B paspenax 14, 15 npeacraBneHbl 3KOHOMUYECKME acnekTbl BHeapeHus HAOT n vnH-
dhopmaLms 0 NepCnekTUBHBIX TEXHOMOTUSIX.

3akniountensHble NMONOXeHuss U pekoMmeHaauuu. lNpveepeHbl ceeaeHus 06 uc-
NONb30BaHHbLIX Marepuanax NPy NoaroToske cnpasoyHuka HAT.

Vil
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Bubnuorpaduma. MpuseseH nepeyeHb UCTOYHUKOB WHAOPMAaLWKM, WNCMONb30BaHHbIX
npu paspaboTtke cnpasoyHuka HAOT.

VI
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MpeaucnoBue

Llenu, ocHOBHbIE MPUHUMMBI M NOPSgoK pa3paboTkn cnpaBovHuka HOT yctaHoBREHsI
nocrtaHoenerHvem [Npasutenscrea Poccunckon ®epepaumm ot 23 aekabps 2014 r. Ne 1458
«O nopsigke onpefeneHnss TEXHOMNOMMM B Ka4eCTBE Hauiydllen [OCTYMHOW TexHomnoruu, a
Takke paspaboTky, akTyanuaaumm u onybnmkoBaHus MHEOPMAELMOHHO-TEXHUYECKUX Cnpa-
BOYHMKOB MO HaWyYLWMM SOCTYMHbLIM TEXHOMOTUAMY.

1 CraTtyc [OKyMeHTa
HacToswwi cnpasodHnk HOT sBnseTcs AOKYMEHTOM Mo CTaHAapTU3aLmn.

2 NHdopmauus o paspaboTumkax

CnpasoyHnk HOT paspabotaH TexHudeckon padoyen rpynnon TPl 32 «[lpounssoa-
CTBO MONMMEPOB, B TOM 4ncne GnopasnaraeMbix», COCTaB KOTOPOA YTBEPXKAEH B COOTBET-
CTBUWM C MPOTOKOMOM COBELLaHWs Mo npeaceaatenscTBoM 3amectutens MuHuctpa npo-
MbILUNEHHOCTU 1 Toproenu Poccuiickon ®egepaummn B.C.Ocbmakosa oT 22 mapta 2017 r. Ne
15-0B/12.

Cnpaeounvk HOT npeacTtaeneH Ha yTeBepxaeHwe Bropo Hammyywmx LOCTYMHbIX TEX-
Honorui (nanee — bropo HAT) (www.burondt.ru).

3 KpaTkasa xapakrepucTuka

CnipaBoyHnk HOT cogepxuT onncaHne TEXHONOrn, NPUMEHSAEMbIX NPY NPON3BOACTBE
CMHTETUYECKNX KaydykoB, Tepmoanacronnacros (T3l1), nonuatuneHa, nonunponunenHa, no-
nmctupona, nonusnHunxnopuaa (MBX), ABC-nnacTtukos, nonustunextTepedTanara (MATP),
BbICOKOMOJIEKYISIPHBLIX COSAUHEHWA CNeLmMansHOro Ha3Ha4YeHnst U NaTekcoB, UCNOb3yeMbIX
B NPOW3BOACTBAX W peannsoBaHHbIX Ha Tepputopum Poccuiickor degepauum TexHonormye-
CKMX npoueccoB, 060pyaoBaHNs, TEXHUYECKUX CMNOCOD0B, METOA0B, B TOM YMCIE MNO3BONSAHO-
LLMX CHU3WUTb HEraTMBHOE BO3AEWCTBME Ha OKPYXaroLlyto cpeay, BogonoTpebneHve, noBbl-
CUTb 3HEepProadeKkTUBHOCTbL, pecypcocbepekerne. M3 onmcaHHbIX TEXHOMOMMYECKUX MNpOo-
LeccoB, 00OpyfOBaHUS, TEXHNYECKUX CMOCOBOB, METOLOB OMNpederNieHbl peLleHUs, SBnSto-
Lecs HaunyywuMm AoCTyNHbIMU TexHonoruamu. Ans HAT B cnpaBoYHUKE yCTaHOBMEHbI
COOTBETCTBYHOLLME TEXHONOrMYeckme nokasarenm HAT.

4 B3aMMOCBS$3b C MeXAYyHapOAHbLIMU, PErMOHANbLHLIMU aHarorammu

Mpn paspabotke cnpaeodHuka HAT Gbin ncnonb3oBaH cnpaBoyHuK EBponenckoro
corwosa HAOT no nonmmepam Reference Document on Best Available Techniques in the
Production of Polymers.

5 C6op maHHbIX

WHdopmMaums o TexHormorndeckmx npoueccax, obopyAaoBaHUM, TEXHUYECKMX CMOCo-
Gax, meTogax, NPUMEHAEMBbIX NPU NPON3BOACTBE CUHTETUYECKUX KayyyKOB, TEPMO3MacTo-
nnacroe, nonnaTUNeHa, NONMNPONUIeHa, nonucTupona, NONMBMHUNXNOPUAA,
ABC-nnacTtukoB, nonuatuneHTepedTanarta, BbICOKOMOMNEKYNAPHbIX COEAVMHEHUA cneunans-
HOro HasHadeHua n natekcos B Poccumnckon depepaumm, beina cobpaHa B npolecce paspa-
6otku cnpasoynuka HAT B cootBeTcTBUMM C Mopsinkom cbopa AaHHbIX, HeobxoaMMbIX Ans
paspaboTkM MHHOPMALMOHHO-TEXHUYECKOrO CrNpPaBoYHMKa MO HaumnyylvM AOCTYMHbLIM Tex-
HOMOrMSAM U aHanuaa NPUOPUTETHBLIX NPOBneM oTpacrnu, yTBepXaeHHbIM npukasom Poccran-
fapta ot 23 uionga 2015 r. Ne 863.


http://www.mosexp.ru#
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6 Baanmocesasb ¢ apyrumu cnpaBsouHukamu HOT

BaanmocBssb HacTosiwero cnpasoyHuka HAT ¢ apyrumu cnpasodHnkamu HAT, pas-
pabaTtbiBaeMbIMU B COOTBETCTBUN C pacrnopstkeHnem lMpasutensctea Poccuinckon degepa-
uunm ot 31 okTsIOps 2014 r. Ne 2178-p, npmeegeHa B pasgene «Obnacts NPUMEHEHUS».

7 UHpopmanmsa o6 yTBepxaAeHUN, onyGrnMkoBaHMM U BBEOEHUU B OeNCTBUEe

Hactoswumn cnpasounvk HOT yTBepxaeH npukazom PoccraHgapTta ot 15 pekabps
2017 r. Ne 2843.

HacTtoawmn cnpasounvk HAOT BeBeaeH B aericteue ¢ 1 miona 2018 r., oduumansHO
onybnukoBaH B MHPOPMALIMOHHOW cucTeme obLLEero nonb3osaHUa — Ha oduLMansHOM cain-
Te deaepanbHOro areHTCTBa MO TEXHUYECKOMY PEryrnmpoBaHuiO 1 MeTponormm B cetn UH-
TepHeT (www.gost.ru).


http://mosexp.ru# 
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MHOPOPMALUUOHHO-TEXHUWYECKUUN CNPABOYHUK
nNo HAUWNYYWMUM JOCTYNHBIM TEXHONOIrMAM

NPOM3BOACTBO NOJIMMEPOB, B TOM YUCIIE BUOPA3NAIAEMbIX

Production of polymers, including biodegradable

Oara BBegeHna — 2018-07-01
O6nacTb NpuMeHeHust

Hactoswuin cnpasounnk HOT pacnpoctpaHseTcs Ha cregyolme OCHOBHbIE BUAbI
DeATenbHOCTU:

- NPON3BOACTBO CUHTETUYECKMX KayyykoB, MOMydYaeMblX METOAOM pPacTBOPHOW W
3MYNbLCUOHHOW NoNMMepU3aLmy,;

- NPON3BOACTBO CUHTETUYECKUNX Kay4YyKOB CreLmanbHOro HadHaueHus:;

- NponsBoAcTBO TepmoanacronnacTos (TIM);

- NPON3BOACTBO MNONMUSTUNEHE,

- IPON3BOACTBO MNONUMPONUIIEHS;

- MPON3BOACTBO NONMUCTMPONS;

- nponseoacTeo ABC-nnactukos,;

- NponsBoAcTBO nonueuHUnxnopuaa (MBX);

- MPOM3BOACTBO nonuatuneHTepedTanara (M3TP);

- NPOW3BOACTBO BbICOKOMONEKYNAPHBIX COSAUHEHWIA CMeuuanbHOro Ha3HayeHus, B
TOM uucre nonvkapboHaToB, NoNMamMmaoB, NONUYPETaHOB, PTOPONIAacTLI, C3BUNEHa (Cono-
nvMMepa BrHunawueTara ¢ 3TuneHom), bropasnaraemMsix NONMMEPOB;

- MPOVN3BOACTBO NaTEKCOoB.

Cnpasoynnk HAOT Taicke pacnpocTpaHaeTca Ha crneayrowme npoLecchl, CBA3aHHbIe C
OCHOBHbIMW BUAaMU AESATENLHOCTA, KOTOPbIE MOTYT OKasblBaTb BrMSHUE Ha 06beMbl 3MUC-
CUIA Unu macLuTabbl 3arpsi3HEHUST OKPYKatoLLEen cpeabl:

- XpaHeHue 1 NoAroToBKa Cbipbs,

- MPOU3BOACTBEHHbBIE NMPOLECChI;

- MeToAbl NMPEAOTBPALLEHNST U COKPALLEHWS SMUCCUA, 0BpasoBaHus M pasMeLleHus
OTXOZ0B.

Mpn paccMoTpeHnn KaxxLom OTAENBHON TEXHOMOMMN B pamKax HacTosILEro cripaBoy-
Huka HOT npw onpepeneHun HAOT yunTbiBarOTCS yAeNbHbIE YPOBHUM SMUCCUM U YAErNbHbIE
pacxofbl NoTpebneHns cbipbs U 3HepropecypcoB. [pu 3TOM, OCHOBLIBasICL Ha NOMMKE NPWH-
ymnoe HAOT, MOXHO ckasaTb, YTO OMTUManbHbIMK MokasatensMu ByayT obnagaTe Cylle-
CTBYIOLLME UMW NPOEKTMPYEMble MPOU3BOACTBA, IAE NMPUMEHSIOTCS Haunyylime peLleHns, B
TOM Ymcne B obpalleHnm Co CTOYHBIMU BOgaMK, BbIOpPOCaMM B aTMOCHEPY M OTXO4aMU.

Cdpepa pacnpocTtpaHeHnsa HacTosiLero cnpasoyvHmka HOT npueeaeHa Ha pucyHke 1.1.
CepbIM NpAMOYronbHWKOM BblAeneHa cdepa pacnpocTpaHeHWs HaCTOSILLEro CrpaBoYHMKa
HAT.
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PucyHok 1 — Cdpepa pacnpocTtpaHeHus Hactosuwero cnpasoyHnka HAT
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Paspen 1. O6wasn nHcopmauusa o nponsBoACTBE NOIUMEPOB

Monumepbl — HeopraHuveckMe u opraHudeckme, aMopdHble U KPUCTanNNMYeckne Be-
LLiecTBa, COCTOSALLME U3 NOBTOPSHOLLNXCA KMOHOMEPHbBIX 3BEHBEBY», COEAMHEHHBIX B ANUHHbIE
MaKpOMONEKYJbl MONEKYNAPHOA MACCOA OT HECKONbKMX TbICAY A0 HECKONBKUX MUNMNOHOB
XUMUYECKMMN UM KOOPAMHALMOHHBIMKU CBA3AMK. [Monnmepkl 06pa3sytoTcs N3 MOHOMEpOoB B
pesynbTaTte peakuuii NonmMepusaummM Unu nonukoHaeHcaumn. MoHoMeps!, NpuHagnexawme
B OCHOBHOM K rpynne opraHM4eckux BeLeCTB MacCOBOro MPOM3BOACTBA, B HACTOSLee Bpe-
Ms 06bIMHO Nony4YarT 13 HeTEXMMUYECKOTO Cbipbs (CbIPOM HEdTU UMK rasa), Npu NPous-
BOACTBE HTOPMNONUMEpPOB (pTOpOnNacToB U OTOPKAydyKoB) NUCNOMb3YHT BUHUNUMAEHGTO-
pua, TPUMTOPXNOP3TUNEH, TeTPadTOPITUMNEH, rekcadToprnponuneH, aTuneH. UcknoueHue
COCTaBMAT LENMHNo3Hble MaTtepuarnsl, NpovM3BOAMMbBIE M3 BOSMOKOH XMOMKa MMM LLEPCTY,
nmbo Buopasnaraemble NPOAYKTbI, ABMNANOLMECA pe3ynbTaToM nepepaboTkM BO30GHOBSE-
MOrO CbIpbS.

Monumepbl NO NPOUCXOKAEHNIO MOTYT ObITb MPUPOAHBLIMK, NOSYCUHTETUHECKUMU (XN-
MUWUYECKN U3MEHEHHbIE MPUPOAHbLIE MONMUMEPbLI) U CUHTETUYECKUMW. Bonbluei YacTbio MoHS-
TVE «NOMMMEP» OTHOCUTCHA K OpraHnmyeckum coeamHeHuam. OCHOBHbIE CUHTETUYECKME Mo-
NIMMEPbl OTHOCATCA K Kaydykam unv nnacrMaccam. bonbLUMHCTBO BUAOB Kaydyka (B Byrka-
HN30BaHHOM COCTOSIHM — PE3UHbI) 3NacTUYHbI, T. €. MOCNe BHELLHEro Bo3aencTems (narmba
UV pacTsKeHWs) MPMHUMAIOT CBOKO MepBOHavanbHyto gopmy. Mnactmaccsl npeacTaenaloT
coBOi KOHCTPYKLMOHHbIE MONMMEpHblE Martepwansl, CnocobHble npu Harpeee NpuUHUMaTh
3afaHHy0 POpMYy M COXPaHATb €€ MOocne OXNaKAeHWs. TepMmonnacTnyHble nnacTmaccsl
(nnacTukm) nerko NNaesTCA W NOABEPraloTCs nepennaske, TepMOpPeaKTUBHbIE MacTMacehl
nepennaBuUTb HEMb3S.

OCHOBHble CBOMCTBA NONIMMEPOB

CyllecTByeT BO3MOXHOCTb CO34aBaTb NONMMEPDI C LUMPOKMM PALOM CBOWCTB U UX CO-
YeTaHui. B BuAE n3genuin, BONMOKOH UMM NIEHOK NoNMMepbl MOryT GbiTb:

- JKECTKMMM UM NNacTUYHbIMY,

- MPO3payHbIMK, NONYNPO3PAYHLIMU MU CBETOHENPOHULIGEMbBIMMU;

- TBEPABLIMU UM MATKUMU,

- YCTOMYMBBLIMW K MOTOAHBIM YCIOBUSIM UMW pa3naraeMbIMu,

- YCTOMYMBBIMM K BbICOKMM MM HU3KMM TEMMepaTypam;

- YCTOMUMBBLIMU K arpeccBHBbIM XMMUYECKUM cpefiaM (OKUCIUTENW, KUCNOTLI, LWeno-
un), Macnam n TonnMeam;

- YCTOMYMBBLIMU K paguauum u Y®-nanyueHumio;

- oBnapatb BbICOKUMM AMNINEKTPUUECKUMU XapaKTEPUCTUKAMNA.

OO6bIYHO KOHKPETHbIA MONMMMEP ABNAETCA He €AVHCTBEHHBbIM MarepuanoMm, KOTOpbIv
MOXHO MCNONb30BaTb B KakON-NMBo obnactu. CyLeCcTBYIOT anbTepHaTMBHbIE Matepuansl, U
Nno3ToMy NonMMepam Heo6X0AMMO pa3BUBATLCA B YCNOBUAX KOHKYPEHTHOIO pbIHKA.

Monvmepbl 4acTo MMEIKT NPeUMyLLeCTBa B MHOTOUMUCIIEHHBIX cepax NPUMEHEHWS,
Hanpumep:

- o6neryeHHblE KOHCTPYKLUM, YTO YMPOLLAET MOHTaX W Harpysku, a Takke BeaeT K
CHVPKEHWIO TPaHCMOPTHBIX M 3HEPreTUYECKMX 3aTpar;
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- obecneyeHVe 3NeKTPOU3ONALMOHHLIX CBOWCTB, HEOBXOAMMBIX ANS MOHTaxa anek-
TPOMPOBOAKN, NepeKSoYaTenen, po3eToK, a Takke B MEXaHUYECKUX WHCTPYMEHTaxX U Sek-
Tpudeckumx npubopax;

- obecneyeHme NPO3paYHOCTN B CUCTEMAX OMTUKUN U OCBELLEHMS,

- obecneyeHve @HTUKOPPO3UNOHHBIX CBOWCTB cucTem BOZ,OMNPOBOLHO-
KaHanm3auMoHHbLIX CUCTEM Y OPOLLEHNSA, HENMPOMOKaEMOWN OAEXAb! N CNIOPTUBHBIX TOBAPOB;

- obecneyeHne yCTOMYMBOCTM K XMUKaTam, rombkam 1 nnecexu;

- B ynpoLieHus npoueccoB obpaboTkv maTtepuanos, Aenas BO3MOXHbIM CO3jaHue
CNOXHbIX PopM;

- B CHWDKEHMW 3aTpaT Nno CpaBHEHMWIO C NPUMEHEHMEM anbTEePHATUBHbIX MaTepuarsos.

1.1 MepcnekTUBbLI pa3BUTUA NPOU3BOACTBA NONMMEpPOB

B nocnegHwe roapl reorpaduns NponsBoaCTBa KPYNHOTOHHAXKHON HEPTEXMMUN — OC-
HOBHOIO MPOU3BOAMTENS CUHTETUYECKUX MMACTUYECKUX MaTepuanoB U KayuyykoB U3 passu-
Tbix cTpaH CesepHon Amepukn 1 3anagHoi EBponsl cMeLlaeTcst Bnivke K Cblpblo — B peru-
OHbl BrivkHero Boctoka n Asnartcko-TUXooKeaHCkoro peroHa. [py 8Tom notpedburtensckuin
CNpOC B PasBMBAIOLLMXCA CTPaHaxX pacTeT OnepeXxaroLmm TEMMNamu.

Poccus, obnagarowias saHauMTensHeIMU 3anacamm yrineeoaopoaHOro Cbipbs, 3aHMMa-
eT okomno 2 % MMPOBOro HeddTEXMMNYECKOro pbiHKa. Mpon3BoacTBO U NOTpedneHwe nonu-
MEpOB B HalLel CTpaHe B MOCNEAHWE roAbl HEYKNOHHO pacTeT, BMECcTe ¢ TeM 06beMbl no-
TpebneHns NoNMMEpPHON MPOAYKUMM Ha Aywy HaceneHus B Poccum Ao cux nop Hwke B 3—
3,5 paza, yem B cTpaHax 3anagHon Esponbl n CesepHon Amepukn. Ctparterna passutus
XUMUYECKOrO N HedTEXMMUYECKOro Komnnekca Ha nepuog ao 2030 ropa, yrBepaeHHas
MWHWUCTEPCTBOM MPOMBILLIEHHOCTU U ToproBnM P® u MuHucTepctBoM SHepreTukn PO,
npeaycMaTpusaeT psifi MEPONPUSTUIA, HaNPaBneHHbIX Ha CTUMYNMPOBaHWE YBENUYEHMS A0-
1NN NPOAYKLUMM «BbICOKUX MepepenoBy. B coBokynHOCTU AaHHble hakTopbl rOBOPST O 3HAUU-
TeNbHOM NMoTeHUMane pocTta npousBoACcTea nonumepos B Poccuiickon deaepavumn.

O6bemM npousBoACTBa NOJIMMEPOB

Besoa B SKCnnyaTtaumio HOBbIX MPOW3BOACTBEHHbLIX MOLLHOCTEW B MOCIEeAHWE rofbl
cnoco6cTBOBan NOKPbITUIO AedulmTa NOSIMMEPOB Ha POCCUMCKOM PbIHKE U YBENMUYEHUIO
3KCMOPTHBIX NocTaBok. OCHOBHOW BKIaj B pOCT NMPOU3BOACTBa Nonvmepoe obecrieunn 3a-
nyck «Tobonbck-MNonumepa», «PycBununa», «lMonuomMa» 1 HECKONbKUX MPOM3BOACTB Ha
npeanpuaTum « HrokHekamckHeTEXUM Y.

B TeveHne nocneaHux 7 neT exeroaHble TEMMbI pOCTa OTEYECTBEHHOIO MPOU3BOACTRA
NonMMepoB COCTaBMnM okorno 6,5 %, YTO CyleCcTBEHHO MpEeBbILLIAET MUPOBLIE NMokKasarenu.
B 2016 r. 06vem nponssogcTea NONUMepoB B Poccun coctaBmi okorno 6,5 MIH T, AMHaMuKa
npowussoactea 3a 2010-2016 rr. npeacTasneHa Ha pucyHke 1.1.1.
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PucyHok 1.1.1 — [InHamuKa npou3BoACcTBa NONMMEpPOB

Okoso 70 % o6bemMOB NPOU3BOACTBA MOSIMMEPOB NMPUXOAUTCA HA MOMNITWUIEH, MOMU-
NponuaeH N CUHTeTMYeckne Kaydykun. CTpyKTypa Npou3BoAcTBa NOAMmepoB B Poccuiickoit
depfepauumn npeacrasneHa Ha pucyHke 1.1.2.

PucyHok 1.1.2 — CTpyKTypa npou3BoAcTBa NosiMMepoB

[lo 2025 r. B Poccun nnaHupyeTcs peanusauusi NpOEKToB Npou3BOACTBa NOMVMepPoB
CyMMapHOl MOLLHOCTbIO 60nee 5,5 M/IH T, KPYNHEAWNMM M3 KOTOopbIX ABNsTcA «3anCub-
Hedtexum», «Amypckuii FXK», «BocTouHas HedTexnMmyeckas KOMNaHus».

Hanb6onee pacnpocTpaHeHHbIM BUAOM MacTMacc ABMSATCA NoAnoneduHsl, nonyya-
eMble peakumsMu nosiMmepusalnn 1 conommepusaunn aTuneHa n gpyrux oneduHos (nNpo-
nuneHa, 6yteHa-1, rekceHa-1 uT. 4.).

Mo macwTaby NPOMBbILIEHHOrO MNPOM3BOACTBA W LWMpPOTe obnacTteil npuMeHeHus
(NneHKn ¥ BOSIOKHA, 3/1EKTPOU3OSIALNOHHBLIE NOKPLITUA, NINTbEBbLIE U3AENNA U AP.) NNACTUKK-
nonuoneduHbl He UMeIOT cebe paBHbIX cpeAn TepMonaacTUuHbIX MaTepuanos. lMonuone-
(oMHbI MO3BOJMIAT COYeTaTb B FOTOBOM W3AE/INM HU3KYID CTOMMOCTb, [O/ITOBEYHOCTb U He-
60/1bLONA Bec. MMoNN3TUNEH M NONUMPONUIEH COCTABASAIOT OKOMO MOSIOBUHLI 06beMa rogoBo-
ro notpe6seHns nnacrmacc B Espone.

LLinpokoe pacnpocTpaHeHue, Kpome MonuaTUIeHa W NOJUMPONUIeHa, UMENT Takke
cononMMepbl 3TWNeHa C BUHWIALeTaToM, NponuaeHoMm u 6yTuneHom, obnagatwolime noBsbl-

5



UTC 32—2017

LUEHHOW 3NaCTUHMHOCTBIO U TPELUMHOYCTONYNBOCTBIO, XMOPUPOBaHHBLIN M BCMEHEHHBIA NOMn-
3TUNEH.

MonnatuneH Haubonee nonynspeH BBUMAY CPABHWUTENBHOW MPOCTOThbI €ro CUHTE3a,
HaA&XHOCTU N CPaBHUTENMBHO HM3KOW CTOMMOCTWU. [ns npou3sogctea 1 T NOMMSTUNEHA BO
BCEX COBpPEMeHHbIX TexHonornax Tpebyetca He Gonble 1,005—-1,015 T stunena n 400-800
kBT -4 anekTposHeprun. B GonbluMHCTBE obnacTen, rae NpUMEHSHOTCS NNacTukn, HET Heob-
XOAWMOCTM MCMONb30BaHWs Apyrnx marepuanos. 1o TOW xe npuymHe BTOpon Hanbonee no-
NynNspHbIA MaTepuan — NoNMNPONUIIEH.

W3genua w3 nonvnponuneHa, Hapsay C APYrMMU MOMUMEPHBLIMKM  Matepuanamu,
HaLLMW LUMPOKOe pacnpocTpaHeHne B MUPe KaKk OTSINYHbLIN 3aMeHWTENb MEeTannoBs, 4epeBa,
CTekna, HaTypankeHbIX BONOKOH. TpyGbl M3 MOMMNPONMNEHa CTPEMUTENBHO BbITECHAT Me-
TannMyeckue B KOMMYHanNbHOM XO3SMCTBE W MPOMBILNEHHOCTW. B cBA3N € 3TMM MUpoBOe
NMPOM3BOACTBO MONMMNPONMUNEHa pacTeT o4eHb BbICTpo.

Poccuinckan npoMbILNEHHOCTb cuHTETUYeckoro kaydyka (CK) saHvmaet sHauutens-
Hoe MecTo B Mupe. lNMepBsble TexHonornm npomasogctea CK Gbinn paspabotaHsl Ha 6ase nu-
LEBOro 1 rmapornusHoro cnuptos. C Nepexofom Ha yrneBOAOPOAHOE Cbipbe M3 HedTH, no-
MyTHbIX HEPTAHBIX ra30B U NPUPOAHOrO rasa pasmeleHne npomssoacts CK (moHomepos,
NNacTUKOB N Kay4yKOB) NPETEPnesio 3HaYNTENbHbIE N3MEHEHNS. penmyLLecTBEHHOE pa3sBu-
Tne nony4unu npoussoactea CK B LieHTpansHom (r. Apocnaens, r. Mocksa, r. Edppemos),
MosorkckoMm (r. KasaHb, r. Bormkckuia, r. TonbaTTu, r. HoBokyObiwesck, r. Caparos, r. Hux-
Hekamck), Ypaneckom (r. Ydoa, r. Mepmb, r. Opck, r. Ctepnutamak), 3anagHo-Cubnpckom
(r. Omek, r. Tomek, r. Tobonbck), BoctouHo-Crubupckom (r. KpacHoapcek, r. AHrapek) pervoHax
C BbICOKOPa3BUTOM HedpTeaobbiBatowen 1 HedTenepepabaToiBatowen NPOMbILLNEHHOCTLIO.

Takum o0BpasoM, Haubornbluee BRAMAHWE Ha pasMeLLeHUe MPOM3BOACTB MONMMEPOB
OKa3bIBaOT CbIPLEBOW M aHepreTnyeckuin daktopsl. B nepcnekTtmee oHo ByaeT paclumpaTbes
Ha 6a3e 3anagHocubupckor HedTn 1 nNonyTHbLIX rasoB B coctaBe Omckoro, Tomckoro, To-
Bonbckoro HedrenepepabartbiBaOWMX U HEPTEXUMNYECKMX KOMIMIMEKCOB, a Takke HedTe-
nepepabartbiBaroLmx 3aBofoB BocTouHon Cubupn (r. AumHck, r. AHrapck) ¢ GnaronpusTHbl-
MW SHepreTuyeckumm BoamoxHocTsmn (Bparckas, KpacHosipckas, CasHo-LyweHckas, bory-
YyaHckasn M3C).

MNcxofHbIM ChipbeM AN NONyYeHUs NOMMMEPOB ABASIOTCH Cbipas HeMTb 1 NOMNYTHLIA
HedpTaHou ra3 (MHI). HedTb pasgenstoT Ha dpakumm (YrneBoaopoAbl onpefeneHHon mone-
KYyNApHOM Macchl) 1 fanee yxe UCMOoNb3yoT B CUHTE3e Heobxoaumbix MoHomepoB. lMpoayk-
umto nepepabotku MHI Ha rasonepepabartbiBalowmx 3aBogax (LUMPOKY (PaKLUIO Nerkux
yrnesoaopofos, LUPDJTY) pasgensoT Ha MHAMBMAYArbHbIE YINIEBOAOPOAbl Ha rasodpakuymo-
HUPYIOLWMX ycTaHoBKkax (MTPY) 1 ganee nx Takke UCNOMb3YIOT B CUHTE3e HEOBXOAMMBIX MO-
HomepoB. OCHOBHbIM METOLOM MOMYYEHMS NNacTMacc N CUHTETUYECKMX KayyyKOB SBNSETCS
nonMMepusaLms AMeHoB 1 onednHoB (ankeHos). Hanbonee LWwvpoko B ka4eCcTBE MOHOMEPOB
B MpoLiecce Npou3BOACTBa MCMOMNb3yoTCs ByTaaneH, M3onpeH, CTUpon, a-MeTUNCTUPON, ak-
PWMOHUTPWII, XIIOPOMNPEH, N30ByTUNEH, STUNEH, NPOMNWIEH W Ap.

B HacTosiLLee BpeMs MPOM3BOAMTCS LLUMPOKUIA aCCOPTUMEHT CUHTETUYECKUX Kay4yKoB,
pasnuyHbIX MO cocTasy M notTpebutenscknm ceoncteam. OBbIMHO Kayuykn Knaccuuumpyrot
M Ha3blBaIOT MO Ha3BaHMIO MOHOMEPOB, NUCMOMB3OBAHHBIX ANS UX MONyYeHNs (M30MPEHOoBbIE,
OyTagmeHoBble, OyTafneH-CTUPONbHbIE, ByTaANeH-HUTPUIBbHBIE Kayyyku U Ap.) UnnM no xa-
paKkTepHOW rpynne aTtoMoB, BXOASLIMX B MX COCTaB (Monucynb@UAHbIE, KPEMHUAOPraHuye-
CKVUE UT. 4.).
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OCHOBHBIE TUMbI CUHTETNYECKMX Kay4yKOB:

- N30MPEHOBLIN;

- ByTagneHoBbIN;

- ByTaaneH-CTMpOornbHbIN;

- ByTagneH-o-MeTUNCTUPOSbHBIN;

- ByTunkayuyk (M306yTUNEH-U30NPEHOBBLIN CONONUMEP);

- 3TUNEH-NPONUIMEHOBLIN;

- ByTaaueH-HUTPUIbHbIV (ByTaaneH-aKpUNOHUTPUIBHBIA COMONIMMEP);

- XNOpONpeHoBbIN (Nonn-2-xnopbyTaaneH);

- CUIOKCAHOBBIN Kayyyk;

- cbTopkayuyku,

- TMoKonbl (NoAMcynbuabl).

Mo oBnactam NpUMeHeHNa Kaydykm NPUHATO pasaensTe Ha kayyyku oblyero u cneum-
anesHOro Ha3HaYeHns.

Kayuykn obwjero HasHauyeHus 06nagaloT KOMMIEKCOM CBOWCTB, MO3BOMSHOLWMM Mpu-
MEHSITb UX AN NPOU3BOACTBA LUMPOKOro Kpyra WU3Aernuvi, OCHOBHOW XapaKTepUCTUKON KOTO-
pbIX ABNAETCA BbICOKAA 3NacTUYHOCTL MPU OBbIYHLIX TemnepaTtypax (LWWHbI, TpaHcnopTep-
Hble neHTbl, 06yBb 1 Ap.).

Kay4dykn crnieumanbHOro HasHadveHust A0SpkHbI obnagaTth CBOMCTBaMK, obecnevnsaro-
LMK paboTocnocoBHOCTE M3LENWIA B cneLmudUUYecknx, 4acto 3KCTPeManbHbIX YCRoBUAX:
CTOVKOCTbIO K JEeNCTBMIO pacTBOpUTENEN, Macer, KUCnopoaa, 030Ha, TENNo- U MOPO30CTOM-
KOCTBIO MpPU COXPaHEHWM CBOWX OCHOBHbIX CBOMCTB — BbICOKOW 3MaCTUYHOCTM B LUMPOKOM
AnanasoHe TemMneparyp v APYrMMun CneLmduyeckrMm XapakTepucTukamm.

CyuecTtBytoT ocobble rpynmnbl CUHTETUYECKUX KaydyKOB, Takue kak BOAHble AUCTEpCUM
Kay4yKOB — CUHTETMYECKNE N UCKYCTBEHHbIE NaTEKChl, XXUAKNE KaydyKn — OTBEpXKAatoLme-
€S ONIMrOMEpbI, HaMNOMHEHHbIE Kay4yK — CMECU Kaydyka C HanornHUTensaMmn unu nnactmdu-
KaTopamu.

Cpeam kay4ykoB ofLLUero HasHayeHUs LUIMPOKO pacnpocTpaHeHsl ByTaaneHosble CKI
(cTepeoperynspHein 1,4-yuc-nonubytaaneH) n mnsonpeHosele CKU (1,4-yuc-nonunsonpen)
kaydykn. OHM oBnaparoT BbICOKOW MPOYHOCTLIO, 3MaCTUYHOCTBIO, U3HOCOCTOMKOCTBIO U He-
BbICOKOW CTOMMOCTbLIO, YTO OOYCINOBMMBAET UX LUMPOKOE MPUMEHEHWNE B MPOM3BOACTBE LUMH
(Gonee 90 %). Ana moandukaLmm NOTPEBUTENBCKNX CBOMCTB Kay4yKOB LUMPOKO MUCMONb3yHOT
COMONMMepu3aLmio — OCHOBHOW ANEH NONMMEPU3YIOT ¢ Ao6aBneHneM kakoro-nnbo ankeHa.
Takmm cononmepom ABNSETCSH eLle oanH pacnpocTpaHeHHbin CK — ByTaaneH-CTMponbHbIN
kayyyk (CKC), koTopbIi NpUMEHSIETCS NpW NPOU3BOACTBE PE3UHOBLIX U3LENUMA B LLUMPOKOM
accopTumeHTte. brmsok k CKC no ceovictBam u obnactm npumeHenna 6Gytagu-
€H-0-MeTUNCTUPOnbHbIA kaydyk (CKMC).

Bytunkayuyk (BK) — cononvmep usobytunena (2-metvnnponeHa) ¢ HebonblvM KO-
TINYECTBOM M30MPEHa — OTHOCHT K Kay4vykam CreLmanbHOro HasHauYeHus, Tak kak oH obna-
[aeT BbICOKOW CTOMKOCTLIO K PasfiMyHbIM BO3gencTBMUAM. [103TOMY €ro Mcnonb3yoT Ans us-
FOTOBJIEHWS SNEKTPOMIONSALNM, aHTUKOPPO3NOHHBIX M TEMNOCTOMKUX MOKPLITMIA. Monmxnopo-
npeH (HeonpeH, Hanput B CCCP) — oaunH 13 Hanbonee 4aBHO U3BECTHBIX BULOB CUHTETUYE-
CKMX Kay4yKoB, paspaboTaHHbix komnanuen «ronoH» ewe B 1930-x rogax. Kayuyk obnagaet
BbICOKOW Macro-, GeH30- M 030HOCTOMKOCTbLHO, LUMPOKO MUCTIONb3yeTCsl B NPOU3BOACTBE KIEEB.
C BbICOKOW Macno-, 6eH30- 1 TENNOCTOMKOCTbIO CBSI3aHO Talkke U NpumeHeHne ByTaauneH-
akpunoHuTpunsHoro (CKH) kaydyka. Bbicokas npoYHOCTE MpWU PacTsKEHUN U CTOMKOCTb K
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pasnuyHbiM BO3LencTBMSM 0BycrioBnnBaeT ux pasHoobpasHoe NpUMeEHEeHWe — OT MUCKyC-
CTBEHHOM KOXW AN 00yBM A0 N3rOTOBNEHMSA M3HOCOCTOMKNX MOKPLITUN, KIEEB N rePMETUKOB.

[na paboTel B 3KCTPEMAsbHBIX YCMOBUAX MCMOMb3YOT PTOPKayYyKn — CONOMMMEPHI
PTOPUPOBAHHBIX NN YACTUYHO (DTOPMPOBAHHBIX aNKEHOB, TPAANLIMOHHO CYMTABLUMECSH Kay-
yykamu, paboTarommm B cneumndmnyeckmx ycnoemsx. Beicokas TennocTonkocTb, MHEPTHOCTb
K BO34ENCTBUSAM arpeCccuBHbIX CPel — PacTBOPUTENEN, KMCMOT, CUMbHBLIX OKUCIIUTENEN, He-
rOPHOYECTb, CTOMKOCTb K YP-0651y4eHMio NO3BONSIOT MCNOMNb30BaTh 3TW YHUKAmbHbIE Kayyyku
Ans paboTbl B YCrOBMAX BbICOKMX TEMMEPATYP, B arpeCccuBHbIX CPeAax, a Takke ANa N3ons-
L1 MPOBOAOB M @aHTMKOPPO3MOHHON 3aLuThI annapaTypsl.

KpeMHumnopraHnyeckme Kayvykm — mnormopraHoCUIoKCaHbl (MOMMMO TEMo- U MOpOo-
30CTOMKOCTW M BbICOKMX 3MEKTPOM3ONALMOHHBLIX CBOWCTB) — oBnaparot ewe n ousnonorm-
YECKON MHEPTHOCTBIO, YTO OOYCNOBMMBAET UX NMPUMEHEHNE B U3AENMAX NULLEBOIO U Meau-
LIMHCKOrO Ha3Ha4eHus.

CuvHTeTMYEeCKME Kay4yKu BbINMyCKalOTCS B MPOMBILLNEHHBIX MacwiTabax yxe noytu
80 ner.

Camolr emkoi obnacTbio NOTPebneHnst CUHTETUYECKOTO Kayyyka B MUpe SBNSETCA
LUMHHAA NPOMBILLNEHHOCTb. JpyrnM KpynHbIM CErMEHTOM NOTPebrneHns, KoTOpbIA BKIOYaeT
B cebsa camble pasHoobpasHbie n3genvs, ABNAETCA NPOM3BOACTBO PE3VHOTEXHNYECKUX W3-
Lenvn.

HanbBonee nonynsipHbIMK Kaydykamu B 0B6OUX CerMeHTax SBMATCA N30MNPEHOBLIN Ka-
yuyk (CKW), ByTagmeH-cTmponbHbIA kaydyk, Bytunkaydyk n nonubytaamneH. PacnpeaenexHune
B CEIMEHTE PE3NHOTEXHUYECKMX N3aenvii obLUero HasHauyeHuss No Mapkam KaydykoB npeg-
CTaBneHo Ha pucyHke 1.1.3.

Mo cocTtosiHMio Ha Hadano 2016 r. MoLWHOCTM npeanpusTUR no npoussoacTey CK B
Poccuiickon ®epepaumm coctaensanm npumepHo 1800 Toic. T B rog npu obbeme npouseop-
crtBa 6onee 1300 Thic. T B rof.

B nocnenHue asa roga B Poccum HabnrofaeTcs HEKOTOPOE CHUKEHVE NPOU3BOACTBA
CUHTETUYECKMX KayuyKoB. OTO 0OBACHSAETCS Npexae BCero:

- YCUNEHNEM KOHKYPEHLIMM CO CTOPOHbI CTPaH — MPOW3BOAMUTENEN HaTypanbHOro Kay-
yyka;

- OnpeaeneHHbIMU TPYAHOCTAMU € NOCTaBKaMm CbIpbS;

- 3HaYMTENBbHBLIM M3HOCOM OCHOBHbIX (POHAOB;

- MeANeHHbIM OCYLLECTBNEHNEM MOAEPHN3ALMM N PEKOHCTPYKLMM NPOM3BOACTBA;

- NIOrUCTUYECKUMKM NpoBnemamMm (LoNA TPaHCNOPTHLIX 3aTpaT B CTpykType cebectou-
MOCTK cocTaensieT onee 15 %).
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m /130MpeHOBbI Kayuyk
m ByTaMeHOBbI Kayuyk

m ByTafeH-CTUPONbHbINA
(METUICTUPOSIBHBIN) Kayuyk

m ByTunkKayuyk
m [ano6yTunkayvyk
m ByTafyieH-HUTPU/bHBIN Kayuyk

m OcTtasibHoe

PucyHok 1.1.3 — PacnpegeneHve o6bemMa npovM3Bo4CcTBa N0 MapkaM Kay4dyKoB

C 1931 r. (rog nycka nepsoro 3asoga CK B CCCP) u Bnnotb go 1990 r. CCCP no
o6bemMam NpPoM3BOACTBA CUHTETMUECKMX KaydyKoB 3aHMMas nepBoe MecTo B mupe. CerogHs
Poccusi coxpaHsieT nuavpyowme nosuummn Kak B NpOU3BOACTBE, TaK U B 3KCMOPTE Kay4yKoB,
coxpaHsas 3a coboil NpaBo 3aKkcnopTepa MUPOBOro 3Ha4YeHUsl. Ha BHYTPEHHEM pbiHKE ocTaeT-
CS MPYMEPHO NOJI0BUHA 06beMa MPOM3BOAMMONW NPOAYKLUN.

SKcnopT kayudyka u3 Poccum B | nonyrogun 2016 r., T
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2016-01 2016-02 2016-03 2016-04 2016-05 2016-06

PucyHok 1.1.4 — 3kcnopT Kaydyka n3 Poccum

Cpefn Bcex MapoK 3KCMopTMPYeMOro n3 P® CMHTETMYECKOro kaydyka 60nblie BCero
3KCMNOPTHO OPUEHTMPOBAHHBLIMW SBAAIOTCA: M30MPeHoBbIli kay4dyk (CKW), 6yTaameHoBbll kay-
UyK 1 ByTUIKaYyUYK.

MupoBoe noTpebneHne CUHTETUYECKOrO Kayudyka C KaxkAbIM rofoM yBenMuMBaeTCs.
KpynHeiiwune notpebutenn — Kutain, AnoHus, CLUA n HOxHaa Kopes. 3To ob6bscHsAeTcs
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NPOAO/HKAOLWIMMCS POCTOM aBTOMOGMW/IbHOM MPOMBILIEHHOCTW 1, COOTBETCTBEHHO, Pa3Bu-
TUEeM MPOU3BOACTBA CMEXHbIX OTpacneil.

PucyHok 1.1.5 — 3kcnopT Kay4yka n3 Poccun

Mpon3BOACTBO Kay4yKOB pPas/IMHHOrO HasHaYeHus ABNSEeTCA BedylMM HanpasieHuem
B COCTaBe He(TeXMMUYeckoi NPOMbIWAEHHOCTU P® B cuiy MX KOHKYPEHTOCMOCOBHOCTU W1
COXpaHeHus1 cTabuibHbIX MOTPEOUTENbCKMX CBOWCTB, YEM OOBACHSETCS WX JanbHelillee
pasBuTMe C pacluMpeHnem npu 3TOM 3KCMOPTHbLIX MO3ULUIA C OAHOBPEMEHHbLIM pasBUTUEM
BHYTPEHHErO pblIHKA.

NaBHbIMK NpeAnoChIIKAMU Pa3BUTUS NPOM3BOLCTBA Kay4yKOB SABASKOTCA:

- pacliMpeHne NPOU3BOACTB 3a CYHET YBE/IMYEHUSI UX BbIpabOTKM B BOCTOUHbIX PErvo-
Hax cTpaHbl Ha 6a3e 3anagHOCMOMPCKO HEDTN 1 MONYTHLIX HE(PTAHbIX ra3oB.;

- co3gaHne nNpov3BOACTB MOHOMEPOB, PacTBOpPUTENEN, KaTtaim3aTopoB U ApPYrUX He-
06X04MMbIX COCTaB/SALWMNX A1 NPON3BOACTBA Kay4yyKOB C MCMO/b30BAHNEM OTEUYECTBEHHO-
ro Cbipbs;

- COKpalleHne MnopTa 1 yBesmyeHne A0/IM 0TEYECTBEHHON NOMMMEPHON NpoayKuuK;
npu 3TOM BblTeCHeHMe nmnopTa 6yaet cnocobcTBOBaTb AUHAMUYHOMY Pa3BUTUIO OTPac/Iu 1
PErvoHoB B Brmxaiiweil nepcnekTmee;

- COXpPaHEeHMe No3NUMiA Ha IKCMOPTHBIX PbIHKAX;

- BHeJpeHue arperaToB 60/bLUIOIA eANHUYHOM MOLLHOCTH, YTO 3HAYMTENIbHO YMEHbLLUNUT
BbIGPOC OpraHMyYecknx NpoAyKTOB B OKPYXaloLLyo cpeay;

- cO34aHne HOBbIX BUAOB MOJIMMEPHbLIX MaTepuasnioB, NPUroAHbIX ANAS W3rOTOB/IEHWSA
Tpy60nNpoBOAOB, apMaTypbl, EMKOCTEW 1 pa3nMyHoro obopyaoBaHusi, paboTaloLlero B ycno-
BUWSIX arpeccuBHOl cpefpl;

- BbICTPOE pa3BUTME CUCTEM NPOMbILLIEHHON UHPaCTPYKTYpbI.

OTomy 6yaeT cnocobCTBOBATb pacLUMpeHVe UCMOb30BaHUS HOBbIX BUAOB MOMMe-
poB, B TOM 4uCne NNacTUKOBbIX KOMMO3UTOB, Kak mMarepuana A1s npou3BOACTBa KpyrnHora-
6apUTHBIX KOPMYCHbIX U MENIKUX, KOHCTPYKTUBHO C/IOXHbIX AeTasfieil MalluuH 1 MexaHU3MOB,
3aMeHSLWNX 1 NPEBOCXOAALLMNX N0 CBOMM CBOMCTBaM TpagMUNOHHbIE MaTepuasbl.
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1.2 Npoun3BoaACTBO NONUMEPOB

OcHOoBHbIMK Npoun3BoanTensaMK nonumepos B Poccun aensaiotcs: MAO «CUBYP Xon-
avHr»,  MAO «HwkHekamckHedTexumy, TMAO  «KasaHbopromntess  MAO «JTYKONM»,
MAO «HK “PocHedTb’», OAO «CuHTtes-Kayuyk» (r. Ctepnuramak), AO «lanonocnvmep»
n ap. MNMpy 3TOM MHOMME OCHOBHbBIE TEXHONOMMYECKNE NPOLIECCHI UM CTaaUN NPOLECCOB CUH-
Te3a anNacTOMEepOB W NIacTMKOB COBNAAAIOT UMM o4YeHb 6nmsku.

B kpynHomacLuTabHbIX NPOU3BOACTBAX MPEVMMYLLECTBEHHO UCMOSb3YeTCA HEenpepbIs-
Has TEXHOMOrMsA MonyyYeHUs NonNMMepoB. Jlb AN OTAENbHbLIX TUMOB U MapoK 3nacTtome-
poB, rae TpebyeTcA MMETbL y3Koe MonekynsapHo-maccosoe pacnpeaeneHne (MMP), npume-
HSIOT NEPUOANHECKMA UK nonynepuogudecknin cnocob. TexHonorns npouecca nonumepu-
3auMKn B yCTAHOBKaxX NEepUoAMYeckoro AencTeus npoLle, Yem HenpepbiHoro. OgHako 3ava-
CTYI0 NPOM3BOAUTENBHOCTb TaKMX YCTAHOBOK HWXKE, YeM HenpepbiBHO paboTatowmx npous-
BOACTB.

MpakTiyeckn ans nobok TEXHONOMMM U HE3ABUCKMMO OT XapakTepa npouecca MOXHO
YCMOBHO BbIAENUTEL HECKOINBKO OCHOBHbBIX CTaAun:

1) NpreM n xpaHeHrne MOHOMEPOB, PacTBOPUTENS U APYroro Chbipbs;

2) nogroToBka (OCYyLUKa, O4MCTKA M T. N.) MOHOMEPOB U PacTBOPUTENS,

3) nonyyeHune 1 NOAroTOBKA KOMMNOHEHTOB KaTanmMTUYeCcKon CUCTEMBI;

4) nonMmepursauus, CTONNepUpPoBaHNE U yCpeaHEHUE;

5) BblgeneHve: aerasauus, Cyllka, yrnakoBka W OTrpy3ka npoaykTa B COOTBETCTBYHO-
LLMX BbINYCKHBIX hopMaXx.

[lns Bcex TEXHOMNOrmii OCHOBHBIE Pasnnuust XapakTepHbl Ana cragui 3-5. Mpu sTom
CTagus 2 4acTo COBMELL@EeT OYUCTKY CBEXMX W nepepaboTKy BO3BpaTHbIX pacTBOpUTENS U
MoHoMepa.

CBgolicTBa nofMmepa onpesenstoTcs B OCHOBHOM BbIGOPOM TEXHONOMMU NonMMepuaa-
LM 1 XapaKTEPUCTUKAMMN UCTIONBb3yeMOoro 00opyaoBaHus.

Cnoco6bl npoBeaeHUsA NonuMepusauum

BeiGop cnocoba nonvmepusaumMn OnpeaenseTcs KOHKPETHbIMM  TpebosaHuaMN,
npeabaBAsSEeMbIMA K NPOAYKTY NONMMEpPU3aLmmM Unm CononmMmepmnsanmm, Npupoaon UCnosb-
3yeMbIX MOHOMEPOB, MHULMAaTOopa U Lienbio NPOM3BOACTBA.

B 3aBncrMOCTM OT pa30BOro COCTOAHUSI CPEAbl, B KOTOPOW NpOTEKaeT peakums nonm-
MepusaLmK, pasnuyatoT HeCcKobKO BUAOB NpoLecca: B cpeage MoHoMepa (B macce unum 6no-
ke 1 rasodasHas), sSMynbCMOHHAas, PacTBOPHAs M CYCMeH3NoHHas nonumepuaauus. Nonmme-
pbl, NOMyYeHHbIE pasHbIMK criocoBammn NonNMMEpMsaLmKy, OTNNYAKOTCA CTPYKTYPOA UM CBOK-
cTBamu.

Monumepusauusa B macce (6nouyHas nonumepusaumnsa) — MOHOMEP — XULKOCTb,
WHMLMATOP M areHT nepejauyn Lenu pacTBOpsOTCa B MOHOMepe. Ecnu peakuuto BegyT 4o
NpaKkTU4eCKM MONHOro NpeBpaLLeHNss MOHOMEpPa, TO MOMy4aroT MOHOMUT (6nok), UMetoLuiA
hopMy cocyaa, B KOTOPOW Obin 3anuUT UCXOAHBLIN MoHOoMep. [Mpn BnoyHon nonmmepuaauum
MOXXHO MCMONb30BaTh Kak MHALMATOPb! PaguKanbHOW, Tak U KaTanmsaTopbl MOHHOW Monvme-
pu3auMn, pacTBOpUMbIE B MOHOMEPE.

Monumepusauunsa B macce Haubonee NpPocTa MO y4acTU0 HaMMeHbLLEro Yymucna noba-
BOK, KOTOpblE B [arnbHenemM MOryT NpuBOAUTb K oBpasoBaHUo NMpUMecer UMM AOMOMHU-
TenbHbIM 3atparam (B Criydae, Hanpumep, pacTBOpHOro npouecca). Nonvmepusaums ocy-
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LLECTBNAETCS MPWU BbICOKOW TemnepaType, BCReacTBUE Yero 3aTpyaHeH TennoobmeH, Bo3-
pacTaeT BO3MOXHOCTb NMpOTekaHUs NOGOYHbIX HeynpaBnseMbIX peakuuii, B TOM Yiche Tep-
MOZECTPYKLMS NOMy4eHHOro anactomepa. Ecnv nonuvep pactsopum B CO6CTBEHHOM MOHO-
Mepe, TO peakLUMOHHasi Macca CTaHOBUTCS OYEHb BbICOKOBA3KOM M MOTYT BO3HMKaTb COMyT-
cTBytoLme apeKThl TUNa aBTOYCKOPEHUS (renb-addekT, ynpaBnsemblil pasorpes 1 4p.).

JocTouHcTBa:

- NPOCTOTa peanu3auum npoLeccs;

- YACTOTAa MOSy4aeMoro npoaykTa, He Tpebytollero aansHenWwen nepepaboTkn, oTae-
TNEHUSI N OYUCTKM (XOTS MOXKET BO3HUKHYTE Npobnema yaaneHus roToBoro nonvmepa us an-
naparta cuHTesa).

HepocTatku:

- BA3KOCTb PEeaKLMOHHOW CUCTEMbI YBEMMUMBAETCS, YTO MOCTENEHHO 3aTpyAHSET ee
nepemMeLlBaHe U B KOHEYHOM UTOre MPUBOAMWT K MOJSyYEHMIO NPOAYKTA C OYEHb LUMPOKMM
MOJIEKYNSPHO-MacCOBbIM pacnpeieneHmem;

- aBTOYCKOPEHME NN renb-adeKT.

MpumeHeHMe: ncnonb3yoT nNpu nonydeHnn kaydyka CKb, pagukansHon nonvmepmsa-
umm ctmpona (nonydenue MNC), Tawke NONMMEPUIYIOT BUHUNXIIOPWA ANS NONyYeHUs Nonueu-
HUMXNIOPWAHBIX CMOM (KOTOPbIE MOXHO CMELLMBAaTL Ha CTagum Koarynsuvm ¢ natekcamm kay-
yykoe CKH), ABC-nnactumkos.

MNonumepusaums B pacTBOpe — MOHOMEP, MHALMATOP 1 areHT nepeaadun Lenn pac-
TBOPSIKOT B MHEPTHOM pacTeopuTene.

Monumepusauus B pacTBope NpPoOBOAUTCS B XUAKOW dase, B KOTOPON AOSKHbI pac-
TBOPATLCA MOHOMEp, KaTanus3atop W nonumep (roMOreHHbI npouece). Ecnn katanunsatop
HepacTBOpUM, MMEET MECTO reTeporeHHsIn npouecc. MexaHnam nonvMepusauum MoXeT
ObITb B OTAENbHbLIX CryYasxX WAEHTUYEH MEXaHN3My NMonnMMepusauumM B macce, ecrnm pacTBo-
pyTEenb MOMHOCTLIO UHEPTEH. B MPOTUBHOM Criydae OH MOXET y4acTBoBaTb B MpoLecce ne-
penayn Lenu, U3MeHsiTb NMOSSIPHOCTE W Ap. B kayecTBe pacTBOpuUTENs NMPUMEHSIIOT YrieBo-
LLOPOAHbIE COEANHEHUSI apOoMaTUYECKoro psiga — Tonyon, 6eHson 1 4p., anndarnyeckoro —
rekcaH, W30MeHTaH, LIMKMOreKcaH, LWMKIIONeHTaH U Ap. W (UnK) UX CMEecu pasHoro cocrasa
(Hanpumep, ¢ HedTSAHbIM pacTBopuUTENeM—Hedpacom). BO3MOXHO Takke WUCMNONb30BaHWE
YrMeBoOPOAHbIX PACTBOPUTENEN B COMETaAHUN C MOMSPHBLIMUX YrnesogopoaaMu (HanpumMep,
xnoparnkunamu).

[ocTonHcTBa npouecca:

- No3BONsieT MbkO ynpaensTe (MEHATb WU MO xo4y HEMpPepbIBHOrO npouecca) CBOM-
CTBaMu Mony4YaeMbixX Kay4yykoB B LUIMPOKUX NMpegenax; obneryaeT KOHTPOnb pocTa BA3KOCTY,

- obecneyrBaeT BO3MOXHOCTb OpraHu3auum fy4yllero Cbema, BbIAeNseMoro npu no-
nMmepusaummn Tenna.

HepocTatku:

- CYLLIeCTBYET OonpefeneHHasi BEpOATHOCTb Nepesayn Lieny Ha pacTBOpUTenb, YTO 3a-
TPYLHSET NnosnyYeHne o4eHb BbICOKOMOSIEKYSPHBIX NMPOLYKTOB;

- NPUCYTCTBME PaCTBOPUTENA yXyALlaeT ycrnoBus 6e3onacHoro BefeHns npolecca B
CpaBHEHMU C 3MYIILCUOHHOW NONMMEpPU3aLMen B BOLHOW cpeae;

- oBpasyromincs nonmMep HeobxoanMo OTAENATb OT PacTBOPUTENS.
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MpuvMeHeHWe: ncnonb3ytoT npu nonyveHun kaydykos CKI, CKW, OCCK, BK, tepmo-
anactonnactoB (TOl NMHENHbIX U Pa3BETBMEHHbIX), 8 Takke NPy paguKanbHON NonMMepu-
3aLMM aKPUNOHUTPUIE U KATUOHHOW MonMmepunsaummn nsobytunexa.

CycneH3nMoHHasA nonuMmepusauus (kanenbHas Unu 6ucepHas) — MOHOMEP AuC-
NeprypytoT B BOAE B BUAE MESIKUX Kanenek, MOHOMEp JOMKeH ObiTb BOJOHEPaCTBOPUMBIM.

Mpwn cycneH3MoHHOWM NonMmMepu3aummn yCrnoBmsa NPOBEAEHUS PEaKLMM TaKUe xe, Kak n
npy MPOBEASHUN peakuum B PacTeope (HWM3Kas BASKOCTb, YINyYlEeHHas Ternonepejada
W T. 4.). 3aeck B ka4ecTBe cpenbl MOXXHO UCMONb30BaThL YrNeBOAOPOAbI (HanpUMep, Xnopme-
TWI, XJTOP3TUI, U3OMNEHTaH, UX CMECK W T. MN.) N BOAY, B KOTOPOW MOryT 6bITb HepacTBOpU-
Mbl MM PacTBOPUMbI MOHOMEp, kaTtanuaatop, nonumep. Wcnonbayemyto cpeay Tpebyetcs
OTHENsTb B KOHLE mpouecca ¢ Nocneyowum BO3BpaToOM B peLmkil. XUMUYECKUA NyTb peak-
UMM B AUCMIEPCMOHHON OpraHM4eckon dase MOXET BbITb MAEHTUYHBIM NYTU peakuymn npu no-
nMmMepusaLmmn B Macce.

[ocTonHcTBa:

- KOHTPOIb ANWHBI KMHETUYECKUNX LieNeln (HeLwmpoKoe MOMEKyNspHO-MaccoBoe pac-
npeaeneHune);

- 9hhEKTMBHbBIV NEpPeHoC Tenna,;

- NerkocTb OTAENEHWA OT BOAbI;

- NPOCTOTa NepepaboTKM FOTOBOrO NPOAyKTa.

HepocraTku:

- OrpaHM4YeHHOCTb UCMONb30BaHNS;

- AUCMEPCUIO FTOTOBAT MEeXaHU4YeckuM nepemelunBaHneM, AobaBnsis npu 3TOM B
OOSbLUMHCTBE CryYaeB MHEPTHbIE cTabunmaaTopbl, BCNEACTBME YEro B CUCTEMY MonajaroT
3arpsA3HAOLLME 3MEMEHTDI.

MpyMeHeHWe: NCcnonb3yoT AN NONYyYEHUs NONMCTUPONbHBLIX IPaHyn (U3 KOTOPbIX MO-
Ny4aroT MEeHONONNCTMPON), MOSIMCTUPON-AVUBUHUIOEH30MbHBIX rPaHyn (Ans M3rOoTOBMEHUS
NOHOOBMEHHBIX CMO) 1 rpaHys NoMBMHUNaLeTara (MICnonb3yembix Arnsi AanbHenLWwero npe-
BpaLLEeHNsA B MOIMBUHUIIOBLIA CMIUPT), a Takke AN NONyYeHUs NMOonNmMaTurieHa, nonvnponune-
Ha, MoNMBUHMNXIIOPMAA.

AMynbCUOHHas NonMMepusaums — MOHOMEDP AUCTNEPIMPYIOT B BOAHON ha3e B BU-
€ OOHOPOAHOW 3MYIbCUM.

Mpy SMynbCMOHHOW MoNMMepU3aLmn B KauecTBe cpefbl-pasbaButenst Ucrnonb3yeTcs
npeaBapuTensHO NOArOTOBNEHHAas crnieypansHbIM 06pa3oM Boga, HO opraHudeckas asa B
Hel Bonee crabunbHa n 6onee ToHkogucNepruposaHa. Karanuaarop — cobCTBEHHO MHULMN-
aTtop W Apyrne KOMMOHEHTLI KaTanuanpyroLLen CMcTeMbl — OObIYHO PacTBOPMMbI B BOAE, a
TOYKM pPasBUTMA POCTa Lienn HaxXo4sTCs B Tak HasbiBaeMbix muLennax. MNonumep Bbigensiot
KoarynupoBaHueM C MocrneayownMn CTagusamMmn aerasaumm n o6e3BoxxuBaHuUsI.

[ocTonHcTea:

- HeOonbLLOE N3MEHEHNE BA3KOCTY;

- OTHOCUTENbHasA NErkoCTb OpraHn3aLmmn TENNOCLEMa,

- AOCTaTOYHO BbICOKME CKOPOCTU peakLuu,

- NPOCTOTa NepepaboTkM roTOBOro NPoAyKTa.

HepocraTku:

- HeOBXOAUMOCTE UCMONb30BaHMA AononHUTEnNbHbIX BelecTs (MAB, amynbratopbl
nT. 4.).
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MpuMeHeHWe: NPOBOAST MonMMepu3aumio ByTagueHa, xnoponpeHa, BUHUNAaUeTaTa,
BUHWUIXIIOPUAE, a Takke akpmnaTtoB 1 MeTakpunaTtoB. Mcnonb3yoT Ang Nony4YeHus KayqykoB
CKC (CKMC), CKH; ABC-nnactukos, nonuctupona u NBX.

FasodpasHas nonuMmepusauums (SBNSETCA pasHOBUAHOCTLIO NOMMepU3aumn B cpeae
MoOHOMepa) — cnocob nornmMmepusaumu, Koraa MCXOAHbIN MOHOMEP HaxOAWUTCS B ra3oBOWM
dhase, a Lenesor npogykT obpasyeT TBEpPAYIO AUCNEPCHYHO UMW XUAKYIO dasy.

JocTouHcTBa:

- rMBKOCTb Npouecca: napaMeTpbl peakLuum MOryT ObiTb ONTUMM3NPOBaHbI HA OCHOBE
XapakTEPUCTUK KaTanusatopa W npoaykrta U He OrpaHWuMBaloTCsl (PU3NKO-XUMUYECKMMMI
CBOWCTBaMM XUAKUX CMECEN PeaKLMOHHbIX KOMMOHEHTOB (06bIYHO BKIIHOYaOLWMX BOJOPOL, B
KayecTBe perynsatopa CTeneHn nonuMepmsaumu);

- paclumpeHue accopTUMeHTa NpoAyKTa: BNUsSHUE HabyxaHua pacTyLmx NONMMMEPHbIX
YyacTuy 1M contobunmsaumm NonMMepHbIX OpakuUmin B XUAKOA Cpefe 3HaYMTENbHO CHUXKaeT
WHTEepBan nony4yeH1s BCeX BUAOB COMONMMEPOB;

- MUHMMM3aUMS onepauuii nonuMepusauum BHU3 MO MOTOKY: MOMMMEP MonydaeTca
HENoCpPeACTBEHHO M3 peakTopa B BUAE CYXOro TBEpAOoro BellecTsa u TpebyeT NpoCcTbIX one-
pauun ana yaaneHns pacTBOpeHHbIX MOHOMEPOB U AeaKTUBALMK KaTanusaTopa.

HepocTatku:

- OrPaHUYEHHOCTb NCNONB30BaHMS.

MpumeHeHWe: nonumepusaumnsa onedurHOB (MONyYeHe NONUITUNEHA, NONUNPONUNeHa
n opyrmx nonvoneduHos). Metogom rasocasHon nonumepusauum no C. B. Jlebenesy B
CCCP paHbLue nony4anv ocHoBHOW Bug kaydyka CKb.

B ToxXe BpeMs BCe npoueccbl MOonMMepusaLum npu MonyYeHun nonMMepoB
He 3aBepLIaroTCs MOSHbIM MpeBpaLLeHNeM MOHOMEPOB. 3TO B HaMborbLLEN CTENeHW Xapak-
TEPHO ANS 3MyNbCUOHHOW MOMMMEPU3aLMM, NPU KOTOPOW KOHBEPCUS MOHOMEPOB OObIYHO
coctasnseT 70 % — 80 %. Kpome HeoBX0aMMOCTM yaaneHns Boabl, nosensieTcs Heobxoam-
MOCTb CreumansHOro ysna gerasaumm (OTFOHKM) HerpopearMposaslLvX MOHOMepos. [pu
nonMMepuaaLmm B pacTBope, kak npasmno, koHeepcus (93 % — 98 % u Bonee) Toxe HUKO-
raoa He gocturaet 100 %, nonumep nony4yaeTcs B 60MbLUMHCTBE Cry4aeB B BUAE FOMOreHHOM
cmeck ¢ pacteoputenem. Kpome Toro, MCXoaHbIe MOHOMEPbLI MOTYT COAEPKaTb MPUMECH, KO-
TOpPblE YACTUYHO OCTAKOTCH B MONMMEpe U/UNKM PacTBOpUTENe, TaK Kak He BCTyNnarT B peak-
umto nonumepmsauun. Mostomy obasaTensHOM onepauven npy Becex cnocobax nonnuMmepu-
3auum ABnsieTCA gerasauma (Hambonee 3HeproemMkas CTagust) — OTrOHKa NeTyymx BeLecTs
(MoHOMepOB, NMpuUMece, cpefabl — BOAbI, PACTBOPWUTENEN M3 pacTeopa MommMepa, Yaile
BCEr0 C WCMOMb30BAHMEM «OCTPOro» BOASAHOro napa). C uenbio CHWKEHUS SHeprosatpar
BO3MOXHO MPUMEHEHME CTaauMn NPeABapUTENbHOMO KOHLIEHTPUPOBaHWS nonvmepusara 3a
CYeT OTroHa 4YacTu pacTBopuTens.

B cooTtBeTCTBAM ¢ MeTOAaMK MOnNMMeEpusanmnmM MoryT ObiTe MAEHTUULUPOBaHBI NPo-
Liecchbl gerasauum 6ro4Horo nonmmepa, NaTtekcos, a Takke KaydykoB, NofydYyaeMbix nonmme-
pusaunert B aMynbCuM U pacTeope. B 0CHOBHOM, Kak yKa3aHo Bbille, B EeACTBYHOLLNX MPOU3-
BOACTBaX MCMOMb3yeTCs BOAHAsA («OCTPbIMY» Napom) aerasaums. [ns npon3BoacTBa HEKOTO-
pbIX MNONMMEPOB BO3MOXHO UCMONb3oBaHWe 1 Be3sofHoN aerasaumu. [lerasauma npoBoauT-
Cs B OQHOM MNM ABYX annapatax crieuuarnbHOM KOHCTPYKLUMKU (AN HEKOTOPbIX MpoLeccoB
OHa CoBMeLLeHa C NonMMmepusaume — Npou3BoACTBO NONMM3oByTueHa, KpeMHUAopraHm-
Yeckux nonmmMepos). [ns yckopeHusi npouecca Aerasauum MOXET MPUMEHATLCH BakyyM.
Tennosas sHeprysa 4ns gerasauum NaTekcoB U KayuykoB U3 pacTBopa MOXET NOABOAMTLCA
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nnBo Yepes cTeHKy, GO Npu HEMOCPEACTBEHHOM CMELLEHUU C XUAKAM UK NapoobpasHsbIM
TennoHocuTenem.

AnnaparypHoe 0POpMIIEHNE CTaAWM CyLLKM U YNAaKOBKU Takke MMEET CBOV 0COBEeHHO-
CTW, CBA3AHHbIE KaK CO CBOMCTBAMMU MPOAYKTA, TaK W TEXHUKO-3KOHOMUYECKUMM rokasaTens-
My 0BopyLoBaHMs. [N KaK40oro BbIMyCKaeMoro nomMMepa UCronb3yrTCA CBOW TEXHOMOM K,

KoTOpble ByayT pacCMOTPEHbI B COOTBETCTBYIOLMX pasgenax ATC.

1.3 MepeyveHb NpeanpUATUNA, OTHOCALUXCA K Cthepe
pacnpocTpaHeHus cnpaBo4yHuka HOT

B Tabnuue 1.1 npuBeneH nepeyveHb NPEANPUATUR, OTHOCALLMXCA K cdepe pacnpo-
CTpaHeHus HacTosiLero cnpasoydHmnka HAT, n nx reorpaduyeckoe pacnonoxeHue.

Ta6bnuua 1.1 — lNepedeHb NPEANPUSTUN, OTHOCALLMXCA K cdhepe pacnpocTpaHeHns
HacTosLwero cnpasoyHuka HAT

PervioH lopoa
Ne HavmeHoBaHne HanmeHosaHue rpynnei, L N
Poccuickon (HaceneHHbIN
n/n opraHusauum accouvauum, XonguHra denepaun nyHKT)
1 |AO «Cunbyp-Xumnpom» MAO «CUBYP Xon- | Mepmckun kpan r. Nepmb
LWHM»
2 |AO «BopoHexcuHTeskay- | MNMAO «CUBYP Xon- BopoHex- r. BopoHex
YyK» OVHM» ckas oon.
3 | 000 «HIMM «HedTexn- MAO «CUBYP Xon- r. Mocksa r. Mocksa
MUA» AVH»,
AO «lasnpoMHedTb-
MHIM3»
4 [AO «KpacHosipckuii 3aBog | MAO «CUBYP Xon- | KpacHosipckuin r. KpacHosapck
CK» OVHM» Kpaw
5 [O00 «CUBYP Tonbsittn» | NAO «CUBYP Xon- | Camapckas obn. r. TonbATTN
LVH»
6 |000 «TomckHedTexmm» | MAO «CUBYP Xon- | Tomckas obn. r. Tomck
LWH»
7 [000 «CUBYP ToGonkck» | MAO «CUBYP Xon- | TioMeHckas obn. r. Tobonbck
LVH»
8 [AO «MOJIN3®» NMAO «CUBYP Xon- Pecnybnuka |[r. BnaroseteHck
OVHM» BbawwkopTocTaH
9 |AO «CUBYP-NI3TD» NAO «CUBYP Xon- | Teepckas obn. r. Teepb
LVHM»
10 |000 «PycBuHun» NAO «CUBYP Xon- Hwkeropog- r. Kcroso
OVHr», rpynna Solvay ckas obn.
(benbrus)
11 | NAO «OMCKUIn Kayuyk» AO «K“Tutan”» Owmckas obn. r. Omck
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IpodomxerHue mabnuypbi 1.1

Mun4yeckas KomnaHma
(OXK) «LLiekmHoasoT»

Pervox opoa
Ne HanmeHoBaHne HaumeHoBaHue rpynnbi, L N
n/n opraHusaumm accoumaumm, xonavHra Poceuiickon (HacenenHuIi
depepayuu NYHKT)
12 | 000 «[Monnom» NAO «CUBYP Xon- Omckas obn. r. Omck
OWHTY,
AO «K“TutaH’»,
«lasnpomHedTL»
13 |NAO «YdaoprenHTes» MAO Pecnybnvka r. Ygpa
AHK «BawHedTb» BawkopToctaH
14 |O0O0 «lasnpom HedTe- MAO «lasnpom» PecnyGnuka r. Canagar
xum Canasat» BawkopTtocTtaH
15 |3A0 «Crepnutamakckin  [O0O «Ynpaensiowjas| Pecnybnuka r. Ctepnutamak
HX3» Komnanwnsa “TAY BawkopTtoctaH
HedbreXum’»
16 [OAO «CuHTes-Kayuyk» 000 «Ynpasnstowasa| Pecnybnuka r. Ctepnutamak
Komnanwusa “TAY BawkopTtoctaH
HedreXum™»
17 |NAO «HwkHekamckHed- OAO «TAUD» Pecnybnuka r. HmwxHekamck
TEXUM» TartapcraH
18 |NAO «KaszaHboprevHTes» OAOQ «TAND» Pecnybnuka r. KasaHb
TartapcTaH
19 | OAO «KasaHckuih 3aBog OAO «K3CK» Pecnybnuka r. KasaHb
CUHTETNYECKOTrO Kayuykan» TatapctaH
(OAO «K3CK»)
20 | 000 «CraBponeH» MAO «JTYKOWIl» | CTaBpononsckuii| r. ByneHHoBck
Kpar
21 | AO «AHrapckumin 3aeog MAO «HK “Poc- WpkyTckas obn. r. AHrapck
nonvmepos» (AO «A3MM») HedTb"»
22 | OAO «[lMnactuk» pynna «Mnactuky | Tynbckas oon. r. Ysnoeas
23 |AO «CasaHckxumnnacT» OAO «CasiHckxum- | pkyTckas obn. r. CasiHek
apom»
24 |AO «bawknpckas cono- (Bawknpckas coao- Pecny6nuka r. CTepnutamak
Basi komnanusy, Ctepnu- Bas KOMMNaHws) BawkopTtocTaH
Tamak
25 |AO «Kayctuk», pynna komMnaHun Bonrorpag- r. Bonrorpag
r. Bonrorpaa «HUKOXUM» ckas obn.
26 | 3A0 «3aeog Hosbix MNo- | O6beanHeHne npea- | Mockosekas o6n.| r. ConHeyHo-
numepos “CEHEX’» npusTun «EBpo- ropck
nnacr»
27 |000 OXK «llekmHoasor» | ObveauHeHHas xv- | Tynbckas 06n. | p. n. MNepeomait-

ckmi (r. LekvHo)




OxoHyvaHue mabnuup! 1.1
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Pervon [opoa
Ne HaumeHoBaHue HaumeHoBaHwue rpynnel, L .
n/n opraHusauum accoumnaumm, xonguHra Poccuitcion (HaceneHHLM
degepayuu MYHKT)
28 |MAO «KynbbiueBA30T» 00O «Kyibbiwes- | Camapckas obn. r. ToneaTTn
asoT-nnrcy
29 |000 «dTopornnacT» YacTtHas cobeTBeH- Pecnybnuka r. byrynsma
HOCTb TarapcraH
30 |AO «lanollonumep AO «lanolMonumep» | Mepmckuia kpan r. Nepmb
Mepmb»
31 |000 «lanolonumep Ku- | AO «"anolonumvep» | Knposckas obn. r. Kuposo-
poso-YeneLk» AOQ «l"anolonuwvep Yenevk
MepmMby»
32 |000 «C-MJK0C» Pocatom n HAHO- r. Mocksa r. Mexsa
NONMMEP
33 |OAO HUWN «HApcumHTes» CmeLuaHHas poccui- Hpocnas- r. fipocnaens
ckasi COOCTBEHHOCTb ckasi obn.
c ponew cobcTBEHHO-
ctn cybbvektoe PO
34 | BopoHexckuii comnman Oryrn «<HUNCK» mm. BopoHex- r. BopoHex
oryn «HUNCK», akagemMuka ckas obn.
r. BopoHex C. B. JlebeneBa
35 |000 «MEHOMNAJKC - JleHunHrpap- r. CaHkT-
CMb» ckasi obn. Metepbypr

npuBeaeHsl Tabnuuax 1.2-1.13.

MOLLHOCTW NPOM3BOACTB OCHOBHOW NONAMMEPHOI NPOAYKLMM oTpacnv B P® 3a 2016 .

Tabnuuya 1.2 — Kay4vykv pacTBOpHOIN nonnuMmepumsanmm obLero HasHa4eHns

YyK»

(CKZ/BR-1203 Ti, mapka B) n tuta-
HoBbIx (CKO-HA/BR/-1243 Nd, mapka
B (LP)) katannsatopos

Ne HanmeHoBaHne Obvem
OCHOBHblE Mapku kay4yKoB NpoM3BOACTBA,
n/n npeanpuaTus TbIC. T/ron
Kayuyk cuHTeTu4eckui yuc-nsonpeHoebii (CKU)
1 | OAO «CuHtes-Kayuyky, CKWN-3, CKMN-3C (cBeTnbin), CKU-5 74,0
r. Ctepnutamak (HeoammoebIn), CKU-5INMM
2 |MAO «HwkHekamckHedTe- [ CKU-3 269,0
XUM»
3 |0O0O0O «CUBYP TonbsatTn» |CKN-3, CKN-3C 58,0
Bcero: ~400,0
Kayuyk cuHTeTUdeckuii yuc-6ytaanerosbii (CKA)
4 | AO «BopoHexcuHTeskay- |CKJ ¢ ucnonbzoBaHMeM HEOLMMOBbLIX 104,0
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OxoHyaHue mabnuysi 1.2

Ob6bem
Ne HaumeHoBaHne
o/ npeanpUsTYS OCHOBHbIE MapKu1 Kay4yKkoB npou3BoACTBa,
TbIC. T/roa
5 |NAO «HwkHekamckHedTe- | CKO-H (Heoaumosbin), CKO-L (nuTu- 195,0
XUM>» €BblIlA)
6 |[OAO «Edpemosckuin 3a- |CKA, CKO H-CH 7.5
Bog CK» (npon3soacTeo
BPEMEHHO OcCTa-
HOBMEHO)
7 | BopoHexckuin dounman CKAO-I'TP (rmppokcuncogepxatyui, Beinyckaetcs
oryn «HUMCK» HU3KOMOEKYNAPHBIN) NnepuoanNHECKU
MarsbIMM NapTu-
AMM
Bcero: ~307,0
Kayuyk cuHTeTnyeckmin bytagneH-cruponbHeir (JCCK)
8 |AO «BopoHexcuHTeskay- |[ACCK-2560-M27, mapka A, 13,8
UyK» OCCK-4040-M27
9 |NAO «HwkHekamckHedTe- | JCCK-2012 (6noyHbIn cononumep), 1,0
XUM» OCCK-2560d, NCCK-25600M (cTa-
TUCTUYECKMIA COMONNMEP)
10 | BopoHexckuin omnman OCCK-18, JCCK-1, ACCK-65/3, Bbinyckaetcs
oryn «<HUNCK» OCCK-65/35, CCK-65/40 nepuoanyeckn
MarnbIMu NapTu-
AMM
Bcero: ~15,0
ByTtunkayuyk (BK)
11 |MAO «HwxHekamekHedTe- | BK-1675H 72,0
XUM»
12 | 000 «CUBYP TonbsTT» |BK-1675H 61,0
Bcero: ~135,0
anoBytunkay4yk
13 |MAO «HwxHekamckHedTe- | BpomOyTMnoBeIn Kaydyk: BBK-232, 101,0
XUM» BBK-239, BBbK-246 33,0
XnopByTnnoseii kayqyk (XBK)
Bcero: ~135,0
Tabnuua 1.3 — Kayuykn aMynsCMOHHON NonMmepusaumn
Obvem
Ne Haumerosarine OCHOBHble Mapku kay4yKoB NPOU3BOACTBA,
n/n npeanpusaTus
TbIC. T/roa

Kayuyk cuHTeTnyeckuii GytagmeH-cTmponbHbin (CKC)
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Ne HaunmeHoBaHVe Obwem
nin S OcHOBHble MapKu Kay4yKkoB NPOU3BOACTBA,
ThbIC. T/roA
1 |AO «BopoHexcuHTeakay- |HemacnoHanonHerHbie: CKC-30 45,0
YyK» APK/SBR-1500, CKC-30APKIMH/SBR
MacnoHanonHeHHsle: CKC-30
APKM-15/SBR-1705, CKC-30
APKM-27/SBR-1723
2 |3A0 «Crepnutamakckmin | CKC-30 APK, CKC-30 APKM-15, 27 43,4
HX3» CKC-30 APKIMH
3 |000 «CUBYP TonbsaTtTn» | HemacnoHanonHeHHbIe: 47,6
CKC-30 APK/SBR-1500 (cymmapHo ¢
MacnoHanonHeHHble: CKMC)
CKC-30 APKM-15/SBR-1705 HI-AR
OR
CKC-30 APKM-27/SBR-1723 TDAE
4 | BopoHexckuin ounman CKC-30 APNA, CKC-30AKO Beinyckaetcs
oryn «<HUACK» nepuoanyeckn
MarbIMy NapTu-
ammn
Bcero: ~183,0
Kayuyk cuHTeTu4eckuin ByTagueH-a-MeTuncTuponeHein (CKMC)
5 |MNAO «OmcKuiA Kayuyk» CKMC-30 46,8
6 |0O0O0 «CUBYP Tonbartn» |CKMC-30APKM-15 cM. CKC
BCK-1502/SBR-1502
7 | BopoHexckuin comnman CKMC-10PKI Bbinyckaetcs
oryn «<HUNCK» nepuoanyecKkn
MarnbIMy nNapTu-
AMU
Bcero: cM. CKC
Kay4yk cuHTeTnyeckuin 6ytagmeH-HutpunbHbin (CKH)
8 |AO «KpacHospckun 3asog |CKH, BHKC 41,0
CK»
9 |BopoHexckuin dunman CKH (20 mapok), CKH (kapbokecunaT- |  Bbinyckaetcs
®ryn «<HNNCK» Hble — 6 MapoK), nepuroanYecku
CKH-18(26,40)[1BX-30 — HanonHeH- | mManbiMu napTu-
Hble NOMUBUHUIXTOPUAOM MK
Bcero: >40,0
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Tabnwuua 1.4 — Tepmoanactonnactsl (TIM)

Obbem
Ne HavmeHosaHue
OCHOBHbIE MapKu Kay4yKkoB MPOW3BOACTBA,
n/n NpeAnpusTUN Thic. T/roa
TepmoanacronnacTtsl AUBMHUI-CTUPONbHBIE (A CT)
1 |AO «BopoHexcuHTeskay- |ACT-30P-01, ACT-30P-814, 73,3

YyK» OCT-30P-58
2 | BopoHexckuin dounuan AOCT-30 (21 mapka), AMACT-P, Boeinyckaetcsi
®ryn «<HNUNCK» OCMCT, CtupoT3l-65(70) nepuoanyecku
MarbIMy NapTu-
amm
Bcero: ~75,0
Tabnuua 1.5 — Kaydyku cneymansHOro HasHa4eHust
Obbem
Ne HaumeHosaHne
OCHOBHbIE Mapku Kay4ykos npou3BoACTBa,
n/n npeanpusTus
TbIC. T/roa
Kayuyk cuHTETUYECKMIA 3TUNEH-NponuneHosbin (CK3IM)
1 |NAO «YdaoprcnHtes» CK3IM-40 (50, 60) 3,0

2 |NAO «HwxHekamckHedTe-

CKO3M (5 mapok), CKINT (32 mapku)

He BbinyckaeTtca

XUM»
Bcero: >3,0
Kay4yk CMHTETUYECKMI YpeTaHoBbIN
3 |OAO «KasaHckuii 3aBog | CKY-TM®J1-100 (74, 65), 6,25
cuHTeTMYeckoro kaydyka» |CKY-8A (M, Tb)
dopnonnumepsl ypeTaHoBbIE
Bcero: >6,0
Kay4yk CUHTETUYECKUA CUTNMKOHOBBIN
4 |OAO «KasaHckuin 3aBog CKT, CKTB-w, CKTB-1 w, CKTH, 80,4
CUHTEeTUYeckoro kaydyka» |CKT®, CKT3
Bcero: ~80,5

Kayuyk CUHTETUYECKMA 3NMUXITOPruaAPUHOBLIN

5 |OAO «CuHTes-Kayuyk»,
r. Ctepnutamak

CKaXr

Kayuyk CUHTETUYECKUIA MPONMIEHOKCUAHBIN

6 |OAO «CuHtea-Kayuyky,
r. Cteprutamak

CKno

Kayuyk CMHTETUYECKMI ONUronMnepuneHoBbIN

7 |NAO «HwxHekamckHedTe-
XUM»

CKOM (nonnmep nunepunexa c 6y-
TaaneHom)

He BbinyckaeTcs

TpaHc-nonMnaonpeH
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Obbem
Ne HaumeHoBaHve
a/n — OCHOBHbIE MapKX Kay4yKoB NpOn3BOACTBA,
ThIC. T/ro4
8 |0O0O0 «CUBYP TonbesiTTn» |CI (Toproeas mapka) MpOMbILLNEHHbIE
ncnbITaHns
Hatpui-6ytagueHosbin kaydyk (CKB)
9 |OAO «KasaHckui 3aBog | CKB-P (obLeTexHuyeckoro HasHade- 1,0
cvHTETHYeckoro kaydyka» |Hus), CKb-PLL (meguumHckoro
(OAO «K3CK») Ha3HaYeHUs)
Bcero: ~1,0
Tabnuuya 1.6 — Jlatekcel
Ne O6bem
n/n HavmeHoBaHne npeanpuaTna OcHoBHble Mapku nponseBoACTBa,
ThIC. T/roA
1 [MAO «OMcKui Kayuyk» Natexcbl cnHTeTnyeckmne CKC, BMC, Boso6HoBneHo
BC, CKAl NPOU3BOACTBO B
2017 r.
2 |OAO HUU «ApcuHTtes» JlaTekcbl CMHTETUYECKNE U UCKYC- Menkve naptum
CTBEHHbIE
3 |BopoHexckuin dpunuan INatekcel cnHTeTnyeckmne CKC, BM, Bobinyckaetca no
Sryn «HUNCK» BC, CKA, BHK, bH, BA, BAC v ap. TpeboBaHuto
4 | OAO «KasaHckui 3aBog ByTagnen-BUHUNMAEHXNOPUAHBIN Na- 33,3
CUHTETUYECKOTO Kayyyka» | Tekc OBXB (3MyNbCUOHHBIN)
5 | 000 «lanollonumep Ku- | Natekesl AnadpTop-3000, -7000 -
poBo-YeneLky, r. Knposo-
Yeneuk
Bcero: ~33,0
Tabnuua 1.7 — NonuatuneH
Ne O6bem
n/n HavmeHoBaHne npeanpuaTua OCcHOBHbIE Mapkun nponsBoACTBa,
ThIC. T/rOL4
1 |MAO «YdaoprcnHTesy» MBJ (nonmatuneH BbICOKOro Aasne- 99,0
HKS)
2 |00O0 «lasnpom HedTexum |MB[ (NONMSTMNEH BbICOKOrO LaBne- 37,0
CanasaTty» HWST) 108,5
M3BA (NonnaTUNEH HN3KOro Aasne- (2145,5)

HWSI BbICOKOW MNOTHOCTW)
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OkoHy4aHue mabnuupi 1.7

Ne O6bem
o/n HaumeHoBaHuwe npegnpustus QOCHOBHble Mapku NpPOU3BOACTBA,
TbIC. T/rO4,
3 |MAO «HwxHekamckHedTe- |MIBI — romononvmep (nonnatuneH 3209,0
XUM» BbICOKOW NNoTHOCTU PE2260M)
M3BI1 — cononmmepHsle mapku (co-
nonumep aTuneHa ¢ rekceHom-1 PE
6148C, 6948C, 6949CB[J v gp.)
M3BM — cononnmepHbie Mapku
(aTuneHa c 6yteHom-1)
M3CIM — cononmMmepHble Mapku ¢
rekceHom-1 PE6432R, PE6438R
nAap.)
MonnaTnneH HU3KOWM NMOTHOCTM
(MM3HM PE5118QM, PE5118N,
PE5122PM)
Bcero 34 mapku nonnsTnneHa HU3Kom
nnotHoctu (JIN3HIM), cpeaHei
(M3CM) 1 BLICOKOW MIIOTHOCTU
(N3BIM)
4 |MNAQ «KazaHboprcuHTesy MNonnatnneH HU3KOro AaBneHns Bbl- 510,0
COKOW MMOTHOCTHU 219,0
MonnaTnneH BbICOKOro AaBneHus ¥729,0
5 |00O0 «CraBponeH», MNonnaTUneH HN3Koro AaBneHus 32710
r. ByaeHHoOBCK (M3HA) (BbICOKOW N CpeaHel NNoT-
HOCTW)
6 |000 «TomckHedTEXMMY MonnaTnneH BbICOKOro AaBreHNA 2456
(M3HM) (HM3KoM NNOTHOCTW)
7 |AO «AHrapckui 3aeog no- |lMonuatuneH BbICOKOro AaBneHus 39,6
NMMEpPOB» (NaBA)
Bcero: ~1750
Tabnunuya 1.8 — MNonunponuneH
Ne Ob6bem
n /|_'| HavmeHoBaHue npegnpusaTus OCHOBHbIE MapKu Npou3BOACTBA,
TbIC. T/rog,
1 |MAO «YdaoprcuHres» M 01030, NN 01130, NN 01270, Nn 131,0

02015
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Ne Obbem
N /|-| HavmeHoBaHWe NpeanpusTYS OcHoBHble Mapku npon3BoACTBa,
TbIC. T/rOA
2 |NAO «HuxHekamckHedTe- |MonunponuneH (roMornosmmepsbi 217,0
XUM» PP1262R, PP1362R, PP1316M,;
crarcononumvepbl PP4132B,
PP4215M, PP4445S, PP4240GM;
6nok-cononumepsl PP8300G,
PP8348SM, PP8348R, PP8440T,
PP9240M, PP9240N, PP9240P),
MNTMN (nepexoaHble Mapkn)
3 | 000 «CraBponeH», PPG 3008, PPG 3013, PPG 1035 112,0
r. byaeHHoBCK
4 000 «CUBYP Tobonbck» |PP HO30 GP 465,0
5 | 000 «TomckHedTEXMMY PP HO30 GP, PP H270 ff 130,0
6 |00O0 «Monuomy, r. Omck  |PP HO30 GP, PP H250 GP 203,0
7 |O00 «HIMNMN «HedTexn- PP H030, PP H250, PP HO80, PP 130,5
mMusiy, . Mockea H450 — Bcero 62 mapku
Bcero: ~1400
Tabnuua 1.9 — Monuctrpon
Ne Obbem
N HauwmeHnoBaHue npeanpuatus OcHoBHble Mapkn nNpousBoOACTBa,
TbIC. T/TO4
1 | 000 «lasnpom HedpTexmm |MCM-3 obwero HasHavYeHus 33,5
Canaeat» YIMNM 0508 yaaponpouHbin
2 |NAO «HwxHekamckHedTex- |[TCOH 525M, 585, 530, 402, 403, ¥295,0
nm» 407, 591, 537 (585V) obuwero Ha3Ha-
YeHus
YMNMNC 825, 825ES, 945E (740) yna-
POMPOYHBIN
3 |AO «Arrapckuii 3asog no-  |NCB — nonuctupon BCneHnBaro- 6,8
nMMepoB» Lmmcs
4 |OAO «lMnacTtuky, MonmeTrponbl CyCneH3noHHbIE MapoK 9,8
r. Yanosas nce-C, nce-4, rnco
5 |AO «Cubyp-Xumnpomy, NMCB — nonucTnpon BCneHvBato- 99,0
r. Nepmb Lmmcs
6 |000 «[MEHOMN3KC ClM6» |OBLero HasHayYeHUs 1 yaaponpoy- 38,4
HbIiA
Bcero: >450
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Tabnuua 1.10 — MonmemHunxnopug (MBX)

Ne Obbem
n/_n HaumeHoBaHuWe npegnpustus OcCHOBHbIE Mapkn npou3BOACTBA,
TbIC. T/roa
1 |000 «PycBuHun», CyCNEH3MOHHBIV 1 3MYNBECUOHHBIN 306,0
r. Kcroso nonueuHUnxnopwug (MBX)
2 [AO «CasgHckxumnnacT, CyCneH3noHHbIA NONMBUHUIXIOPUL 147.0
r. CasiHck (MBX)
3 |AO «bawkupckas cogoBasi | CycneH3NOoHHbIM NONMBUHANXIIOPUL, 2490
KOMMaHmsa» (NBX) — 27 mapok
4 |AO «Kayctuky, CyCNeH3MOHHbIN NONMUBUHUNXIIOPUA, 88,5
r. Bonrorpag (NBX)
Bcero: ~800
Tabnuya 1.11 — ABC-nnactukm
Ne Obbem
a/n HaumeHoBaHue npeanpuaTrs OCHOBHbIE Mapku Nnpon3BOACTBA,
TbIC. T/rog
1 |MAO «HwkHekamckHedTe- |ABC-NnacTvkm (aKpUNoHUTPUI- 4,4
XUM» ByTagneH-CTUPOrbHbIA CONONIMMEP)
2 |OAOQ «lMnactuk, ABC-nnacTuku (aKpunoHUTpun- 11,9
r. Yanosas ByTaaneH-CTUpPOrbHbLIA COMOSIMMEP)
Bcero: >16,0
Tabnwuua 1.12 — MonnatnneHtepedrtanar (MNOTP)
Ne Obbem
a/n HavmeHoBaHve npeanpusaTus OCHOBHbIE Mapku npon3BoOACTBA,
TbIC. T/rOg,
1 |AO «MNOJIN3P», MNonnatnnertepedtanar (MNATP) 211,0
r. bnaroseLyeHck aMOpPdHLIN N BbICOKOBSA3KUN
2 |AO «CUBYP-NITdy, MonuatuneHtepedtanat (MITP) 76,8
r. Teepb nog mapkon « TBEPM3T»
3 |AO «OkonaTy, BbICOKOBS3KUIA rpaHyNMpOBaHHbIN 155,0
r. KanunuHrpaa nonnatunentepedTanat (M3TP) nog
TOprosou mapkon Eképet
4 |3A0 «3aeop Hoseix Monun- |MonnatunerHtepedtanar (M3T) Oy- HeT aaHHbIX
mepoB « CEHEXX», TbINIOYHOrO Ha3HaYeHMs Nog Mapkon
r. ConHeyYHoropck «POCM3T»
Bcero: ~450
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Tabnunya 1.13 — BbICOKOMONEKYNAPHbIE COEAUHEHMNS CNELManbHOro Ha3HaYeHNs

Ne Obbem
wn HavmeHoBaHue npeanpuaTus OCHOBHblE Mapku npov3BoACTBa,
TbIC. T/rOA
1 |NAO «KasaHboprcuHTes» | lMonukapboHartbl 66,0
CaBuneH (cononnmep BUHUNaueTara 13,0
C 3TUNEHOM)
2 |NAO «KynbbiweBA30T», Mornnamwng 6 150,0
r. TonbsaATTN Monuamua 6 BTOPUYHLIN 4,5
3 |000 OXK «lleknHoasor» |Monvammngbi:
- nonuamug, 6 NepBUYHBbIN;
- nonuammg 6130;
- nonvammg 6 BTOPUYHBIN
4 |0O00 «C-JHOC», MonuypeTaH
r. Mockea
5 |000 «lanolMonuvep Knu-  |dToponnacT-4 (MTdJI) -
poso-Yeneuk», r. Knposo- |PTopnonumepbl pasnnyHOro HasHa-
Yeneuk yeHus
dropkayuykun (CKd-32, CKP-26,
CKd-26 OHM, CKd-26 HM, anadTop
-2000, -3000, -7000, -8000, -1000P)
6 |AO «[anolMonnvep 1. dTOPNONMMEPLI PA3NNYHOrO -
Mepmby, r. NepMb Ha3Ha4yeHua
2. CneuparnkHble ToprionMmepsbi
7 |00O0 «dToponnacT», MonuteTpadTopaTnneH — dpTopno- -
r. byrynema numep-4 ($-4)

1.4 AHanu3 NpUOpPUTETHLIX NpobremM oTpacnu

Passutne MPOMBILLNEHHOCTU NonuMepoB MNMPOUCXoAUT B HanpaslieHUM NOBbILWEHUSA

SKOHOMUYECKON 3PPEKTUBHOCTY NPOU3BOACTB U 06ecneyYeHnsi NPOMbILLNEHHON U 3KONOru-
Yeckor 6e30nacHOCT NPON3BOACTB.

1.4.1 OxpaHa oKkpyxarowen cpeabl

OxpaHa okpyxatoLLen cpefbl U aKonorndeckan 6e3onacHOCTb NPOLECCOB MONyYeHUs
CUHTETUYECKNX NONMMEePOB 1 CONONNMMEPOB AOIPKHbI obecneumBaTbeA Bbl60p0M ncxoaHoro
Cbipbsi U CTaaui ero nepepabotkn. Peanusaums npoueccoB NonyyYeHs nonvmepoe (Cono-
NMMEPOB) AOMMKHA CONPOBOXAATLCS MUHMMarnbHbIM 06pa3oBaHMemM OTxXoAoB (MOBOYHbLIX
NPOAYKTOB).

3arpssHeHne okpyxarolen cpeabl MOXET ObiTb BbI3BaHO rasoobpasHeiMu BbiBpoOca-
MW, cBpocamu 3arpsisHeHHbIX BOg, TBEPAbIMU OTXOAAMW NPOLIECCOB NONMMeEpU3aLmu.

Ha npeanpustTusx nponssoacTea nonumepos npoeoautca Gonbluasa pabota no gans-
HeMlweMy COBEPLUEHCTBOBaAHMIO TEXHOMOMMW, W3bICKAHWIO MNyTEeW CHWKEHWA KonuyecTBa
BpeAHbIX BbIGPOCOB. OTO AOCTUraeTCs 3a CYET BHEAPEHWUS NPOrPECCUBHBIX TEXHONOMMYECKUNX
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npoLieccoB, KoTopble oBecneunBaloT COKpalleHWe KONMM4YecTBa MPOU3BOACTBEHHbIX BbIOPO-
COB, Hapsay € NnpuMeHeHnem Gonee CoBEPLIEHHOrO TEXHOMOMMYECKOro 06opyA0BaHus.

OxpaHa BO3aywHoOro 6accenHa

KonuuectBo razoobpasHbix BpeHbIX BELLECTB, NMOCTynalLwmx B atMocdepy ¢ npouns-
BOACTBEHHbLIMW BbIGpocamMu OT NPeAnpUSTUMIA NOAOCTPACHM, UCUYMUCNSETCA AECATKaMU ThiCAY
TOHH.

OCHOBHBIMU NCTOYHUKAMKW 3arpsi3HEHNST aTMOCEPDI ABNSIOTCA MOHOMEPSDI, BbiAENSs-
oLLMECS NpW Koarynauum 1 cyluke kaydyKoB, nepepaboTke nnactukoB, abrasbl, BbiAensio-
LUMeCs Ha pasnuUyHbIX CTaausax NPOM3BOACTBa, OCOBEHHO Npy pereHepauun.

FasoobpasHble 3arpssHeHns: OyTagueH, akpuroHUTPWUI, CTUMPON U a-MEeTWIICTMPON,
OyTVneH, N30NpeH, BUHUNXNOPKUA, NPONUNEH n 3TuneH. B HEKOTOPbIX Npoueccax nonMMepu-
3aumn o6pasyroTCa ONMroMepsbl, KOTOpbIE NPY Aerasauum 1 CyLLKe nonajarT B atmocdepy,
WHOrAa OKUCHsAsicb ¢ obpasoBaHMEM He MeHee onacHbIX MpoaykToB. Bce nepeuncneHHbie
BelecTBa obnaaatot cusnonorndeckum aencrameM. Ocoboro BHUMaHWsA TpebytoT BbIGpoChI
akpunonuTpuna, bytagmeHa U BUHUNXNOPUAAE Kak BELLECTB C KaHLEPOreHHbIMN U MyTareH-
HbIMW CBONCTBaMW.

OcHoBHblE MEPONPUSTUSA NO oxpaHe Bo3ayLuHoro 6acceiiHa:

- BHEAPEHME HOBbIX KaTanuTU4eCknx CUCTEM B NMPOU3BOACTBO CTEPEOPEryNnspHbIX Ka-
YYYKOB, 4TO MO3BONISIET UCKMIOUNTL 0Opa3oBaHMe ONMrOMEPOB N PE3KO CHU3UTL BbIOPOCHI yr-
NEBOLOPOAOE;

- COBEPLUEHCTBOBaHME peLenTypsl NonMMepM3aumnm 1 Koarynauum B MpoM3BOACTBaXx
3MYMNbCUOHHBIX Kay4yKOB, YTO MO3BOMSAET CHWU3WUTb OCTAaTOMHOE COAEep)KaHWe MOHOMEPOB B
naTekce nocne gerasauuu;

- COBEPLUEHCTBOBaHME M 3aMeHa YCTapeBLUMX CYLUMIbHBIX arperaToB kaydyka B Npo-
W3BOACTBE 3MYIIbCUOHHbBIX Kay4yKOE;

- NPMMEHEHWE KaTarnmMTM4eCckoro U TEPMUYECKOTO JOXWUIra OPraHnky, CoaepXallenca B
BO3JyXe OT CyLUMNbHbIX arperaToB LIEXOB BbiEEHUsI KaydyKoB, B TOM YMCIE C BbIpaboTKon
COBCTBEHHOrO BOASIHOMO Nnapa;

-obbeM npepenbHO ponyctuMbix BblibpocoB (MAB) M opraHusauma caHUTapHO-
sawmTHON 3oHbI (C33) MoryT notpeboBaTte BHEAPEHWUS AOMOMHUTENBHBIX CTAAWUA OYUCTKU
BbIOPOCOB.

OxpaHa BogoemoB

B cBpocax 3arpss3HeHHbIX BOA BO3MOXHO NMPUCYTCTBUE YITIEBOAOPOAOB B BUAE SMYJIb-
CWW, CyCneH3VI MONMUMEPOB, MOBEPXHOCTHO-aKTVMBHbBIX BELLECTB WM COMNEBbLIX 3arps3HEeHUN.
Mcnonb3oBaHre npoueccoB ounsTpauum, Koarynsiuum, 3KCTpakumm n GUonornyeckon o4mncT-
kv no3eonisieT obecneumBaTb COCTaB CTOYHbIX BOJ, A0 HOPMaTUBHLIX TpeboBaHWM.

MNameHeHne akonornyeckon obcTaHoBKM M TPebOoBaHWUIA CaHUTaPHbIX PbIBOOXPaHHBIX
HOPM BblABUraeT 3ajady COBEPLUEHCTBOBAHUS OUMCTHBIX COOPYXEHWUN NPEANPUATUN CUHTE-
TWUYECKOro Kay4yyka W MonMMepoB, KOTOpble xapakTtepuaytotcst 6onbmm o6beMom BOAOMO-
TpebneHusl N, COOTBETCTBEHHO, COPOCOM CTOYHbBIX BOA.

B ocHOBY pauMoHanbHOro MCMNonb3oBaHUA BOAHBLIX PECYPCOB MOMOXEHbI Cneayrowmne
OCHOBHbIE NMPUHLMMbI:

- CoKpalLeHue BoAonoTpebneHns 3a cYeT NPUMEHEHUST annapaToB BO3AYLUHOMO oxna-
XAeHus nepepabaTtbiBaeMbix NPOAYKTOR;
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- LUMPOKOE MCMOMNb30BaHWe AN LEenel NPOMBbILLNEHHOTO BOJOCHAGKEHWNA CUCTEM
obopoTHOro BopgocHabxeHus, paboTalowmx ¢ MUHMManbHbIM cbpocom nnn Boobe 6e3
c6poCcoB NpoAyBOYHbIX BOZ, B BOLOEM;

- COKpaLLEHUE KONMYECTBA CTOYHbIX BOA B MPOMBILLIEHHbIX NpoLeccax U ynyudlleHve
UX OYUCTKW;

- UCNOJIb30BaHME OYULLIEHHbBIX CTOYHbLIX BOJ PasfinyHbIX KaTerome ANA NONONHEeHUA
CUCTEM NMPOMBbILLINEHHOrO BO,D,OCHa6)KeHI/IFI N TEXHUYECKUX HYXK[, 4YTO AaeT BO3MOXHOCTb CO-
34aHnNA 3aMKHYTbIX CUCTEM bes c6poca CTO4YHbIX BOA B BOOEMbI;

- NPYMeHeHWe HoBbIX, 6onee 3pdPeKTUBHBLIX COOPYKEHWUI BOAONOATOTOBKM N OHYUCTKN
CTOYHbIX BOA.

PaspaboTka 1 coBeplUEHCTBOBaHUE 3aMKHYTbIX CUCTEM BOAOCHAGXEHNA 3aBOAOB NO
NpoM3BOACTBY He(PTEXMMUYECKON NPOAYKUMM SIBMSOTCS [MaBHBIM - HAYYHO-TEXHUYECKUM
HanpasneHnem, obecrneunBaroLM aanbHenee passuTme ¢ Lenblo obecnedeHns Tpedosa-
HWA BOOOOXPaHHOro 3akoHoaartenbcraa.

Hay4yHo-TexHuuyeckne pa3paboTku mnocregHux net n onbiT paboTbl HA nepeaoBbiX
NpeanpuUATUSX Nokasanu BO3MOXHOCTb CO3faHus 6ecnpoayBoYHbIX cMcTeM 0B6OpOTHOrO BO-
focHabxeHus, noTtpebrneHne KOTOPbIMM BOAbl M3 UCTOYHMKA BIUIOTHYIO npubnvkaercs K
TEOPETUHECKOMY MUHUMYMY.

Jkonoruyecknini apdekT 6ecnpogyBOYHbIX CUCTEM O0BOPOTHOTO BOAOCHAGXKEHNS MO3-
BOAET yNy4LUUTb TEXHUKO-SKOHOMMYECKe noKasarenu npomM3BoacTBa.

3apava obe3BpexnBaHUs CTOUHbIX BOL PeLUaeTcs B ABYX HanpaBreHusX: ynyJlleHne
TEXHOMOTMM AENCTBYIOLLMX N BHOBb MPOEKTUPYEMbIX MPOU3BOACTB B HANpaBIieHWN COKpalle-
HMSA KONMYECTBA CTOYHbLIX BOL M UX KAYECTBEHHOro cocTaea; AobaBneHne kK KOMMekcy me-
POMPUSATUIA TaKOro XapakTepa BHYTpUTEXHOMormyeckoro BogoobopoTa, NokanbHOW OYUCTKN
CTOYHBIX BOA, M3MEHEHME PeLenTypbl PEaKLIMOHHON CMECH C LiEMbIO CHWKEHWA KOnM4yecTea
CTOKOB M UCKIIO4EHUS MPUMEHEHMS TOKCUYHBIX 1 BUOMOrMYECKN HEOKUCTISEMbIX BELLECTB.

PelueHve Bonpocos nosbIWEHUS 3OPEKTUBHOCTM MPUMEHAEMbIX CXEM U COOPYXEHWNIA
B1oNOrMYeCcKon OUMCTKM N LOOYUCTKN CTOUHbIX BOA.

ﬂ,OO‘-IVICTKa CTOYHbIX BOA4 C NPpUMEeHeHWeM pasniM4HbIX MEeTOAO0B MO3BONAST YyTUNN3N-
poBaTb CTOYHYIKO BOAY B KQ4eCTBE UCTOYHMKA BOAOCHabXEeHMs 1 co3gaTtb cxemy 6es copoca
CTOYHbIX BOA B BOAOEM.

I'IpvlmeHeHme yKa3aHHbIX BbllUe TEXHUYECKNX peLIJeHI/IIZ no3BonsAeT yBenndnTb MOLLHO-
CTh NMpomn3BOACTBa CUMHTETUYECKNX Kay4vyKOB 1 NMOSIMMEepOoB He TOSIbKO 6e3 npwuene4veHnsa no-
MONMHUTENbHBLIX NCTOYHUKOB BOAOCHABXKEHUS, HO C COoKpalleHnem 3abopa BOAbl U3 UCTOYHU-
KOB MNPV HEKOTOPOM COKpaLLEeHW cBpoca CTOYHbIX BOS Ha OYMCTKY.

K TBEpAbIM OTXOLaM MPOLIECCOB MOMyYEHUS CUHTETUYECKMX Kay4yyKoB M MONIMMEpOB
OTHOCATCA KayrymnoM, HECTaHAapTHbIE NONMMEpPBI, TBepAble onMromepsl. [py HEBO3MOXHO-
CTW yTUNU3aLmMM 3TK BeLlecTBa TpebyroT pasMeLLeHNs Ha NOMUIroHaX NMPOMBILLNEHHbIX OTXO-
00B.

1.4.2 UcTOUYHUKM OOLLEN ONacHOCTU

OCHOBHbIE OMACHOCTW MPU MPOU3BOACTBE PA3NNYHOrO BUAA nonmMepos obycnosne-
Hbl: CBOWCTBaMV MPYMEHSEMbIX BELLEeCTB, OCOBEHHOCTAMM TEXHOMOrMYECKMX MPOLIECCOB,
NpVMeHsieMbIM 0COPYAOBaHUEM W YCIOBUSIMM €r0 3KCTITyartaumm, BO3MOXHBIMU HapyLLeH-
AMU Npasun Ge3onacHoOCTU padoTarLMMK,
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CBoWCTBa NPMMEHAEMbIX BellecTB

B npouseoacTBax obpalyaloTcs B3pbIBO- M NOXKapoOMnacHble BELLEeCTBa, UX COefnHe-
HUS U CMECK, onpeaensowpme B OCHOBHOM XxapakTep onacHocTtu npoussoacTtsa. K takum
BelwecTeam oTHocATCs: roptoune rasel (IT), ckmwkeHHble yrnesogopogHsle rasbl (CYT), ner-
koBocnnameHstoLmecs xuakoctu (JIBXK), roproune xxuakoctu (1K), TBepabie ropioune 1 Tok-
CuYHble BelecTBa. 10 CTeneHn TOKCMYECKOTO BO3AENCTBAS OHWM OTHOCATCS K BellecTsam 1,
2, 3, 4-ro knaccoB ONacHOCTU.

Oco6eHHOCTU TeXHONOrMYECKUX NMPOLIECCOB

TexHonormyeckne NpoLECcChl NMPOTEKaloT NpU NOBLILLEHHBLIX TEMNepaTypax u aasne-
HUAX, YTO yBENMYMBaET BEPOSITHOCTb pasrepmeTmaanum Tpybonposoaos n obopyaoBaHus ¢
NnocneayroLLyM BO3ropaHUeM Unu B3PbIBOM.

MpumeHsemoe o6opyaoBaHUE U YCITIOBUA €ro 3KCnnyarauuu

OcCHOBHbIMU (DaKTOpaMM OMNAacHOCTM, BO3HWKAOLWMMK NpW akcnnyaTaumum obopynoea-
HUS, ABNAKOTCS:

- HanMuue n aKcnyartaums TpyoonpoBOAOB nMapa v ropsiven Bogbl;

- akennyataumsa o6opyaoBaHUs C NOBbILLEHHON (Bbiwe 45 °C) Temnepatypoy noBepx-
HOCTW;

- akcnnyaraums o6opyaoBaHMA ¢ NOXapoOonacHsIMM Matepuanamy npu noBbILLEHHON
Temneparype;

- 9KCMMyaTaumsa MaluH U MEXaHU3MOB C ABWXKYLLMMUCS, PEXYLLUMA U BpaLLaloLWLMMn-
cA peransmu;

- 3KCMnyaraums HacocHOro o6opyAoBaHUS C BbICOKUM AaBfEHNEeM HarHeTaHus;

- 3KCnnyaTaums anekTpoobopyaosaHus;

- 3KCMMyaTaums rpy3onofbeMHbIX YCTPONCTB M aBTOTPaHCIOPTa;

- NoBbILLEHHasA BUOpaLua annaparos;

- BO3MOXHasi 3ara3oBaHHOCTb paboyen 30HbI,

- HanMuue LWyma oT BpaLlatoLLMXCs U FPY30MNOABbEMHBIX MEXAHW3MOB;

- pacrionoxeHue obopyaoBaHUs Ha BbiCOTE (HApYKHbIE YCTaHOBKWN);

- razoonacHble paboTbl BHYTPUY annapaToB NpyY UX OYUCTKE U PEMOHTE;

- OorHeBble paboTbl.

Mpun akcnnyaTaumm obopyaoBaHUS MOTYT BO3HMKATb OMacHOCTW, CBA3aHHbIE CO Cre-
ayroLwmmMm dakTopamu:

- KOPPO3WA M YCTanocTb METAIIIOB;

- MEexaHM4ecKkoe NoBpexaeHne 060pyaoBaHus,

- HEKa4YeCTBEHHOE NPOBEAEHNE PEMOHTA;

- HapyLUeHWe YCIOBUIA SKCrryaTauumu;

- Bpak, AOoMyLLEHHBIA Ha 3Tane U3roToBreHns obopyaoBaHus.

Bo3moxHbIe HapyweHUsa npaBun 6e3onacHOCTH paGoTarowmmmn

MpyyrHamMm, KOTOpbIE MOTYT NMPUBECTU K aBapuiiHLIM CUTyauusam B npoLecce paboTsl,
YalLle BCEro ABMSATCS:

- OLUMOKM NPOM3BOLCTBEHHOIO NEpcoHana;

- HapyLLeHWe PernaMmeHTHbIX NapamMeTpoB TEXHOMOMMHYECKOro NpoLecca;

- 0TKasbl 060pyLOBaHUS,

- OTKIOMEHME BNEKTPOSHEPTUY;

- NpeKpaLleHne noaadn xnajareHTos,;

- NpeKpaLleHne Noaaydm rpetoLLEero napa;
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- NpeKpaLleHne nojayn oxnaxaaroLen Boabl;

- npekpawyeHne noaayn sosayxa KuA;

- paspsabl CTATUHECKOr0 SNEKTPUHECTBA NPU HAPYLLEHUN 3a3eMNeHNs;

- OTKasbl B cucTtemax OGIOKMPOBOK U CUrHanM3auuv, Bbi3BaHHbIE HEWCNPABHOCTHIO
NpUBOPOB U NMUHUIA UX NOJKITOYEHUS,

- OTKa3bl CPELCTB KOHTPOS, YNpaBneHusi napaMmeTpaMm TEXHONOMMYECKOro NpoLecca,
oTka3sbl cuctem MA3 1 NpoTMBOaBapUHbIX YCTPOUCTB;

- HapyLUeHWe npaBun NPoMbILLINEHHOM 6e3onacHOCTU paboTarowmmu.

31K onacHOCTM MOryT ObiTb MUHUMU3MPOBaHbI BNMOTb A0 UCKIHOYEHUS MPpU YCRoBun
YETKOro BbINONHEHNSI pabounx MHCTPYKLUMIA, MHCTPYKLUMIA NO TexHMKe 6e30nacHOCTU 1 oxpaHe
TPyZa, Npy CUCTEMAaTUYECKOM KOHTPOIE Xo4a Npom3BOACTBEHHOrO npolecca U paboTbl BEH-
TUMALMOHHBIX CUCTEM.

1.4.3 dxoHOoMMueckasi 3¢hheKTUBHOCTb

Haunbonee BaXHbIMU HanpaeneHNsIMY NOBbILLEHWST SKOHOMNYECKON 3P EKTUBHOCTY B
Npov3BOACTBE NONIMMEPOB SBNSAIOTCS:

- HEOBXOAUMOCTE B TEXHUYECKOM MEPEBOOPYKEHMN U PEKOHCTPYKLMU MOPanbHO U
PU3NYECKN YCTapEBLLMX NPOU3BOACTB U NPeanpUsTAN,

- BHeppeHue bonee aheKTUBHBLIX TEXHONOMIA NMOMy4YEHUS NONMMEPOB N CTAAWUN TeX-
HOMOMMYECKUX MPOLIECCOB (MONMMMEPU3aLMK, BbIAENEHUS U OYUCTKM MPOAYKTOB peakuum,
CYLLIKW, YNaKoBK1 1 Ap.);

- CO3JaHne HOBbIX KaTanusaTopos, 0b6nagarowmx BbICOKON akTUBHOCTBLIO U o6ecneyun-
BaOLLIMX BbICOKYH) CEEKTUBHOCTL 06Pa3oBaHns LIeneBoro Npoykra B TeYEHUE ANUTENLHOrO
nepvoga paboTbl (A0 HECKOMBbKMX NET);

- ONTUMarnbHbIA BbIGOP NPUEMMEMOrO MO CTOUMOCTU, AOCTYNHOCTM U Ka4ECTBY CbIpbS;

- MUHMMM3ALMSA MatepuarnbeHbIX U SHEPreTUYECKUX 3aTpart nyTeMm onTMMusaumn napa-
MeTpoB paboTel fencTeyrowero 060pya0BaHNSA U BHEAPEHUS OPraHU3aLMOHHO-TEXHUYECKUX
MEPONPUATUIA MO SKOHOMUM MaTepUarbHbIX U SBHEPrOPECYPCOB;

- pacluMpeHne accopTMMeHTa C Co3faHNeM HOBbIX BUAOB MONMMMEpPOB, MeHee 3atpar-
HbIX (MMEIOLLMX MEHbLUME PacxofHble HOPMbI MartepuarbHbIX U SHEpropecypcos), Ho Gonee
ahPEKTUBHBIX, YEM CYLLECTBYIOLLME;

- 3KoHOMM4eckast 3pdPEKTUBHOCTL KOMBUHUPOBAHUS,, KOTOPas YYUTbIBAET HE TOIbKO
CHWKEHWE 3aTpaT, HO W MOBbLILLEHNE CIIOXHOCTM yrnpaBneHna NPeanpusaTUeM 1 ero opraHm-
3aUMOHHONM CTPYKTYpbl. KomBuHMpoBaHne achdekTuBHO, ecrnv 06beanHAT NPOLEeCcChl, Tex-
HOMOMNYECKN POACTBEHHBIE M OCHOBaHHbBIE Ha KOMMMEKCHOM UCMOb30BaHUM Chipbsi (Hanpu-
Mep, NPOW3BOACTBA MPOAYKTOB M3 3TWMeHa, nponuneHa, OyTuneHoB, NPOW3BOACTBaA CMON,
Kaydyka v ap.);

- aBTOMAaTM3aLmsa NPON3BOACTB;

- Bonee BbLICOKUIA YpPOBEHb CreuuManusauni NpoBeAEHUS PEMOHTHBIX U MOArOTOBM-
TenbHbIX paborT;

- NMOBbILLIEHNE NPOM3BOAUTENBHOCTM TPy a 3a CYET COBEPLUEHCTBOBAHUS YPOBHS KOH-
TPOMSA W yNpaBneHusi Npou3BOACTBOM, Bonee YeTkoln opraHmsauum paboumx MecT U coBme-
LLEHUS OOMKHOCTHBIX 00S3aHHOCTEM OMepaTopoOB, BHEAPEHWUS MHBECTULIMOHHBIX MPOEKTOB,
yBENUYEHUS] MEXPEMOHTHOro npobera oGopynoBaHus 3a cyeT Gonee pauuoHansHoro npo-
BEAEHWNA NOATOTOBKM K PEMOHTHBIM paboTam 1 camoro peMoHTa v ap.
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Pasaen 2. [Ipon3BOACTBO CUHTETUYECKUX KayuyKOB
2.1 KayuyKku pacTBOPHOM NofiMmepusauum

B npon3BOACTBE CUHTETUYECKMX KaydyKOB MONMMepu3auma B pacTBope BCeraa npo-
BOAWTCS Kak MOHHas: Yallle BCero — Kak aHMOHHO-KOOPAUHALIMOHHAS, PEXKEe — Kak aHMOHHas
Unn katuoHHas. MprmMeHeHne 06e3BOXEHHbIX OPraHNYECKUX PacTBOPUTENEN NO3BONSET UC-
nonb30BaTh B MpoLEecce pacTBOPHON NONMMEepU3aLmmn pasnuyHble aeKTUBHbIE KaTanuTu-
YecKMe CUCTEMbI, C MOMOLLBIO KOTOPbIX MOXHO OCYLLECTBMATb HarnpaBeHHbI CUHTE3 ana-
CTOMEpOB C 3aaHHOWN CTPYKTYPOM.

KatannaaTopamuy aHWOHHO-KOOPAMHALIMOHHOW MoNMMepm3anmy, Nno3BOnsALWen nony-
YaTb CTepeoperynsipHbie NONMMEpPbI, 4acTo ABMSOTCA KOMMNEKChl NEPexXOfHbIX METanmnoB n
antoMUHUAOPraHNYECKUX COSAMHEHUA. [nsi nMonyYeHUst pasnunyHbIX CTEPEOpPerynspHbIX no-
JIMMEPOB Yalle ApYrnx NPUMEHSIOT crnegdyrolme nepexoaHsle Mmetannbl: IV nepuoga cucte-
Mbl anemeHToB — TuTaH (Ti), BaHaamn (V), xpom (Cr), koBanbT (Co), Hukenb (Ni); V nepuo-
na — monmbgeH (Mo), poann (Rh); VI nepnoga — npaseoaum (Pr), Heogum (Nd), Bonedpam
(W).

Hanbonee pacnpocTpaHeHHbIM Mpu MOMyYeHUU MONMUMU3ONpPEHa SABNSIETCS KaTanusa-
TOp Ha ocHoBe TuTaHa. [ns ByTaameHoBOro kaydyka B nocnegHee Bpemsi Bce Yalle npume-
HSIIOT KaTanmsaTop Ha OCHOBE Heopvma. Tak kak B npupoae HeoavMy BCerja coryTcTByeT
HEKOTOPOE KOMMYECTBO Mpaseoanma, WX 4acto MCMONb3ylT COBMECTHO M Takyl0 CMEeChb
HasblBatloT «An-ouM». CTepeocneLmdUYHOCTb TaKUX KaTanm3aTopoB OYeHb BbICOKA U Maro
3aBUCUT OT TUMa NaHTaHouga.

WoHbl HeoaMma B COCTaBe MepexofHOro KOMMIeKca He MEHSIIOT BaneHTHOCTU, U KaX-
AbIA U3 HUX SBMAETCS aKTUBHBLIM, B TO BPEMS KaK B KaTtannsaTope Ha OCHOBE TUTaHa akTuBe-
Hbl TOMNLKO okorno 1 % MOHOB NepexogHoro Metanna. Moatomy HeobxoamMMas KOHLEHTpaUms
HEeOAMMOBOrO KaTanmMTUYeCKoro KOMMeKca CyLeCTBEHHO HKE, YEM TUTAHOBOIO.

CyLLeCTBEHHYIO pOnb UrpaeT npupoaa npuMeHsiemoro pacTteoputens. Mpu nonume-
pusaumMm AMEHOBbLIX MOHOMEPOB anudaTndeckme pacreoputenn obecnevmsarot 6onee Bbl-
cokoe copepxaHune yuc-1,4-3BeHbeB B kaydyke U Gornblume CKOpPOCTU monmMMmepusaumn. Ak-
TMBHOCTb  NaHTaHOMAHOrO  KaTanuM3atopa TMOHWXKaeTcs B psgy  pacTBOpUTENEN:
H-reKcaH > H-MEeHTaH > XNOPUPOBaHHLIN apOMaTUYECKWUIA YrNEBOAOPOS > TONYOs.

Monumepusauma B pacTBoOpe MOXET OCYLLECTBMAATLCA Kak MO NEPUOANYECKON, Tak U
Mo HemnpepLIBHOW cxeme. B kpynHOTOHHaXHBLIX MPOM3BOACTBAX PACTBOPHYH MNONIMMEPU3aLIMIO
OCYLLIECTBNAT HenpepbiBHLEIM METOAOM B BaTapee (kackane) nocnefoBaTenbHO CoefuHeEH-
HbIX MONMMEPN3aTopPoB, oxNaxaaemblx Yepes pydaliky. [Ans 6onee ahdekTMBHOrO 0TBOAA
TennoTbl peakuuy nonMMepu3aTopbl CHabXeHbl CKpebKoBbIMU Meluarnkamu, cnocobcTayto-
LLIMMW OYNCTKE MOBEPXHOCTM TennoobMeHa OT HanunatoLLero nonuMepa.

B nepBbIi annapaT kackaga nofarT pacTBop MOHOMepa B pacTBopuTene (LUMXTY),
pacTBop UK AUCMEPCUIO NMPUrOTOBMNEHHOIO KatanuaaTtopa (Uny ero KOMNOHEHTOB, ECnN Ka-
TanMUTUYECKUIA KOMMNIekc oBpasyeTca HEMOCPenCTBEHHO B nonvmepusarope). Mpu pabote
Garapen 13 4-6 NONMMeEpN3aToOpPoOB B U3OTEPMUYECKOM PEXUME MEPBbLIA PEeaKkTop, rae KoH-
Bepcna MmoxeT aocturatb 30 % — 50 %, okasbiBaeTcA Hambonee HanpsHKEHHLIM B OTHOLLIE-
HUM TENnocbema, U, HECMOTPS Ha aBTOMaTUYECKOE PErynMpoBaHue TeMnepaTtypbl, BO3MOX-
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Hbl MECTHbIE MeperpeBbl, BriekyLlme 3a coboM CHMKEHWE MONEKYNSAPHOM Macchbl Kaydyka v
€ro OTNOXEHWEe Ha CTeHKax peakTopa.

MpyHUMNMansHO APYroi NOAXoA K MOBLILEHUIO KavecTBa Nnonumepa n MHTeHcuduka-
UMM npouecca peanuayeTcs Npyu NpoeBeaeHun npolecca B agnabatndeckom pexume. Mpu
3TOM TenrnoTa peakLun OTBOAUTCHA 3a CYET NpeABapUTENbHOrO CUINBbHOMO OXNAKAEHWUA No-
CTynaroLLMX B NEPBbIA PEaKTOp PacTBOPOB LUMXTbI U KaTanusatopa. Takoh npuem nossonseT
noYT! B ABa pasa CoKpaTUTb HEOOXOAUMOE KONMMYECTBO NONMMEPU3ATOPOB U MOBLICUTL Ka-
YeCTBO Kayuyka.

MpoLecchl Ae3akTuBaLun Katanusatopa NnofpasaensoTcs Ha TpW rpynnbl:

- NPOLECCHI, B KOTOPbIX MPOUCXOAWT PaspyLUeHWE OCTaTKOB KaTanuTUYeCKOro KOM-
nnekca, Ho NepPexofHbI MeTarnn He NEPEBOAUTCS B HEAKTUBHYHO (DOPMY U NO3TOMY Heobxo-
AMMO yaarieHve ero n3 nonMMepusara nyTeM OTMbIBKY;

- NPOLECCHI, B KOTOPbIX A€3aKTUBaLWs karanv3atopa NPOUCXOAUT 3a CYeT nepesoja
nepexofHOro MeTanna B HeakTUBHyL0 (hopMy, Npu 3TOM OTNagaeT HeobXoAUMOCTb OTMbIBKN
nonuMepu3ara;

- NPOLECChI, B KOTOPbIX MpY AE3aKTUBALMM NPOUCXOAUT paspyLLEHME KaTanuTUYeCKoro
KOMMeKca M CBA3bIBaHME MOHOB METaNNOB B TPYAHO AUCCOLMMPYIOLLME KOMIIIEKChI.

MpoLecchl nepeon rpynnbl OCHOBaHbI HA XMMUYECKOM B3aUMOAEWCTBUM CMIUPTOB UM
KETOHOB C pacTyLLMMU NOSIMMEPHBLIMU LIENSIMA U KATarnMTUYECKUM KOMIIIEKCOM.

Mpy obpaboTke monuMepuaaTa CNMPTOM OBpbIB peakunin pocta Lienei NpovCXoauT
nytem paspylueHus cesasein C-Mt (Hanpyumep, Npy NnonMMepusaLum n3onpeHa).

Mpn BbIBOpe cnvpTa AnA 3TOM peakuuy NPearnoyYTeHMEe OTAAT HU3WKUM CrvpTam —
MEeTaHONy W 3TaHOMy, MOCKOMbKY MpU WCMOMb30BaHUM BbICLUMX TOMOJIOTOB KOMIMIEKChI
TiCls-6ROH 06bivHO BbiBatoT HepacTBOpUMBIMW. [INA NOMHOW Ae3akTuBauWu katanusaTtopa
HeobXxo4MM AOCTaToOuHO 60MbLUOK M3BLITOK CNUPTA; Tak, MUHUMAanbHas 30MIbHOCTb Kaydyka
(Ha ypoeHe 0,20 macc. %) focTuraeTcs npyu MOMbHOM COOTHOLWEHMM CMUPT . KaTanusaTtop
Gonee 50:1.

M3bbiToK cnnpTa He TOonbko CrocobCTBYET pasnoXeHUo kaTanuaaTopa, HO U NoBbILLAa-
€T PacTBOPMMOCTb 0OpasyoLLMXCS NPOAYKTOB BCMeACTBUE UX CONnbBaTaumm CINPTOM.

Yalle Bcero ans gesaktuBauMm NPUMEHSIIOT METaHON, NErko pereHepupyembin u3
NMPOMBIBHLIX BOg. CnMpT CMELLMBAIOT C MONUMEPU3ATOM B MHTEHCUBHOM CMECUTENE, MPUYEM
AN obecrneyeHns LOCTaTOYHOW MOMHOTLI A€3aKTBaLmMM Heo6xoAMMO onpefeneHHoe Bpems
BbIAEPXKKM NPU NepeMeLLlnBaHnm, 0bbIMHO ANA 3TOro AocTatovHo 20—-30 MUH.

UmetoTcs pekomeHZaumm Mo UCMOSIb30BaHUIO ANA Ae3aKTUBaLMM KaTanuTUyYeckoro
komnnekca 6easogHoro CO2, nogaBaemMoro B TpybonpoBog ¢ NOMUMEPU3ATOM MOCHE peak-
Topa.

Monvmepusatr nocne fesakTUBaUMWM KatanusaTtopa HanpabnsloT Ha OTMbIBKY; Mpu
3TOM HeLenecoobpasHo NPUMEHSATb 3HAUMTENbHBIE KONMMYECTBA BOAbI, TaK Kak C YBENUYEHU-
em ee obbeMa 3(HEKTMBHOCTL OTMBIBKA MOBLILLAETCS HE3HauMTENbHO. YTOObI CHU3WUTL
30/1bHOCTb Kaydyka, OTMbIBKY WHOTAa MPOBOAST B cneumanbHbIX CEKLMOHUPOBAHHBIX KONOH-
Hax C YepenyrLLMMNCH CMECUTENBbHLIMA M OTCTOMHBLIMM CEKLUSIMW, TAE OAHOBPEMEHHO MO
BbICOTE KOMOHHbLI OCYLLECTBISIETCA CMELUEHWE MONMMepu3ata C BOAOW M pPAacCrioeHue
3MynbCuK.

[na oTMbIBKM NMPUMEHSIIOT YMSIFMEHHYIO BOAY, OCBODOXKAEHHYIO OT KMCMopoaa, U BO3-
BPaTHYIO BOAY Mnocre aerasauvun nonumMepa. NogaBaemyio Ha OTMbIBKY BOAY NMOAKWCHSIIOT A0
pH = 3,0, 4yTobbI NpefoTBPaTUTE 0Opa3oBaHNE B LLENOYHOW CPeae HEepacTBOPUMBIX OCHOB-
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HbIX COMEN TUTaHa W antoMUHUS (MW AaXKe rMApPOKCUAa anioMUHKA) 1, CriefoBarTensHo, no-
BbllLEHME 30/bHOCTU Kaydyka. B npucyTcTBMM Kncrbix Ao6aBok (Yalle XropoBOAOPOAHOM
KUCnoTbl) 06pasyoTcs pacTBOPUMbIE COMNM METASNOB, Nerdye ygansembie npyv oTMbIBKE MO-
nMmepa.

Bo BTOpOW® rpynne npoLeccoB fe3akTUBaumMs KaTanusaropa cocTtouT B obpasoBaHum
KOMMMEKCOB MEepexofHoro MeTanna C  pasnuyHbIMU - XENaTUPYOLWMMW  areHTaMu.
B komnnekcoobpasoBaHnM C COEAMHEHUAMM TPEXBAarEHTHOrO TUTaHa MOryT y4acTeoBaTb
dochuTbl, amuHbl, ammunak, docdopHasa KucroTa, AMHaTpueBasi Conb STUNEHANaMUHTET-
payKCyCHOW KMUCNOTbl (TPUMOH B), onvMromepbl U NONUMEPLI, COAepXalime xenatupyowme
pparmeHTsl. MprmeHeHne hochOpPHOM KMCMOTLI, €€ COMNEN, a Takke APYrx BOAOPacTBOPU-
MbIX MPOAYKTOB, CUIMKATOB, COMIEA MHOFOOCHOBHbIX KUCIOT BbI3bIBAET KOPPO3no oBopyao-
BaHus. MMoatomy 6onee adPEKTUBHO NPUMEHEHNE OpraHuYeckux gocuTos, ONUro- N NO-
nmgocdharos 1 NoNMGOCchUTOB, BBOAUMbIX B BUAE YINEBOAOPOAHBIX PACTBOPOB.

Takon cnocob aesakTBaumn katanm3aropa NPUMBOAWT K CHIDKEHUIO KOIMYECTBa CTOY-
HbIX BOA W YNy4lLIAeT TEXHUKO-3KOHOMUYECKUE MOKa3aTenu NpousBoACTBa.

B npouecce TpeTtben rpynnbl Ans 6onee NonHOro CBA3bIBaHWS aTOMOB NEPEXOAHOro
MeTarnna npuUMeHsItoT KoMnekcoobpasoBaTeny nocre AesakTvBauym U OTMbIBKM NONUMEpPK-
3aTa. JTO MOBbLILIAET CTOMKOCTb Kayyyka K TEPMOOKUCIMTENBHOW AECTPYKUMW, OfHaKO He-
CKOMBKO YBENUYMBAET ero cebecToMMOoCTb.

MpoLecc gerasaymm kayyyka MOXHO NPOBOAWTE B OCHOBHOM ABYMS criocobamu:

- 6e3BoHas ferasauus, Koraa HarpeB nonMmepusara ocyLLEeCTBAT Yepes NoBepx-
HOCTK TennoobmeHa 6e3 HENOCPEACTBEHHOIO KOHTaKTa nonMMepusara Cc ropsyvMM TennoHo-
cuTenew;

- BOAHas ferasauusi, Korga Harpes pacTeopa kaydyka NpoBOAST NyTEM CMELLEHUS No-
nMMepusaTa ¢ ropsiuen Bogon 1 napom.

BopHana perasaums kaydyyka obecneumsBaeT AOBOMbHO NOSNHOE 0cBOBOXAEHWNE OT pac-
TBOpMTENNA. B npouecce aerasaunm kaydyk BbiLENSETCA B BUAE KPOLUKW, KOTOpasi B BOAHOM
CyCneH3un XopoLLo TpaHcnopTupyeTcs no Tpybonposogam. Kpome Toro, Boaa siensieTcst Ae-
weBbIM 1 6e3BpeaHLIM TEMNMOHOCUTENEM, a OTAENEHWE OT BOAbl pacTBOPUTENSI U MOHOMeEpa
NPOUNCXOANT OYEHb NErko, Tak Kak OpraHn4eckne MOHOMEPSLI U pacTBOPUTENM B BOAE NPaKTu-
YEeCKN HEPaCTBOPUMBI.

Mocne OTroHKM pacTBOpUTENs U MOHOMEpa U3 Kanesb nornvMmepusata obpasytoTcs
NOpUCTbIE YacTULbl kKaydyka — KpOLLKa, KoTopasi OTAENSeTCA OT BoAbl M NogaeTcs Ha Aarnb-
Henwyto nepepaboTtky. Tenno nogesoauTcs K Boge napoM, 6apboTMpyowmm Yepes BOAHYHO
AWCNEPCUIO KPOLLIKU Kay4yka. KonmuecTBo pacTBoputensi B nonumepusare oObIMHO HAMHOMO
npeBbILLaeT KONMMYECTBO OcCTaBluerocs MoHomepa. Kpome Toro, B GonbLUMHCTBE Cryyaes
Temnepatypa KUMEeHWs pacTBOPUTENs BbllLe TemrepaTypbl kuneHuss MoHomepa. [oatomy
npoLece ferasauum NMIMMUTMPYETCS OTTOHKOW PacTBOPUTETS.

Jerasaumio MOXHO NPOBOAUTL B OAHOM UMW HECKONBKUX NOCnefoBaTensHo padoTa-
OLLMX annaparax, mosToMy pasnuyaroT OfHO- M MHOTOCTYNeHYaTyo gerasaumto. Mpu oTroHke
pacTBOPUTENS 1 MOHOMEpPA, MMEIOLLMX HU3KME TEMMEpaTypbl KUMEHNSI U, COOTBETCTBEHHO,
BbICOKME YNpYrocTy NapoB Mpu TemnepaType Aerasaumu, a Taioke Npy XopoLeM Aucnepru-
poBaHUM MonMMepusaTa yaaeTcsl OCyLeCTBUTL Jerasaumio 4o Heo6XxoanMOoro ocCTaTouHoro
copiepXXaHusa pacTBOPUTENS YXKe B OfHOCTyMNeH4YaToM annapare.
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PacTtBoputenu, nMetome BLICOKYHO TeMMepaTypy KUMEHWUS, OTFOHAOTCA ¢ Gornbluvm
TPYAOM, BCIEACTBME YEro B 3TOM Cryyae Yallle BCEro UCMOSb3yHT MHOMOCTyNeHYaTble cxe-
Mbl Jerasauuu.

BelgeneHue kayyykoB U3 pacTBOPOB C MOMOLLGIO FOPsiYEn BOAbLI U Napa SBNSeTCs Oc-
HOBHbIM MPOMBILLNEHHBIM CNOCOBOM Aerasaumm, Tak kak UMeeT psj AOCTOUHCTB, CBA3AHHbIX
C BO3MOXHOCTBIO OCYLLECTBNEHNS HEMPEPBLIBHOIO npouecca, 3dpdekTnBHLIM yaaneHnem
pacTBOPUTENS N OCTaTOMHOrO MOHOMEPA, A TaKKe XOPOLUEN TpaHCNopTabensLHOCTLIO Mony-
Yaemol BOLHOW Aucnepcun kaydyka (nynenbl). BogHas perasaums daktudeckn coudetaeT
HECKOMBKO OAHOBPEMEHHO MPOTEKAaLLMX MPOLECCOB — OTFOHKY MOHOMEpPOB U pacTBOpUTE-
N9, BblAeneHne Kayvyka u Npombleky 0Opa3oBaBLLENACS KPOLLKU Kaydyka.

Mpv BOJHONM Aerasaumm pacTBOPUTENb U OCTATOYHBLIN MOHOMED YAANSAIOTCH U3 CUCTe-
Mbl B BUJE a3e0TPOMHON CMECU NapoB YrNeBoAOpPOAOoB 1 BoAbl. Mpoueccel BogHOW Aerasa-
UMM NPOBOAST MO HENPEepbIBHOM cxeme B OfAHy, fBe 1 Bonee cTyneHu (B 3aBUCUMOCTU OT
NpUpPoLbl OTFOHAEMOro pacTBOpPUTENS), IMaBHbLIM 06pa3oM B YCNOBUSX NPOTUBOTOKA, NO3BO-
NALWEro CHM3uTL pacxog napa. lNpu Hanbonee pacnpoCTpaHEHHON [BYXCTYNeHYaTon aera-
3auUum NoNMMepU3aT, ropayas Boga v aHTuarnomeparop noaarTcsi B Aerasatop nepeon CTy-
MeHW AN OTFOHKN OCHOBHOW YacTW NeTy4MX YrieBOAOPOAOB, a 3aTeM Mynbna nepeaaeTcs B
flerasatop BTOPOW CTYMEHW, rAe COAepKaHNE pacTBOPUTENS B KayvyKe CHUXaeTca A0 ycTa-
HOBMEHHOIrO0 HOPMOW 3HAYEHWS, U BbIBOAUTCA HA nocnegyrowme onepauyn. MNaposon noTok
LBWKETCA B MPOTUBOMOMNGCKHOM HarpasieHUW: OCTPbI Nap NocTynaeT B HWXKHIOK YacTb Ae-
rasatopa BTOPOW CTYMEeHW, NPOXOAUT Yepes3 NepemMeLLIMBaeMbIA CIIOM Nysbhbl U CMECH NapoB
BOAb! W PaCTBOPUTENS W3 BEPXHENW YacTy annapara nepexoanT B KyOOoByto YacTb ferasaropa
nepBov CTyneHn. 3TW napbl SBMAAIOTCS OCHOBHBLIM TEMMOHOCUTENEM ANS annapara nepeown
CTyneHu, a HepocTarowee no HGanaHcy KONMYecTBO TENNOTbl NOABOAMTCS B BUAE OCTPOro
napa B kpoLukooBpasosaTenu.

Mpoxoas Yyepes BOHYIO LUCTIEPCUIO, COAEPXKALLYIO 3HAYUTENBHOE KOMMYECTBO pac-
TBOPUTENSA U MOHOMEPA, Napbl HACLILLAKTCS YrNEBOAOPOAAMN U U3 BEPXHEW YacTu aerasa-
TOpa OTBOASITCS Ha KOHAEHCALMIO U pa3feneHue.

AHanormnyHo moryt paboTaTte cucTemsl 1 ¢ 6onbluMM Ynucnom gerasatopos. C pocTom
yucna CTyrneHen Aerasauvn YMEHbLIAeTCA Pacxoh napa, Heobxoammoro Ans AOCTMKEHWUSI
OOMHaKOBOro OCTATOYHOIO COAEpXKaHWs pacTBOpUTENS B kaydyke. [Ina yBenuueHns BpeMeHmn
npebbiBaHNs 4acTuL, Kaydyka B Jerasatope BTOPOM CTyreHu u Gonee nonHoro yaaneHus
pacTBopuTens LenecoobpasHo nocre nepeoin CTyNeHn ferasaumm KOHLEHTPUPOBaTE Nynbny
B 2—3 pasa (Hanpumep, PUnbTPoOBaHNEM).

Mocne BoaHOW Aerasauvun gucriepcust Kaydyka B BoAe (mynbna) coaepXuT oBbiuHO
5 macc. % — 8 macc. % nonumepa, NoSTOMY BbIAENEHME TOBapHOro Kayvyka ¢ MUHUMarb-
HOWN BN&XKHOCTbIO OOLIMHO COCTOUT N3 TPEX NOCNe0BaTENbHbIX CTaNI:

- KOHUEHTpUpoBaHue nynbnbl (OTLENEHME KPOLKN OT BOAbl) A0 BnaxHocTn 30 % —
60 % Ha BMbpocuTax unm B annapaTax Turna OTCTOMHUKOB (KOHLEHTpaTopax);

- MexaHunyeckoe 006e3BOXMBaHWE BblAENEHHOW KPOLLKMA B YEepBAYHOM annapare (3Kc-
nennepe) 4o coagepxaHns sogbl 7 % — 15 %,;

- CyLLKa Kay4yKa [0 YyCTaHOBIIEHHOW HOPMbI BN&XHOCTU.

BopHasa gucnepcna nonuMepa obpasyeTcs U MPW BbIAENEHUN Kay4YyKOB SMYIbCUOH-
HOW NonMMepmsaLm, NO3TOMY PacCMOTPEHHbIE HUXKE MPOLIECCHI MMEKOT MHOro obLyero ans
o6onx cnocoboB CMHTE3A KaydyKOB.
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KoHueHTpupoBaHue nyrbnbl MOXET ObiTb OCHOBAHO Ha Pa3HOCTM NIIOTHOCTEN Kaydyka
W BOApbI (OTCTanBaHve, LeHTpdYrmpoBaH1e) nnm MOXeT OCYLLECTBNATLCA MeToAaaMn hunb-
TpoBaHusa (BuBpocuTa, Bakyym-unbTpbl). MNynbna BeIXOAUT N3 gerasaropa noj HEKOTOPbIM
n3bbITOYHBIM gaBneHveM npu Temnepatype 120 °C — 130 °C n HanpaenseTcsa B cenaparop,
roe ppoccenvpyetcs Ao atmocdepHoro aaeneHns. O6pasosaBLUMACA NPWM 3TOM nap ¢ no-
MOLLbIO PKEKTOPA BO3BpaLLaloT B Aera3arop.

Otbumpaemasn 13 KOHLEHTPATOPOB KPOLLKA COAEPXUT AOBOMBHO MHOTO BOAbI, U Nepes
CYLUKOWM LienecoobpasHo CHU3UTb BIaXHOCTb MynbMbl NyTEM MEexXaHU4eckoro omkuma. Ans
STOW Lienu Yyalle BCero UCMonb3yHoT SKCMNeNnnepbl, B 3arpy304Hy0 BOPOHKY KOTOPbIX MoAaroT
KPOLLIKY Kayuyka, rie OHa 3axBaTblBaeTCs BPaLLaIoLLMMCH YepBSAKOM W, NpoABUrasch Mo Ka-
Hanam Hapesku YepBsika B CTOPOHy rONOBKY, UHTEHCUBHO nepemMelumnBaeTcs. B kopnyce akc-
nernnepa 3a cyeT NEPEMEHHOrO Luara YepBsSYHOrO Bara NpouCXOAWT NMOCTENEHHOe cxXaTue U
OTKUM BRnary u3 maccbl kaydyka. GPunbTp-koprnyc aKkcnennepa BbINOMHEH C NPOAOSbHLIMM
LLensiMKn, NPOXOAsi Yepe3 KOTopble Boja CTeKaeT B NOAAOH 3Kcnennepa u ganee camoTeKOM
B COOPHUK-TNAPO3aTBOP.

B kopnyce akcnennepa yCTaHOBMEHbI pa3pbiBHbIE NNACTUHBI, obecrneunBaoLe nyy-
Lee nepemellMBaHne 1 ycpeaHeHne Macchbl kaydyka. YepBsiuHbIM Barom macca kaydyka
NpoABUraeTCs K BbIPY>KHOMY YCTPOWCTBY, B KOTOPOM MMEETCSl MaccvBHas nutasi nnuira ¢
KPYribiMKM OTBEPCTUSAMW ANS BbIxoAa kaydyka. [lepen nnuton BO BHYTPEHHEN MOSIOCTU KOp-
nyca UMEIOTCA MexaHW4YecKkMe yCTPOMCTBA, NO3BONSIOLME perynMpoBaTthk NPOXOAHOEe ceve-
HVe Ha BbIXOAE W, COOTBETCTBEHHO, laBneHne B Kopryce akcrnennepa. MamenbyeHune kay4y-
Ka, BbIXOASILLEro M3 3Kcnennepa, NPOMCXOAMT 3a CYET €ro HapesaHusl YeTbipexnonacTHbIM
HOXOM, YCTaHOBINEHHLIM Ha Bany W BpaLLaloLMMCS Ha paccToAHUM 3 MM OT BHELLHEW nnoc-
KOCTW MMUTbI.

CTeneHb OTXMMa BOAbl U3 KaydvyKa B 3KCMEnnepe perynupyeTca 3aABUKKaMU B Bbl-
rpy>xHoM yctpoinctee. OCTaTtouHoe BrnarocofepKaHve B M3Menb4YeHHOM Kaydyke rnocne 3kc-
nennepa cocraenseT 7 macc. % — 15 macc. %

OkoHYaTernbHOEe BbICYLLMBAHWUE KaydyKa MOXET OCYLLECTBMNATLCH PasnnyHbIMLA CNoco-
BGamu. Ha psine nponsBoACTB pacTBOPHbBIX Kay4YyKOB MCMONb3YOT MHOMOXOA0BbIE KOHBENEp-
Hble CYLUWUIIKW, B KOTOPbIX PeanunayeTcs KOHBEKTMBHAA CyLUKa MONMMEpPa ropsymM BO3ZYXOM
WUNM neperpeTeiM napoM. Takoh MEeTOh CyLUKW, HECMOTPS Ha MPOCTOTY annapaTypHOro
oopMIEHUS], CONPSPKEH C PAAOM TPYAHOCTEN, B YACTHOCTU, CBA3aHHbBIX C HAanMnaH1WeMm kay-
yyKka Ha TpaHCMOopTEepHyto neHTy. [03TOMy cuMTaeTCs NEpCrneKkTMBHOW CyllKa Kaydyka B
NCEeBAOOXWKEHHOM Croe, MO3BOMNSHOWAS OCYLUECTBUTb WMHTEHCUBHBIA TENoobMeH u co-
3AaTb paBHOMEPHOE TeMnepaTypHOe Nosie No BceMy obbemy.

OnHMM 13 HambBonee pacnpocTpaHeHHbIX CNOcoBOoB CyLLKKN Kaydyka SBNSeTCs TepMo-
MexaHM4ecKMA. B npuMeHsieMbIx ANS STUX Lienen YepBAYHbIX MaluvHax (3kcnaHaepax) yaa-
JIeHVe BOAbl OCHOBaHO Ha ee ObICTPOM McnapeHnn nNpu cOpoce faBneHus. JkcnaHaep cHab-
XeH UNLEPHOM TFONOBKOW, YMCHO U AnameTp punbep nerko perynupyetcs. lNpoussoau-
TENbHOCTb 3KCMaHAepa perynmpyeTcs U3MeHEeHMeM YacToTbl BpaleHus wwHeka. Cpasy 3a
hUNLEPHON FONIOBKOW YCTAHOBMNEH HOX ANA rpaHyIMPOBaHUA BbIXOASLLEro Kay4dyka.

YnakoBaHHbIE B NIEHKY OPUKETLI MOMELLAIOT B MapKMpOBaHHbIe ByMaHbIe (1nu no-
NMMNPONUIIEHOBbIE) MELLKM, MOoAaBaeMble jarnee B MPOLMBOYHYI MawmHy. CrheumanbHbii
TorKaTesnb NOAAET MELUKWU Ha TPaHCTopTep, NEPEAaroOLLMA kayyyK Ha CKrag roToBOW NpOAyK-
umn.
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CxeMbl 1 annapatypHoe OoOpMJIEHNE TEXHOJIOTMYECKUX MNPOLLECCOB MPOM3BOLACTBA
ur/c-nonunsonpeHa u ur/c-noambyTagmeHa BO MHOTOM CXOAHbI MeXAy CO60W, HO OHM 3Ha4u-
T€/IbHO OTNNYalOTCA OT CXeM U o6opy,qOBava, npumMmeHsemMbIX B Npoun3BoACTBE CUHTETUYe-
CKMX Kay4yyKOB [pyrux BUOOB.

MpuvHUUNManbHas TeXHo/orMyeckass cCxema Mpou3BOLCTBA CUHTETUYECKUX KaydyKoB
CTepeoperynsipHoro crtpoeHus (ur/c-nonumsonpeHa w ur/c-nonubyTagmeHa) npveefeHa Ha
pucyHke 2.1.1.

1— annapatypa 41s NpUroToB/IeHUst kaTasmsaTopa; 2 — 6aTtapen peakTopos
[NA HempepbIBHON nonuMepusauun; 3 — 6ak Ans oTayBkv (aerasauumv); 4 —
NPOMeXyTouHasi eMKOCTb; 5 — ucnaputesnbHble kKamepbl; 6 — cuTo Ans
06e3BOXMBAHNS; 7 — YCTaHOBKA A/ OUUCTKU AueHa; 8 — ocywmtenu; 9-11 —
PEKTUDUKALIMOHHBIE KOMOHHBI

PucyHok 2.1.1 — lMpurHuunuanbHasa TeXHONOrM4yeckaa cxema npousBoAcTBa
CUHTETUYECKNX Kay4yyKOB CTEPEeoperynsspHoro CTpoeHus

2.1.1 Kayuyk uuc-usonpeHosblit (CKW)

CuHTeTndeckne usonpeHosble kayuykun (CKW) nonyvaloT ctepeocneumndmyeckoii no-
nnvepusaunenn nsonpeHa (2-metunbyTtagneHa-1,3) B pacteope.
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Mpu cuHTE3€e NONMM3ONpPEHa BO3MOXHO 00pa3oBaHMe MAKPOMONEKYN C YeTbipbMsA TU-
naMy 3BEHbEB B 3aBMCMMOCTU OT PacrofioKeHUsi NEPBOro U 4eTBEpTOro atToMoB yrnepoja
3fIeMEHTapHOro 38eHa Mo OTHOLLEHMIO K ABOMHON CBA3M:

CI\»L., /H CH, CH, (I)Ha ~-H,C*—C*H~
c=C .oc=c ~-Ct—C?H,— c
l/ \ l/ \ /\ ’
-C'H, C'H,- ~C'H, H (I:"H HC CH,
C'H,
yuc-1,4- mpanc-1,4- 1,2- 3.,4-

B nonumepax, cocTosilmx M3 yuc- unu mpaxc-1,4-3BeHbEB, BEPOSITHO COefuHeHue
MOREKyn No NpuHUMny «ronosa k xBocty» (C1—Ca), «ronosa k ronose» (C1—C1) UNn «xBoCT K
xBocTy» (C4—C4). PerynsipHOCTb MUKPOCTPYKTYPhI (0Ns1 3BEHbEB, NPUCOEAMHEHHbIX B Onpe-
AeneHHOM nopgajike) SBAAETCH BaXKHEULLEW XapaKTepuUCTUKON U30NPEeHOBbLIX KayyyKoB, KOTO-
pas 3aBMCUT OT COCTaBa MPUMEHSIEMOro Karanu3atopa W YCNOBUW MONMMEpPU3aLun.
HaubGonbliee TexHUMyeckoe 3HaYeHMEe UMeeT CTepeoperynapHbin yuc-1,4-130NpeHoBbLIN Kay-
YyK, O CTPOEHUIO U CBOMCTBAM OYeHb ONU3KUIA K HaTypanbHOMY KayvyKy.

CrepeoperynsipHble  yuc-1,4-NnONMU30MNPeHbl  CMHTE3WPYIOT C MOMOLLbLIO AHUOHHO-
KOOPJAMHALMOHHLIX KaTtanusaropos. B 3aBucMmocTv ot npupoabl MeTanna, BXoAsLIEro B co-
CTaB KaTasMTUYECKOro KOMMIEKCa, pasnuyaloT TPy TUNa CMHTETUYECKUX M3ONPEHOBBLIX Kay-
YYKOB:

- nutuesbld (CKWUIT) — Ha ocHOBe NUTUAANKUNOB;

- TnTaHoBbIK (CKN-3) — Ha OCHOBE XJTIOPMAOB TUTAHA M aNMiOMUHUAANKUNOB;

- naHTaHonaHbii (CKU-5) — Ha ocHOBe conen naHTaHoOUa 0B HEOAUMOBOI IPYINbI.

B Poccun B NpOMBILNEHHOM Macwrabe BbiMyCKalOT W3OMPEHOBbLIN KayuyK ABYX TW-
noe — CKW-3 n CKW-5, a Tacke takne mapku, kak CKU-3[], CKU-3HT, CKU-3A, CKW-3LL,
CKW-3B, CKU-3C, CKWK-3MN, CKU-3HTMN, CKN-3—-01, CKHU-5MNM (GykBbl B HAUMEHOBaHWK
mapku kaydyka CKU-3 ykasbiBaloT Ha 061acTb NPUMEHEHUS).

2.1.1.1 OnucaHune TeXHONMOrM4YeCKNX NPoLIeCCOB, UCNOMb3YEeMbIX B HacTofLee
BpeMA

CTpoeHue 1 cBOICTBA YuC-1,4-NONUN3ONPEHA U CKOPOCTb NOAMMEPU3ALIMK 3aBUCAT OT
COCTaBa KaTanu3aTtopa U CoAEpXaLUMXCA B HEM NPUMECEN, HaNMUNA NPUMeCEl B N30npeHe-
pekTudmkaTe U B pactBopuTene, a Taicke OT TeMnepaTtypbl NOIMMEpPU3aLMK U YCIOBUIA Bbl-
JenieHna kayvyka U3 nonumepusara.

Mpouecc nosy4eHNs NPOMBILLNIEHHBIX LUC-M30MPEHOBLIX KayuyKoB BKIIOYAET cnegy-
IoWue OCHOBHbIE CTaaum (6e3 yueTa NOAroToBUTENbHLIX U BCMOMOraTenbHbIX onepaLuii):

- NPUrOTOBINEHNE KATANMTNYECKOTO KOMMIEKCa;

- NONIMMEPU3ALIMIO U30NPEHa;

- Ae3aKTUBALMIO KaTanusaTopa;

- cTabunusaumio KayJyka;

- BbljeneHue Kayvyka u3 pacteopa (BOAHYIO Jiera3aumio kayuyka);

- CYLLKY Kayuyka,

- OYMCTKY BO3BPaTHbIX YII€BOAOPO/OB.
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MpuroToBneHne KaTtanMTUYeCKOro KOMMEKCa OCYLLECTBAETCA B peakTope ¢ MeLuan-
KOW W BOAsiHOW pyBallkoW CMelueHVMEM TOMyOIlbHbIX PacTBOPOB TETPaxNopuaa TuTaHa u
TPUM30ByTMNantoMUHKS. [N npeaoTepalleHns pasfeneHns obpasyolencs reTeporeHHom
CUCTEMBI Ha hasbl NpesycMaTpmMBaeTCa NMOCTOAHHAA LMPKYMALUA MO KOHTYPY C MOMOLLbHO
Hacoca. [Mpolecc NpUroToBNeHNs KatanuaaTopa KOHTPOMPYETCs MeToAamMn ANINeKTpude-
ckon nponnyaemoctu, 3P n ap.

Monvmepusaumio nsonpeHa NPoOBOAST HeMpepbiBHO B BaTapee M3 ABYX-TPEX nocrne-
LOBaTeNbHO COEAMHEHHBIX MONMMEpPU3aTopoB, NPUYEM TemnepaTtypy nonvMepusaumm no-
BbILWAtOT No xoay npouecca ¢ (30 = 5) °C B nepebIx nonuvepuaatopax fo (60 £ 5) °C B no-
cnegHux. Peakuma nonvuMepmsaumm HauynmHaeTcs cpasy Xe nocne fobaeneHns B nonMmepu-
3aLMOHHYIO LUMXTY KaTanusatopa. Beuay 3Kk30TEPMUYHOCTU peakLum AN NOMyYeHns Kaydy-
Ka xopoLuero Kkayectsa Heobxoanm adEKTUBHbLIN OTBOL, TEMNOThl B YCMNOBUSX BbICOKOBA3-
KOW peakLMoHHOM cpefbl. TennoTy peakumm oTBOAST NyTEM NOJaYM OXNaXAEHHOro paccona
B pybBallky nonMmMepusaTopoB NPy HENPEPLIBHOM NEPEMELUMBaHMN COAEPXUMOro Nonmme-
pr3aTopos.

MpuHUMNMansHas cxemMa MonyYeHus yuc-nonMnmaonpeHa npueegeHa Ha pucyHke 2.1.2.
OxnaxaeHHbIn o muHyc 20 °C pacTeop n3onpeHa NocTynaeT B EMKOCTb A5 NpUemMa WnXTbl
1. lnxTa n pacTBop KaTanuTUYecKoro KOMMekca AO3VPOBOYHBIM HACOCOM 2 MOJaroTCH B
nepBbIn U3 BaTtapeun nocneaoBarTesibHO BKIMIOYEHHbIX nonumepnsatopos 3. OxnaxaeHne no-
TNIMMEPU3aToOPOB N PErynMpoBaHne TemnepaTtypbl NOMMepusaLyn MOXHO OCyLLECTBMATL 3a
CYET M3MEHEHNs1 MacChl NO4aBaAEMOro paccona B pyballkm nonMmepusaTopos, U3MEHEHUS
TemnepaTypbl LUMXTbI, MOCTYNaKOLWENn Ha NoNMMepu3aLmio, 1 pexrMa nofayn karanusaropa.

MepeTok pacTsopa nonuMmepa U3 NepBoro B NocrneayoLme no xoay npowuecca nonm-
Mepu3aTopbl 3 OCYLLECTBMSIETCH 3@ CYET MOCTENEHHOro YMEHbLIEHUS AaBMEHUs B peakTo-
pax.

lMocne npoBepeHus npouecca nonMMmepmusaumn A0 3aJaHHOW KOHBEPCUM M30MpeHa,
OCYLLIECTBISIETCSH Ae3aKTUBALNS KaTanmuTUYECKOro KOMIIIEKCa, 3aKroYvarLLasncs B paspyLue-
HUM KaTanusaropa W yfaneHum ero n3 CUCTEMbL.

[e3aktuBaups karanuaaTopa OCYLLEeCTBMNAETCS NyTEM BBEAEHUS crneuuarnbHbIX KOM-
MOHEHTOB, WMEILWMX B CBOEM COCTaBe peaKUMOHHO-CMOCOBHbIE KUCMOopoa wunn asoT-
coaepxalyme rpynrbl (METaHOM, OpraHNYecKne KUCNoTbl, OeHorbl, aMUHbI).

Insa kayuyka CKU-3 B kauecTBe crabunusaTtopa NPUMEHSIOTCS Xugkue ctabunmnsarto-
pbl aMuHHOro Tuna (Takme kak C-789) pacTBopeHHble B YrNeBOAOPOAHOM pacTeopuTene B
pesynbTarte yero obpasyercs AOHOPHO-aKUENTOPHBLIA KOMMIEKC C TUTAHOBOW COCTAaBIA-
Len, KOTOpbIN ocTaeTcs B nonumepuaare. [na kaydyka CKU-3C ncnonbsyetca crabununsa-
TOp heHOMNBLHOro TMna.

BbigeneHne nonumepa, He3anonMMepy3oBaHHOrO W30MNpeHa UM pacTBOPUTENA OCy-
LLECTBNAETCA B MPOLIECCe BOAHOM Aerasaumm nonmmepunsarta, npu KOTopon BbIAENAHOWMIACA
B BUAE KPOLLKW NONMUMEP AOMNOMHUTENBHO OTMbIBAeTCA. Tak Kak cogepxaHue pacTBopuUTeEns
B nonumMmepusaTe 3HaUMTENbHO MpeBbLILLAeT CoAepXaHNe He3anorMMepusoBaHHOro U3onpe-
Ha, Aerasauunio NPoBOASAT, MOKa MacCOBOE COAEPXaHNe pacTBOPUTENS B Kayuyke He YMEHb-
wutesa ao 0,5 %, 4TO NpaKTUYECKM UCKITIOYaET NPUCYTCTBUE CBOOOAHOrO MOHOMEpa.

Mpouecc gerasaumm BKITIOYAET HECKOMNBbKO CTaAUN. 3MYNbrMpOBaHNE OTMbITOrO Mofu-
Mepu3aaTa BoAOW 1 NapoM, BBEeHE aHTuarnomepartopa, o6pa3oBaHue KPOLLKM KayyyKka, OT-
rOHKY pacTBOpUTENS N HE3anoNMMEepM30BaBLLIErOCA N30MNpeHa.
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1 — eMKOCTb 4718 NpuemMa LnXTbl; 2 — A03MPOBOYHBIA Hacoc; 3 —
nonvmepusatopsl; 4, 8 13, 17, 20 — Hacocbl; 5 — eMKOCTb ANs
MEeTaHON0TO/YOsbHON cMmecK; 6,7 — annapartbl 415 NPUroTOBAEHNS pacTBopa
ctabunusatopa; 9 — cmecutesib; 10 — OTMbIBHasA KO/OHHA; 11,21 —
KoHAeHcaTopbl; 12 — ycpegHuTenbHas eMKocTb; 14 — Kpolukoobpasosarenu;
15 — perasatop; 16 — eMKOCTb AN aHTuarnomepartopa; 18 — ortnapHas
KOMOHHA; 19 — eMKOCTb 419 cbopa KpoLku; 22 — cenapaTop

PucyHok 2.1.2 — Cxema nony4yeHus umc-1,4-nonvmsonpeHa

Mpouecc BoAHO fAerasauuy NPOBOAAT HENpPepbIBHO B OAHY WM ABe CTyneHu. Ans
npefoTBpaLLEeHUs CAMMNAHUS KPOLWKW Kayuyka B OTMbITbIi Mo/AuMepu3aT B jerasatope BBO-
AT aHTMarnomeparop.

B KauecTBe aHTMarfioMepaTopoB MOXHO MPUMEHSTb TMAPOKCUAL! (Hanpumep, TMApPOK-
CUA, LMHKA), COMMN XUPHBIX KUCMOT (CTeapaT Kasbums) 1 ap.

MonydyeHHas nynbna kayyyka nocTynaeT Ha 06E3BOXMBAHWUE WU CYLLKY.
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O6e3BoxmMBaHME W CyLLKY Nynbrbl Kay4yKOB MPOU3BOAAT rMaBHbIM 00pa3oM B aKkcnen-
NEePHO-3KCNaHAEePHbIX (ABYXLWHEKOBbIX) arperatax. 3TW arperartbl NO3BONSKOT YBEMUYUTH
CTeneHb MexaHu3aumm u aBToMaTaaummn npouecca 06e3BOXUBAHNS U CYLLKM NPWU OgHOBpPe-
MEHHOM YnyuyLLEeHUM OFHOPOLHOCTU U kadyecTBa kaydyka. Kpome Toro, npouecc o6e3soxusa-
HMS U CYLUKM Kaydyka B ABYXLUHEKOBOM arperare 3HauuTenbHO peHTabenbHel npensapu-
TenbHOro 06e3BOXMBAHUS KaydyKa C MOCNEeLYOLEN CYLLUKOW ero B KOHBENEPHbIX CYLLIMMKaX.

2.1.1.2 TeKywme ypoBHM 3IMUCCUN B OKPYXKaloL Yo cpeny

Mpn npoussoactee kaydykoB CKW sarpssHstowme Bewectsa (3B) B okpyxatoLLyto
cpeAy MonagaroT ¢ BO3AYLUHLIMW BbIOpOCamMu U CTOYHbIMK Bogamu. OCHOBHBIMW MCTOYHUKA-
Mu BblgeneHns 3B aBnsaoTea TexHonornyeckoe o60pyaoBaHNE U KOMMYHMKaLWK.

CTouHbIe Boabl

Mpon3BoACTBEHHbIE CTOYHbIE BOALI HAMPABMNSAIOTCH HA OYUCTKY Ha MoKanbHble UMK
o6LLe3aBOACKME OYNCTHBIE COOPYXKEHNS.

TBepable oTXO0AbI

B TexHonorn4yeckom npouecce nonyvyeHns kaydyka obpasyroTcs TBepAble OTXoAbl, B
OCHOBHOM OTXOAbI NONMMeEpa — TaK Ha3blBaeMbI Koarynom, ob6pasyrolmincst Ha BHYTPEH-
Hel MOBEPXHOCTM TEXHOMorn4eckoro obopyaoBaHWs, a Takke oTOpakoBaHHble NapTun He-
KOHIAVLMOHHOIO Kaydyka. Y4uTbiBas TO, YTO Takne OTXoAbl MOryT ObITb UCMONb30BaHbI A4S
W3rOTOBMNEHNA PE3NHOTEXHUYECKUX U3AENMUA HEOTBETCTBEHHOMO Ha3Ha4YeHUs, OHW NpaKTuye-
CKM MONHOCTbLIO NEePefaroTcs Ha MocneayroLlyo nepepaboTky B MeHee OTBETCTBEHHbIE W3-
Aenvsi, NO3TOMYy BPE4HOro BO3AEVCTBIA Ha OKPYXatOLLYIO Cpeay He OKasbiBatoT.

Mokasatenu noTpebneHns Cbipbs U 3HEPropecypcoB (HOPMbI pacxopa) npu Npovs-
BoacTee CKU npmeeneHsl B Tabnvige 2.1.1.

B tabnuuax 2.1.2-2.1.4 npeacraBneHa nHdopmMaums no ebibpocam, cbpocam u oTxo-
AaM NpeanpuaTUN — NPOM3BOAUTENEN PacTBOPHbIX kaydykoB CKU.
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Tabnuuya 2.1.1 — MNokasatenu notpebneHnsi cbipbsi 1 3Hepropecypcos * npu npoussogctee CKU

MuHUManbHbIN pacxos 3HepPreTUMecknx (CbipbeBbIX) MakcumanbHbI pacxop, 3HEPreTUHECKNX
pecypcoB B rog (cbipbeBbIX) pecypcoB B roa

Chipbe, Kr/T:

- N30MeHTaH 13 35

- M3onpeH 980 1050
OnekTposHeprus, KBT-u/T 350 440

TennosHeprus, kan/T 2,4 55

Xonoga, Mkan/T 0,12 0,32

Bogaa ropsiyas, Mkan/t 0,89 0,95

CTBEHHbIE 3Hepropecypchl B pacyeTax yaenbHbIX nokasaTtenen He yuTeHsbl.

* YaenbHble pacxoibl MO NOTPEONEHWIO 3HEPropeCcyPCOB NokasaHbl TONMBKO MO SHEepropecypcam, NoCTaBNseMbIM CO CTOPOHbI, COB-

Tabnuua 2.1.2 — TekyLume yPOBHN SMUCCUM B OKPYKatoLLyto cpeay npu npoussoactee CKU (BbiGpockl)

HavmeHoBaHve 3B

YaenbHble nokasarenu Bbibpocos 3B, kr/T npoaykuuw,

He 6onee
Oxkenabl asota (B Cymme) 0,01
Yrnesogopoab! npegensHele C1—Cs (Mckntoyas MeTaH) 10
Yrnesogopoab! npegensHsie Cs — C1o 21
AMUNEHbI (CMECh N30MEpOoB) 4.1
MeTtunGeHson (Tonyon) 3,2
CnvpT METUIOBLIN 0,03
MuHepankHoe Macno 0,03
WUsonpeH (2-metunbytagnen-1,3) 1,2

1

Tabnwuuya 2.1.3 — TekyLume ypoBHU 3MUCCUM B OKpYXKatoLLyto cpeay npu nponssoactee CKU (cbpockl)

HavmeHosaHve 3B YaenbHble nokasarenu 3B, kr/T npogykumm, He 6onee

AntomMmHUA

0,5




3%

OxonyaHue mabnuusl 2.1.3

HawmeHoBaHve 3B

YaenbHble nokasarenu 3B, kr/T npoaykyun, He Gonee

Twutan 0,35
HedrenpoaykTbi 2,0
CnuvpT METUNOBLIN (METaHOomM) 51
B3gelweHHble BewecTaa 51
XMNK 51

Tabnuuya 2.1.4 — Tekywme ypoBHM 3MUCCHM B OKpyKatoLLyto cpeay npu nponssoactee CKU (otxonbl)

HavmeHoBaHWe 0Tx0a0B

Koa no ®KKO

Knacc onacHocTtun
ana OC

'pynna otxogzoB

Macca o6pasoBaHus
OTX0A0B B pede-
peHTHOM roay, T

YaenbHaa macca
obpa3oBaHua oTxo-
AOB, Kr/T

OTpaboTaHHasn OKMCb antoMUHUSA

31612311493

3

316000 00 00 0

26,0

0,5

TepmMononumep OT 3a4nCTKn
060pyAOBaHUS OYUCTKN U fera-
3aumm Kay4yKoB CUHTETUYECKUX

31619111204

4

316000 00 00 O

04

0,007

OTxopabl 3a4ncTkn obopyaosa-
HUSA XPaHEHWS U CbIpbS U NPO-
MEXYTOUHbIX NMPOAYKTOB Mpun
NPON3BOACTBE Kay4yKOB CUHTE-
TUHECKNX

31601811394

316000 00 00 O

3,0

0,052

OTxogbl 3a4ncTkm oBopyLosa-

HWSI, CogepXaLLme nonmMepsi

M30MpeHa, NPy NPOU3BOACTBE
Kay4yKOB M30MPEHOBbLIX

31612832204

3 16000 00 00 O

1,0

0,017

OBTNpOYHBIN MaTepuran, 3arpsas-
HEeHHbIN HedTenpogykTamm (Co-
AepxaHvne HedpTenpoaAyKTOB Me-

Hee 15 %)

919204 02 60 4

919000 0000 O

1,22

0,021
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2.1.2 Kayuyk 6yTagneHoBbi (CKO)

BytaaveHoBble kaydyku (CK[) OTHOCATCS K rpynne kKayqykoB obWero HasHadeHus.
MpeBocxogHbIe 9NacTUYECcKMe CBOWCTBA U HU3KME 3HAYEHUS| TMCTEPE3NCHBIX NOTEpb, CTON-
KOCTb K HU3KUM Temreparypam, COYeTaHWe BbICOKON W3HOCOCTOMKOCTU 3@ CYET HU3KOrO KO-
apprLmMeHTa TpeHNa U NPOYHOCTHBIX Nokasatenen agenarT nonnbytagmeH BecbMa LieHHbIM
CUHTETMYECKMM KaydyKkoM. Mo cpaeHeHuto ¢ peanHammn na CKU-3, peauHel s CK[l obnagatot
fonee BbICOKOW N3HOCO- U MOPO3OCTOMKOCTbLIO, OOMLLLMM CONPOTUMBREHNEM TEMNOBOMY CTa-
PEHUIO, HO YCTYNaKoT MO CONPOTUBIIEHUIO Pa3anpY 1 TemnepaTtypocTonkocTy. Beunay satpya-
HEeHVI Npu nepepaboTke Pe3NHOBLIX CMECel, CBA3aHHbIX C xnaaoTekydecTtbio CKI, ero npu-
MEHSIOT B CMEeCsiX U3 ABYX Unn Goree NonMMepoB, a Takke C PasnYHbIMK HanoNHUTENAMAN.

ByTaaneHoBble Kayyyku Nomny4atoT nonmMmepusaumen dytagmera-1,3 pasnuyuHbiMn Me-
ToAaMMU.

B 3aBMCUMOCTM OT MPUPOALI KaTanuaaTopa 1 yCrnosun peakumn BytaaneH MOXeT no-
NUMepun3oBaTbCa B nonoxeHusx yuc-1,4-, mpaxc-1,4- n 1,2-. CoaepxaHme 3Tmux CTPYKTYpP U
WX pacrnpegeneHne B MaKpoOMOSIeKynax OnpeaensoT TEXHNYECKMe CBONCTBA KayyyKa.

Hatpuir-GyTtagmeHosbi kaydyk (CKB) Bbin nonyyeH xunakodasHor nonuMepusasmen B
macce no TexHornoruu, paspaboTtaHHoi npod. C. B. Jlebenessim. B pansHenwem 6bin pas-
paboTaH crnocob rasodasHon nonumepusauum ByTagueHa Ha MeTannMueckom Hatpuu, a
Takke C UCMOoNb30BaHMEM NUTKA 1 kanus. MakpomoneKyrbl Kayvyka 3Toro Tumna nocTpoeHb!
13 3BeHbEB 1,4- 1 1,2-, CTATUCTNYECKW pacnpeaeneHHbIX BAOMb NONMMEPHOW Lienu:

{—CH,—CH=CH—CH;—CHy—CH=CH—CH,],— [~CH,—CH—CH,—CH—]

CH, CH, |,

CogpepxxaHne 1,2-3seHbeB cocTaBnsieT 40 % — 66 %. 910 0OycroBnNMBaET BLICOKYHO
TEPMOOKUCITUTENBHYH CTOMKOCTE M MOHWKEHHYH 3MacTUYHOCTb Pe3vHbl HA OCHOBE TaKuX
nonubyTagneHos.

MUKpOCTpYKTYpa Kay4ykoB OnpeAensieTcsl B OCHOBHOM COCTABOM Karanusatopa, npu-
MEHSIEMOTO Npw cuHTe3e. B Tabnuye 2.1.5 npuBeaeHs! HEKOTOPbIE NOKasaTenu uUanyeckux
CBOWCTB MEpBbIX OTEYECTBEHHbIX OyTafMEHOBbIX KayyykoB, NOMYyYEHHbIX HA PasnUYHbIX Ka-
Tanuaaropax.

Tabnuua 2.1.5 — Xapakrepuctuka OyTagmeHoBbIX Kay4yKoB, MOMy4YeHHbIX Ha PasnnyHbIX
KaTanusaTopax

MokasaTenb CKBM* (fm_ CKB (kanveBblii) CKB (Ha,TpM-
THEBbIN) €BbIl)
CopepxaHue 3BeHbeB, %:
1,4- 60 43 34
1,2- 40 57 66
Obwas HenpenenbHOCTb, % 68 65 87
MnoTHocTb, Kr/m3 900-920 900-920 900-220
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OxoHyvaHue mabnuysl 2.1.5

Mokasatenb CKBM* ({I d CKB (kanveBbin) CKB (H%Tpm_
TUeBbIN) €BblIW)
Temnepartypa cTeknoBanms, °C MwuHyc 70 — | MuHyc 57 — mu- | MnHyc 48 —
MUHYC 75 HyC 65 MUHYC 50

AnanekTpuyeckasn NPoOHULIAEMOCTb - - 2,5-2,8
YaenbHoe 06beMHOE 3MEKTPOCONPOoTUBIIE- - - 1012—1013
Hne, OM'M
TaHreHc yrna AuanekTpuyeckux noTepb (15-40)-10*

* Ha HekoTopbIx npeanpustuax—CKAJ.

2.1.2.1 Kayuyk yuc-6yTagneHoBbIl Ha TUTAHOBOM KaTtanusartope

2.1.2.1.1 OnucaHue TeXHONOrMYeCcK1UX NPoLLeccoB, UCNOSb3YeMbIX B HacToslee
BpeMA

B npoMbIlWNEHHOCTM ANs cuHTe3a nonubyTagueHa C  BbICOKMM  CoaepKaHWeMm
yuc-1,4-3BeHbEB NMPUMEHSAOT KaTanMTUYeckne CUCTEMbI HA OCHOBE COEAMHEHWIA TUTaHa, Ko-
BanbTa, HUKeNs n Heogmma.

CrepeocneydunHHOCTb TUTAHOBbIX CUCTEM CYLLECTBEHHO 3aBUCUT OT NPUPOALI rano-
reHa, CBsI3aHHOro ¢ atoMoM TuTaHa. Katanutmnyeckne cUCTeMbl Ha OCHOBe TeTpanoanaa Tu-
TaHa UnM cMeLlaHHbIX MOAMAXIIOPUAO0B TUTaHa 1 TpumnsobyTunanommHna donee npocTbie n
3 heKTUBHBIE.

MonubyTagneHbl, CUMHTE3VMPOBaHHbIE C MWCMonb3oBaHuem uoanaos Tutana (CKA),
VUMEIOT NPaKTUYECKU NMUHEnHoe cTpoeHue 1 cogepxat 87 % — 93 % yuc-1,4-3BeHbeB.

KatanuTtuyeckue cUcCTEMbl Ha OCHOBE COeAUHEHUI kobanbTa 1 ankunantoMUHUArano-
reHMaoB NO3BONSAT MnonyyaTtb nonubytaauneHsl, cogepxawme ao 98 % yuc-1,4-3BeHbeEB.
Oco6eHHOCTb KOGanbTOBLIX CUCTEM COCTOUT B TOM, YTO nonvmepmsauus bytagmena nog mx
BMUSHNEM MPOTEKAeT C 3aMETHOW CKOPOCTbIO NULb B NPUCYTCTBUM HEBOMNbLUMX KONMYECTB
BOAb! UNN HEKOTOPLIX APYrMX COeanHEHWI (antoMuHnixnopuaa, annunépomnaa v ap.). MNpu
nonuMmepusauum BytagneHa Ha kobanbTOBbIX CUCTEMAX KONMMYECTBO OBpasyroLLMXCa nonu-
MEPHbIX Lienei BO MHOTO pas NPeBOCXOAUT KONNYECTBO BBEAEHHLIX B CUCTEMY aTOMOB KO-
fanbTa, a MONeKynapHaa Macca nonMmepa Mano U3MeHSEeTCa C yBEeNUYEeHUeM CTeneHn no-
nmepusaumn. Beicokas pasBeTBNEHHOCTb MakpoOMOneKyn nonmMMepa, nony4yaemoro Ha Ko-
BanbLToBbIX KaTanuaaTtopax, NPUBOAUT K MOBLILUEHWIO BA3KOCTM NonMmepusara, ocobGeHHO
NP CUHTE3€e Kay4yKOB C BbICOKOW MOEKYIISIPHON MacCOMn.

HukeneBble  kaTanuTMyeckue  CUCTEMBbI,  NPUMEHSEMblE  ANS  NONyyYeHus
yuc-1,4-nonubytagmeHa (kaydqyk CK[-3), BkntoyatotT ABe rpynnbl KatannsaTtopoB: Ha OCHOBE
COrnemn HUKENsi U Ha OCHOBE T-ansIMITbHbIX KOMIMIIEKCOB HUKENS.

Katanutunyeckasa cuctema Ha OCHOBE COJeN HUKens obpasyeTcs Npy B3auMOAENCTBUM
HadTeHaTa UnM oKToata HUKENA C TpuankunanioMvHiem u acdupaTtom TpudTopuaa Gopa.
C NpuUMeHeHWeM Takoro katanuaaropa BbinyckaloT ByTagneHoBbIn kaydyk B AnoHun. Huke-
NEBbIN KaTanuaaTop Takke LUMPOKO UCTONb3yeTCs B Npon3BoacTBe ByTaaneHoBoro kaydyka
B KHP.

MonekynsipHble xapakTepucTuku ByTagmeHoBbIX KaydyKOB 3aBUCAT OT TUNa katanuaa-
Topa (Tabnuua 2.1.6) n ycnoeun nposegeHns nonumepusauuu. Hambonee yskoe MMP nmve-
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toT OyTagmeHoBbIe Kayuyku, NOryvaemble C NPUMEHEHUEM NUTUMOPTraHNYECKUX KaTannaaTo-
poB, Havbonee LUMPOKOE — C MPVMMEHEHMEM HMKENEBbIX U kOGanbTOBbLIX KaTannsaTopos.
HanmeHblLUe pa3sBeTBNEHHOCTLIO XapakTepusyTCs MakpoMOnekysnbl NMUTUEBLIX GyTaaue-
HOBbIX kay4ykoB, Hanbonblleh — ko6anbToBbIX ByTaAMEHOBbLIX Kay4yKOB.

Tabnuua 2.1.6 — MonekynsipHbIe XapakTepucTUKL ByTaaneHoBbIX Kay4yKoB, NMOMyYeHHbIX
B NPUCYTCTBUM KaTanna3aTopoB Ha OCHOBE pasnMYHbIX METaNNOB

KatanunsaTtop Ha ocHoBe

rlokasarent Ni Co Ti Li Nd
CopepxaHuve 3BeHbeB, %:
yuc-1,4- 94-98 93-98 87-93 32-35 96-98
mpaHc-1,4- 1-5 1-5 1-7 42-58 1-3
1,2- 1-5 14 1-7 8-15 <1
HenpegenbHocTs, % 95-98 95-98 95-98 | 98-100 | 98—-100
Copepxarwve rens, % 0-1 0-1 0-1 0 0

XapakTepuctudeckas BaskocTb ), gn/r | 24-35 | 16-2,7 | 1,8-3,0 | 1,8-3,0 | 3,0-5,0
CpegaHeuncrieHHas MonekynspHasi 80-135 | 70-230 | 70280 | 80-270 | 100-150
macca Mn x 1078

MokasaTens nonuancNepPcHOCTN 24-73 | 16-87 | 1,342 | 1,127 2,54

Mw/Mn

CteneHb pasBeTBNEeHHOCTH CpeaHss | CunbHana | Cnabana | Cnabas | OueHb
cnabas

Mpouecc nonyveHus CK cOCTONT 13 CneayroLLmMx OCHOBHBLIX CTaWiA:

1) nonumepmsauns bytagneHa;

2) AesakTMBaumsa katanmsaTopa 1 ctabunmnsauus nonumepa;

3) gerasauusa nonumepusata, 06e3BOXKMBaHME U CyLLIKa Kaydyka.

Cxema nonyyenus crepeoperynspHoro kaydyka CKI (pucyHok 2.1.3) aHanoruudHa
cxeme nonyyeHus CKN-3, ogHako M3MEHSIETCSH COCTaB KaTanUTMYECKOrO KOMMIEKCa; Ae3aK-
TMBALMIO KaTanusatopa Npou3BoasaT crnaboLllernoyHon BOAOKW, B KayYecTBe aHTMOKCUAAHTa
WCMOMb3YIOT HEeTEMHEILMe aHTUOoKeuAaHTbl eHonbHoro Tuna (Arupgon-2, Vulkanox BKF,
Lovinox 2246); perasayuto nonMmepmsara NpoBOAAT B 2—3 CTYMNEHW.

Mpouecc nonnuvepusaummn ByTaaneHa 3K30TEPMUYEH, TEMMOBOW 3MEKT peakummn co-
cTaenset 72 kx/monb. MonnMeprsaumio NPOBOAAT HEMpepbIBHO B Gatapee u3 4veTbipex-
LLeCTW nocnefoBaTenibHO BKIHOUYEHHbIX NOIMMEPN3aTopoB (Ha3biBaeMbIX TakKe peakropamu
UNn aBTOKMaBaMMU), TaKMX e kak u B nponssoactee CKU-3.

Monvmepu3aLMoHHYHO LIMXTY FOTOBAT M3 OXNaxaeHHbIx ByTagmeHa n pacteopuTens.
LnxTy, copepxawyto 10 % — 12 % ByTaaneHa, ONONHUTENBHO OXNaXAaKT U HACOCOM NOA,
faeneHueM okono 0,5 MlMa nogatoT B nepsbIvi NonumepnsaTop. KOMMNOHEHTbI KOMMMEKCHOro
Katanusaropa B BUAEe PacTBOPOB B TOMyosfie€ NoJalTCA B MONMMEPU3aTOpbl BMECTE C LUNX-
TOW.

Tennota peakuuy nonMMepusaumm OTBOLUTCH 3@ CYET OXNaXAEHMA LWKXTbl U NONu-
MepuaaTopoB pacconoM. lMpoaomKkuTensHocTs nonumepmsauum npu 90%-Hom npesparye-
HuM ByTagmeHa coctaenseT 3 u. MNonumepusar, cogepxawmn okono 10 % nonumepa, ¢ BA3-
kOCTbHo okono 3000 mMa-c NocTynaeT Ha Ae3akTMBaumio KaTanvaaropa u ctabunusaumio no-
nmmepa.
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CTrabunusaumo nonMmMepa npoBOASAT B 3TOM XKE& CMECUTENE YKa3aHHbIX Bbille HETEM-
HEeMLLMX aHTUOKCUAaHToB deHonbHoro Tuna. CTabunmuanposaHHbI NONUMEPNU3AT NocTynaeT
3aTem Ha aerasaunio, 06e3BoXMBaHNE 1 CYLLKY Kaydyka.

BelgeneHne nonvmepa 13 nonvMepuaarta npoBOASAT BOAHOW Aerasaumein B ABYXCTY-
neH4YaToM arperaTe aHanorMyHo BbigeneHuio nonuusonpeHa. Mpu sTomM Ha Aerasaunio og-
HOBPEMEHHO MOCTYNaeT BOAHBLIN PacTBOp aHTuarnomeparopa. Map Ha agerasaumio noparot
NPOTMBOTOKOM NONMUMEPU3ATY.

Mynbny kaydyka n3 BTOPOro gerasatopa HacoCOM NnepekayvBaloT Ha 06e3BoXMBaHWE
u cywwiky. CopepxaHue kayJyka B nyrnbne coctaBnaeT okomno 5 %.

0O6e3B0XMBaHME M CyLLKa Kay4yka U3 Mynbribl, NOMy4aeMon npu gerasauum nonume-
pu3ara, NONHOCTBLIO aHanorMyHbl 3TUM Npoueccam npu nponssogctee CKU-3.

OcyllKa 1 TOHKas O4YMUCTKa pacTBOPUTENS OCYLLECTBISIIOTCH B CUCTEME M3 OCyLUUTE-
new, 3anornHeHHbIX aKTUBHOW OKMCHIO amioMUHUA (UMW LIeonuTamMn) no Cxeme, aHanormyHomn
ncnonb3yemon npu nponssoactese CKN-3.
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bnox-cxema nponecca npoussoactsa kayuyka CKJ|

_____ e T ]
Cknad Ouucrmka | | Monumepusayus, | | | | Jeeasausi |
Colppsi | MOHOMepos u | T=3555°C, | Yepedueriue | 1 crynes,
pacmeopumeneiil |  P=<08Mrla | | P=0,05-04MMNa | |
| | c | | EmkocmHoe | | T=97+105°C, |
Oumcta — barapes o0bopydosaHue P =0,03+0,05 MMa
Byraaven ——+  gyrannena l | | Py _>| ,03+0,
| | | Batapesi | | | | | TexHonoruyec
| | N | Kasl HUTKa
| x> = — — — -
I3  Ouncrra | J.)— batapes _‘I | [ TexHonornuec
| | pacreopurens | | <_|_ | Kas HUTKa
Tonyon | | | Barapes [ |
|  Oumcrka | | TexHonormyec
[” | pacteoputens | [ || «xas nutka
—| Bartapes [ |
l [ S I I l _____
> | KOMNOHEHT
4 Kar. Pacteop [€—2 Tonyon
TUBA P komnnekca —| aHTMoKcupaHTa [€——— AHTMOKCMAAHT
. > YMsirueHHas
Mop —| Cuwresll Boga + NaOH
KOMMOHeHTa
Turarosast rybka > KaTanuTM4ecKoro
TeTpaxnopina ——{omnnexca (AT
TUTaHa T=90+170°C

T r BobideneHue
Hecasauus | | cyuKa
2 CTyneHb,
o | [ TexHonornueckas
T=110+115°c, | || _ mawws
P=005:0065 Ml |- 20*120°C
Texxonormuec | | || TexHonornyeckasn
Kasa HATKa | | INUHKA
- T=50+120°C
Textonoruiec | TexHonornveckas
Kasi HuTKa | s
| = ex C
TexHonornyec | IL_T=115+175°C
Kas HuTka I Fexvonoreckas
_____ . NIUHMS
| T=115+175°C

PucyHok 2.1.3 — bnok-cxema npouecca nponssoacTtea kaydyka CK[
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2.1.2.1.2 Tekywme ypoBHM 3MUCCUM B OKPYXaIOLL YO cpeny

MokasaTenu noTpebneHns Cbipbs U 3HEPropecypcoB (HOPMbl pacxoga) mpu Mpoms-
sBogcTee CKl Ha TUTaHOBOM KaTanvaaTope npuseaeHsl B Tabnuue 2.1.7.

B no6ouyHbIX NpoayKTax peakumn nonmmepmsanmn Ha TUTaHOBOW KaTanuTUYeckon cu-
cTeme, 0cOBeHHO NMpu NoBbILLEHHOW TeMnepaType (cBbiwe 30 °C) 1 BbICOKOW KOHLEHTpaLmm
OytagueHa B wmxte (6onee 12 macc. %), cCoaepXaTcs LMKIMYECKME HU3KOMONEKYNSPHbIE
NpPoAYKTbI (ONMromMepbl), OCHOBHYIO MacCy KOTOpPbIX COCTaBNSHOT 4-BUHUI-1-LIMKINOreKCEH U
2,4,6,10-goaekateTpaeH. B KOHEYHOM NUTOre ONUromMepbl pacnpesensaTca Mexay KyboBbiMuy
ocTaTkamu nocne pekTudurkaLmm BO3BpaTHOro pacTBOpPUTENS, TOBAPHBLIM Kay4yKOM U BO3AY-
XOM, BblGpacbiBaeMbIM M3 CYLUUMbHBIX arperaTtos B aTMOCKEpY, YTO 3arpAsHAET BO3AYLUHbIA
6accelH npy OTCYTCTBUM NoAayn Bo3gyxa Ha TePMUYECKYIO UMW KaTanuTUHECKYHD YCTaHOBKY
aoxwura.

TBepable oTxXoabl

Bosgencrene TeXHOMOMMYECKOro Npouecca NoMnyyeHns kayvyka Ha OKpYKatoLLyto cpe-
Ay BO3MOXHO TakkKe 1 0T 006pasyrolmxca TBEpAbIX OTXOAO0B. Takme OTXOAbl, Kak Necok, 3a-
rPsI3HEHHBIN HedbTenpoayKTamm ¢ cogepxanvem Hedrenpoaykrtos 15 % v 6onee (panee — g
HedTENPOAYKTbI), U TEPMOMNOSIMMEpP OT 3a4nCTKN 00opyLoBaHUA pekTudnkaumm bytagueHa n
Aerasaumm kaydykos, nognexar obe3BpexuBaHuio nrMbo 3axOpOHEHUKD Ha creumannavpo-
BaHHOM nonuroHe. Kartanusatopbl, npoudve oTpaboTaHHble OTxO0Abl  COPOEHTOB,
He 3arpsi3HeHHble OnacHbIMKM BellecTBamy, OTpaboTaHHbIA antoMorenb, 3arpPsi3HEHHbIN
onacHbIMM BELLEeCTBaMM, NOANExXaT 3axopoHeHUto. OTX0Abl CUHTETUYECKUX U NOMYCUHTETU-
YecKMX Macen U rMapaBlIMYecKuX KMAKOCTEN, OTXOAbl MNEHKM NONU3TUNEHa U U3Aenin ns
Hee HesarpsisHeHHble, Tapy AEpEeBAHHYH, YTPaTMBLLYIO NoTpebutensckme cesomncTea (Hesa-
FPASHEHHYH0), OTXOAbl NPOYEN NPOAYKUMN U3 MNacTMacc, He CoAepXallmnx ranoreHbl, Hesa-
rpsi3HEHHbIE (YNakoBOYHAS NeHTa) BO3MOXHO MOBTOPHO MUCMONb30BaTh.

B Tabnuuax 2.1.8-2.1.10 npeactaeneHa nHdopmMauus no ebibpocam, copocam n oT-
xopam npeanpuaTuini — npomasoautenen CKJ Ha TUTaHoBOM KaTanusaTope.
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Tabnwuua 2.1.7 — lMNokasarenu noTpebneHns CbiPba U SHEPrOPeCcypPCoB * Npu NPOM3BOACTBE Kayyyka yuc-OyTaaMeHOBOro
pPacTBOPHOro Ha TUTAHOBOM KaTtanusaTtope

MWHUMarbHbINA PACXOA 3HEPreTUYECKMX (ChbIPbEBbIX)

MakcumarbHbI pacxon SHEPreTUYeckmx

Mokasareny pecypcoB B rog (CbIpbEBbIX) PECYPCOB B roj,
Cblpbe, Kr/T:
- ByTagmeH 1015 1025
OnekTposHeprus, kKBT-y/T 230 260
Map BoasiHow, Mkan/T 54 6

* YaenbHble pacxogbl No NoTpebneHuto 3HepropecypcoB nokasaHbl TOMbKO MO SHepropecypcam, NOCTABMISEMbIM CO CTOPOHbI, COb-
CTBEHHbIE SHEPropecypchl B pacueTax yaenbHbIX NoKasaTenen He yuYTeHbI.

Tabnuuya 2.1.8 — TekyLime ypOBHM SMUCCUN B OKPYKAIOLLIYHO Cpeay Npu NponsBOACTBE kaydyka yuc-6yTagneHoBoro pacTBOpHOro Ha

8y

TUTaAHOBOM KaTanuaartope (BbIOpoChl)

3B B BbIGpocax YaenbHoe 3HaueHue, Kr/T, He Gonee
A3soTa anokeua 0,61
A30Ta okeug 0,10
Yrnepopa okeug, 0,60
LinknorekcaH 0,55
1,3-OyTagumeH (anBuHUn) 0,41
MeTtun6enson (Tonyon) 0,60
Hedpac YC/94/99 0,43

Tabnwuua 2.1.9 — TekyLime ypoBHM SMUCCUUN B OKPYXaIOLLYIO CPEAY MPY NPOM3BOACTBE kaydyka yuc-6yTafmeHoBoro pacTBopHOro Ha

TUTaHOBOM KaTtanuaaTtope (cbpochl)

3B B cHpocax YaenbHoe 3Ha4yeHue, Kkr/T, He Bonee
HedrenpoaykTbl 0,02
Tonyon 0,61
BaBelueHHbIe BeLecTBa 0,12
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Okon4aHue mabnuuypbi 2.1.9

3B B cbpocax

YaeneHoe 3HaueHue, kr/T, He Gonee

Cyxon octaTtok 6,0
XMK 6,2
pH (ea.) 7,5-10,5

Tabnuua 2.1.10 — TekyLime YPOBHU 3MUCCUM B OKPYXKAIOLLIYHO Cpeay Npuy NPOW3BOACTBE Kayvyka yuc-OyTaaneHOBOro pacTBOPHOro Ha

TUTaHOBOM KatanuaaTtope (OTXO,IJ,I:I)

Knace Macca obpa3oBaHusi oTXo: Y, 6
HaumeHoBaHue oTx040B Kog no ®KKO | onacHocTn P X0 AenbHas Macca 0bpaso-
[OB B pechepeHTHOM rogy, T BaHWSA OTXOAOB, Kr/T
ans OC
OTX0Abl CUHTETUYECKMX U I'IOJ:IyCI/IHTeTI/IHECKI/IX mMacen 41300000313 3 5 0,08
W TMAPaBnNNYecknX XNaKoCcTen
OTxoabl NPOM3BOACTBA KaydyKoB OyTagneH- 31613000294 4 12 0.2
CTUPOnbHBIX U ByTaaNEH-METUNCTUPONbHbBIX
KatanunsaTopbl Ha OCHOBE OKCUA 0B KPEMHUA U anto- 44101200494 4 63 0.1
MWHUS Npoyme oTpaboTaHHbIe
OTxoabl copbeHTOB, He 3arpsi3HEHHbIE® ONacHLIMU 44210000494 4 03 0,005
BeLeCTBaMM
Antomorenb oTpaboTaHHbIN, 3arpsi3HEHHbIV ONacHbI- 44250200494 4 10 0.2
MU BeLLieCcTBamMu
Tepmononumep OT 3a4MCTkn 060pyAOBaHNSA PeKTU- 31619111204 4 1 0,02
dvkaumm byTaaueHa n ferasauum kayvykos
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2.1.2.2 Kayuyk yuc-6yragueHoBbI HA HEOOUMOBOM KaTtanusarope

Ha MMpOBOM pbIHKE LUMPOKUM CMPOCOM MOSb3YHOTCH HEOAMMOBbLIE Kaydyku, TaK Kak
OHM SABNSKOTCH 3KOMOrMYECKM YACTBIMU U NO3BOMAIOT MNONyYaTh N3AENNS C BbICOKMMU 3KCMNy-
aTauMoHHbLIMM CBONCTBAMM.

Karanutunyeckne cucrtembl Ha OCHOBE Heoauma no3BOMAKT MONy4HYUTb HGOJJ,IAMOBI:II?I
yuc-1,4-nonubytagner (CKO-H, CKO-HA), KOTOpbIA XxapaKkTepmsyeTCsi BbICOKMM COAEPKaHU-
eM yuc-1,4-3seHbeB (96 % — 98 %) N NMMHEMHOCTBLIO NOIMMEPHbIX Lienen, YTo obecrneymBaeT
€ro OTNMYHble (PU3NKO-MEXaAHNYECKME MoKasaTenn Mpu CTaTM4eckoM W AMHAMUYECKOM
HarpyxeHu1, TennoobpasoBaHue B ByfkaHU3aTax kak npy NepeMEHHON Harpyske, Tak 1 npu
nepemMeHHon fedopmMaumn, a Takke yCTanocTHYH BbIHOCIMBOCTb, COMPOTUBIIEHNE paspac-
TaHUI TPELLMH 1 nope3oB. Kpome Toro, Mo CpaBHEHWUIO C APYTMMUK YUC-OyTafeHOBbIMU Kay-
yYykamu OH nyudlle nepepabaTbiBaeTcA Ha BarbLax, MMeeT Bonbluyto KOre3aMoHHYH Mpou-
HOCTb W KINENKOCTb CbIpbIX cMecel, Bonee BbICOKME 3MacTUYHOCTb, M3HOCOCTOMKOCTL M CO-
NPOTUBIEHNE Pa3ANPY BYNKaHN3ATOB.

B HacTosiLee BpeMS aToT nonubyTaaneH BbIMycKaeTcs B
OAO «HwxHekamckHepTEXUMY» noa TOProBbIM Has3BaHWEeEM CKAOH " B
OAO «BopoHexcmHTeskayuyky» nog ToproebiM HassaHvem CKO-HJ.

HeonumoBble nonubyTagneHbl BCNEACTBME BbICOKOM CTEPUYECKON U MONEKYNSPHON
OAHOPOAHOCTM U JIMHENHOCTM UMEHOT MyYLLne, MO CPaBHEHUIO C APYTMMK nonmbyTagueHamm,
LVHaMUYecKkne CBOWCTBa W He MMELOT paBHbIX MO M3HOCOCTOMKOCTW B MpoLiecce aKcnnyara-
UMM B NPOTEKTOPHON pesnHe. OfHaKo B KMMMAaTUYECKMX ycnoBuax Poccum npossnaTes u
HeKoTOopble OTpULUATENbHbIE CBOWCTBA HEOAUMOBLIX NONMMBYTaAMEHOB, CBA3AHHLIE C UX NO-
BbILLEHHOW CTEPEOPErynspHOCTLIO, — BbICOKas KPUCTaNNMU3yeMOCTb U NMOHWKEHHas MOPO30-
CTOVKOCTb.

2.1.2.2.1 OnucaHue TeXHONOrUYECKUX NPOLIECCOB, UCMONb3yeMbIX B HacTosilee
Bpems

Kayuykn CKAO-HAO, CKOH saensiotcs npopykTtamu, coaepXawmmuv He meHee 96 %
yuc-1,4-3BeHbeB, NONyYeHHLIMU B pesynbTate nonumepusauum GytagneHa B pactsope B
NPUCYTCTBUM KaranmsaTtopoB Ha OCHOBE PeAKO3eMerbHbIX METAIIOB.

TexHornornyeckas cxema norny4venus kayvyka CKOH npepcraesneHa Ha pucyHke 2.1.4.
Monumepusauma GytagueHa-1,3 OCyLECTBNAETCA B r€KCAaHOBOM PacTBoOpUTENne B MPUCYT-
CTBUW KaTanuTU4eCckom CUCTEMbI HA OCHOBE HeofeKkaHoata Heoauma.

[ekcaHoBbIM pacTBopuTens u OytagueH-1,3 HenpepbiBHO NOAAETCA B CMECUTENb
KOHPy30p-audpdysopHoro tmna anga npurotoeneHns wuxrel. Lnxrta nocne cmecutensa no-
JlaeTca B HUKHIOKO YacTb MepBOro no xoay nonumepmsaropa P-1. B nuHuio wunxTel, nepep,
nepBbIM MO XOAY NONMMEPU3aToOPOM, NOAASTCA KaTtanuTUyeckui komnnekce. MNonumepunsaro-
pbl paboTaloT rmapaBnuYEecky 3anonHeHHsIMK. [onnumepuraar 13 Nepeoro no xoay nonmme-
pv3aTopa NocTynaeT BO BTOPOW MO X04y NONMMepM3aTop, a 3ateM B TPETUIA.

Bce nonumepwusartopsl obopyaoBaHbl BUHTOOOpasHbIMMA MeLlankamm co ckpebkamu,
npeAHasHa4YeHHbIMW AN UHTEHCMBHOMO MEpPEMELLMBAHNA PEaKLUMOHHOW MacChl U OYUCTKU
BHYTPEHHVX NOBEPXHOCTEN MONIMMEPM3AToOpOB OT MNEHKU MonMMepusarta, yxyallarowen
ycnoBua TennoobmeHa Yepes cTeHky annapara.
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MonumepusaT nocne TpeTbero No xoay nonMMepusaTopa nocTynaeT B OTCTOVHUK E-1.
B nuHuto nonumepuaata nepes OTCTOMHWKOM B 3aaHHOM KONMMYeCcTBe A03MPYETCs pacTBop
crabunusaropa.

[ns OTMbIBKM NOMMMeEpU3aTta OT NPOAYKTOB Pa3NOXEHWUs KaTanMTUYeCKoro KOMmnekca
npegycMoTpeHa nogava YactnyHo-obecconeHHon soabl (HOB) B konnekTop nonumepusara.

B otcTorHuke E-1 npoucxoaut pasgeneHve nonvMepmsarta u soabl. HWKHWIN BogHbIN
CMOW C NMPOAYKTaMW Pa3fOXEHUSI KaTanuTUYECKOro KOMMIeKca nogaeTcs Ha oTcTavBaHue.
Monvmepusat 13 OTCTOMHMKa NOCTynaeT B ycpeaHuTens E-2. Mo mepe 3anonHeHus ycpea-
HUTENs1 NoNMMepmn3aT 0cBOBOXAAETCA OT BOAbI 3a CYET Pa3HOCTU yAenbHbIX BecoB ¢ obpa-
30BaHMeM cnosi Boabl U nonumepusara. Boga ns kyboson yactn ycpegHutens, no mepe
HaKOMNEeHMs, OTKaYMBAETCS B OTCTOMHUK E-1. YCpegHEHHbIN 1 0CBOBOXAEHHbBIA OT BOAbI NO-
nMMepun3aT NofaeTcsl Ha CUCTEMY Aerasauuv, npefHasHaueHHyro Ans OTFOHKU pacTBopuTe-
NS W NOnyYeHUst KPOLLKK nonumepa. MNonumepnaaT nogaeTcs B amyneratop 3-1, rae npouc-
XOAWT 3MynbrMpoBaHWe nonuMepusarta u LmpkynsuvoHHon eopbl. Mocne amynbratopa no-
nMMepusaT NocTynaeT B kpolukoobpasosaTens MNH-1, clopa xe nogaeTea nap W UMpKynagm-
OHHasa Boga. op pencteneM napa nNonMMepu3ar, NOCTyMNarWuii B KpOLKooOpasosaTeb,
namenbyaeTca n Harpeaetca. O6pasoBaBLLAsca CMeCb Napa, M3Menb4YeHHOro Nonmmepu-
3aTa, NapoB yrnesoj0pPOA0B U LMPKYNSALMOHHOM BOABI NMOCTYNaeT B KyOOBYyH YacTb NepBoun
cTyneHun gerasaumm — gerasatop J1-1. Mpu noctynneHun cmecun B kyBoByro YacTtb | cTyneHn
ferasaTopa He3anonMMepusoBaBLUMECA MOHOMEPbLI U pacTBOpUTENb MpU Temnepartype oT
90 °C go 110 °C 1 gaeneHun He Gonee 3 Krc/cM? NCnapsiioTest U3 U3MENbYeHHOTO NoMMMepH-
3aTa, 0bpasys KpoLKy kaydyka. Cogepxalmica B LMPKYISLMOHHOW BOAE aHTUarnomeparop
apcopbupyeTcs Ha NOBEPXHOCTU KPOLLKW kaydyka, 0Opasysa TOHKYH NNeHKy, YTo NpeaoTepa-
WaeT cnunaHne OTAeNbHbIX YacTuL KPOLIKW kaydyka. [lapbl yrmeBojopofoB M BOAbl
| cTyneHwn perasaropa NocTynaroT Ha KOHASHCALMIO U pereHepauyio.

CycneHauns KpoLLkM kaydyka (nynbna) B Boge noctynaet us | ctyneHu gerasartopa J1-1
3a cyeT pasHocTM gaeneHu mexay | u Il ctyneHamn gerasauyumm Ha |l cTtyneHb aerasaropa.
[JerasvpoBaHHas KpoLLKa kaydyka B LMPKYNALUMOHHOM BoAe BbiBoauTca us Il ctynenn aera-
3aTopa M NOCTynaeT Ha arperar CyLUKU.

CycneHana KpoLwkn kaydyka NOCTyrnaeT B KoHueHTpaTtop JI-2. 3a cuyeT pasHocTu
yAernbHbIX BECOB BOAbI M KPOLLKU Kaydyka KpOLLKa BCMIbIBAET U KOHLEHTPUPYETCS B BEPXHEN
4YacTu KOHUeHTpaTopa. B BepxHen 4actu KOHLEeHTpaTopa YCTaHOBNEH CKpebKOBbIN TpaHCc-
noptep (rpabnu), C NOMOLLBIO KOTOPOro Chipas KpoLlka kaydyka C copepkaHuem BoAbl
50 % — 60 % NO HaKkMOHHOMY CTOMY KOHLIEHTpaTopa MOAaEeTCs Ha LUHEKOBLIN TPaHCMOop-
Tep A-1. Kpowka kaydyka WHEKOBbIM TPAHCMOPTEPOM MOAAETCH B OTKUMMHYHO MalMHY NOo3.
A-2. B OTXMMHOW MalLMHe KpOLLKa Kay4yka OTKMMaeTCsl 10 cofepaHus Bnarn 5 macc. % —
10 macc. %. [lanee kpowka kay4vyka NoCTyrnaeT B CyLUMIbHYIO MalluMHy no3. A-3, rae npouc-
XxoauT ObICTpas cyllka BCEW MacChl Kaydyka A0 cogepxaHus Brnarn He 6onee 0,05 macce. %.
M3 cylumnbHOM MaLLMHBI KPOLLKa Kay4vyka NOCTYNaeT Ha ropu3oHTanbHbIN BUGpOoTpaHcnopTep
A-4 (cywmnkn), rae NPoOMCXOAUT OKOHYaTenbHasl CyllKa KPOLLUKU Kaydyka U 3aTeM ee oxna-
xaeHne. Cyxas KpoLlKa kaydyka nogaeTcs Ha cnupanbHbii BUbpoanesaTop A-5, rae Kpoluka
Kaydyka obayeaeTca noforpetsiM Bo3gyxom. Kpollka kaydyka M3 BepTuKanbHOro Buopaum-
OHHOro TpaHcrnopTepa MocTynaeT B AO3NPOBOYHbIE BeChI. [py HAMOMHEHUN [03UPOBOYHBIX
BECOB A0 OnpefeneHHoro Beca kpoLlka kaydyka copacbkiBaeTcsi B kamepy npeccosaHus. lMo-
cne kamepbl npeccoBaHna BpUKET kayuyka ¢ Temnepartypon He 6onee 80 °C n Becom 30 kr
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ynakoBbiBaeTcss B EVA-NIEHKY M No TpaHCNOPTEPHbLIM /IeHTaM NoCcTynaeT Ha cknaj roToBoi
npoaykuum.

Cxema nosyyenus kaydyka CKAH

PucyHok 2.1.4 — Cxema nonydeHus kaydyyka CKAH
2.1.2.2.2 Tekyuwme ypoBHN 3MNCCUUN B OKpYXallLlyo cpeay

MokazaTenn noTpeb6neHns cbipbA U 3HepropecypcoB (HOPMbl pacxoga) npu npous-
BoacTBe CKAH Ha HeogMmoBOM KaTanu3aTope npusefeHsbl B Tabnuue 2.1.11.

B tabnuuax 2.1.12-2.1.14 npuBegeHa uHcopmauua no Bbibpocam, cbpocam, OTXO-
Aam npeanpuatuii — npoussoantenein CKAH Ha HeoanMOBOM kaTanusaTope.

Mpu npoussoactee kayyykoB CKAH 3arpsAsHsawowme sewectsa (3B) B oKpyxatoLlyto
cpeny nonagalwT ¢ BO3AYLWHbIMU BbiGpocaMy M CTOYHbIMWM Bogamu. OCHOBHbIMW WCTOYHUKA-
MK BblgeneHns 3B aBnatoTca TexHonornyeckoe obopynoBaHve ¥ KOMMYHUKaLMWK.
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Tabnuuya 2.1.11 — MNokasareny NoTpedneHns Cbipbs U SHEPTrOPECYPCOB * NpW NPON3BOACTBE Kaydyka yuc-OyTaanmeHoBoro
pacTBOPHOrO Ha HEOLMMOBOM KaTanusartope

MuHUManbHBIN pacxos SHepreTUYecKnx (CbipbeBbIX)

MaxkcumarbHbIN pacxop SHEPreTMUecknx

Mokasarenm pecypcos B rog (CbipbeBbLIX) PECYPCOB B rog,
Cblpbe, Kr/T:
- ByTaaneH (anBUHUN) 1000 1052
OnekTposHeprus, kBT u/T 330 425
Tennosas aHeprus, Mkan/T 50 7,0

* YpenbHble pacxoabl No NOTPebrieHnio SHEPropecypcoB NokasaHbl TOMBKO MO 3Hepropecypcam, nocTaensemMbiM CO CTOPOHbI, COG-
CTBEHHbIE SHEPropecypchl B pacHeTax yAenbHbIX Nokasarenen He yYTeHb!.

Tabnuua 2.1.12 — TekyLime ypOBHM SMUCCUN B OKPYKaIOLLYIO Cpeay Npy NPOM3BOACTBE kaydyka yuc-6yTaameHoBoro pacTBOpHOro Ha
HEOAVMOBOM KaTanunsaTope (BbIBpoChI)

3B B BbIGpOCaX

YaenbHoe 3Ha4eHune, Kr/T, He Gonee

AsoTa anokeua 0,62
A30Ta okeug 0,10
Yrnepoaa okeng, 0,61
Yrneeogopoabl npeaensHble C1 — Cs (MCkMo4asn MeTaH) 0,02
Yrnesogopogbsl npeaensHslie Cs — Cio 9,0
LinknorekcaH 0,73
1,3-6yTagmeH (AnBUHANM) 0,65
MeTtunben3son (Tonyon) 0,74
Hedopac YC/94/99 0,55

Tabnuua 2.1.13 — TekyLUMe ypOBHM 3MUCCUN B OKPYKaIOLLLYHO Cpeay Npy MPOU3BOLCTBE Kayyyka yuc-0yTaaneHoBOro pacTBOPHOrO Ha
HeoJMMOBOM kaTanusaTtope (cbpochbl)

3B B cbpocax

YaenbHoe 3Ha4yeHue, Kr/T, He Gonee

HedTenpoaykTbl

0,01
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Okon4aHue mabnuupi 2.1.13

3B B cbpocax

YaensHoe 3HadyeHue, Kr/T, He BGonee

Tonyon 1,43
B3BeweHHbIe BewecTea 0,10
Cyxow ocTtaTtok 45
XNK 5,0
pH (ea.) 7,5-10,5

Tabnuua 2.1.14 — TekyLuMe YPOBHM SMUCCUM B OKPYKAHOLLYIO CPEAY MPY NPOM3BOACTBE Kaydyka yuc-OyTaAneHOBOro pacTBopHOro Ha

HeoAMMOBOM KaTanmaaTtope (0TXo4bl)

Knacc onac- YaenbHaa macca
Macca o6pasoBaHus oTxo-
HanmeHoBaHWe 0TX0408B Koa no ®KKO HOCTW ANs 0B B PEISPEHTHOM roay, T obpasoBaHuA OTXO-
oC A P P Ay, AOB, Kr/T

OTxoAbl CUHTETUYECKUX U I'IOJ:IyCVIHTeTI/IHeCKVIX macen 41300000313 3 42 0.2
W rMAPaBINYECKUX XUAKOCTEN
OTx0abl Npon3BoAcTBa kayvykos OyTaanes- 31613000294 4 12,5 0.5
CTUPONbHbIX U ByTaaNEH-METUNCTUPONBHBIX
KaTtanuaaTo OCHOBE OKCMAO -

Tanu3aTopbl HA OCHOBE OKCUAOB KPEMHMSA 1 anto 44101200494 4 6,25 0.3
MWHUS MpoYMe oTpaboTaHHble
OTx0abl copBeHTOB, He 3arpsi3HEHHbIE OnacHLIMU 44210000494 4 0,3 0,01
BeLlecTBaMm
Anromorenb oTpaboTaHHbIN, 3arps3HEHHbI ONacHbI- 44250200494 4 10 0.4
MU BELLecTBamMm
Tepmononumep oT 3a4MCTkn 060opyL0BaHNS PEKTM- 31619111204 4 1,06 0,05

hukaumm SytaaneHa v gerasayum kay4yykos
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2.1.2.3 Kayuyk yuc-6ytanneHOBbIA Ha NIUTUEBOM KaTanusartope

Byragmerosbin kaydyk CKO-J1 — npoaykT nonumepusauyum GytagueHa B pacteope B
NPUCYTCTBUM NIUTUNOPraHNYECKOro MHULMaTopa, obnagaromin NOHWKEHHOW XNafoTekyye-
CTbIO, XOpOLLUEA MOPO3OCTOMKOCTBIO M Y3KMM MOJSIEKYNSPHO-MacCOBLIM pacnpeaeneHneM.
Kayuyk CK-J1 conepxut 11 % — 16 % 1,2-3BeHbEB 1 xapaKkTepuayeTcs BA3KOCTLIO No MyHn
46-60 ycn. ep. lNpeaHasHavyeH AN MCNOMb30BaHUS B MPOLECCEe CUHTE3a yaaponpoYHOro
nonucTupona.

B Poccun HenpepbIBHbIM MpoLiece nonyyeHusa kaydyka nog mapkor CKO-NIMP, eno-
cnegereum CKA-N250, ocywectenanca Ha BopoHexckom 3asoge CK B nepuop 1980—
1993 rr., Ha gaHHbIM MoMeHT Ha MAO «HwkHekamckHedTexM» BbinyckaeTca mapka CKA-I1.

B kauecTBe katanuTUYECKON CUCTEMbI UCMONL3YETCA H-OyTUnnMTUN U MogudukaTop
Ha OCHOBE arnkoronsiToB LENOYHbLIX U LENOYHO3EMENBHBIX METANMMOB, NMO3BOSISIOLMIA NOBbI-
CUTb CKOPOCTb WHALMMPOBaHWA, nonyyarb nonubytagneH ¢ yskum MMP un obecneuneatb
BbICOKYHO CKOPOCTb NMONMMEPM3aLINK.

KoHeepcus 6ytaameHa B npouecce nonyyeHns kaydyka CKAO-1 — He meHee 92 %.

BaxHon 0COBEHHOCTBIO aHWMOHHOW MONUMEPU3aLMN SBMSETCS HanMUuMe CKUBYLLNX»
NONMMMEPHBIX LIENEN, KOTOPbIE B YCNOBUSIX HENPEPLIBHOMO NPOTEKaHUA npoLecca nonMmepu-
3aLMKn 1 NOCTOAHHOW MOANMUTKA MOHOMEPOM CnocoGCTBYET NPOTEKAHUIO NPOLECCOB reneoct-
pa3soBaHua 1 3abuBKe MONMMEPU3aLMOHHBLIX annapatoB. [ns npeaoTtepalleHus reneobpa-
30BaHUSA B peakLMOHHY0 CUCTEMY BBOAUTCS TOSYOI.

O6pbiB NONMMMEpPM3aLM MOXHO NMPOBOAUTL BOAOW, CNUPTaMK, KUCNOTaMMU.

AnnapaTypHoe odopMneHne CTaaui TEXHONMOMMYECKOro NpoLecca NosyueHnst kaydy-
ka CKO-N npexcraeneHo Ha puc. 2.1.5.

2.1.2.3.1 OnucaHue TEXHONOIMYECKMX NPOLIECCOB, UCMONb3yeMbIX B HacToslee
BpeMs

ByTanveHoBbIN NUTUEBLIN KayyyK MPOM3BOANTCS METOAO0M aHUOHHOW NOnMmepusaumm
OyTagmeHa-1,3 B pacTBope rekcaHoBOro pacTBOPUTENS C MPUMEHEHUEM BbICOKOKOHLEHTPU-
poBaHHoro katanmsatopa H-6ytunnutus (HBJ1) B npucyTcTBUM MOoanUKaTOpoB Ha OCHOBE
ankorofisiToB LLENOYHbIX U LENOYHO3EMENbHBIX METaNsIoB.

ByTtaaneH 1 rekcaHoBbIN pacTBOPUTENb CMELLMBAKOTCS B TPyOONPOBOAE U € TeMMepa-
Typon ot 28 °C po 30 °C nopaeTca B BEPXHIOIO YacTb MEpPBOro Mo Xo4y nonvmepusaTopa
P-1. B nvHMIO WNXTbI, Nepes NepBbIM Mo X04y NONMMEepU3aTopoM, NogaeTcs MogudurkaTop.
KaTtanunsatop HBJ1 nogaeTtcs HenocpeacTBeHHO B annapar. [lonumepusar n3 nepsoro no xo-
[y npoLiecca nonuMmepmusaTopa noctynaeT Bo BTOPoW. MNMonumepusatopsl paboTaroT ruapae-
TIMYECKN 3arONHEHHBLIMU.

Mo okoH4aHuW nonumepusaumm AN npepbiBaHMA nNpouecca NoaaeTca HeoaekaHoBas
KMCIOTa 1 NPOn3BOAMUTCSH 3anpaBka aHTUOKCUAaHTOM. [lanee nonumepusaT HanpaenseTcs B
ycpepHutens E-1. locne ycpeaHeHWs nonvMmepusar MoAaeTcs Ha CuUCTeMy Aerasauumu,
npefHasHa4YeHHyo 419 OTTOHKW pacTBOPUTENS U MOMNYYEHUs KpoLLKku nonvmepa. MNonumepu-
3aT NojaeTcs B 3Mynbratop 3-1, rae npoucxoauT 3MynbrMpoBaHne nonMMepusaTa u LmMpKy-
JNISIUMOHHONM BoAbl. [locne amyneratopa nonuMepuaar nocTynaeT B kpollkooOpasoBaTerb
MH-1, ctofa >xe nogaeTcs nap v LUMpKynsumMoHHas Boga. MNoa penctemMem napa nonmMMmepunsar,
nocTynarwwmn B KpolukoobpasoBaTenb, naMens4aeTcs u Harpesaetcs. OOpasosaBLuasics
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CMECbh napa, U3Menb4YEHHOro NonuMepm3ara, Napos YrneBoAOPOAOB U LIMPKYNALMOHHOW BO-
Abl NocTynaeT B KyGOBYH YacTb NepBOW CTyneHn aerasauum — pgerasarop J1-3. Mpu nocTyn-
NEHMN cMecu B KyBoByHO YacTk | CTyneHn Aerasaropa He3anonmMMepr3oBaBLUMECS MOHOME-
pbl 1 pacTBopuTens npy Temnepatype ot 90 °C fo 110 °C u paeneHun He Gonee 3 krc/cm?
MCNapsitoTCs U3 M3MENbYEHHOro nonmmepmnsara, 06pasys KpoLUKy kaydyka. Cogepxallumincs B
LUMPKYMSILIMOHHON BOAE aHTMarioMmepartop aacopbmpyeTcs Ha NOBEPXHOCTM KPOLLKU Kay4yka,
06pasys TOHKYHO NMEHKY, YTO NPEeAOTBPALLAET CIVNaHNe OTAENbHBIX YacTuL, KPOLLKX Kaydy-
ka. Mapbl yrnesogopofoB U BoAk! | cTyneHn aerasaTopa NocTynaroT Ha KOHAEHCAUMIO U pe-
reHepaumio.

CycneHsns ¢ coaepaHMeM KpoLlku kaydyka 2,5 % — 3,5 % B Boge (nynena) us
| ctynenn perasatopa J1-3 3a cyet pasHocTu gaeneHui mexay | v Il ctynenamum gerasaumm
noctynaeT Ha |l cTyneHb gerasatopa. [erasmpoBaHHas KpoLUka Kaydyka B LMPKYNALMOHHON
Bofe BbiBOAUTCA M3 |l CTyneHn aerasatopa v NocTynaeT Ha y3en BbIAEIEHNSA U CYLLKW.

CycneHansi KpoLKM Kaydyka noctynaeT B Oak-cOopHuk J1-4. Bak-cOopHuk cHabxeH
MeLlankon ans npefoTBpalleHs KOMKOBaHUS KPOLLKK kaydyka. U3 Gaka-cOopHuka nyrnbna
Kaydyka NogaeTcsa Ha HaknoHHoe cuTo A-1 arperara BbigeneHus U cylku. [lanee kpoLuka ka-
ydyKka MocTynaeT B ODKUMHON 3KCTpyaep A-2. B ODKMMHON MaluMHe KpOLLKa KaydyKa OTXu-
MaeTcsa Ao cogepxaHus snarm 5 macc. % — 10 macc. %. [Janee kpoluka kay4dyka noctynaet
B CyLUMMbHYIO MaluHy A-3, rae npovcxofuT ObicTpasi Cylika BCel Macchl kaydyka [O CO-
aepxaHusa Bnarn He bonee 0,06 macc. %. M3 cywmnbHOM MalLvHbl MHEBMOTPAHCMOPTOM
KpOLUKa kaydyka MOCTYnaeT Ha ropu3OHTanbHyH CyLUMNKy A-4 (CYLWWIKW), rAe npoucXoauT
OKOHYaTenbHasa CyLUKa KPOLUKW Kaydyka M 3atem ee oxnaxgeHue. Cyxas kpolika kaydyka
NMofaeTcsi Ha pacnpeaenuTenbHbIA koHBelep A-5, fanee nocTynaeT B JO3MPOBOYHbIE BECHI.
Mpn HanonHeHWW LO3MPOBOYHLIX BECOB A0 OMNpeAeneHHOro Beca KpoLKka kaydyka cbpacel-
BaeTCH B kamepy npeccosanus. lNocne kamepel npeccoBaHnsi OpMKET Kaydyka ¢ Temnepary-
pon He Gonee 80 °C n BecomM 30 Kr ynakoBbIBAETCA B NOIMCTUPOIIbHYIO NIEHKY M MO TpaHc-
NopTepHbIM NEHTaM NOCTYNaeT Ha CKnaa roTOBOW NMpoayKLumw.

MpuHumnnansHas cxema nonyyeHns CKAJ npveeaeHa Ha pucyHke 2.1.5.
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PucyHok 2.1.5 — lMpuHuunuansHasa cxema nonydyenus CKAO-/1
2.1.2.3.2 Tekylwne ypoBHU 3IMUCCUMN B OKpPYXaloL Yy cpeay

Mokasatenn noTpeb/sieHna CbipbA WM 3HEpPropecypcoB (HOPMbl pacxoga) npu Npowus-
BoacTBe CK[ Ha nnTueBOM kaTasim3aTope npuBefeHbl B Tabnuue 2.1.15.

B tabnuuax 2.1.16-2.1.18 npuBeaeHa uHdopmaums no Bbibpocam, cbpocam, OTXO-
AaMm npegnpuaTtuii — npoussoauTeneit CKA Ha IMTMEBOM KaTasm3aTope.

TBepAable oTX0oA4bl

Bo3geicTBne TEXHOMOIMYECKOro npoLecca NoyvyeHns kaydyka Ha OKpyXaloLlylo cpe-
4y BO3MOXHO Takxke U OT 06pasylolmxcs TBepablX OTXOL0B.

Mpu 3aMeHe PUNBbTPYIOLMX 3N1EMEHTOB NPU NPOU3BOACTBE CUHTETUYECKOro Kayuyka
06pasyloTcsa 0TXo4bl (YUbTPOB U (PUILTPOBA/IbHBLIX MartepuanoB oTpaboTaHHble (0TX0Abl
UNbTPYIOLWNX 3/1IEMEHTOB, 3arpsA3HeHHble NoAnbyTaameHoM) 3 knacca onacHocTU. Bosb-
Wwunii 06beM 06pPa3yoOLLMXCA OTXOLO0B COCTaBMAAIT OTXOAbl 3a4MCTKM 060pYLOBaHUSA PEKTU-
hmkaumm bGyTagmeHa B NPOM3BOACTBE KayyykoB OyTaaneHoBbIX (4 knacc omacHocTun). Oba
BMAA OTXOLOB HanpabnslTCA Ha MNOJIMIOH 3aXOPOHEHUS MPOMbILWIEHHbIX OTXOAOB.
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Tabnuuya 2.1.15 — MNokasaTtenu NoTpebreHnsa Cbipbs U SHEPropPECYPCOB * MPW NPOU3BOACTBE Kaydyka OyTaaneHoBOro pacTBOPHOro

Ha NUTVUEeBOM KatanmaaTtope

MUWHUManNbHBIA PACXO4 SHEPreTUHECKUX (CbIPbEBbIX)

MakcrMarnbHbIN pacxos SHEPreTUHECKMX (Cbipb-

Mokasarenu PecypcoB B rog €BbIX) PECYPCOB B rog

Chbipbe, T/T:

-OyTagueH (AnBMHWN) 1,1 1,1
OnekTposHeprus, KBT-u/T 667,2 667,2
TennosHeprus, Mkan/T 6,14 6,14

Xonog aMmmunadHeIn, Mkan/T 0,12 0,12

Bogaa yacTuuHo oBecconeHHas, m° 1,41 1,41

Boga TexHu4eckas oceeTneHHasi, M3 6,60 6,60

Boga oBopoTHas, TM3 0,45 0,45

Boga ropsiyas, Mkan/t 1,402 1,402

* YaenbHble pacxogbl No noTpebneHno 3HepropecypcoB NMoKasaHbl TOMLKO MO 3HEPropecypcam, NOCTaBMAeMbIM CO CTOPOHbI, COB-
CTBEHHbIE 3HEPropecypchl B pacyeTax yAerbHbIX NnokasaTenei He yuTeHb!.

Tabnuya 2.1.16 — Tekylume ypoBHU SMUCCUN B OKPYKaIOLLIYIO Cpeay Npy NPon3BOACTBE Kayyyka 6yTagnmeHoOBOro pacTBOPHOIo Ha

NMTUeBOM KaTanusatope (BbIGpochl)

3B B BbIbpOCax YaenbHoe 3HaueHue, kr/T, He Gonee
Yrnesoaopoab! npeaenbHole C1 — Cs (Ucknodan MeTaH) 0,30
Yrnesopopoab! npeaeneHele Ce — C1o 0,25
Yrnesogopoabl npeaensHble C12—C1so 0,01
1,3-6yTagveH (ausuHun) 0,002
MeTtunbeH3on (Tonyon) 0,81
LinknorekcaH 0,02
KepocuH 0,003
MwHepanbHoe macno 0,19
Mbinb abpasveHas (kopyHA 6enbii, MOHOKOPYHA) 0,001
Mbinb kayvyka 0,01
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OxkonyaHue mabnuupi 2.1.16

3B B BbIGpocax

YaenbHoe 3Ha4eHue, Kkr/T, He Gonee

XKenesa okema 1 Nbifib MeETaNNMYecKas ot CBapO4HbIX MOCTOB U CTAaHKOB

0,07

Tabnwuuya 2.1.17 — Tekywme ypoBHU IMUCCUN B OKPYXKaIOLLyHO Cpeay Npy Npon3BOACTBE Kayuyka byTagnMeHoOBOro pacTBOpHOro Ha

JNINTUEBOM KaTtanuaatope (copocbl)

3B B cHpocax YaenbHoe 3Ha4yeHue, Kr/T, He bonee
Hedrenpoaykrbl 0,25-10°%
B3BelleHHble BewecTsa 0,38:10-%
XIMK 0,19-10°
pH (ea.) 6,5-9,5

Tabnuuya 2.1.18 — TekyLLUMe YPOBHM 3MUCCUM B OKPYKatOLLLYHO Cpeay npu Npon3BOACTBE Kayyyka OyTagnMeHOBOro pacTBOpHOro Ha

TNIUTUEBOM KaTanusatope (0TxoAbl)

Macca o6pasoBaHus

OT1xoabl 3a4ncTkm obopyaoBaHNs pekTudmkaumm bytagne-
Ha B NPOU3BOACTBE Kay4ykoB ByTafMeHOBbIX

HaumeHoBaHue oTxo408 Koa no ®KKO Knacc onacHoctu ana OC 0oTX0A0B B pede-
PEHTHOM rogy, T
Mpoune oTxoabl PUNBLTPOB U PUNBTPOBaNbHBIX MaTepua- 44390000000 3 0,5
noe oTpaboTaHHbIe (0TX0Abl PUNBTPYIOLLMX 31IEMEHTOB, 3a-
rpsi3HEHHbIE NonmMbyTaaneHom)
31611811204 4 14,73
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2.1.3 Kayuyk 6yTagueH-ctuponbHbiv (ACCK) (B ToM uncne MacnoHanosnHeHHbI)

Cononumepel ByTaaueHa co CTUPONOM (0-METUNCTMPONOM) SIBMSIOTCS OLHUMW K3
Hanbonee MaccoBbIx kay4yykoB obLyero HasHavyeHns. OCHOBHOE KOMMYECTBO TakMX Kay4ykos
nony4yaroT nyTeM pagukanbsHoW cornonuMepusaumm B amynscum. BmecTe ¢ Tem GyTaaueH
cnocoBeH Kk cononmmepuaaumm co CTUPONOM NO aHWOHHOMY MEXaHU3My, No3TOMy UMeeTcs
BO3MOXHOCTb CMHTE3a 1X COMONVMEPOB B PACTBOPE C MCMONb30BaHMEM FUTUNOPraHNYECKUX
kaTanusatopoB. Takve (pacTBOpHbie) ByTaAMEH-CTMPONbHbIE Kayyykd B MOCREAHVE rogbl
HaxoaaT Bce Bonee LUMPOKOE MpUMeHeHWe. TexHonorns cCuHTe3a NorMMepoB B pacTBope
fonee aHeproemka W CrnoxHa, 4em B 3MyIIbCUM, NO3TOMY CTOMMOCTb TaKuMX NMOSIMMEPOB OKa-
3bIBAETCA HECKOJIBKO BbILLE, YEM Y 3MYMbCUOHHBLIX Kay4ykoB, HO BbIUIPbILL B CBOWCTBEX MO-
TNyyaeMbIx MONMMEPOB OnpaBAbIBAET 3TW 3aTpaThl.

Mpy nonuvepusaumm Ha NUTUAOPraHNYECKUX COEANHEHUSIX MOXHO MosyYaTb 4Ba TU-
na cononvmepos:

- ctatnctudeckme (JCCK) ¢ HeynopspoyeHHON CTPYKTYpOW, He coaepxalyme CTu-
POnbHbLIX MUKPOOMOKOB; MO CPaBHEHWMIO C pafuKarbHbIMU COMOMMMEPaAMN OHWU codepXar
MeHbLLE HWU3KOMONEKYNAPHBLIX dPaKkLWA, MX MaKpOMOMEKynbl NPakTU4eCcku He MMEIT pas-
BETBMEHWM N XapaKTepu3yloTCa MOBbILEHHbIM cogepKaHnem ByTaaneHoBbIX 3BEHBEB B MO-
NOXeHUN 1,4-yuc- N MOHWKEHHBbIM — B MOMOXeHUn 1,2-;

- BrnoyHble, C perynspHbIM pacronoXeHneM CTUPONbHbIX 3BEHbEB, obnapawowme
CBOWCTBaMU TepMO3NacTonnactoB U crnocobHble nepepabarbiBatbCA MeToAamMu XKUAKOro
dopmoBaHus. Brnok-cononvmvepsl MoryT obnagars CBOMCTBAMU TEPMONNACTOB UMW TEPMO3-
nacTonnacros.

BytagveHoBble 3BeHbA B Monekynax OyTaguMeH-CTUporbHbiX U ByTagu-
€H-0-METUINCTUPONbHBIX Kay4yKOB CO€AUHEHbI KaK B nonoxeHun 1,4- (75 % — 80 %), Tak u B
nonoxerun 1,2- (17 % — 23 %).

2.1.3.1 OnucaHune TexXHONOrMYeckux npoLeccoB, UCNOMb3yeMbIX B HacTosee
BpeMsA

TexHonorusa nonyyveHus JCCK nmeeT MHoro obuiero ¢ npoueccaMu NonyvyeHus pac-
TBOPHBIX M30MPEHOBbIX U ByTaaneHoBbIx kayvykoB. OfHako 0COBEeHHOCTAMM 3TOro npouecca
SABNSOTCA NPAaKTUYECKU MOMHOE MCYEprnaHWe MOHOMEPOB W, CrefoBaTeribHO, YNpoLlueHue
CXeMbl NepepaboTku BO3BPATHbIX NMPOAYKTOB, CPaBHUTENBHO HU3KWIM pacxoh KatanvaaTopa,
BblCOkas Temneparypa nonumepusaumm (60 °C — 80 °C), nossonsioLas ncnonb3osaTb B
Ka4ecTBe xnajareHTa Boay.

B kauecTtBe pacTBOpUTENS NMPUMEHSIIOT CMECh LMKIIoreKkcaHa 1 rekCaHoBOW (hpakLum B
CoOTHoLeHun 75 : 25. CMecb pacTBOpUTENsS U MOHOMEPOB 3alaHHOrO COCTaBa Mocre TUT-
pOBaHMA Ha COEAUHEHUSIX NUTUS (AUNUTUANONNOYTaaMeH U GYTUNNUTUA, pacTBOPEHHLIE B
rekcaHoOBOM (hpakLmm) NOCTyNaeT B NEPBbIN annapar kackaga peaktopoB. Cioga xe nogatot
KaTanusarop, npeacTaensaowmia cobon pacTeop ByTnnnutns u Bytnnara Kkanus B rekcaHo-
Bol dpakymm. O6bIMHO paboTaroT 2—-3 nonuMepuaaropa.

Taknm o6pa3om, npy NpoBeAeHUM NoNMMepMsauMm B pacTBOpe, MO CPaBHEHWUIO C
3MYNbCUOHHOW, TpebyeTca MeHbLUAsi HOMEHKNATypa BCTIOMOrarterbHbIX Marepvarnos, 40CTU-
raeTcs NonHas KOHBEPCUS MOHOMEPOB, MPOLECC MOXET ObiTb OpraHusoBaH C HebonbLWMM
KONMMYECTBOM CTOYHbIX BOA MUIMN A@XE MOMHBIM UX UCKMIOYEHMEM.
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Cratuctnyeckne 6ytagmeH-cTuposibHble kaydykn ACCK, nosyyeHHble MeTOA4OM pac-
TBOPHOI Mmonvmepusaumu, Mo LenoMy psgy CBOICTB NPEBOCXOAAT GyTaaMeH-CTUPOsbHbie
Kayuykn SMyNbCUOHHON NoMmepu3aun.

B HacTosilee Bpems Hanbonee pacnpocTpaHeHHbIMK fBnaTcs mMapku JCCK ¢ Bbico-
KM cofepXXaHuem BUHWUbHbIX 3BeHbeB 60 % — 70 % (HemacnoHanosHeHHbIi JCCK-2560 n
MacnoHanosHeHHbli JCCK-2560M27). 3a cueT M3MeHeHusi pacxofa moamdumkaTopa BO3-
MOXHO perynmpoBaHue cofepXaHus BUHUNbHbIX 3BeHbeB OT 10 % ao 70 %.

Cononumepusaumsa ocyliecTsnseTcs B 6aTapee nonumepusartopos. LUyxTa rotosuTcA
CMELUEHNEM OYMLLLEHHBIX M OCYLUEeHHbIX CTupona, byTagueHa u pactsopuTens (Lukiorekca-
HOBOrO W rekcaHoBOrO).

KOMMOHEHTbI LWMXTbl NOJAOTCA Ha CMelleHne B anadyparmoBblii cMecuTenb 8 U3 mep-
HUKoB 1-4, 3aTeM roToBas LIMXTa C MOMOLLbLIO J03MPOBOYHOrO Hacoca 11 nogaetcsa B nep-
Bbli nonvmepmsatop. B aTOT xe nonvMepmsaTop A03UPYHT WHULMUPYIOLWYK CUCTEMY, CO-
CTOSILLYIO M3 PacTBOPOB NINTUIAOPraHNYECKOro COeAMHEHUSI U MONAPHOl fo6aBkn (peHaoMu-
3epa), cobamxarlleld KOHCTaHTbl cononMmepusauuyu GyTagMeHa W CTMpofsia B rekcaHoBOM
hpakuymn. TpuHUMNManbHasa cxema nonvMepusauuy npyu nonyveHun kaydyka [CCK-2560
npusegeHa Ha pucyHke 2.1.6.

Monumepusat
21 Ha ferasaymio

1-6, 18 — mepHukn; 10; 11; 12 — A03UPOBOYHbIE Hacockl; 13; 14; 15 —
nonmmepmsartopsbl; 16 — dunbTp; 17, 21 — Hacockl; 19 — MHTEHCUBHbIN
cmecutens; 20 — ycpegHuTenb

PucyHok 2.1.6 — Cxema nonumepwusauum npu nonyyvyeHnn ACCK-2560

Cononumepusauna npoucxoaut B 6atapee cTaHAapTHbIX NOMMEPM3ATOpPOB 06be-
MomM 20 M3 npu nocnefoBaTesibHON HEMPEpPbIBHON Nojaye LUNXTbl CHU3Y U BbIBOAE NOvMMe-
pu3aTta n3 Bepxa annapaTtos. B nonumepusartopax nogaepxvsaetca temneparypa 20 °C —
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60 °C, npu 3TOM Ha BbIxOAe W3 MocneAHero annapara AOCTUraeTcs MpaKTUYecKu nonHas
KOHBEPCUS MOHOMEPOB. TenrnoTta, BblAENSAIOWAACA NP NONUMEPU3aLMM, OTBOAUTCA MpO-
MBILLIITEHHON LIMPKYNALMOHHOM BOLON, NogaBaemon B pyballku annaparos 12.

Pacteop crabunusartopa rotoeutcs B annapate 14 1 Ao3upyeTcs Ha CMeLLeHWe C Mo-
nmepusatom HacocoM 15. Monumepu3sar vepes puneTp 13, rae otaensaeTcs HepacTBOpU-
MbiIA B Yrneeogopoaax nonumep, nogaeTcs B UHTEHCUMBHBIA cMecuTenb 16 Ha cMmelleHne ¢
pacTBopom ctabunuaartopa. 3anpaBneHHbI CTabunmusaTtopoM MonmMMepUsaT nocre ycpes-
HeHWsa B annapate 17 HacocoMm 18 oTkauMBaeTCs Ha BOAHYIO Aerasauumio, Kotopasi ocy-
LecTenaeTcA No oBblYHLIM CXemaM, NMpuMeHsieMbiM B npousBoacTBe kaydyka CKU-3, npu
Temnepatype 100 °C — 115 °C n gasnennm 0,14-0,17 MMNa.

Mpu HeOBXOAMMOCTM NMOMNYYEHUS Macro- UM CXKEHANOMNHEHHOrO Kayyyka B pacTBop
Kaydyka Ha cTagvu AesakTuBaumv Karanusaropa BBOAAT HanonHUTENu — yrneBoaopoaHoe
MAaCIIo NN TEXHUYECKWUI yrrepos, (M ANOKCUA KPEMHUS).

JanbHenwas cylika 1 ynakoBka kaydyka NpOBOASTCS MO CXemam, OnMcaHHbIM Bbille,
npuv nonyveHnm CKN-3, CKA.

B wvHHOM  npoMbiwneHHocTn  Poccum  MCnonb3yloT  pacTBOpHbIA - ByTagmeH-
ctuponbHei kayyyk JCCK-18, copepxaiumm okono 13 % 1,2-3BeHbeB GyTaavieHa.

[ns obecneyeHnss HU3KMX NOTEPb HA KAYEHNE MPU COXPAHEHMM BbICOKOTO CLENNeHns
C MOKPOW LOPOron pacTBopHbIA ByTaaueH-CTUPONbHBIA Kaydyk AOIDKeH cogepxartb 45 % —
50 % 1,2-3BeHbeB. Takumum kaydykamu aenstorca JCCK-1845 (nuHelHbi) n JCCK-18450
(paseeTBNEHHbIN), KOTOpble cogepxar B OyraaneHoson yactu (50 + 5) % BUHWUIBbHBIX 3BEHb-
eB.

B NpOMbILLNEHHOCTM OCBOEH MpOLIECC MONyYeHus cratuctuyeckoro BytagmeH-
CTMPONLHOrO MacnoHanonHeHHoro kaydyka JCCK-2545M27 Ha ocHOBe kaTanuTU4eCckon cu-
CTeMbl H-DYTUNNUTUIA-anKoKCug HaTpus.

B kayecTBe ankokcupa HaTpus MUCMOMb30BaH PacTBOPUMBIA B TOMyOne nanpamonat
HaTpws, pacTBOP KOTOPOrO JIETKO JO3MPYETCS.

Mpy B3aMMoaencTBUMU H-OYTUNIUTUS C nanpamornartoM HaTpusi B YrmeBOAOPOAHOM
cpene obpasyeTcs H-OyTUNHaTPUI B BUAE XKENTO-MUMOHHOIC 0CagKa, HepacTBOPUMOro B yr-
NeBOLOPOAHOM pacTBopUTENe.

OcCHOBHbIE CBOWCTBa pPaCTBOPHbIX OyTaaUEH-CTUPOSbHBLIX KayvyyKOB U  KayyykoB
AMYIbCUOHHOM Nonnmepuraaumn Tuna CKC-30 npuBogaTcs B Tabnuye 2.1.19.

Kpome TOro, BO BpemMs MexaHu4yeckon 00paboTkn pacTBOpPHbIE — KayyyKu
He NOABEPrarTCs AECTPYKLUMM, OHWM XOPOLLO CMELUMBAKOTCH C APYrMMKU Kaydykamu obuiero
HasHayYeHWs!, TaKUMM KaK MONMM3ONPEHOBbIE, NONUByTaaneHoBbIE N Ap.

B oTnunuve OT aMynbCUMOHHbIX ByTaaneH-CTUPONbHBIX Kay4yKoB, pacTBOPHbIE Kay4yku
MOFYT HaMOJHATLCS 3HAYUTESbHO GOJbLUMM KONMYECTBOM TEXHUYECKOTO yrnepoaa, macna —
npv 3TOM PU3NKO-MEXAHNHECKNE CBONCTBA PE3MHbI HE YXYLUAIOTCS.

Tabnuuya 2.1.19 — CpaBHUTENbHaA XxapakTepucTuka pacTBOPHbIX N 3MYNbCUOHHBIX
ByTaAneH-CTMPObHbIX Kay4yKoB

MokazaTenu PacTBOpHbI Kayvyk OMYNbCUOHHBIN KayvyK
MaccoBoe cogepxanue, %:
OpraHN4YecknX KUCnoT - 58
rnonvmepos 98 91
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OkoH4YaHue mabnuupi 2.1.19

Mokasarenu PacTtBopHbIi kayuyk OMYNBbCUOHHBIN Kay4yk
300bI 0,05-0,1 0,4-0,6
CopepxaHue 1,2-3BeHbeB; 9 15
yuc-1,4 34 12
mpaHc-1,4 5 73
Hanunune 6okoBbIX OTBETBNEHWN Het EcTtb
MonekynspHo-maccoBoe pacnpegene- Yakoe LUnpokoe
Hue

2.1.3.2 TeKywme ypoBHM 3MUCCUN B OKPYXKalolyo cpeny

MokasaTrenn NoTpedneHns CbipbA U 3HEPropecypcoB NPy NPOU3BOACTBE kaydyka Oy-
Tagmnen-ctuponeHoro (ACCK), B TOM umcne macrnoHanonHeHHoro, npveeaeHbl B Tabnu-
ue 2.1.20.

B tabnmuax 2.1.21-2.1.23 npuBeaeHa nHpopmaums no Bbibpocam, cbpocam, OTXO-
Aam npeanpusitTun — npounssoauTenen kaydyka 6yragmen-ctuponeHoro (ACCK), B ToM unc-
e MacnoHanoIHEHHOTO.

Mpw npounseogctee ACCK oBpasytoTc B OCHOBHOM MOMMMEpPHbIE OTXOAbI, B TOM YMC-
ne TepmononMmep, obpasyroLMACA B peakTopax normmMepusaumm, Ha cTagusx Cywku 1 Bbi-
AeneHns nonumepa, n otpaboTaHHble aacopOeHTbl Ha OCHOBE OKCUAOB KPEMHUA U anioMu-
HUS.

OTxoAbl MepeparTcs Ha YTUIM3auuio opraHmMsauusm — noTpeduTensm OTXOAOB,
UMELLMM NIULIEH3MIO No 0BpaLLeHNIo C OTX0AaMU.
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Tabnuua 2.1.20 — lNokasaTtenun noTpebneHns Cbipbs U SHEPropecypcoB * Npu NPOM3BOACTBE Kay4dyka byTaaneH-CTUPONbLHOro

(ACCK), B TOM Ymcrne macnoHanonHeHHoro **

MWHUManbHbIA PAacX0A 3HEPreTUYECKUX (CbIPbEBbIX) MakcumarbHbIf pacxop SHEPreTMYeckmx
Mokasatenu
pecypcos B rog (cbipbeBbIX) PECYPCOB B roj,
Chbipbe, Kr/T:
- ByTagueH ** 580 600
- macno Hopman-346 ** 275 300
- cTypon ** 180 190
- ByTagmeH + ctmpon 1130 1150
OnexTposHeprus, KBT-u/T 750 (320 **) 790 (350 **)
TennosHeprus, kan/T 6,5 6,9
Map sogsiHoM **, Tkan/T 55 6,0

CTBEHHbIE SHEPrOPeCcypChl B PacHeTaX YAENbHbIX NOKa3arenen He yUTEeHbI.

** [N MacnoHanoMHEHHbIX MapoK.

* YaenbHble pacxogsl No NoTpebneHnto aHEPropecypcoB nokasaHbl TOSIbKO MO SHEPropecypcam, NocTaBNsSeMbIM CO CTOPOHbI, COb-

Tabnuuya 2.1.21 — TekyLme YPOBHU SMUCCUM B OKPYKAIOLLIYHO Cpeay npu NPpou3BOACTBE Kaydyka BytaauneH-ctuponsHoro (JCCK), B

TOM YMCre MacroHarnoHeHHOrO (BbIOPOCHI)

3B B BbIGpOCax

YaenbHoe 3Ha4YeHue, kr/t, He 6onee

A3oTa guokeng 1,2
A30Ta okeug 0,1

Yrnepogna okeng 3,3
Yrnesogopogab! npeaensHele Cs — C1o 2,7
Yrnesogopogk! npeaensHele C12—C1o 1,95
1,3-OyTagmeH (aneuHUN) 0,8
Ctumpon 0,24
MeTtun6eH3on (Tonyon) 0,8
LnknorekcaH 0,9

KepocuH 0,4
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OxkonyaHue mabnuupl 2.1.21

3B B BbIBpOCax YaenoHoe 3HaveHue, Kr/T, He Gonee
Hedbpac YUC/94/99 0,6
MuvHepanbHoe Macno 27,5

Tabnuya 2.1.22 — TekyLUMe YPOBHM SMUCCUN B OKPYKAIOLLYHO Cpeay Npuv NPou3BOACTBe kaydyka GyTtaanen-ctuponeHoro (4CCK), B
TOM Yncne mMacnoHanonHeHHoro (c6pockl)

3B B cbpocax YaenbHoe 3HaueHue, Kr/T, He Gonee
Hedrenpopykrsl 0,02
Ctupon 0,02
Tonyon 2,8
B3BelueHHbIe BellecTBa 0,20
Cyxon octaTok 9,2
XIMK 9,6
pH (eq.) 6,5-10,5

Tabnuua 2.1.23 — TekyLime YPOBHU SMUCCUM B OKPYKAIOLLYHO cpeay Npuv nponssoacTee Kaydyka 6ytagmeH-ctuponsHoro (JCCK), B
TOM Y1CNE MACMOHAMNONHEHHOro (OTXO4bI)

Knacc onacHoctu ansi | Macca obpasoBaHus 0TX0408 YaeneHoe notpebneHve
HaumeHoBaHue oTX0408B Koa no ®KKO
oC B pePEePEHTHOM rogy, T OTXOAOB, Kr/T

OTxoAbl CUHTETUYECKMX U NONY-
CUMHTETUYECKNX Macen 1 rmgpas- 41300000313 3 6,1 0,5
TNINYECKUX XKULKOCTEN

OTx04bl NPON3BOACTBA KaydyKoB

OyTagMeHCTUPOnbHbIX 1 ByTaan- 31613000294 4 40 3,0
E€HMETUINCTUPOIIbHBIX

KaTtanusaTtopbl Ha ocHOBE OKCcu-

LOB KPEMHMS N antoMUHUS NpoYne 44101200494 4 6,3 0,5

oTpaboTaHHbIe
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OkoHvyaHue mabnuypl 2.1.23

HauMeHOBaHME OTXO0B Ko o ®KKO Knacc onacHocTu ansi | Macca o6pasoBaHusi 0Txo408 YnenbHoe notpebneHve
ocC B pedpepeHTHOM roay, T OTXOAOB, Kr/T
OT1xoabl copbeHToB, Heaarpss- 44210000494 4 03 0,02
HEeHHbIe onacHbIMK BeLLecTBamm
Antomorenb oTpaboTaHHbIN, 3a-
rPSI3HEHHBIA ONacHbIMU BelLle- 44250200494 4 10,1 0,8
cTBamMu
TepmMononumep oT 3a4ncTkun 0bo-
pyaoBaHus pekTugukaumm byta- 31619111204 4 1 0,08
AneHa n gerasauum kayyykoB
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2.1.4 bytunkayuyk (BK)

Bytunkaydyk (BK) npeacraBnsier cobon cononumep wusobytuneHa ¢ HeGonbvm
(1 macc. % — 5 macc. %) KONMYECTBOM M30NPeHa U MOXET ObITb MOMy4YeH KaTUOHHOW COMo-
nMmepusauven nsobyTuneHa n nsonpeHa B NPUCYTCTBUMN KaTMOHHOIO KatanusaTtopa dpuge-
na — Kpadprca. B cuny ctpoerusa nonumepHon uenn 6ytunkaydyk obnagaet xopowmmn 6a-
pPbEPHBIMU CBOWCTBaMW U OT/IMYAETCH BbICOKOW ra3o- U MNapOHENPOHMLIGEMOCTLIO, BbICOKON
TENno- U XMMUYECKON CTOMKOCTBIO. ITM CBOMCTBA OTNMUYAIOT €r0 OT BbICOKOHEHACHILLEHHbIX
Kay4yykoB M onpeaenstoT HanpaeneHus ucnonb3oBaHus. OCHOBHOOE MpUMEHeHue —
aBTOMODOMMbHbIE Kamepbl U kamepbl hopmaTopoB-BynkaHu3aTopoB. OgHako m3-3a marnon
HeHaCbILEeHHOCTU ByTunkay4yyk UMeeT Takne HeAOCTaTKMW, Kak nroxas agresus Kk MeTanno-
KOopAy, HU3Kaa CKOpPOCTb BynkKaHuM3auun nNpu MUCNOoNb30BaHUW BYIKAHMU3YHOWWX areHToB,
npeaHa3Ha4veHHbIX 4nAa nepepa60TKv1 HenpeaenbHbIX Kay4yykoB, HEBO3MOXXHOCTbL COBYINKaHU-
3auum C BbICOKOHEHaChILWEeHHbIMU KaydyKamMn. ot HeAOCTaTKM yCTpaHAKTCA MOAI/Id)I/IKaLWIGI?I
BK. Hanbonee pacnpocrpaHeHHbI cnoco® moamdmkaLmm — 3TO rarnoreHMpoBaHue C Nnony-
YeHueMm xrop- 1 6pombyTunkaydyka.

MN3BecTHbI ABa NPOMBILLNEHHBIX Npouecca nonyyeHus Gytunkaydvyka. Mepebii — ato
cononMmepusaumsa B cpefe pacteopurtens (MeTUnxnopvaa unm STunxnopuaa), pactBopsito-
LLero MOHOMEPbI, HO He PacTBOPSIOWEro kayyyk (byTunkaydyk CyCneHavoHHbIN). Mony4vae-
Mas aucrnepcms rnonMmepa B pacTBoputene umeet bonee HUsKylo BS3KOCTb, YEM PacTBOp
KaydyKa TakoW e KOHLIEHTPaLuM, U No3TOMY MOXHO MPUMEHSTb MOBbILEHHbIE KOHLEHTpa-
L1 MOHOMEPOB B MCXOAHOM wnxTe (o 35 macc. %).

BTopon cnocob nonydverus OyTurnkaydyka MMeeT MHOro obwmx 4epT ¢ TUNOBbLIMU
npoLieccamMm CUHTe3a pacTBOPHbIX KaydykoB. OH COCTOUT B MONMMepU3aumu nog AeUCTBUEM
antoMVHUAOPTEHNYECKUX KaTannsaTopoB B CPEAE YrNEBOAOPOAHOrO pacTBOpUTENS (M30neH-
TaHa), pacTBOPSIOLLErO 1 MOHOMEPbI, N Kaydyk (ByTunkaydyk pacTteopHbeil). [anobyrunkay-
YyKM MPOU3BOAST Ha OCHOBE CreumarnsHO MofyYeHHoro ByTunkayyyka B3auMOAENCTBUEM C
MOIEKYNSAPHLIM ranoreHoM B Cpeae MHEePTHOrO K MPOLECCaM rafnioreHMpOBaHs pacTBopUTe-
nA.

Kayuykn, npegHasHaqeHHble ANA pasnmyHbix obnacten NpUMeHeHns (B LUMHHOW Npo-
MblWneHHocTN, PTU, cTpoMTensHOW, MEAULMHCKOM U Ap.), Pa3nuyaloTca MONEKynspHbIMA
napamMeTpamu, HenpenenbHOCTBI, COAEPXaHWeM rarioreHa, TWUMOM aHTUMoKcupaHTa, oby-
CMNOBMNMBAIOLLErO LBET NPOAYKTa (OT CBETNOro A0 TemHo-xenToro). Hambonee pacnpoctpa-
HEHHbIE TOPrOBblE MAapPKM OTEYECTBEHHBLIX W 3apybexHbIX NPON3BOAUTENEN NPUBEAEHbI B
Tabnuue 2.1.24.

Tabnuuya 2.1.24 — ToproBble Mapku GyTunkay4yka U ranobyTunkay4ykoB HEKOTOpPbIX
OTe4eCTBEHHbIX NPON3BOAUTENEN

Mapka
dupma-nponssoguTens P
6yTunkayuyka xnopbyTunkayyyka 6pomByTUNKayUyka
OAO «HwxHekamckHed- |BK-1675 H XBK-139 bbK-232
TEXUM» BbK-1675 M XBK-150 BbbK-239
BbK-157 °C BbbK-246
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OkoH4aHue mabnuubi 2.1.24

Mapka
drpma-npon3sBoamnTenb P
6yTunkaydyka XnopByTunkay4vyka 6pomByTunKayuyka
000 «CUBYP» - BK-1675 H
TonbsaTTn BK-1675 M
BK-1675 C

PeavHa 13 GyTunkaydyka XapakTepusyeTCs BbICOKOW TEMNOCTOMKOCTBIO, CTONKOCTHIO K
TEPMOOKUCIUTENBHON LECTPYKUMM, O30HHOMY cTapeHuto. OHM ycTonumso paboTalT B
arpeccuBHbIX cpeaax (OKUCRUTENW, KUCMOTbI, LENOYM), YTO MO3BOMSAET UCMONb3oBaTb 3TY
pesvHy AN ryMMUPOBAHUS XMMUYECKor annapartypbl. OTnnuntensHas ocobeHHocTs ByTuri-
Kay4yka — UCKMHOYUTENBHO BbICOKAA ra3o- U NapoHENpPOHULI@eMOCTb, MO 3TOMY MoKasaTento
OH MPEBOCXOAMUT BCE M3BECTHbIE Kay4yKU.

2.1.4.1 ByTunkay4vyk CyCneH3UOHHbIN

2.1.4.1.1 OnucaHue TeXHOJIOrMYEeCKUX NPOLLeCCOB, UCMOSIb3YyEMbIX B HacToslee
BpeMs

TexHonornyeckasi cxema norydeHus dyTunkaydyka B Cpeae METUNXnopuga npmeese-
Ha Ha pucyHke 2.1.7.

TexHOMorMYeckuii NpoLiecc NonyyeHust ByTunkayyyka COCTOUT U3 CreayroLmux CTagum:

1) NpMroToBRNEHNE KaTanM3aTopHOro pacTeopa;

2) NPUroTOBNEHNE NCXOAHBIX MOHOMEPOB;

3) nonumepusaums;

4) AByXCTyneH4yaTas BogHasa jerasaums,

5) BbigeneHve, cyLlKa 1 ynakoBka kayudyka,

6) pasgenerHve BO3BpaTHbIX MPOAYKTOB.

B kayecTBe katanusartopa B MpPOLECCE COBMECTHOW NONMMEPU3aLIMU NMPUMEHSIIOT TPU-
xnopuva anoMuHus. Peakumio npoBogat npu temnepatype MuHyc 100 °C, npu 3TOM B Kade-
CTBE OXNaXAAIOLEro areHTa MCMonb3yoT XUAKUA STUMEH, a B kKa4yecTee MHepTHoro pasba-
BUTENSA — METUINXITOPUA.

WUcxopHas lwunxTa npeacrasnseT cobon cMech M300yTuneHa, UsonpeHa, BO3BpaTHOro
METUNXNopMAA, KOTopbIe MOCTYNatoT COo Cknaaa B eMKocTb 1, Ans 6ornee nonHoro cMelumnea-
HWSI KOMMOHEHTOB MCMONb3YETCA LMPKYNALUMOHHBIA Hacoc 2. CocTaB cCMecU KOHTponmpyeTcs
xpomarorpadom v B 3aBUCMMOCTU OT NONy4YaemMon Mapku GyTunkaydyka NnpousBoanTCs Kop-
pekTupoBka cMecu. KatannsaTopHbI pacTBOp roTOBUTCSA NPOMyCcKaHUeM XNOpMeTUna yYepes
peakTopbl, 3anofIHEHHbIE rPaHyNMPOBaHHBIM XJIOPUCTBIM antoMuHueM. LLnxta n kartanusa-
TOPHBIN PacTBOP NPOXOAAT CUCTEMY NMPOMAHOBLIX U STUNEHOBbLIX XONOAUITIBHUKOB M NOAatoT-
CA JYepes OTAenbHble LWITYLEepa B HWKHIOK 4acTb MONMMepusatopa, cHabXeHHOro MHoro-
SIPYCHON MeLLanko U oxnaxparolen TpybvaTkon, — Tenno peakuuu (Tennosoi adpdpekTt
peakumm 240 kkan/kr nonuMmepa) CHUMAaeTCs 3a CYET MOAAYUN XKUAKOrO 3TUNEHa B TpyOHoe
NPOCTPAHCTBO.
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20 21

1- emKOCTb 471 MPUroTOB/IEHUS WKXThI, 2, 3, 8, 12 - Hacockl; 4-5 -
XONOAUNbHYKK; 6 - MoNMMepusaTop; 7 - BOAHLIA gerasatop; 9 - BakyyMHbIi
derazaTop; 10 - Bakyym-unbTp; 11-BakyyMm-pecusep; 13 - Bakyym-Hacoc; 14 -
cywunka; 15 - wnpuy-mawimHa; 16-koHBeiep; 17-Banbubl; 18-
oxnaxgawLwuii koHsenep; 19 6pMKeTUPOBOYHASA MallVHa;

20, 21 - KoHAeHcaTopbl; 22 - cenapaTop; 23 - nogorpesaresnb

PucyHok 2.1.7- Cxema nonydeHus 6yTunkaydyka B cpefie MeTuxnopuaa

MpurotoBneHHas CMeCb MOHOMEPOB HacoCOM 3 NoJaeTcs Ha OXnaXAeHue B XOso-
OVNBHUKN 4 1 5 (NepBbIft U3 HUX OXNTaXAAeTCA NpPonaHoM, a BTOpPO — 3TuieHom). Mpu BbI-
X04e W3 nocregHero XonoAwnsbHWKa CMeck € Temnepatypoli muHyc 95 °C nocTtynaeT B Mo-
nvmMepu3atop 6, KOTOpbIN OXNaXAAaeTCs XUAKUM ITUIEHOM M 3a CYET 3TOro B HEM noAgep-
XuBaetca Temnepartypa muHyc 100 °C. CMeCb MOHOMEPOB W KaTa/iM3aTOpHbI pacTsop no-
[JaloTCA B HWKHIO YacTb MOSMMepusaTopa, CMeLUMBAOTCA OCEBbIM LIMPKYNALMOHHLIM Haco-
COM; MO LEeHTpasibHOW nepeToyke TPy6bl peakuMoHHas CMeCb NOAAeTCs B BEPXHIOW 4acTb
nonvmMepusatopa, OTKyfa Mo nepuiepuyeckum LUMPKYISUMOHHBIM Tpy6am, KoTopble oxna-
XOAI0TCA XUAKMM 3TUNEHOM, BO3BPALL@eTCA B HWKHIOW YacTb annaparta. O6pasywoLasncs
aucnepcua 6yTunkaydyka, cogepxauwias 8 % — 12 % nonumepa, BbIBOAUTCS U3 BEPXHeNR ya-
CT¥ nonumepwusaropa no Tpybe B BOAHbIN Aerasatop 7. B Tpybonposod Bbixofga nonvmepa
nogaeTcs cTonnep — M30MNPONWIOBLIA CANPT C Lenblo Ae3akTuBauuy Kataamnsaropa.

Monumepusatop GyTuskayyyka paboTaeT nepuogvyecks B TeveHnue 24 4. Cuctema
paboTaeT Ha BbiNycke MosMmepa, 3a 3TO BPEMsi Ha CTeHKax annapara oTknafblsaeTcs no-
NMmep, 4To BefeT K yxyAlweHuo TennoobmeHa. B cnegytowme 16 4 nponsBoAnuTCA OCBOGOX-
[JeHvne nonvumepusaTopa OT pacTBopa nonvmepa, 3areM annapaT NpPOMbIBalOT FeKCaHOBOM
dpakuymein n rotoBAT K HOBOMY paboyemy UMKY. YuuTbiBas LMKINYHOCTb paboTbl nmoavme-
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pusatopa OyTunkaydyka, AnNsS LOCTWKEHUS HEODXOAUMOMW MOLLHOCTM yCTaHaBnmMBaroT He-
CKOMbKO annapaTtoB W 06Bsi3biBatoT Ux B Batapen, Tak YTo NocTynneHne nonumepa Ha gera-
3aUMI0 1 BbIAENEHME KaydyKa OCYLLECTBNAETCS HEMPEPbLIBHO.

B aerasatope nepeoi CTyneHu 7 nopaepxusarorcs Temnepatypa 70 °C — 75 °C,
faenexune 0,145 MlMa 1 NoCTOsHHBLIA YPOBEHb; NMPW 3TOM NOA AENCTBMEM TeMneparypbl UC-
napsieTcA OCHOBHAs 4acTb MOHOMEPOB W METUIXNOPWUAA, KOTOpbIe MOCTYNaT B KOHAEeHCa-
Topbl 20 1 21, a HeCKOHAEHCMPOBaHHAA YacTb HanpaBnAeTCa Ha KOMNPUMMPOBaHWE 1 Aanb-
Henwyto nepepaboTky. B Aerazatop nopaeTcs aHTMarnomeparop — creapart Kanbuusa ans
npefoTBpaLLeHUs CrIUNaHNSA KPOLLKM Kay4yKa.

KpoLuka kaydyka B Boge 13 gerasaropa 7 Hacocom 8 NofaeTcs Ha BTOPYH CTYyNeHb —
B BaKyyMHbIN ferasatop 9, B KOTOPOM OTIOHSAHOT OCTaBLUYHOCH 4YacTb MOHOMEPOB N METUN-
xnopuga. U3 gerasatopa 9 Kkpoluka kayyyka B BOLE HanpaBnseTCs Ha KOHLEHTPaTopLI, a 3a-
TeM B ycpeaHutenn. YcpeaHutenu obbemom 100-150 M3 cnykaT ANA yCpeaHeHUs KPOLLUKU
Kaydyka C Lienblo Mony4YeHns ofHOPOAHOro nonvmepa. M3 ycpegHUTens Hacocom KpoLuka
Kaydyyka B BOLE HaMpaBnsieTCsA Ha BbigENEHNE, CYLUKY U YIMaKoBKy.

BelgeneHue 1 cylwka ByTunkayyyka OCyLLeCTBNSIOTCA B AByX BapuaHTax. 1o nepsomy
BapuaHTy CyLUKy Kaydyka NpOBOAAT B BO3AYLUHOW Cylimnke 14 noaorpeTbiM BO3AYXOM Npu
Temnepatype 100 °C — 120 °C. [Jo Bxoaa B CyLUMIIKY KPOLUKa kay4dyka OTAENseTcs OT BojAbl
Ha HapabaHHoM BakyyM-puneTpe 10. Boga noctynaet B cenapartop 11, oTkyaa Hacocom 12
nopaeTcst B nofgorpesatens 23 1 BO3BpallaeTca B Aerasatop nepsow ctyneHn 7. Bakyym B
cucTeMe cospaeTcsa Bakyym-Hacocom 13. B nocnepgHee Bpems Bakyym-punsTpbl 3ameHunm
npeccaMu npeaBapuTENnbHOrO OTXUMAa Mepej Cyluuiikamy, YTO MO3BOMMMO YMEHBLLUMTH
BMaXHOCTb kayyyka fo 12 % — 15 % smecto 40 % — 50 % nocne Bakyym-punstpa. Bnax-
HOCTb Kayuyka nocne cywunku pasHa 0,5 %. Mocne cywmnkn kaydyk noctynaeT B LUNPUL-
MaLUuHy 15, 13 KOTOPOW BbIXOAWT B BUAE NEHTLI N KOHBeepoM 16 nogaetca Ha Banbubl 17,
rae yaansoTcs OCTaTku Briarv U netydve npoaykTel. Janblue kaydyyk OXnaxpaaeTcs BO3Ay-
XOM Ha KoHBerepe 18, OpukeTUpyeTCs, B3BELUMBAETCS, YNAKOBbIBAETCA Ha MawmHe 19 u oT-
npaenseTcsa Ha cknaa.

2.1.4.1.2 TeKkyuwne ypoBHU 3MUCCUMU B OKPYKaloLLyIO cpeay

B tabnuue 2.1.25 npuBeaeHbl nokasatenn noTpebrneHus Cbipba U SHEPropecypcos
npu npoussogctee BK cycneHanoHHoro n ranobyTunkayyykoB, BblpabaTbiBaeMbix B OAHOM
Npov3BOACTBE.

B Tabnuyax 2.1.26—-2.1.28 npeacrasneHa nHdopmMaumsa no Bbibpocam, cbpocam, oOT-
X0AaM NpeanpuaTUA — npoussogutenei BK cycneHsnoHHoro n ranobyTunkay4ykos, Bblpa-
BaTbiBaeMbIX B 0O4HOM NPOU3BOACTBE.

TBepable oTxoAbl

Bospencrene TEXHOMOMMYECKOro NpoLiecca NONYYEHNA KayvyKa Ha OKpYXKatoLLyto cpe-
Zly BO3MOXHO Takke 1 0T 06pasytoLLmxCcsi TBEPAbIX OTXOAOB.

OT1xoapl 3a4ncTkM 060pYA0BaAHUS XPaAHEHUS ChIPbA U MPOMEXYTOUHBIX NPOAYKTOB MNpu
NPOM3BOACTBE Kay4yKOB CUHTETMYECKUX HaNpaBmnsAloTCA Ha NOMMIOH 3axXOPOHEHUS MPOMBbILLI-
TNEHHbIX OTXOL0B.

Tepmononumep oT 3a4nCTKM 06OPYAOBaHUSA OYUCTKU U Aerasaummn KaydykoB CUHTETU-
YecKkMx U 06TUPOYHBIA MaTepuran, 3arps3HeHHbIN HedTenpoaykTamm (MX coaepXaHne meHee
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15 %), nopnexart 0Ge3BPEXUBAHNIO TEPMUYECKMM METOLOM NGO 3aXOPOHEHMIO Ha crielma-
NU3UPOBAHHOM MOIIUIOHE.

71



14

Tabnuuya 2.1.25 — MNokasateny noTpebneHns Cbipbsi U 3HEPropecypcoB * Npu NPou3BoLCTBe ByTUnkayyyka CycrneH3MOHHOro 1

ranoByTunkay4ykos

Mokasateni MakcmanbHbI pacxo/ 3HepreTUYecknX (CbiPbeBbIX)

pecypcoB B roj

Cblipbe, Kr/T:
- n30B6yTUNEH 1 N3onpeH Ha ByTunkay4vyk 1034
- 1306YTUNEH U N30MNpeH Ha xnopbyTunkayyyk 1142
- N30BYTWNEH 1 n3onpeH Ha BpomByTUnkay4yk 1035
- xnop ans BpomByTunkaydyka 23
- Xnop Ans xnopoyTunkaydyka 27
- Bpomua HaTpust 38
TennosHeprust Ha ByTunkayudyk, kan/T 29
OnekTpoaHeprns Ha Bytunkayudyk, kBT v/t 947
TonnueHbIM ras Ha ByTunkayuyk, T ycn. T./7 0,008
TennosHeprus Ha xnopByTunkayyyk, Mkan/T 6,17
OnekTpoaHeprusi Ha xnopbyTunkayuyk, kBr-u/t 1148
TonnuBHBIV ras Ha xnopbyTunkaydyk, T ycn. T./T 0,007
TennosHeprusa Ha BpombyTunkayuyk, Ikan/t 5,97
OnekTpo3aHeprust Ha BpomByTUnKkay4yk, KBT-u/T 1135
TonnueHbIN ra3 Ha BpomByTunkaydyk, T ycn. T./T 0,007

ranobyTnnkay4ykoB (BbIOpoChl)

Tabnuua 2.1.26 — TekyLwme YPOBHM 3MMCCUM B OKPYXKaIOLLYIO CPeay Npy NPOM3BOACTBE ByTunkayyyka CyCrneH3voHHOoro 1

3B B BbIBpoCcax YaenbHoe 3Ha4yeHue, Kr/T
AsoTa avokeung, 0,65:-102
A3oTa okeug, 0,11-102
Boaopoa 6poMucTbii (rmapobpommg) 0,20-104
MetaH 0,68:102
Cepbl gnokena 0,22:107
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OkoHyaHue mabnuupi 2.1.26

3B B BbIGpOCax

YaenbHoe 3HaveHue, Kr/T

Yrnepoga okema

0,97-102
Xnop 0,34-1072
XropucThili BOAOPOA 0,88-1072
Yrnesogopoakl npegenbHele C1 — Cs (Uckntovas MeTaH) 0,76
Yrnesogopoabl npegenbHble Ce — C1o 1,54
O1nneH 0,60
MwuHeparbHoe macno 0,32-1072
3tuneHrnvikons (1,2-3TaHanon) 0,58-1072
N306yTuneH (n3obyTeH) 0,92
MN3onpeH (2-meTunbytaanen-1,3) 0,03
HaTpuin rmapokeuns, (HaTpusi ’MBpoOKUCE, HATP 8A4KWIA, coda KaycTuieckas) 0,36-102
Bpom 8,7-104
Meine kaydvyka MNBK 0,073

Tabnwnua 2.1.27 — TekyLyme ypOBHU 3MUCCUM B OKPYXKaIOLLYIO Cpeay Mpu NPOU3BOACTBe GyTunKayvyka CyCneH3VOHHOMo 1

rano®yTunkay4dykos (cbpochbl)

3B B c6pocax Foposas macca cbpoca 3B, T YaenbHoe 3HavyeHue, Kr/T

AnOMUHUIA 98,10 0,50

Bpomuna aHvoH 674,50 5,31
MeTaHon (MeTnnoBbIN CNUPT) 549,36 2,77
HedrenpoaykTbl 0,01 0,56-10~*
ACMAB (aHMOHHBIE CUHTETUMECKME MOBEPXHOCTHO-aKTUBHBIE Be- 9,81 0,05

LecTea)

Xnopug-aHunoH (xnopuvabl) 0,88 0,44-102
BaselleHHbIe BewecTBa 98,10 0,50

XK

pH (ea.)
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Tabnuya 2.1.28 — TekyLye YPOBHU SMUCCUM B OKPYKAIOLLYHO Cpedy Nnpu NpousBoacTee OyTuUnkayyyka CyCrneH3MoHHOTo 1

ranobyTunkay4ykoB (0Txonbl)

HanmeHoBaHme 0TX040B

Koa no ®KKO

Knacc onacHoctn
ans OC

[pynna otxogoBs

Macca obpasoBaHusi OTX040B B pedhe-
PEHTHOM rogy, T

Tepmononumep OT 3a4NCTKN
o6opyaoBaHNS OYNCTKN U Jera-
3aUMKM KayyYyKoB CUHTETUHECKNX

31619111204

4

31600000000

10

OTxofbl NPON3BOACTBA CUHTE-
TWUYECKOro Kay4yka B NEPBUNYHbIX
dopmax (wnam OT 3a4NCTKN
obopyaoeaHus 3aBoga BK)

316000 00 00 O

105

OTxofbl NPON3BOACTBA CUHTE-
TUYECKOrO Kayyyka B NepPBUNYHbIX
dopmax (oTxofbl NnacTukara
nocne YNCTKM 4erasaTtopoB)

3 16000 00 0 00

37

Okemp antoMuHKs, oTpaboTaH-
HbI MPW OCYLLKE ra3oB B NPOon3-
BOACTBE OyTunKaydyka

31812311493

96

OTxofbl NPON3BOACTBA CUHTE-
TUYECKOrO Kay4yka B NEePBUYHBIX
dopmax (oTxoabl nonmvepa,
obpasytoLerocs Npy NPoM3Bog-

ctee bK n 'bK)

31600000000

12
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2.1.4.2 ByTunkay4yk pacTBOpPHbIA

2.1.4.2.1 OnucaHue TeXHONOrMYECKMX NPOLIECCOB, UCMOSb3YeMbIX B HacTosilee
BpeMsA

[ns coBepLUEHCTBOBaHNS TEXHOMNOMM U YMEHBLUEHWS COAEePXaHUA B NPOLIECCE TOK-
cuyHoro pacteoputens — meTtunxnopuga 8 CCCP Obin paspaboTaH v 0CBOEH NPOMbILLNEH-
HOCTbIO NpoLecc nonyyveHns ByTunkaydyka B yrneBoAOPOLHOM pacTBOpUTENe (M30MneHTaHe ¢
pobaeneHvem aTunxnopuaa) npu temnepatype (75 £ 5) °C ¢ MCnonb3oBaHMEM B KayecTse
kaTanmaatopa KOMMMEKCHbIX antoMUHUAOPraHUyeckux coefuHeHu. KatanuTuueckuint kom-
MAeKc Nony4aeTcss KOHTPONMpPyeMbiM B3aVMOAEWCTBMEM  STUNANOMUHUNCECKBMXITOPUAA
[mpopykT B3anmogenctems AlCIs n Al(C2Hs)s] ¢ Bogon. MpoaomKMTensHOCTL HENPEPBLIBHON
nonMmepusaumMn Mexgy npombiBkamun peakrtopa okono 10 cyt. HoBaa TexHonorus no3son-
nuna perynuposaTb MOMEKYNSPHYO Maccy M MOMeKynspHO-MaccoBoe pacnpegerneHue Oy-
TUMKay4yKa B LUMPOKUX Npefenax v nosydarb norMmepsbl, No CBOMCTBaAM He OTNVYaloLWmecs
oT ByTunkaydyka CyCcneH3noHHOro, MoMy4aemMoro npy UCNonb3oBaHUM METUNXNopuaa.

Ons nonyderust GyTunkayyyka B pactBope NPUMEHSIOT yrNeBOAOPOAbI, XOPOLO pac-
TBOPSIHOLLME MNOIMMEP MPY HU3KOW TeMNepaTtype (U30MNEHTaH, He CoaepXalLUmin NpUMecen, nH-
rMOMPYHOLLMX NONMMEPU3ALINIO).

Ana nonyyeHus ByTunkayvyka pacTBOPHOrO, MO CPABHEHUIO C NonyyYeHnem Gytunkay-
YyKa CyCMEeH3MNOHHOr0, XapaKkTepHsl:

- Bonbluan NPOU3BOAUTENBHOCTL MO MPUYUHE yBEeNnUYeHust npobera nNonMMepusaTo-
poB;

- MEHbLUWIA pacxoj STUNEHOBOIO X0NoAa Ha OXNaXAeHWe LWMXTbI M NONMMEPM3aLmIo;

- YMEHbLUEHME COAEPXKaHUS TOKCUYHOTO XNOPCOAEPKALLEro pacTBOPUTENS;

- yBENMYEHNE PACXOAOB TeMna Ha feraszayuio kaydyka us-3a 6onee HU3KOro Cyxoro
ocTaTka nonmmepusarta;

- paclumMpeHne nHTepBana HenpegensHoCcTN ByTunkayJyka.

MpoLecc, NpoBOAUMBIA B COOTBETCTBUM C MPUHSATOM B NPOM3BOACTBE PACTBOPHbIX Ka-
YYYKOB TEXHONOMMEN, COCTOUT U3 CTAZAWN:

- NPUrOTOBINEHME KaTanmUTUYECKOro KOMMNeKkca antoMUHUACECKBMXIIOpUAA C BOLON B
pacTBOpe M30MNeHTaHa B peakTope, OXINaXAaeMOM XUAKAM NPONaHoM,;

- NPUrOTOBIIEHNE CMECKM MOHOMEPOB HYXXHOFO COCTaBa B WU30MNEHTaH-STUMXITOPULHOM
pacTBope M OXMaxaeHWe LLINXTbl B 3TUMEHOBLIX XOnoaunesHukax o MuHyc 90 °C;

- NofMMepusaLmMst B TUMOBbIX annaparax ¢ Mewankamu TpybdaTtoro Tmna npu Temne-
patype oT MuHyc 70 ao muHyc 80 °C;

- Ae3aKT1BaLMs kaTanusaropa CnMpToM — BOAHAA Aerasaums;

- BbIAEMNEHNE U CyLLKa KayvyKa B YEPBAYHBIX OTXKMMHbBIX MalUMHaX,;

- pereHepaLya BO3BpaTHbIX NPOAYKTOB.

Kay4dykun, nony4aemble no CycneH3MOHHOMY W pacTBOPHOMY cnocobam, MAeHTNYHbI NO
CBOWCTBaM, HO MO TEXHWYECKO-9KOHOMUYECKMM NOKa3aTensMm BTOPOW cnoco® HEecKOoNbko
npeanoyTuTensHee.

MpurotoBneHue WUXTbI U KaTanUTUYECKOro KOMMNJeKca

LLnxTa rotToBUTCA CMELLEHNEM OYULLEHHBIX OT MUKPONPUMECEN 1 0CBODOXAEHHbIX OT
Brarv 1 KUCNopoaa 13oneHTaHa, aTunxnopuaa, n3obytuneHa n nsonpeHa B eMKOCTHOM an-
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napate. COOTHOLEHNE KOMNOHEHTOB LUMXTbI ONpeAenseTca Mapkon nonyvaemoro GyTtunka-
yyyka. MepemelwmBaHre 1 nogaya WKMXTbl HA NONMMEPU3ALIMIO OCYLLECTBISAIOTCA LMPKYNs-
LMOHHBIM HacOCOM, KOHTPOSIb U PEryrnMpoBaHWe COCTaBa LUMXTbl — aBTOMATUYECKM XpOma-
TorpacoM. 'oToBas WwwxTa oxnaxgaetcs A0 Temnepatypsl —90 °C nocnegosBaTensHO B Npo-
NaHOBOM, PeKynepaTUBHOM W STUIIEHOBOM XOMOAWUSbHUKaX U MojaeTca Ha cononmmepusa-
umto.

Katanutuyecknii KOMNNEKC roTOBUTCA B annapare ¢ pyballkon n MeLlankon, npessa-
pUTEMBHO MPOAYTOM OYMLLEHHBIM M 06ECKMCNOPOXEHHBIM a30TOM. M3oneHTaH, aTunanomm-
HUACECKBUXMOPUA N MOAMMUKATOP AO3MPYIOTCA B 3a4aHHOM COOTHOLUEHWM U3 MEPHMKOB.
Bce annapatbl 1 TpyGonpoBoabl Nepes 3anofiHEHWEM MPOAYBaOTCH OYULLEHHBIM a30TOM.
TennoTa, BbIAENALWASACA NPU NPUrOTOBMEHUN KOMNIEKCA, OTBOAMTCS XUAKUM MPOMaHoOM,
nogaesaembiM B pydallKy annapata npUroToBNEHUA KoMnnekca. [oToBbIA KOMMNEKC Yepes
STUNEHOBbLIN XONOAMMBHUK NOJAETCS Ha CONONUMEpPU3aLUIo.

Cononumepusauus v BblaeneHue Kayuyka

CononumMepusauma 13obyTuneHa ¢ U3ONPEeHOM MpoBoAUTCA B TpybuaTtom peaktope,
CHabXeHHOM MeLLankon 1 pybaLuKkon, B KOTOPYIO NOAAETCS XUAKUA STUINEH ANa OTBOAA Ten-
NOTbI, BblAENALWENcs Npyu cononumepusauum. Tennoeon addpekT peakumm 240 kkan/kr no-
nmmepa.

B peakTope nogaepxumBaeTcs TemnepaTtypa MUHyC (75 £ 5) °C. B HWKHIOO YacTb no-
nMMepusaTopa B 3afaHHOM COOTHOLLEHUW [O3MPYETCH OXNakAaeMbIll pacTBOp Karanuvrmye-
CKOro KOMMiekca.

Mocne npekpalleHns npoLecca ConoiMMepuaaLmmn NnpomM3BoAMTCS NPOMbIBKa annapa-
TOB OT MONMMEpPa, ANS Yero NoCneA0BaTeNsHO NPOBOAATCA Onepaummn NpoMbIBKM KaTanuaa-
TOPHBIM PaCcTBOPOM, OMONackmBaHWs OT KaTtanmaaTopa 1 MPOMbIBHOIO pacTBopa CTOMNepom,
NPOMBbIBKM NONMMepU3aTopa U CBA3aHHOIO C HUM 000pYAOBaHUA HE3AXONOXEHHOMW LUNXTON.

Bbeixoaswmii ns peakropa nonumepusat, cogepxawmn 10 mace. % — 12 mace. % no-
NMMepa, B CMEeCK HenpopearmpoBaBLLMX MOHOMEPOB U PaACTBOPUTENA CMELUMBAETCH B WH-
TEHCMBHOM CMECUTENE CO CTOMNEPOM ANS Ae3aKTUBaLMM KaTanuTUYeckoro KoMnnekca u Jye-
pe3 pekynepaTMBHbIA TeNNooBMEHHUK NOCTyNaeT B ycpeaHuTenb. [ocne ycpeaHeHus nony-
YEHHOW MapTMK MPOAYKT MOCTYNaeT B ABYXCTYMEH4YaTbi BOAHLIA AerasaTtop. [Ana npepor-
BPALLEHNS CIMMaHUS KPOLLKM MonMMepa B HEro nojaroT aHtuarnomepartop. B perasatop
Takke BBOAAT cTabmunumaarop nonvMepa B BUAe BOAHOM ANCMEPCUM.

B perasaTtope nopgaepxvBaeTcs NOCTOAHHBIA YPOBEHb BOAbI ¢ Temnepatypon 70 °C —
75 °C, npu 3TOM NCNapsieTca OCHOBHas YaCTb MOHOMEPOB U METUNXNOpWAA, KOTOpbIe nocne
KOHAEHCAaTOPOB HaMPaBNSIOTCS HA KOMMPUMMPOBAaHUE U NepepaboTky.

MomMnMO OCHOBHOM (PYHKLMM — MepeMeLLMBaHUS CUCTEMbI U UHTEHcudUKaummn Ten-
noobmeHa — meluanka obecneumBaeT TypOyNeHTHbIA PEXUM ABUKEHUS, YTO cnocobcTeyeT
YMEHbBLLEHNIO OTINOXEHUSI NONMMEpa Ha BHyTPEHHEN NOBEPXHOCTU annaparta. Ana yaaneHus
oTnOXeHu annapat yYepes 20-60 u paboTbl OCTAHABMUBAIOT HA YACTKY, KOTOpas NpOBOAUT-
cS NyTeM pacTBOPEHMS NonvMmMepa B YACTOM YrNeBOAOPOAHOM pacTBoputene npu pabotaro-
Len meLlanke.

[ns npepoTBpaLleHus CinaHns KPOLLIKM Kaydyka B Aerasartop nojatoT aHTuarnome-
paTtop — creapart kanbuus (8o 1,5 % oT Macchl kayyyka). U3 BogHoro gerasatopa nepeomn
CTYNeHW CYCNeH3us kKaydyka B BOAE MOAAeTCs B BaKyyMHbIA ferasaTtop, rae yaansoTcs
ocTaTkn MOHOMEPOB U MeTunxnopuaa. M3 BakyyMHOro fierasartopa kay4yk ¢ BOAOW Hanpas-
NSIETCA Ha BblAENEHNE, CYLLIKY U YMAKOBKY.
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ByTunkaydyk cyliat B 4EpBAYHO-OTXKUMHbBIX Mpeccax No cxemam, NogobHbIM MpWHS-
TbIM B MPON3BOACTBE PACTBOPHbIX Kay4ykoB npu Temneparype 210 °C — 230 °C.

3atem kayyyk oxnaxpaeTcsi BO3AyXOM Ha KoHBenepe, BpukeTupyeTcs, ynakoBbiBaeT-
CS B MONM3TUIEHOBYIO NNEHKY M YKNaabIBaeTcs B KOHTeNHepbl. Macca Gpuketa — 30 kr.

Ona crabunusaumm ByTunkaydyka MPUMEHSIOT HeoKpaluvBatome cTabunmaaTopsl
«Arngon 1», «Arngon 2», «dochut HP», «Mpraqokc 1010» (mo 0,3 % OT Macchl kaydyka),
BBOAMMbIE B NONMMMEPU3AT BMECTE C aHTnarnomepatopom. MpurotoBneHne pacresopa CTon-
nepa, cycneHaum crtabunuaaTtopa W CycrneH3un aHTuarriomeparopa OCyLLEeCcTBMAsSeTCs Mo
0BbIYHbIM Cxemam.

B cBsi3n ¢ paspaboTkon pasnmyHbIX MPOLLECCOB MONyHYeHNs MOANDULMPOBaHHLIX Oy-
TUIKay4YyKOB W JTATEKCOB MPOLIECC Aerasauum nonmmepnsata MoxeT ObiTb OCYLLECTBIIEH C
NCMonbL30BaHMEM BMECTO M30OMNEHTaHa APYrMX OpraHnYeckux pacTBopuUTEnen (rekcaHa, LimK-
norekcaHa, 6eHanHa u ap.).

PaspgeneHue Bo3BpaTHbIX NPOAYKTOB

Mapbl yrnesofopoAoB M BOAbl MOCTYNAKOT B OTAENUTENb, OPOLIaeMbI BOAOW, rae
NPOVCXOAUT YacTUYHas KOHAEHCALUUS BO3BPaTHLIX NMPOAYKTOB, YNaBNMBaHME KPOLLUKWN Kaydy-
Ka 1 OTAENEHME NETYYMX NPOAYKTOB, HanpaenseMbIx Ha8 KOMMPUMUMPOBaHME.

KonaeHcaumns BO3BpaTHbIX MPOAYKTOB OCYLLECTBMASTCHA B KOHAEHCATOpe, oxnaxaae-
MoM pacconom. KoHgeHcaT, 06beanHEHHBIA C KOHAEHCATOM OTAENUTENS, CNBAeTCA B ra-
po3aTBop, r4e NPOUCXOAUT paccrnavBaHme.

HWKHWA BOAHBLIN CNOW HamnpaBnseTCs Ha OTMNapKy OT OPraHMYeckux NpoAykToB, a
BEPXHWW YrNMEBOAOPOLHbIA CNOM HAacCOCOM MOAAETCHA B MHTEHCUBHBIA CMECUTENb ANA CMe-
LUEHNS C BOJOW M OTMbIBKM OT cTtonnepa. YrneBoAopoAbl, OTMbITbIE OT BOAOPACTBOPUMbBIX
npuMecei, N3 Bepxa OTCTOMHMKA NOAAIOTCA B KOJNIOHHY a3€0TPOMHOM OCYLUKW, 8 BOAHbIW CION
HanpasnseTcs Ha BblAeneHne cronnepa.

A3e0Tpon, OTrOHSIEMbIA N3 BEPXHEWN YaCTU KOJOHHbI @3€0TPOMHOWN OCYLLKW, NPOXOAUT
KOHLEHCAaTOp, OXNaX4aeMbl 3aX0NOXEHHBIM PACCONOM, M MOJAETCA B OTCTOMHWK, A€ Npo-
WCXOAWUT pasfeneHne KoHAeHcaTta Ha YrneBOoAOpOAHbIN U BOAHBIN crnon. HuwxHWIA BOAHbIN
CNOVi U3 OTCTOMHMKa HanpPaBnAeTCA Ha OTMNapPKy OpraHNYecKMX NPOAYKTOB.

OcyleHHan BosBpaTHaa yrneesogopoaHas dpakuma 3 kyba KONoHHbI aseoTPONHOM
OCYLLKN NOJAETCH B PEKTUPUKALMOHHYIO KOSOHHY, CHaBXEHHYI KUNATUNBHUKOM 1 gedner-
maTtopoM. KoHgeHcaT noroHa KONoHHb! (CMeCh YrneBojO0POAOB) YacTUYHO BO3BpaLLaeTCs B
KOMNOHHY B BMAe donermMbl Ha opolleHve. [lpyras yacTb NoAaeTCa Ha NPUroTOBMIEHWE LWNXTHI.
KyBoBbIA MPOAYKT KOMOHHBI MOAAETCA B KOMOHHY pasgeneHus yrnesogopoaHon dpakumm,
CHabXEHHYHO KUNATUMBHUKOM U aednermatopom. N306yTuneH, ckoHAEHCUPOBaHHLIN B ae-
dnermaTope, YacTu4iHO BO3BpaLLaeTcs B Buae rierMel, YacTUYHO HanNpaBnseTCa Ha cknag.
Ky60oBbIi NpoAyKT KONOHHBLI — yrneeoaopoabl Cs oTKauMBarkoTCa Ha cknag nnm nepepaboTky.

2.1.4.2.2 Tekywue ypoBHU 3MUCCUMN B OKPYXKaloWL YO cpeay

Mnokasarenu notpebneHns cbipba N 3HEPropecypcoB (HOPMbI pacxoaa) npu nNpous-
BoacTee ByTunkaydyka pacTBOpPHOro npueseaeHsl B Tabnuue 2.1.29.

B tabnuuax 2.1.30-2.1.33 npeacraeneHa nHdopMaums no Beibpocam, cbpocam 1 oT-
X0AaM nNpounseoanTenen ByTunkayyyka pacTBOpHOrO.
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Teepable oTXoabl

Mpv npoussoacTBe OyTurkaydyka pacTBOpPHOro o0pasytoTca criefytolme OCHOBHbIE
TUMbI OTXOAOB: LUMaM OT 3a4UCTKU 0BOPYAOBaHWS, TEPMONONIMMEP OT 3a4McTki obopynosa-
HUS pekTUdUKaLmMM MOHOMEpPA 1 Aerasaumm, OKCUA antoMUHKS, OTPaboTaHHbIN NPy OCyLUKE
rasos. OTXoAbI NOANEXKAT 3aXOPOHEHWIO Ha Creuman3npoBaHHOM MOSUIOHE.
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Tabnwuua 2.1.29 — MNokasaTeny NoTpebneHns cbipbs 1 SHEPropecypcoB * NpW NPOU3BOACTBE PaCTBOPHOrO ByTuIKayyyka

Mokasaren MUWHUManbHBIN pacxos SHEPreTUYECKMX (CbIpbeBbIX) MakcuManbHbIn pacxos SHEPreTUYecknx
pecypcoB B rog (CblpbEBLIX) PECYPCOB B rojg
Cbipbe, Kr/T:
- n30byTuneH 980 1020
- M30onpeH 25 30
OnekTposHeprus, KBT-u/T 2000 2200
Map sogsiHOW, Mkan/T 4,2 5
* YaoenbHble pacxoabl No NoTpebneHno 3HEPropecypcoB NoKasaHbl TONBKO MO 3HEepropecypcam, NoCTaensiemMbsiM CO CTOPOHbI, COB-
CTBEHHbIE 3HEPropecypchl B pacyeTax yaenbHbIX NnokasaTenei He yuTeHbl.

Tabnuuya 2.1.30 — TekyLme YPOBHU SMUCCUM B OKPYKAIOLLYIO cpedy Npu NPOM3BOACTBE PacTBOPHOro ByTunkaydyka (BbIGpochl)

3B B BbIOpOCAX YpenbHoe 3HayeHme, KriT
Yrnesogopogbl npeaeneHsle C1 — Cs (Mckntoyas MeTaH) 12
XnopaTaH (3TWn XNOPUCTLIN) 9
CnupT MeTMnoBbI 0,4
N306yTmneH (n3obyTteH) 0,9
W3onpeH (2-meTundytagmen-1,3) 0,8

Tabnuua 2.1.31 — TekyLime YPOBHU SMUCCUM B OKPYXKaIOLLIYHO cpeay Npy NPOU3BOACTBE pacTBopHoro GyTtunkaydyka (cpocehl)

3B B cBpocax YnenbHOe 3HauYeHue, Kr/T
MeTaHon (MeTMnoBbIN CNNPT) 18
HedrenpoaykTel 45
B3BelLeHHbIe BeLlecTBa 4,5
XMK 90
pH (eq.) 4-12
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Tabnuya 2.1.32 — TekyLime ypOBHU SMUCCUN B OKPYKaIOLLYIO Cpeay Npu NpouM3BOACTBE pacTBOPHOro GyTunkayyyka (0Txonbl)

HaumeHoBaHue oTxo40B

Kog no ®KKO

Knacc onacHoctu
ana OC

pynna otxoaos

Macca o6pasosaHuns oTxon08
B pedpepeHTHOM rogay, T

TepmononuMep OT 3a4UCTKU

31619111204

4

316000 0000 0

45

06opyaoBaHNA OYUCTKU U fera-
3aUWN Kay4yKOB CUHTETUYECKUX

OTxoabl 3a4ncTkn obopynosa-
HUSI XpaHEHWS U CbIPbs U NPO-
MEXYTOUHBIX NPOAYKTOB Mpr
MPOU3BOACTBE Kay4yKOB CUHTE-
TUYeCKKX

31601811394 4

316000 0000 O 1,2

OB6TUPOYHLIN MaTepumar, 3arpas-
HeHHbIN HedTeNpoaykTamMu (co-
JepxaHne HedpTenpoLyKTOB Me-

Hee 15 %)

919204 02 60 4 4

919000 0000 0

0,672

Tabnuua 2.1.33 — TekyLme YPOBHU SMUCCUN B OKPY>KaIOLLYHO Cpeay Npy NPOU3BOACTBE PacTBOPHOro ByTunkayyyka (oTxonbl)

Knacc onacHocTn Macca o6pasoBaHus 0Txo- YaenbHaa macca
HaunmeHoBaHWe 0Tx0a0B Koa no ®KKO
ans OC A0B B pedepeHTHOM roay, T OTXOA0B, KI/T
Tepmononumep oT 3a4ncTkn obopyao-
BaHWSA OYNCTKU N Aerasaumm kayvykos 31619111204 4 4,5 0,08
CUHTETUNYECKMX
OTxoppl 3auncTkun obopyrnosaHna xpa-
HEHWSA 1 CbIPbA N NPOMEXYTOUHBIX 316018 1139 4 4 12 0,02
NPOAYKTOB NpU NPOU3BOACTBE Kay4yyKoB
CUHTETUYECKMX
OBTMPOYHBIN MaTepuran, 3arps3HeHHbIN
HedTenpoaykTamu (cogepkaHue 919204 02 60 4 4 0,7 0,02
HedTenpoaykToB MeHee 15 %)
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2.1.4.3 FanobyTunkayuykm

anoBytunkayyykm (FBK), xnop- unm 6pombyTunnkaydykn nony4aroT ranoreHMpoBaHm-
em OyTunkaydyka. Hanuune akTMBHbIX aTOMOB ranoreHoB B MOMEKYNSPHOW Lienu ByTunkay-
yyKa yny4lliaeT ero CBOWCTBa 1 pacumpsieT obnactv npyuMeHeHns.

XnopBbyTunkayyyk npefcraBnset cobon NpoayKT xrnopuposaHns ByTunkaydyka o co-
aepxanus 1,1 % — 1,3 % xnopa, NPUCOEAUHEHHOrO rmaBHbIM 00PasoM B a-MOSIOKEHNN K
LBOVHOW CBS3N M30MPEHUbHBIX 3BEHBEEB MaKpOMONEKybl.

BpombyTunkay4dyk ABnsieTCs NPOoAyKTOM BpomunpoBaHns ByTunkaydyka, coaepxaliym
1,6 % — 2 % 6poma, NPUCOEANHEHHOIO B a-MOSIOKEHNN K 4BOVNHBLIM CBA3AM N30MPEHUITbHBIX
3BEHbEB MaKpOMONEKyIbl.

B Poccumn Npon3BOACTBO ranobyTukay4ykoB OCBOEHO B 2004r. B
OAO «HwxHekamckHedpTEXUMY.

2.1.4.3.1 OnncaHue TEXHONOrMYECKUX MPOLIECCOB, UCNOMb3YEeMbIX B HacTosilee
BpemMA

2.1.4.3.1.1 MNonyueHue ranobyTUnkaydyka

BeepneHne xnopa nnm 6poma B Makpomornekyny BK nossonseTt npuaath kaydyky Le-
NbIi KOMMIEKC BECbMa LIEHHbIX CBOWCTB M MPEXAE BCEro BLICOKYIO afresuto K Kopay u no-
BbILLEHHYHO CKOPOCTb ByJKaHM3aumm. 3TO0 0COBEHHO BaKHO B MPOW3BOACTBE LUMHHOW MpPOo-
AyKumn, koTtopas noTtpebnsaet 6onee 90 % npomasogmmeix [BK ana nonyyeHus B 0CHOBHOM
repmocnost 6eckamepHbIX LWWH. py 3TOM TeHASHUMS pasBUTUS 3TUX NPOU3BOACTB Hanpae-
neHa B CTOPOHY yBenuyeHus gonu IBK, kotopasi yxe cenvac gocturaet 50 % ot obwiero
npounssoactea bK n N'BK.

MpombiwneHHble cnocobel nonyyenna NBK pasnuyatotca B OCHOBHOM METOAaMU ra-
noreHnpoBaHus GyTunkaydyka: B pacteope (Haubornee pacnpocTpaHeHHbIn cnocod B npo-
MBILLNIEHHOCTM), pacnnase n aucnepcum. MonyyeHne ranobyTunkayyykos HENOCPEACTBEHHO
CBSI3aHO C Mpou3sofCcTBOM OyTunkaydyka. Mockonbky npy nony4eHun ranobytunkayyykos
N3MEHSOTCH (PUBMKO-XMMNYECKME CBOMCTBA CamOro 3ractoMepa, CHWKaETCA MONeKyrnspHas
Macca, a HenpeaernbHOCTb AOMKHa obecneynBaTb MOMbHOE COOTHOLWEHWE K ranoreHy 1: 1,
LS ranoreHMpoBaHus creayeT ucnonb3oeartb GyTunkayyyk, BA3kocTb No MyHM KOTOporo Ha
5-7 epn., a HenpepenbHOCTL Ha 0,1 % — 0,2 % Mon. NpeBbIWaeT 3TU NoKasaTenu nonyyae-
MO0 ranobyTunkayuyka.

Mpouecc nony4eHusa ranobyTunkay4ykoB BKITHOYAET Crieaytowmne ctagum:

- NpUroToBIEHNE pacTeopa ByTunkaydyka B anvdgarmyeckom pactesopuTene,

- ranoreHnposaHue 6ytunkaydyka B anndaTn4eckom pacTBopuTene,

- HENTpanusauma n 0TMbIBKa pacTBopa ranobyTurkayyyka;

- cTabunusaumns n ycpegHeHne pacteopa ranobytunkay4yka;

- Jierasauus, BblgeneHue u cylika ranobytunkayJyka,

- BpukeTupoBaHue ranobyTunkay4yka;

- OTFOHKa YrneBoAopPOA0B N3 CTOYHLIX BOA,.

MpurotoBneHne pacreopa OyTtunkayuyka B anudartuyeckom pactBoputene.
B npoMbILLNEHHOCTV NPUMEHSIIOTCA B OCHOBHOM TpW cniocoba pacteopeHns ByTunkaydyka.
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Mpy coBMecTHOM Mpou3BoAcTBe OyTunkaydyka u xnopbyTunkaydyka Ans npurotos-
JIEHWS UCXOLHOro pacTBopa UCMONb3YHT KPOLLKY ByTunkaydyka, KoTopas noctynaer ¢ Bub-
PONOABEMHUKA arperarta BbIAENEHNS U CYLLIKU U TPaHCMOPTUPYETCS C NOMOLLbIO NIEHTOYHOrO
KOHBelepa Ha y3ern pacTBOpPEHUS.

B Poccum ucnonb3syeTcsa ycraHoBka pacTBopeHusa ByTunkaydyka B rekcaHe, B KOTOpon
BOAHAas CyCMeH3usi kaydyka, nojaBaemasi co CTaguv perasauum, B3anmMo[encTByeT C BO3-
BpaTHbIM pacteBopuTtenemM. Kpoluka, cogepxallasica B TaKON CYCNEH3WMW, UMEET pasBUTYHO
NMOBEPXHOCTb U, COOTBETCTBEHHO, BbICOKYHO CKOPOCTb PacTBOPEHUS, ANUTENBHOCTE KOTOPOro
cocrtaensetr 1-1,54. KoHueHTpauusa kaydyka B pacTBope MNOAASPXKMBAETCA Ha YpPOBHE
10 macc. % — 15 macc. %.

FanoreHupoBaHue GyTurnkayudyka XJIopoM B pacTBope. Peakuus xnopupoeaHus
NpoTEeKaeT C OYeHb BbICOKOM CKOPOCTLIO. JIMUTUpYHoLLEen cTaguen npolecca ABnseTcs mac-
coobmeH. MoaToMy HeoBXxoAMMO paBHOMEPHO pacnpeaensTe ranoreH B o6beme pacreopa
kaydyka. Jlyule Bcero s10 genarb, AO3VPYSA B PacTBOP kay4yka pacTBOp ranoreHa B TOM e
yrneBo0poAHOM pacTBOpUTENe, B annapar ¢ UHTEHCUBHON MeLLankon.

B OCHOBHOM raroreH 3amellaeT annunbHbIA BOAOPOS, B U3ONPEHOBOM 3BEHE MaKpO-
Mosekynbl nonumepa. Ho HeaHaunTenbHas ero 4acTe NPUCOEAMHSETCA NO ABONHOW CBA3MW,
yMeHbLUas HemnpeaensHOCTb kaydyka. Kpome Toro, nponcxoanT AeCTPyKUMA MakpoMOneKyr,
YTO HECKOMBbKO CHWKAET MOMEKYNsIpHY0 Maccy anactomepa. lMNpu stom coxpaHseTca 6onee
75 % HeHacbILeHHOCTM ucxogHoro ByTunkay4dyka. ConepxaHve xopa B NPOMBILLNEHHO Bbi-
nyckaemom kayudyke 1,1 % — 1,3 %.

Peakuusi 3amelLeHnss aTOMOB BOAOPOAA Ha XMOP NPOTEKaeT [OCTaToqHO BbICTPO —
meHee 60 c. B kauecTee fobaBku, NpeaoTBpallaloLlLen 4eCTPYKUMIO NPU XNopupoBaHun, Ya-
Le Bcero ncnonb3ytoT Bogy. B npouecce ranoreHMpoBaHys npoTekatoT NnoboyHble peakumm:
XMOPUPOBAHNE HEHACLILLEHHBIX NPMMECEN B pacTBOPUTENE N B3aUMOAEWCTBME cTeaparta
Kanbuus, NPUCYTCTBYIOLLIErO B UCXOAHOM Kay4dyke, ¢ 06pasyrommMes B NPoLiEcce XMOpUCTbIM
Bogopoaom. [pouecc ranoreHuposaHua nposoautes npu Temnepatype 40 °C — 60 °C un
faenerHun 0,2-0,4 MMa.

Mony4eHHbIN pacTeop xnNopbyTunkaydyka U3 peakTopa cHayana OTMbIBAeTCH BOAOU
OT OCHOBHOIO KONMMYECTBa XMOPUCTOrO BOAOPOAA, @ 3aTEM HEUTPaNM3yeTCs LENOYbIO.

ManobyTtunkaydyku, a ocobeHHo BpoMOyTunKkaydyk, CKNOHHbI K Npoueccy aAernapora-
NIOreHMPOBaHNS, NO3TOMY OYEHb BaXHbIM MOMEHTOM SBMSeTCA HeobxoaMmocTb cTabunusa-
LMK ranoreHnposaHHoro npoaykta. Ctabunusartopamun aerngporanoreHMpoBaHuUs ABNSIOTCA
3MOKCUAMPOBAHHOE COEBOE MAacCIO WU CTeapar Kasnbums, KOTOpPbIA OAHOBPEMEHHO BbICTynaeT
aHTHarnomMepaTtopom npu gerasauun. MNoatoMmy 3Tn cTabnnuaaTopbl BHOCATCH B pacTsop ra-
nobytunkaydyka nepep nopadeit Ha gerasaumio. Kaydyk BblaensieTcs u3 pacrtBopa CTaH-
JapTHbIMM METOAaMWM BOAHOW Jerasaumn pacTBOPHbIX Kay4yykoB C MOCMEAYIOWENA CyLLKOW,
TakKke Ha aHanormyHom obopyaoBaHun. OTNNUUTENBHOW OCOBEHHOCTBIO CyLLKKU ranobyTun-
Kayyyka ABMSIeTCS HU3Kkas TemrnepaTtypa npouecca. Tak ecnu cywka GyTunkayyyka nposo-
antes npu 200 °C — 215 °C, 1o Temneparypa CyLukn xnopbyTunkaydyka He A0SDKHa NpeBbl-
watk 160 °C, a 6pombyTunkayydyka — 140 °C. 3T orpaHn4eHns CBsI3aHbl C TEM, YTO peak-
LM AermaporanoreHNpoBaHnst 3HaUUTENBHO YCKOpSIeTCs Npu 6onee BLICOKUX TeMMnepaTypax
M BO3MOXHO 0BpasosaHue rensi. Kpome temnepatyphbl, 60nblwioe BNMAHWE Ha npouecc ge-
rMaporanoreHUpPOBaHNA OKasbIBAaeT HanvMune B kaydyke WOHOB xenesa. CopepxaHue no-
cnegHux He JomkHO npesbiwark 0,002 mace. %. MosToMy BCA annaparypa, Tpybonposoab!
W 3anopHas apmarypa BbIMOJIHEHbI U3 KOPPO3NOHHO-CTOMKOW cTann. OrpaHuvyeHne no Tem-
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nepaTtype CyLKW He MO3BOJISeT NPOBOAMTL NPOLECC TOMbKO B YEPBAYHbIX OTXXUMHBIX Malluu-
Hax. KoHe4yHas cTtagusi CyLiku NpoBOAMTCS B BO3AYLUHOM BMOPOKOHBEMNEPHOW CyLUMKe.

3aKOHOMEepHOCTM U Cxema npouecca 6pomMupoBaHust GyTuKayyyka B OCHOBHOM aHa-
IOTMYHbI MPOLLECCY X/TIOPUPOBaHNA. B oTAnume OT xnopa peakuus ¢ 6pomMoM npoTekaeT mea-
JIeHHee, a KOHEYHbI NPOAYKT 60/1ee CKIOHEH K AErnaporanoreHMpoBaHnto 1 TpebyeTt 60/1b-
el 4O3MPOBKN CTABUNN3UPYIOLLMX areHToB.

{1 aui Dilpi»

[11306yTUr.eH

Nl v
(F]I'Il

1- emKOCTb 471 MPUroTOB/IEHUSA WKXThI, 2, 3, 8, 12 - Hacocekl; 4-5 -
XONOAUNbHUKK; 6 - NoNMMepu3aTop; 7 - BOAHbIV ferazaTop; 9 - BaKyyMHbIi
perasartop; 10 - BakyyMm-pecuBep; 13 - BakyyMm-Hacoc; 14-cywwunka; 15-
wnpuy-mMawmHa; 16 -koHBenep; 17 - Banblbl; 18 - oxnaxagarolmii KoHBeliep;
19 6pukeTMpoBOYHasA MawmHa; 20, 21 - koHAeHcaTopsbl; 22 - cenapartop; 23 -

nogorpesaresib

PucyHok 2.1.8- Cxema nosyyeHus 6yTuakayyyka CyCneH3MOHHOro 1
ranobyTunkay4yykos

2.1.4.4 TeKkywmue ypoBHU 3MUCCUUN B OKpYyXawLly cpeny

Pacxofpl aHeprocpeAcTB M BE/IMUUHBI, XapakTepusylolwme TekyLlmne ypoBHU 3MUCCUN,
npueegeHbl B 2.1.4.1 (gaHHble obwme ana npoussoacTea BK u MBK).
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2.2 Kayuyyku 3MynbCUOHHOW NONUMe pusaumnm

B npoun3BoACTBE CUHTETUHECKUX KaydyKOB NMOMMMEPM3ALIMIO B SMYIBCUAX NMPUMEHSIIOT
OYeHb 4acTo, M 3TW MPOLECChI BCErAa npoTeKkarT No pagukansHOMy MEXaHU3My npu BbICO-
kon (48 °C — 50 °C) vnm Huskon (5 °C) TemnepaType — «ropsvasy UM «xonogHasi» nonu-
Mepu3aLmsa COOTBETCTBEHHO.

Cpenmn CUHTETUYECKUX KayvyKOB LOBONBHO BOMbLUYIO YacTb COCTABMSAOT CTaTUCTUYE-
CKME COMOSIMMEpSI, Yalle BCEero nory4Yaemble NyTem paaukansHOA COBMECTHOMW MONMMEpU-
3auun B SMyrnbcumn ABYyX (MHoraa Tpex unu Gonee) MoHomepos. Mpy MOHHBIX NpoLeccax co-
nonMMepm3aLmm B OCHOBHOM COXPEHSAKOTCA 3aKOHOMEPHOCTY, BbIBEAEHHbIE ANS pagukanb-
HbIX peakLyii, HO aKTMBHOCTb MOHOMEPOB MOXET OMNpefensaTbCs MEXaHW3MOM Normmepusa-
LMK, MPUPOLON Cpefbl N aKTUBHOTO LIEHTPA, NOCKOSIbKY BO3MOXHbLI SIBNEHUst cneLuduyeckon
conbBaTaumm O4HOro N3 MOHOMEPOB.

Hanbonee pacnpocTpaHeHHbIMU Kay4Yykamu OBLLEro HasHa4eHus, nonyvyaemMbiMu Mno-
nMMepu3saLmelnt B aMynbscum, ABRAOTCA ByTagneH-cTMpornbHble (a-METUNCTUPONBHLIE). TUM
METOLOM TOMyYalT TakKe psb KayyykoB CheumanbHoro HasHadveHus —  OyTtagueH-
HUTPUIbHBIE, XIIOPONPEHOBLIE, (PTOPKay4yKU U AP., @ Takke LUMPOKUA aCCOPTUMEHT CUHTE-
TWUYECKUX NaTEKCOB.

TexHONOrM4YecknA NPOLECC NONMYYEHUSA CUHTETUYECKOro Kaydyka npu 3MynbCUOHHON
nonMMepu3aL COCTOUT U3 HECKOMBbKMX CTaauN:

- NOArOTOBKA peareHToB, BKIOYatoLLasa NPUroToBrNeEHNE: MOHOMEPHOWN hasbl (LLUNXTbI);
BOAHOW hbasbl, cCopepxalleli pacTBOPEHHbIE SMyINbratopbl u perynupytowme pH cpegbl
3MEKTPONUTI; pacTBopoB WHMLMarTopa (vrm KOMMNOHEHTOB OKMCTINTENBHO-
BOCCTaAHOBMUTENBLHOW CUCTEMbI) U CTOMNEpa NonMMepu3aummn; BOAHON 3MyNbCUU ML PONEepPOK-
cuaa u LUCrnepcumn aHTUOKCUaaHTa; pacTeopa perynstopa MornekynsipHoOA Macchl B O4HOM U3
MOHOMEpOB;

- NonMMepmsaLmns UM CononMmepunsaums B 3MyrnbCun, KOTOPYIO B 3aBWCUMMOCTW OT
TeMnepaTtypbl HasbiBatoT «ropsden» (48 °C — 50 °C) nnu «xonogHon» (5 °C) 1 npoBoasT B
peakTopax ¢ Mellankamv 1 pasBuTbIMU NOBEPXHOCTAMM TENNOOOMEHa; NO AOCTUXKEHUN 3a-
[LaHHOW KOHBEPCUN MOHOMEPOB B CUCTEMY BBOAAT CTOMNEp Ansi 06pbiBa peakuun pocta Le-
nen 1 MHULMMPOBaHWA (4acTo OLHOBPEMEHHO BBOASAT MPOTUBOCTAPUTEND);

- OTrOHKa U3 naTekca HesanonMMepU3OBaBLLUXCA MOHOMEPOB (Aerasauus), Heobxo-
AVMasi NPaKTUYECKM BO BCEX Cydasix, Tak Kak K kayyykam 1 TOBapHbIM narekcam npeabsB-
NATCH KecTkne TpeboBaHWsl MO COAEPKAHUKD OCTATOYHbIX MOHOMEPOB; C MOBLILLEHVEM
KOHBEPCUM YMEHBLUAETCA Harpy3ka Ha y3en Aerasaumm U CHUXAOTCA SHepreTudeckue 3a-
TpaTbl Ha NpoLece;

- BblAeneHne kaydyka U3 nartekca, OCylecTBnsemMoe 0ObIYHO Koarynaumen ¢ nocne-
LyHOLLEN NMPOMbBIBKOW W CYLLKOW BbIAENEHHOro NONMMMEPa; B 3aBUCMMOCTU OT TUMa Kaydyka u
TEXHOMNOMM Eero BblAENEHNA BO3MOXHO MOSyYEeHWE pasnUuHbIX TOBapHbIX opM Kayudyka:
PYNOHOB, 6pMKETOB, HECIMNAIOLLIENCS KPOLLIKM (NOPOLLIKA).

Mpu nonumepusauun B reTeporeHHON SMYJIbCMOHHOW CUCTEMe 0BsA3aTenbHO MPUCyT-
CTBYHIOT: AvcnepcHas ¢asa (MOHOMEpP UM CMEeCb MOHOMEPOB NPY NPOBEAEHNN CONONMMEPU-
3auum), AMCnepcroHHas cpeaa (BogHas dasa), amMynbratop 1 UHMLMaTop nonvmepuaauumn.

B kauecTBe OCHOBHbIX MOHOMEPOB B NPOU3BOACTBE CUHTETUYECKMX KaydyKoB npume-
HSOT ByTagmMeH 1 XNoponpeH, a AOMNOSHUTENBbHBIMU MOTYT ObITb CTUPOS, 0-METUIICTMPOTT,
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aKpUNIOHUTPUN, 2-METUN-5-BUHUNNUPUANH, BUHUINOEHXNOPUA, MeTakpuioBas kucnorta u ap.
Moyt BCce 3TV BellecTBa B BOAE WM MPaKTUYECKN HEPaCcTBOPUMbI, WM PacTBOPSATCH B
OrpaHNUYeHHOM KONNYecTBe.

COOTHOLIEHME OUCNEPCUOHHONM cpefbl U AMCNEepPCHON hasbl onpefensieTcs ycnosus-
MW NosiMMepusauuy 1 HasHayeHMeM Mosly4aemoro siatekca uam kaydyka. pu BblcoKoTeMne-
patypHoii nonumepusaunm (48 °C — 50 °C) 1 npu NosyyYeHUr TOBaApPHbIX NaTEKCOB C BbICO-
KO KOHLEeHTpauueli nonmmepa cOOTHoOWweHue a3 moxeT coctaBnAate 100 : 100 (macc. u.).
Mpn nonyyeHun kay4ykoB Npu HU3KOWM Temnepatype (0Kono 5 °C) € uenblo CHUXKEHUS BA3KO-
CTW naTekca 06bI4HO UCMONb3YIOT 60/blUee pas3baBieHne MOHOMEPOB, W COOTHOLIEHWE BOA-
HON M MOHOMepHOI ha3 moxeT gocTuratb (190-250): 100 (macc. 4 ). C yBenMYeHMEM CTe-
neHy pasbasneHus obneryarTcs OTBOA TenaoTbl NOAMMEPM3aLMU U BO3MOXHOCTb aBToMa-
TMYECKOro perynnpoBaHusl npouecca, Ho CHukaeTcs ah(PEeKTUBHOCTb MCMONb30BaHUS NOW-
Mepu3aLMoHHOro 060pyA0BaHNsA, BO3pacTaloT IHepreTUyeckme 3aTparbl U pacxof marepua-
10B Npu BbIAENIEHUN Kaydyka U3 naTekca.

YcTaHoBKa YcTaHoBka
Byraoyer  nonumepusauun NOArOTOBKN CbIpbs,
Koarynsayum n

YcTaHoBKa CyLUKn
u npeccosaHvsa

PucyHok 2.2.1 — TlpuHUunuansHasa TEXHOMNOIMYeckass CXxema npov3BoACcTBa
3MY/IbCUOHHBIX Kay4yKoB

2.2.1 Kayuyk 6yTafgmeH-CTUPOSbHbIA (B TOM YMC/e Mac/OHANOMHEHHbI )

BytagneH-ctuponbHble (CKC) n byTagneH-a-MmeTunctTmposibHele kaydykm (CKMC) no-
nydvalT MeToAOM pajukanbHOW  cononuMepusauum  GyTaguMeHa CcO  CTMPOMIOM WK
a-MeTUCTUPOSIOM B 3MY/IbCUW B NPUCYTCTBUM 3MY/NbraTopoB, WUHULMATOPOB W PErynsTopos.
Mpn aToM 06pasytoTcsi CONONMMEPbI CeaytoLero CTPOeHMs:

OMYNbCUOHHBIA ByTagneH-CTUPONbHbLIA Kayuyyk MUMeeT npeuMmyliecTBa U HefoCTaTku
N0 CPaBHEHUIO C HaTypa/lbHbIM Kay4YyKOM W KOHKYPUPYET C HUM.

Bo MHOrmx 061acTsix npakTUYeckoro NpPUMEHEHUs1 HaTypasibHble UM CUHTETUYECKME Ka-
YUYKM ABNAIOTCA B3aMMOZOMNOHALWMMUN, UCMNOMNb3YTCA B CMECAX AN NOAYYEHUST NyYLLnX
CBOWCTB. OMY/IbCUOHHbIV ByTaANEeH-CTUPO/bHBIA KaydyK SBNSIETCA CUHTETUYECKUM Kay4dyKOM
obuwiero HasHauyeHus. [pegnpuATMS N0 NPOM3BOACTBY  9MY/IbCMOHHOTO  GyTaaveH-
CTUPOJILHOTO Kaydyka UCMOJb3yHT AOCTYMHblIe MOHOMEpbl — CTUpON 1 6yTaaveH. B npous-
BO/CTBE TaKXe WCMoNb3yeTCcs LUMPOKUI CMEeKTp APYrUX XUMWYECKUX BeLLecTB, TakumX Kak
3MyNbratopbl, Katasm3aTopbl, MOAUPUKATOPbI, XUMUYECKME COeAUHEHUs, npuBofsALmne K
06pbIBY Lienn, aHTUOKCUAAHTbI Y Macia-HanoHUTeNu.
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MponsBoacTBO 3MyNbCMOHHOMO ByTafMeH-CTMPONBHOrO Kaydyka — camoe Gonblioe
no o6bemy NPon3BOACTBO CUHTETUYECKOrO kaydyka, coctasnstoiiee okono 30 % ot obwero

obbema.

B Tabnuue 2.2.1 npuseaeH nepedeHs npounssoautenen 6ytaameH-CTUPOsbHbIX Kayudy-
KOB 3MYIbCUOHHOW NonMmepusaummn B Poccumn ¢ yTouHEHNEM NPUMEHSEMON TEXHOMOTUM.

Tabnuya 2.2.1 — Cnocobbl nponssoacTea byTaaneH-CTUPONbHbIX (a-METUNCTUPOSbHBIX)
Kay4ykoB 3MYNbCUOHHOW nonumepusaummn B P

TexHonorusa

HaumeHoBaHue npeanpuaTus

Monumepusaunsa * —  HWU3KO-
TemnepartypHas (Npu Temne-
patype 4 °C — 8 °C)
Jerazauusa — npeasapu-
TenbHas, BakyyMHas
BbipeneHne — Gecconesas
Koarynaums
MpepBaputensHoe  06e3Bo-
XvBaHWe — akcnennep (4ep-
BSYHAA OTXXMMHAasA MaLlMHa)
Cyuwka — oaHo- 1 nonytopa-
XOA0Bble KOHBEWEpPHble Cy-
LUMNKK

AO «BopoHexcuHTeskayuyk»

Monumepusayma * —  HU3KO-
TemnepartypHasa (npy Temne-
patype 4 °C — 8 °C)
[Herazauna — npeasapu-
TenbHas, BakyymHasl, npoTu-
BOTOYHas

BbigenerHne — ©Gecconesas
Koarynsauus
MpenBapuTtensHoe 06e3B0-
XnBaHne — aKkcnennep (dep-
BAYHas OTKMMHas MallmnHa)
Cywka — nonytopaxogosas
KOHBeMepHas CyLumnka

000
«Cubyp-Tonbattny
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Ne
n/n

TexHonoruns

HanmeHoBaHWe npegnpuaTis

Monumepusaums * —  HK3KO-
TemnepartypHasa (npy Temne-
patype 4 °C — 8 °C)
Herazaups — npeneapu-
TenbHas, BakyyMHas, npotu-
BOTOYHas

BbiaeneHue — Becconesas
Koarynsaumsi
MpepBaputensHoe 06e3Bo-
XnBaHne — akcnennep (4Yep-
BSiUHAsi OTKUMHAs MaLlvHa)
Cywka — nonyTopaxoaoBas
KOHBeWepHas cylumnka

3AO0 «CTepnmTamakckui
HX3»

Monumepusauma * —  HU3KO-
TemnepartypHasa (Npu Temne-
patype 4 °C — 8 °C)

Oerasauna — npeaeapu-
TenbHas, BakyymHas
Bblaenerue:

- nonMamMmnHHbLIN Koary-
naHT + kuenota  (gna 6es-
MacnsHbIX Mapok);

- ©Oecconeeas koarynsuus
(BNS9 MacnsaHbIX MapoK)
MpensaputensHoe 06e3B0-
XuBaHne — akcnennep (4Yep-
BSiUHAsi ODKUMHAs MaLlvHa)
Cywka — TpexxonoBasi KOH-
BeMepHas cyLumnka

NnAO
«Omckni kayyyk»
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OkoHyaHue mabnuupi 2.2.1

Ne
i TexHonorns HanmerosaHve npeanpuatuns
5 Monvmepuzaumsa ** — HU3KO- | BopoHexKckniA dunman

TemnepatypHas (npu Temne-|OrYM «<HANCK»
paType 4 °C — 8 °C)

Jerazaunsa — npeasapu-
TenbHasi, BakyymHas
BbigpeneHne — ©Becconesas
Koarynsums

MpeppapuTtensHoe 06e3Bo-
XKVBaHWE — 3Kcnennep (4ep-
BAYHAsA OTXXMMHasi MaLlmHa)
Cyllka — OfHOXOAOBas KOH-
BeMepHas cyLumnka

* B kayectBe  OCHOBHOIO
3MynbraTopa ncrnonb3yeTcs
MbINIO  KaHWUPOnM U KUPHBLIX
KNCIOT.

** B kayecTBe OCHOBHOIO
3MyrbraTopa ncrnonb3yeTcs
MbIS10 XUPHBIX KMCHOT.

2.2.1.1 OnucaHune TeXHONOrM4YeCKUX NPOLLeCCOB, UCNONMb3yeMbIX B HacToslee
BpemMs

TexHONorMyeckuii NPoLEecc Mosy4YeHUs 3MYNbCUOHHBLIX ByTaaneH-CTUPOIbHBIX Kaydy-
KOB COCTOWT M3 CNeYoLLMX OCHOBHBIX CTaANN:

- NPVEeM, XpaHeHe 1 Noaada Cbipbs U MaTeEPUAanos;

- CUHTE3 ByTaaneH-CTUPONbHbIX NIaTEKCOB CMOCOOOM 3MYNbCUOHHOM NONMMEpU3aLmu;

- BblJENeHne kay4vyka n3 naTtekca, ero cyLuka, GpukeTMpoBaHme 1 ynakoBkKa,

- YTUNU3aums BO34YLIHbIX BbIGPOCOB CYLUMITOK,;

- XpaHeHue TOBapHOro kay4yka Ha CKnaje 1 ero oTrpys3ka;

- Mony4YeHne xonoga Ans NPOn3BOACTBA CUHTETUYECKOrO ByTaaneH-CTUPONBHOrO Kay-
yyka;

- CUHTEe3 aHTUOKCUAAHTOB A5 KaydyKOB.

CKC nony4atoT kak npu BbICOKOW TemnepaTtype nonumepumsagum (50 °C), Tak 1 npm
Huskol (5 °C — 10 °C). OcHoBHasi Macca Kay4yKOoB BbINycKaeTcs NPy HU3KOW TemnepaType
nonvmepmsaumu.

Jlydwniz kKOMnNeke CBOWCTB MMEIT KayudyKW, MOMyYeHHble NMPY HU3KOW Temneparype
nonvmepusaumn, ogHako CKC BbICOKOTEMNEPATYPHON MNONMMMEPU3ALMN C COAEPKaAHUEM
ctupona meHee 10 % MMEIT NyYLLyro MOPO30CTONKOCTb.

Monyyenne CKC B 60nblUMX KONMYECTBAX OCYLLECTBNSAETCH HENPEPLIBHLIM METOLOM
B H6atapee 13 8—12 nonvmepmsaTopoB B 3aBUCUMOCTU OT ux obbema. Yalue Bcero nx oobem
cocrasnsaeT 12 m3, nHoraa 25 m3.
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MpumeyvaHusa

1 BbicokoTeMnepaTtypHas 3MyJibCUOHHas NoNMMepU3aLms — NonMMepusaums, npu
KOTOPO MOHOMEPbI 06pa3yioT 3MYSbLCUIO B BOAE MOJ, AEACTBNEM MOBEPXHOCTHO-AKTUBHBIX
BELLIECTB M peakums npotekaeT npy temnepartype 50 °C. MNpw gaHHOW TeMnepaTtype KOHBEP-
C1A NPOUCXOAUT Ha 5 % — 6 % B Yac 1 NpoLecc NonMMepmnsaLmmM 0OCTaHaBNMBAKOT Mpu
70 % — 75 %, Tak kak 6onee rnybokas KOHBEPCUSI MOXET BbI3BaThb YXyALUEHNE pranyeckmx
CBOWCTB NONMMEpA).

2 HuskoTtemMnepaTypHas 3MynbCUOHHAs NONMMEPU3aLMs MO MEXAHN3MY HUYEM He OT-
NM4aeTcs oT NonMMepum3anmm, NPOBOAMMON NPU NOBbILLEHHBIX TEMMepaTypax, OCHOBHas
pasHuLa Mexay ABYMS MpoLeccamMmn aMynbCUOHHOW NonMMepusaLmm (BobicokoTemMnepaTyp-
HOW 1 HU3KOTEMIMEPATYPHOM) COCTOUT B CUCTEME MHULMMPOBaHus. Mcnonb3ysa Gonee akTue-
HYI0 CUCTEMY MHULIMMPOBaHUS, NONMMEpU3aumsa MOXeT 6bITb ocyLecTBneHa npu 5 °C ¢ BbI-
COKMM MPOLIEHTOM KOHBEPCUU. NS UHULMMPOBaHWUSI NPOoLecca NCMoNb3yeTCs BbICOKO3dek-
TUBHas OKMCINUTENbHO-BOCCTAHOBUTESNbHAA cuctema. HuskotemnepaTypHyo nonmepuaa-
Luio ocTaHaenueatoT npu ~60 % koHBepcun).

Meprogmyeckum cnocoGoM MOony4arT ManoTOHHaXHbIE KaydyKu, B OCHOBHOM MOAU-
duvumposaHHble, B annaparax o6bemom oT 25 go 45 m3.

Monumepusauusn
Cononumepusauma 6ytagneHa co CTUPOSIOM OCYLLECTBRSAETCH B SMYNbCUM B MPUCYT-
CTBUM amynbraTopa, avcneprartopa, Bydepa, MHMLMaTopa, OKUCNUTENBHO-

BOCCTaHOBUTENbHOW CUCTEMbI, PETyNATOpa MONEKYNAPHOW Macchl B cpeie 06eCCONeHHON w
06eCKMCNOPOXEHHOW (feasppPOBaHHON) BOAbI.

Ha akTmBHOCTb Npouecca NoNMMEpPU3aLmn OKasbIBaloT BINSHNE:

- pasnuyHbie NPUMMECU B MOHOMEpPaX 1 APYTUX UHFPeAneHTax Cbipbs;

- COlepXXaHne OCHOBHOrMO BellecTBa B cMecn GyTaaneHoB MpAMOro M BO3BPAaTHOIO,
npy 9TOM M3MEHEHME KOHLEHTpauumn OytagneHa Ha 1 % naMeHseT BpemMs nonvMmepusaumm
Ha 1,0-12 y;

- KOHLEHTpaLus CTMpona npsiMoro 1 BO3BpaTHOro; Npy 3TOM U3MEHEeHWe KOHLEHTpa-
un Ha 1 % nameHsieT Bpems nonuvepmsaumm Ha 0,3-0,5 y;

- HanMune kucriopoaa B Boge N MoHomepax Gonee 0,001 % Bbi3blBAET MHAYKLMOHHLIN
nepuwog ot 2 8o 6 u;

- NOBLILLEHHOE cogepxaHne abneTUHOBLIX KUCMOT B kaHndgonu 6onee 5 % BbisbiBaeT
WHAYKUMOHHBIA Nepuo NponopLMOHansHO YBENMYEHNIO BPEMEHN NONMMepnsaumm;

- HanMuue xenesa, aMmmmaka, Mean 3amefnseT nNpouecc BnnoTe 4O NOMHOW OCTaHOB-
KM,

- HapyLLEHVEe COOTHOLUEHWUS MbI CMOMAHBIX W XUPHbBIX KMCMNOT (KaHWoneBble Mbina
3amMefNsroT NPoLece);

- U3SMEHEHNE JO3UPOBKU AMYIbraTopa,;

- yBenuyeHune pH BogHol ¢asbl Beiwe 10,8 3ameanseT npouecc nonMmepusaumn.

YkasaHHble 3aBUCUMOCTU B KOHKPETHbBIX YCIIOBUSAX MOTYT ObITb CKOPPEKTMPOBaHbI AN
KOHKPETHOIO NONMMEpPU3aLIMOHHOTO 0B0pYyAOBaHNS.

OCHOBHbBIMM PETYNNPYHOLLMMUW NapaMeTpamMun BA3KoCTM no MyHu sBnstoTes:

- fosupoeka perynstopa TAM:;

- KOHBEPCUA MOHOMEPOB KaK KOHeYHas, Tak 1 Mo nonumepusaTopam;

- Temneparypa nonuMmepusaumu;

- CKOPOCTb NpoLecca;
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- HegocTaTO4YHOE KOMYecTBO CTonnepa,;

- MHTEHCUBHOCTbL NepeMeLlVBaHnsa B NosiMMepusaropax.

Temnepatypa nonumepusauun: 4 °C — 8 °C.

KoHeuHass koHBepcua MoHomepoB: 70 % — 72 %.

OdhopmMnieHne cxem HenpepbiBHOW NoauMepusauuy npakTuyeckm WAEeHTUYHO, pasnu-
yse COCTOWT B KO/MYecTBe annapaToB, WX BMECTUMOCTW, Tune nepeMeLlnBarLLmnx
YCTPONCTB, CUCTEM OX/TXKAEHNUS.

MpuvHUMNanbHble TeXHOMNOrnYyeckne cxembl nosaydeHus natekca CKC (CKMC) u y3na
HenpepbIBHOM nonuMepusauuy npuBefeHbl Ha pucyHkax 2.2.2 1 2.2.3 COOTBETCTBEHHO.

1— emKocTb ANa 6yTagmeHa; 2 — eMKOCTb ANA cTupona; 3 — annapart gns
NPUroTOB/IEHUS YINEBOLOPOLHONM hasbl; 4 — annapaTt 415 NpUroTOBEHNS
BOAHOI pasbl; 5 — cMecuTenb yrneBogopoaHoONn n BogHon das; 6, HXII —
nonnumepusaTopsl; 7, 8 — OTFOHHbIE KO/IOHHbI MPOTUMBOTOYHONM Aerasauuun; 9 —
eMKOCTb AN15 narekca

PucyHok 2.2.2 — MpuHunnnanbHas cxema nony4veHus natekca CKC (nm
CKMC)
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CTPAB/IVBAHVE

1 — cmecuTtens; 2/1-2/12 — nonumepusaTtop; 3 — gospesatenb; 4 — hunbTp
PucyHok 2.2.3 — TlpuHymnnnanobHasa cxema y3sna noavmepusaumm

Jerasauna nartekcos

Mocne npoBefeHna nonnmepusaunmn Ao 3afaHHon rnybuHbl, coctaBnswwein go 70 %,
a nHorga n 6onblie, B naTekcax OcTalTCca He3ano/nnMepusoBaHHble MOHOMepPbI. VX Konuye-
CTBO 3aBUCUT OT COAepXaHusa ctupona (a-metuncTupona) B UCXOLHON LIUXTE M conosiumepe
n coctasnfeT 25 % — 35 % OT cyMMbl UCXOAHbIX MOHOMEPOB.

HesanonnmepusoBaHHble MOHOMEpPbI A0/MKHbI ObiTb MakCMMasbHO yAaseHbl U3 na-
TEKCOB, TaK Kak Ha nocnegylwmx cTtagusax BblAefIeHUA KayuyykoB W CYLIKW OHW co3gaiT
0OMacHOCTb 3aropaHua N «xXJ10MKOB» U 3arpsA3HAOT CTOUYHbIe BOAblI K aTmocdepy.

Jerasaumsa MOHOMEPOB OCYLLECTBAAETCA, Kak npasuno, BOAAHbIM NapoOM W OCNOXHSA-
eTcA TeM, 4YTO MOHOMEpPbl HaxXo4ATCA He B BuMAe OTAEeNbHOW hasbl, a agcopbupoBaHbl Nou-
MepHbIMK YacTuuamu. Kpome TOro, Hanuyue amynbratopa B /laTekce MOXeT Bbl3BaTb CUJb-
Hoe neHoob6pasoBaHMe u nocnenywLLyo 3abnsky 060pyA0BaHUS.

YacTuubl nonummepa cdepuyeckoin popmbl nmerT guametp 10-7-10~M K npu COOT-
BETCTBEHHO OY€Hb Pa3BUTOW NOBEPXHOCTMU.

AnnapaTypHoe odhopMaeHne cTaguu ferasauumn cyu,eCTBEHHO BnMseT Ha cebecTou-
MOCTb TOBApHOro Kayuyyka, Tak kak TpebyeT 3HauuTesibHbIX PacxoAo0B BOASAHOro napa v SB-
NAeTCA WUCTOYHMKOM MaTepuasbHbiX NOTEPb B BUAe Koarynioma, obpasylouwerocs BCnef-
CTBME TEPMUYECKMX N MEeXaHW4YecCKMX BO3LEeNCTBUI Ha naTekc, U OCTATOYHbIX MOHOMEPOB B
nartekce (KOTopble YacTUYHO BbILENATCA B aTMOCepy npu Koarynsauum u Cylike, a yacTuy-
HO nonagalT B TOBAPHbIN Kayuyk).

Mpu BbIGOPE cxembl Aderasauuy M TEXHOJIOTMYECKOro o6opyaoBaHUs Heob6xoaumo
CTPEMUTBLCA K AOCTMXXEHUIO CNeayuwmnx yCcnoBuii:

- o6ecneynTb MUHUMaNbHOE NpebbiBaHWE aTekca B 30HE MOBbIWEHHbIX TeMNepaTyp;

- co3faTb MUHMMAaNbHOE rnapaBnMyeckoe COMPOTMB/EHME BCeli cucTeMbl Aerasauuu
3a cyeT BaKyymunpoBaHUs;
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- obecneunTb HaMbOSbLUMA KOHTaKT naTekca ¢ NapoMm Ans ynyqweHns MakCuMarnbHO-
ro maccoobmeHa npy OgHOBPEMEHHOM WCKITIOYEHUN YPE3MEPHO UHTEHCMBHOIO rMApPOAVHA-
MUYECKOro BO3AEMCTBUSA HA NATeKC UM NaponaTekCHy CMeChb, YMEHbLUAsA Npu 3TOM Koary-
NAayuio;

- co3aaTtb cUCTeMy 3pEKTUBHOIO OXNaXAEHUA B KOHAEHCaTopax.

Takum obpasom, cragus aerasaumu (OTTOHKU) HE3aNONMMMEPU30BAaBLUNXCA MOHOMEPOB
W3 NaTeKkcoB MNpecnefyeT ABe OCHOBHbIE LIENN:

- pereHepaLuio OTOrHaHHbIX MOHOMEPOB A1 UX NMOCMNEAYIOLLEA OYUCTKN 1 BO3BpaLLe-
HWUS1 B NpOLieCC nonumepusauum,

- obecneyeHue B3pbIBO- N NOXapo6e30nacHOCTN, OTCYTCTBUS TOKCUMHOCTU U NpU NO-
cnepyolen nepepaboTke narekca u Kaydyka B Liexax BblAENeHUst U CylKn 1 ynydlleHue
YCrioBuUiA TpyAia Ha 3aBoAax LUWHHbIX n PTU.

OTroHka HesarnonMmMepusoBaBLUNXCA MOHOMEPOB U3 naTekca NPOBOAWUTCH B ABE MU
TPW CTaauM C NOMOLLLIO OCTPOro napa. Ha nepeon craguy OTroHKW, npeaaerasaumn, U3 na-
Tekca nog HebonbLMM N3BLITOYHBIM AABNEHNEM yAanaeTca OCHOBHOE konudecTso GyTaau-
€Ha, 3aTeM noj BaKyyMOM Ha ABYX- UNN TPEXCTYNEHYaTOM OTFOHHOM arperaTte yaansioTcs
npakTn4eckm Becb OyTaaneH u OCHOBHAas YacTb CTUPOra, NOCMe Yero Ha NPOTUBOTOYHOW KO-
noHHe aerasauum n3 narekca CKC npoucxoaut OTroHka OCTaToyHOro CTMpona no coaepxa-
Hua ero B narekce ~0,05 %. BosspaTHble MOHOMEpPLI NOCSE OYUCTKN BO3BpALLAKOTCA B MPo-
Lecc.

Haunbonee 3KOHOMWYHBLIMW CYUTAKOTCH NPOTUBOTOYHBLIE CXEMbl Aerasaumn HesaBUCK-
MO OT yMCna NPaKkTU4eCKMX CTyneHen aerasaumun. [Ana AOCTWXKEHWUs CTeneHu Aerasauumn Jo
0,15 macc. %, npumennTenbHo k natekcy CKC, pacxoa BogsHOro mapa cocTaBnsieT npu
NPSIMOTOYHOW Aerasaummn 6—9 Kr/kr OTFOHSEMOro MOHOMEpa U Tonbko 3—4 Kr/kr — npwu NpoTu-
BOTOYHOWN.

MpsAMOTOYHaA Y NPOTUBOTOUHASA CXEMbl Aerasaumn 03HayarT npexae BCero, npume-
HUTEnbHO K AerasaTopam pasnuMyHbiX KOHCTPYKLWIA, NapannernbHyo nogady BoASHOro napa u
Jerasvpyemoro natekca B NpsiMOTOYHOW CXeMe M nogady nartekca u BOASHOro napa npotu-
BOTOKOM (CBEpPXY BHWU3 N CHW3Y BBEPX B [erasaropax COOTBETCTBEHHO) B MPOTUBOTOYHON.

[erasnpoBaHHbIA NaTekc NocTynaeT Ha CreayoLLyo CTaauio NPoM3BOACTBa — Bbiae-
TNeHne Kayudyka, ero CyLUKy, BpuKeTUPOBaHNE U YaKoBKy.

Mepepn BblaeneHWeM Kay4yyKOB M3 nartekca nobbiM cnocobom natekc Heobxoammo
CKOMMMEKTOBAaTb U YCPeaHUTb.

YcpenHeHue naTeKkcoB OCYLLECTBAETCS, Kak Npaeumno, B annapatax o6bemom ot 150
10 500 M3 (xoTS MMEroTCA cBeaeHNs 0 eMKocTAX obbemom 1000 mB).

Yalue Bcero MCronbaytoTcs annapatbl o6bemoM 300-500 M3, cHabxeHHble nonact-
HbIMW UK NPOoNennepHbIMN MeLLankaMmm 1 UMpKynNaLMOHHBIMU HacocamMun NPON3BOANTENBHO-
CTbio 250-500 m3/y.

Mpu apdekTMBHOM NepemMeLlMBaHnM N LMPKYNSaLUMM yepegHeHne naTekcoBs JocTura-
etcs 3a 30-60 MUH.

YcpeaHeHve BefeTca cHavana no OCHOBHOMY TEXHUYECKOMY NOKa3aTernto — BA3KOCTU
kayudyka no MyHu.

Mpun nonyyeHun HeobxoaMMOro 3HadveHust Bs3kocTn no MyHu naTtekc 3anpaensercs
AMYIbCUEN UM CYCNEH3NEN aHTUOKCMAAHTa, KOTOPYHO LienecoobpasHo BBOAUTL BO BCacChl-
BaIOLLIYHO NIMHUIO LIMPKYMALUMOHHOMO Hacoca W fanee BeCTU yCpeaHeHWe natekca npv nepe-
MEeLUMBaHUM 1 LMPKYAaumn B TedeHne 40-60 MUH.

92



UTC 32—2017

Mocne nonyyeHnss aHanNW30B NaTekc HaNPaBAT Ha Koarynsauuio.

BobiaeneHue (koarynsiums) u cywka kayvyka

[nsa BbiaeneHns kay4ykoB M3 narekca Hambonee adhdekTuBHbIM siBnsieTcs Geccone-
BOW crnocob koarynsuymm, NPUMEHEHNE KOTOPOro BEAET K UCKITOYEHUIO UM 3HAYUTESIBHOMY
COKpaLLEHWNIO pacxofa XJI0pUCTOro HaTpUs U NPakTUYeckn NOSIHOMY CBSi3blBaHUIO Guonoru-
YEeCKU Hepasnaraemoro gucnepraropa — nenkaHona. HepacteopymMbIvi KOMMNEKC nenkaHona
M KOarynsiHTa oCTaeTcs B COCTaBe kayuyka.

B kayecTtBe koarynsHToB npu 6ecconeBom cnocobe Koarynsumm MoryT NpUMEHSITbCS
MoNMMepHble YETBEPTUYHbIE aMMOHWEBbIE OCHOBaHWA, Takue kak OMNAM, BIK-402,
Superfloc C-592, Hutpodnok 213, a Tarke AlNK-46 — npoaykT B3auMOAEeNCTBUSA BbICOKOMO-
NEKYNAPHBLIX NONMUMEPHBIX MPUPOAHBIX OPraHUYECKUX COSANHEHWA, CBA3AHHBLIX NONUNENTUA-
HOW CBSI3bHO.

Mpy nonyyeHun GeaMacnsaHbIX KayydykoB aHTUOKCUAAHT BBOAWTCS B naTekc B BuAe
LMCMNEepCUMN NN 3MyNbCUN Ha CTaanM KOHAMLMOHUPOBaHWS NapTuin natekca. MNpu nonyveHun
MacCrnoHanoNHEHHbIX Kay4YyKOB Macfio BMECTe C aHTUOKCUAAHTOM BBOAUTCA B flATEKC Heno-
CPenCcTBEeHHO nepea koarynsumen.

Koarynaumsa natekca n nocneayroLlan NnpombiBKa KPOLLKM Kaydyka NPOBOAUTCA B Kac-
Kaje annapatoB «MOKPOW rpynnbi». [Ans 6onee nonHOro MCnonb3oBaHWA KoarynsHTa u cep-
HOWM KMCNOTLI B NPOLECCe UCNOMb3YIOT LIMPKYNALMIO CepyMa.

Cylika kay4ykoB NpOM3BOAUTCA B ABE CTaguu: NpeapapuTenbHoe o6e3BoXunBaHWE u
OKOH4YaTenbHaa cywka. MNpepBapuTensHoe 06e3BOXMBaHWE Kayyyka A0 BnaxHOCTU 5 % —
10 % npon3BoaAUTCA B OTXKMMHOW MaluMHe — 3Kcnennepe. Jkcnennep npeacraensiet cobon
rOPU3OHTarnbHbIN LWHEK C MEPEMEHHbIM LIAroM BWHTA, BpaLaroLVnCs B UnbTp-Kopnyce.
HenpepbIBHOE yAaneHue Briaru OCyLLECTBMSETCS HAKMMOM LUHEKa, BpallatoLlerocs BHyTpU
LUMMMHAPA CO LLEensMM Ha Kay4yKoBYIo Maccy.

M3 skcnennepa kpollka NocTynaeT B BO3AYLLUHY0 cywnnky. Hanbonee pacnpoctpaHe-
Hbl TUMbI CYLUUIOK, NMPUMEHSIEMbIE B MPOMbILLIEHHOCTU ANS CYLIKW KayYyKOB B KPOLLKE: OA-
HOXOZ0BbIE, MNONYTOPaX0A0BbIe, TPEXXOA0BLIE U NIEHTOYHbIE (ANSA CYLLKA B NEHTE).

Kpoluka paBHOMEpHbLIM Croem TornwuHoN okono 50 MM pacnpegensieTcs Ha nepdo-
PVYPOBaHHOW METanNMYEeCKON ABMXKYLLEACH KOHBENEPHOW NeHTe. CKBO3b CNOM Kay4yKa CHU3Y
BBEPX MPOAYBAaETCH ropsunidi Bo3ayx. B npouecce aBMXEHUS NEHTLI kaydyk Nepesopavnsa-
eTcst Unu pbixnuTtcs. Bpems npebbiBaHusa kaydyka B cyluunke He 6onee 1 4. Temnepatypa
CYLLIKM kay4ykoB He 6onee 120 °C.

BhicylieHHast kpoluka kaydyka nofgaeTcs Ha OpMKETUPOBOYHBIN Mpece, rae U3 oTMe-
PEHHOrO KONMYECTBa KpoLLKW dhopmupyeTcs BpukeT Becom 30 Kr.

BpuvkeT NnpoBepsieTcs Ha OTCYTCTBME MeTarnsa Ha MeTannofAeTekTope, ynakoBbiBaeTCa
B MONMM3TUINEHOBYIO MIEHKY Ha MNeHkooBepTOYHOM MalUMHE U TPAHCMOPTEPOM NOAAETCH Ha
cKnaj ToOBapHOW NPOAYKLMM.

Mocne BbigeneHus 1 CyLLku 06pasyoTcst BO3AYLUHbIE BbIGPOCHI U CTOYHLIE BOAbI.

OtpaboTaHHbIM BO3AyX U3 CYLLMIOK, COAEPXALLMIA 3arpAsHAIOLLME BeLLecTBa, NojaeT-
CSl Ha NeYN TEPMUYECKOrO UMM KaTanuMTMYeCKoro A0X1ra OpraHnky, ctodHble soabl — B X3K
W Jarnee Ha O4YUCTHbIE COOPYXEHUS.

HauGonbwmii o6bem B 06wWelri Macce npoussoactea CKC 3aHmmalor macnoHanon-
HEHHbIE Kay4yKW.

Macna ans HamnonHeHUs 3TUX KayyyKoB SIBMSIHOTCA BbICOKOKUMAWMMKN dpakumsMm
HedTH, NonyYyaembIMK Nocne oTaeneHuss 6eH3NHOB M HU3KokMNsAWmMX dpakumn. Mo npeob-
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napatowiemy TUny yrnesofopofoB Macna pasaensoT Ha TPY OCHOBHBIE IPyNMbl: apoMaTnye-
ckne, HadTeHoBbIe N nNapaduHoBble. Bce OHM ABNAIOTCS CMECLIO YrneBoAOpOAOB, COAeEp-
Kalmx B CBOMX MONEKynax apomarmyeckme, HadTeHoBble (uukrnonapaduHoBbie) U napadm-
HOBble pparMeHThbl ¢ NpeobnagaHMeM TeX UM UHBLIX FPYMM B COOTBETCTBYIOLLEM TUMNE Mac-
na.

Beibop Tvna macna ans HanonHeHWs onpeaenseTcs ero COBMECTMMOCTbLIO C NONUMe-
pOM, BNUSIHUEM Ha TEXHOJIOrMYECKNE CBOMCTBA PE3NHOBBLIX CMECEN 1 BYIIKaHU3aToB, a Takke
CTOUMOCTbLIO U AOCTYMHOCTLIO. Ha cOBMECTUMOCTDL C kayvykaMu U Ha CBOMCTBA 3racToOMEpOB
CyLLECTBEHHOE BMUSHUE OKasblBaeT IPynnoBoON U (PpakUMOHHbIA COCTaB Macern, a Takke
CTPOEHUNE YrneBOAOPOAOB, BXOASILLUMX B UX COCTaB (YMCNO KOrey B Mornekyne, anvHa 6oko-
Bbix Lienen). C CKC coBmellatoTca Bce HepTAHbIE Macrna, U COBMELLEHUE TEM fyulle, YeM
Bblle MX apomaTtuiHocTb. Mpu aToM Hannydwee coBMeELLEHWE HabnogaeTca B crnyyae ner-
knx  (koadbduumeHt pedpakumm  (npenomnenns) n20D=1,49+153) u cpeaHux
(n20D = 1,54 + 1,59) apomaTtnyeckux yrneBogopoOAOB C ABYMS-YETbIPbMS KOMbLI@MU B MOfe-
Kyne.

Macno, BBeaeHHOE B KayuyK, YMEHbLUAET MEXMONEKYNAPHOE B3aUMOAEUCTBUE MEX-
4y nonMMepHbIMK Liensamuy, Bnarogapsi Yemy CTaHOBUTCA BO3MOXHA nepepaboTka BbICOKO-
MOIEKYNSAPHBIX KaydykoB (C MonekynspHou maccon 270-350 ThIC.), BynKaHU3aTbl KOTOPbIX
NMPEBOCXOAST MO CBOMM CBOWCTBaM BYSKaHW3aTbl NOMMMEPOB ¢ 60onee HU3KOW MOneKkynsip-
HoM maccoW. BeepeHve macen, umerowmx Gonee HU3KYHD CTOMMOCTb, YEM Kaydyku, paeT
o4YeBMaHbIE 3KOHOMMYECKME npemmyLlecTea. Mcnonb3oBaHne MacnoHanonNHEHHbIX Kay4yKoB
No3BONSAET ANA [OCTWKEHUA Heobx0AnMON TBEPAOCTU Pe3vHbl BBOAUTL Gonbluoe Konuue-
CTBO HanomnHWUTENen U TeM CaMbIM AOMNOMHUTENBHO YMEHbLLATL CTOMMOCTL nsgenun. Kpome
TOro, MPUMEHEHUE MaCIOHamNoONHEHHbIX KayyykoB MO3BonsieT u3bexartb HeobxoaumocTu
BBeAeHUss GonbLIOrO KOnMYecTBa Macrna B pes3vMHOCMecuTenu 1 ynydwaet obpabarbiBae-
MOCTb PE3NHOBbLIX CMECEN.

[ns nony4eHus CBETMbIX MACNOHAMONHEHHBIX Kay4yyKOB UCMOMb3ylOTCS napaduHo-
HadTeHoBble Macna. Kayuykn, HanomnHeHHbIe CBETNbIMU MacrnamMmn-HanonHUTENSIMK, Ha Poc-
CUCKOM pblHKE He BOoCTpeboBaHbl, XOTA 3a pybeskom Bepylime pupmMbl — nponssoauTeni
Kay4yKoB BbIMyCKaT NX B LUMPOKOM aCCOPTUMEHTE.

Macna-HanonnuiTenu: apomaTunyeckoe, napaduHosoe, Hopman-346, NH-6K.

2.2.1.2 TeKyuwme ypoBHM 3MUCCUN B OKPYXKalolLyLo cpeny

Mokasatenun notpebnenns coipbsi N 3Hepropecypcos npu npoussoactee CKC npuse-
ZeHbl B Tabnmue 2.2.2.

B Tabnuuax 2.2.3-2.2.5 npeacraeneHa uHpopmauma no eeibpocam, cbpocam, 0TXo-
AaM NpeanpusTMn — Npou3BoOAUTENEN 3MYNbCUOHHBLIX ByTaaneH-CTUPObHbIX Kay4yKOB.

Mpun npounssoacTee kayyykoB CKC sarpasnsowme ewectsa (3B) B okpyxaroulyto
cpeay nonajarT ¢ BO3AyLWHbLIMU BbiBpocaMm 1 CTOYHbIMK Bogamn. OCHOBHBIM UCTOYHMKOM
BblaeneHns 3B aBnaeTca TexHonorndeckoe obopyLoBaHUE Ha CTaausx Aerasaumu nonmme-
pa, BbiAENEHNA U CyLLKN Nonumepa.

Bo3aywHbie BbIGPOCHI

Mpu BbigENeHUN n cylike OyTaaneH-CTUPOIbHBIX KaydyKoB 0BpasyloTCs BO3AyLUHbIE
BbIOPOCHI M3 CYLLUMNOK, cogepxalupme MmoHomepbl (ByTaaueH, ctupon).
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OtpaboTaHHbI BO3ayX, coaepxalmii B HEOOMbLUMX KONMYECTBaxX OpraHuveckue npu-
Mecn (MOHOMEPpbI), NPOAYKTLI Pa3NoXEeHUA Kayyyka, U3 Kamep CYLUWIKN BbITSKHbIM BEHTUNS-
TOPOM nogaeTcs B OOLMI KOMNMNEKTOP W Aanee HanpaenseTcs Ha CKUraHve B neudn (TepMu-
YECKOro U1 KaTtanuTUYecKoro AOXUra).

CTouHble BoabIl

HenpepoiBHo B konnekTtop X3K cOpackiBaeTcs cepym nocne omKnma Bnarv n3 KpoLLKu
kayyyka B akcriennepe. OCHOBHblE 3arpsidHaOWMe BelwecTsa B CTOYHbIX Bogax: ACIAB,
cynb@aThl, B3BELEHHblEe BeLlecTBa, cTMpor. CTOYHblE BOAbI HANPABMSIOTCA HA OYUCTKY Ha
noKarnbHble U/nnm obLLE3aBOACKNE OYNCTHLIE COOPYKEHUS.

TBepAable oTxXoAbl

Mpu npomssoactee CKC o6pasytoTca cneayrolme OCHOBHbIE TUMbl TBEPAbIX OTXOL0B:

- OTXOAbl NONMUMEPHbBIX MaTepNanoB (KPOLLKa, Koaryrtom);

- Tepmononmmep, obpasyoLmincs B peakTopax nonMMepusanmmn, Ha CTagusx CyLIKU u
BblAENEeHNsA nonmmepa.

YunTbiBasa TO, YTO B HACTOSALLEE BPEMS Takme 0TXoAbl BOCTpeboBaHb! A9 U3roToBne-
HUSI PE3NHOTEXHUYECKNX U3LENNA HEOTBETCTBEHHOrO HA3HaAYEHMSA, OHM MPaKTUYECKU NOMHO-
CTbIO YyTUNM3MpYoTCA. Mpn HEOOXOANMOCTN OTXOAbI MEPEefaroTCsa Ha yTUNM3auuio, opraHu-
3auUmsAM — NoTpeduTensmM OTXOA0B, MMEIOLLMM MULIEH3UIO MO 0OPAaLLEHMIO C OTXOAaMWN.
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Tabnuuya 2.2.2 — NokasaTenu notTpebneHns Cbipbs U 3HEPropecypcoB * Npy Npor3BoaCcTBe kayyyka ByTtagueH-ctuponsHoro (CKC), B
TOM YWCMe MacroHanoNHEHHOrO

Mokasarenm MuHUManbHbIA PacXoA 3HEPreTUYECKUX (CbIPbEeBbIX) MakcumarbHbIN pacxop SHEPreTUYecknx
pecypcos B rog (CblpbeBbIX) PeCcypCoB B roj

Cblpbe, Kr/T:

- CTUPON NPUBO3HOWN 240 260

- ByTagmMeH Ha MpPOW3BOACTBO Kay- 708 720

uyka M C y4yeToM 0O6pasoBaHus

50

OnekTposHeprus, KBT-u/T 290 320

Map sogsiHOW, MkKan/T 1,7 2,2

* YpeneHsle pacxoabl Mo NoTPebneHno SHEPropecypcoB NokasaHbl TOMbKO MO 3HEpPropecypcam, NOCTaBNAEMbIM CO CTOPOHbI, CO6-
CTBEHHbIE 3HEPropecypchl B pacyeTax yAerbHbIX nokasaTenen He yuTeHbI.

Tabnuuya 2.2.3 — TekyLme ypoOBHM SMUCCUN B OKPYXKaIOLLYHO Cpeay Npu NponsBoacTee kaydyka 6yraaneH-ctuponbHoro (CKC), B Tom
yMcne MacnoHanonNHEHHOro (BbIGPOCHI)

3B B BLI6pOCAX YaenbHoe 3HaveHue, Kr/T,
He Gonee

AsoTa guokeng, 0,20

A3soTa okeng, 0,03

Cepbl grokena 0,03
Yrnepoaa okcng, 0,5
1,3-OyTagumeH (anBuHUN) 1.1
Otunbenson (cTupon) 4,7
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Tabnuua 2.2.4 — Tekywme ypoBHM SMUCCHMN B OKPYXKaKOLLYIO CPeay Npy Npous3BoaCcTee kaydyka byTaguneH-ctuponsHoro (CKC), B Tom

4YMcne MacnoHanoHEHHoro (c6pochl)

3B B cHpocax

YaensHoe 3HaueHune, Kr/t,

He 6onee
ACTAB (@HWOHHbIE CUHTETUYECKME NOBEPXHOCTHO-aKTUBHbIE BELLeCcTBa) 0,10
Ctupon (aTeHnnGeHson, BUHUNGeH30n) 0,7
CynbthaT-aHnoH (CynbdarTb!) 77
BaselueHHble BelecTBa 0,8
XMK 1,5

Tabnuuya 2.2.5 — TekyLime ypOBHM SMUCCUN B OKPYXKAIOLLLYIO CPpeay Npu NpounsBoacTee kaydyka bytaaneH-ctuponeHoro (CKC), B Tom

yncne MacnoHanonHEHHOro (0Txoabl)

HaunmeHoBaHune 0TX040B

Koa no ®KKO

Knacc onacHocTu
ans OC

Macca o6pasoBaHusa oTxo-
A0B B pedpepeHTHOM roay, T

YaenbHaa macca
OTXOA0B, KI/T

OTX04bl CUHTETUYECKMX M MOSyCUHTE-
TUYECKUX Macen U rmapaeiMyeckmx
XUpKocTen

41300000313

5,0

0,11

1

OTx04bl MPOU3BOACTBA Kayuykos GyTa-
OWEH-CTUPONbHbIX U GyTaaueH-
METUICTMPOMbHBIX

31613000294

72

1,6

KaTanusaTopbl Ha OCHOBE OKCUAOB
KPEMHUA 1 antoMUHUS Npouune oTpabo-
TaHHble

44101200494

6,3

0,14

Antomorenb oTpaboTaHHbIN, 3arpsia-
HEeHHbII onacHbIMK BeLecTBamu (OT-
paboTaHHasi OKUCh antoMUHKS)

44250200494

10,2

0,23

Tepmononumep oT 3a4ncTkv obopyao-
BaHWs pektudgukauym Gytaagvena u ae-

rasaumnm Kayuykos

31619111204

0,022
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OkoH4aHue mabnuupi 2.2.5

Knacc onacHoctun Macca o6pasoBaHusi 0TX0- YpenbHasa macca
HavnmeHoBaHMe oTxoa0B Kog no ®KKO
ans OC LOB B pePepeHTHOM rogy, T OTXOAOB, Kr/T
Kepamunueckne nagenuna npoyve, ytpa-
TUBLLWE NoTpebuTenbckne CBONCTBA, 45911099515 5

He3arpA3HeHHbIe

3,8

0,08
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2.2.2 Kayuyk 6yTagueH-a-MeTunctuponbHbin (CKMC) (B ToM uucne
MacnoHanonHeHHbIN)

Bytaaven-metnncTnponsHbin kaydyk (CKMC) — npoaykT cononumepusauum 6ytagm-
eHa -1,3 u crmpona — Haubonee pacnpoCTPaHEHHbIM TUN Kay4yykoB OBLLEro HasHaueHus,
CMHTE3 KOTOPLIX OCYLLIECTBNAETCH B 3MYINbCUM MO CBOCOAHOPaaUKanbHOMY MexaHuamy. by-
TagneH-a-MeTuncTuponbHble kaydykn (CKMC) umerot 6nnskne ¢ CKC cTpykTypy 1 cBOMCTBA.

TexHuueckne u duanko-mexaHudeckme ceonctea CKMC 3aBuCAT OT CoOoTHOLWEHNS Oy-
TagneHa WU o-METWUNCTMPONa, YTO MCMOMb3yeTcs ANA MNONyYeHUs KaydykoB pasfiMyHOro
HasHayveHus.

B Poccun npounssoactBO OyTaaneH-o-MEeTUNCTUPONbHBLIX Kay4yyKOB peanuioBaHo Ha
ZBYX MpoMbILLnieHHbIX npeanpustusix — MAO «Omckuin kayuyky n 000 «Cubyp-Tonbattuy.
Mepuopgnueckn  manmbIMM  NapTMAMKM  BbiNyckawTcs  BopoHexckum  dunumanom
oryn «HUNCK».

Mo utoram 2016 r. NAO «Omckmi kKaydyk» yBenMuMin aono B npoussoacTtee bytaau-
€H-0-METUNCTUPOIbHBIX KayvyKoB € 22 % [0 26 %, CTaB OgHUM U3 KPYNHEWLLWX Npou3Boan-
Tenen kay4ykos B Poccum (BbinyLyeHo okono 47 Tbic. T npogykuun). Mo gone B notpebneHun
Ha POCCUMNCKOM PbIHKE NPefnpuATUe 3aHUMaeT NepBoe MECTO CPeAn NPOU3BOAMTENEN C Mo-
kazatenem 36 %. Kpome Toro, NMAO «OMCKkMI Kayuyk» BOLUEN B TPOWMKY KPYMHEMLLMX 3KCTOp-
TepoB ByTagneH-o-MeTUNCTUPOIbHBIX KayvykoB B Poccun: 3a 2016 r. fonsi NOCTaBoK 3a py-
Gex Bblpocna 6onee yem B ABa pasa — ¢ 7 % Ao 15 %.

B OO0 «Cubyp-Tonbsartu» B 2016 r. BbINyck 6yTaaneH-CTUPOIbHbIX KayyyKoB yBernu-
ymncs Ha 13 % v coctaeun 47,6 Teic. T. Taicke B 2016 r. npeanpusTue Hanaauno BbINyck Ho-
BOW Mapku SToro Buga kayvyka — 6yTaaneH-a-MeTUnCTUpPONbHOrO MacnoHanoNHEHHOrO Ka-
yyyKka 3MynbCyoHHOM nonvmepusaummn CKMC-30 APKM-27. HoBas Mapka kay4yka no3sonuT
nony4aTtb YnyyleHHble NPOYHOCTHBIE XapPaKTEPUCTUKU KOHEYHbIX U3AENUA — aBTOMOGUNb-
HbIX MOKPBLILLEK, PE3VHOTEXHNYECKUX N3AEMUIA.

BopoHexckmin dnnman eryr «<HUNCK» BbinyckaeT nepnoanyeckm mansiMu naptus-
MW (B 3aBMCMMOCTM OT cnpoca noTpebutens) kayvyku BbICOKOTEMMEPATYPHOW NonnMepusa-
umm CKMC-50r1, CKMC-10PKI.

2.2.2.1 OnucaHue TeXHONOrMYeCKuX NpoLeccoB, UCMOSb3yeMbIX B HacToslee
BpeMsi

MpousBoacTBo GyTagNeH-0-METUNCTMPOIBbHLIX Kay4yyKoB, UCKMOYAs CUHTE3 MOHOME-
pOB, COCTOUT U3 CreayoLLmX CTagum:

1) cononumepumsaunsa MOHOMEPOB B 3MYIbCUN,

2) oTroHka He3anonMMep13oBaBLUMXCH MOHOMEPOB;

3) BblaeneHne U1 CyLlKa Kaydyka.

Becb NpousBOACTBEHHbIN Npouecc odOpPMIIEH MO HENPEpbLIBHON TEXHOMOMMYECKON
cxeme.

Mpouecc BynkaHu3aumn ByTagmMeH-CTUpPOrbHbIX U ByTaaneH-a-METUNCTUPOSILHBIX Ka-
YUYKOB @aHarnorMyeH BynkaHusauum cmeceii U3 HatypanbHoro kaydyka. CKopocTb BynkaHW3a-
un ByTaaneH-CTUPOnbHBIX U 0-METUNCTMPOSIbHBIX KayyykoB oBycrnoBrieHa npupoaon co-
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AePXKaHWEM B HMX MPUMECEN, 3MYNbraTopoB M MPOAYKTOB WX NPEeBPaLLEeHUs, aHTUOKCUAAH-
TOB 1 Ap.

MPOMBILLNEHHOCTE CUHTETUYECKOrO Kaydyka BblpabaTbiBaeT OyTagneH-CTMPOsbHbIE U
ByTagneH-0-MeTUNCTUPONbHbIE Kay4yK/ B LUMPOKOM aCCOPTUMEHTE MoSMMmepuaaumen npu 5
°C 1 50 °C. HavnbGonee pacnpocTpaHeHbl kayuyku, nofyyaemMble nyTeM nonuMepusaumm npu
Temnepatype 5 °C. 3tm kayuykm cogepxat 22,0 % — 25,0 % cBf3aHHOro crvpona unm
0-METUNCTUPONa N OTHOCATCA K Kaydykam oOLiero HasHadyeHusi, notpebnsembiM rnaBHbIM
06pa3om Ans M3roToBMNEHUS) aBTOMOBUIBHBIX LUMH U PE3MHOTEXHUYECKUX U3fenuin. YkasaH-
HOe copepXaHne CBA3aHHOro CTUpora Unn a-MeTUncTupona SBnAaeTca onTumarnbHeiM B OT-
HOLLIEHWI CBOWCTB Kay4yKOB.

2.2.2.2 Tekywue ypoBHM 3IMUCCUN B OKpYXKalolyto cpeay

MokasaTtenn noTpebrneHns Chipbs U SHEPropecypcoB (HOPMbI pacxofa) npyu Npous-
Boactee CKMC npuveepeHs! B Tabnuue 2.2.6.

B tabnuuax 2.2.7-2.2.9 npeacraeneHa nHgopmauma no ebibpocam, cbpocam, OTXO-
AaM npennpusiTUiA — MPOU3BOAUTENEN SMYINbCUOHHBIX ByTaaneH-a-MeTUNCTUPOSbHBLIX Kay-
YyKOB.

Mpun npounssoactee kaydykoB CKMC 3arpssnsiowme sewectsa (3B) B okpyxarolyto
cpedy nonagaroT C BO3AYLIHbIMY BbIOpOcCaMun U CTOUHBIMKU BOgaMWN. OCHOBHBIM UCTOYHUKOM
BblaeneHns 3B sBnseTcs TexHonornyeckoe obopyaoBaHne Ha BCex CTaausix npouecca.

BosgyLiHble BbIBpoCkl cogepkaTt B OCHOBHOM ByTaaneH 1 a-MeTUncTMporn.

Mpwu nonydeHn CKMC obpasytotca cTouHble BoAbl, coaepxalume B ocHoBHom AlAB,
B3BELLEHHbIE BelecTsa, cynbdartbl, HedTenpoaykTel. CTOYHbIE BOAbI HAMPaBNATCA Ha
OYNCTKY Ha nokarbHbIe W/ oBLLE3aBOACKNE OUNCTHLIE COOPYKEHUSI.

TBepable oTXOAbI

Mpu npoussoactee CKMC obpasytoTcs criepytolmye OCHOBHbIE TWMbl TBEPABIX OTXO-
L0B:

- OTXOZ4bl MONIMMEpPHbIX MaTepnanoB (KPOLLIKa, Koarysom);

- TepMononmmep, 06pasyroLMiica B peakTopax NnonmMmepusaLum Ha CTagmsax CyLLKU v
BblaeneHns nonmmepa. Takume OTXOAbl UCMONb3YHTCA ANs MPOU3BOACTBA PE3NHOTEXHUYE-
ckux mnagenui. MNMpun HeobxoaMMOCTM OTXoAbI MEPEAAOTCA Ha YTUNM3aUMo OpraHnsaumsam —
noTpebuTensiM OTXOL0B, UMEILLMM JIMLEH3MIO NO 0BpaLLEHNIO C OTXOAaMM.
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Tabnwuua 2.2.6 — Nokasatenu noTpebneHns Cbipba U SHEPrOPeCYPCOB * NP NPOM3BOACTBE Kay4yka OyTafneH-a-MeTUNCTUPOBHOIO
(CKMC) (B TOM Uncne macrnoHanonHeHHoro)

MUWHUManbHBIN Pacxos SHepreTUYeCckUX (CblpbeBbIX) MakcuManbHbI pacxos SHEPreTUYecknx
Mokaszarenu
pecypcoB B rog (CblpbeBbIX) PeCcypcoB B roj

Chbipbe, Kr/T:
- ByTagmneH Ha NpoV3BOACTBO Kay- 720 (610 **) 760 (640 **)
uyka mapkm CKMC-30APKM-15
- a-METUNCTUPON Ha NPON3BOACTBO 205 (175 **) 220 (180 **)
kayuyka mapkun CKMC-30APKM-15
OnekTposHeprus, KBT-u/T 250,00 275,00
Map BogsiHon, Mkan/T 2,50 2,75

*YaenbHble pacxogbl NO NOTPebneHNo SHePropecypcoB nokasaHbl TOMBKO MO 3HEPropecypcam, NoCTaBNAEMbIM CO CTOPOHbI, COB-
CTBEHHbIE 3Hepropecypchl B pacyeTax yAaernbHbiX NokasaTenen He yuTeHbl

** 1N MacnoHanonHeHHbLIX MapokK.

Tabnuua 2.2.7 — TekyLime ypoOBHA SMUCCUUN B OKPYXKaIOLLYIO CPeay NPy NPOU3BOACTBE Kaydyka OyTaaneH-o-MeTUNCTUPONbHOrO
(CKMC) (B TOM 4mcne macnoHanonHeHHoro) (BbIGpocCh!)

3B B BbIGpocax YaenbHoe 3HaveHue, Kr/T, He bonee
1,3-OyTagmeH (aneuHun) 1,7
a-MeTuncTnpon 0,2
MuvHepansHoe macno 0,01

Tabnwnua 2.2.8 — TekyLume ypoBHN 3MUCCUM B OKPYKaIOLLYyIO cpefy Npu NPOU3BOACTBE kaydyka ByTaaneH-a-MeTUncTUponbHOro
(CKMC) (B TOM 4mcne macnoHanonHeHHoro) (copochkl)

3B B cbpocax YaenbHoe 3HaueHue, Kr/T, He 6onee
AMMOHWIA-NOH 32
HedTenpoaykTbl 2,2

ACTIAB (aH1OHHbIE CUHTETUYECKNE NOBEPXHOCTHO-aKTUBHbIE BELLIECTBA) 0,13
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OkoHyaHue mabnuysi 2.2.8

3B B cbpocax

YaensHoe 3HayeHune, Kr/T, He 6onee

CynbthaT-aH1oH (CynbdaTbl) 43,3
BaBelueHHble BelecTBa 6,5
XMK 52

Tabnuuya 2.2.9 — TekyLymne ypoBHM SMUCCUN B OKPYXXaIOLLIYHO Cpeay Npu NponsBOACTBE Kaydyka OyTaaneH-o-MeTUNCTUPONbHOro
(CKMC) (B TOM 4mcne macnoHanonHeHHoro) (0TXoAb!)

HaumeHoBaHne oTxon0B

Kog no ®KKO

Knacc onacHocTu
ana OC

Macca obpasoBaHusi 0Txo-
0OB B pedpepeHTHOM roay, T

YpenbHas macca OTX04,0B,
Kr/T

OTxopabl 3a4ncTkn obopyaosa-
HUA cononMMepunsagum Gytaan-
€Ha W a-MeTUNCTMpona npu
Npon3BoACTBE Kayyykos byTa-
ANEH-CTUPONbHbIX

31613812204

0,08

’

0,0017

TepMononuMep OT 3a4UCTKM
060pyA0BaHNS OUNCTKN U Aera-
3aLMM KayYyKOB CUHTETUYECKUX

31619111204

0,11

OTxoabl 3a4ncTkm obopyposa-
HUSI XpaHEHWUs 1 TPaHCNopTU-
POBKW naTekca npu Npon3Boa-
cTBe KayyykoB ByTagmeH-
CTUPOSIbHbLIX

31613811204

114

25

OTxogbl 3a4ncTkm obopynosa-
HWSi XpPaHEHWS 1 CbIPbs U MPO-
MEXYTOYHbIX NPOAYKTOB Npu
NPOU3BOACTBE Kay4yKOB CUHTE-

TUYECKNX

31601811 394

0,07
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OkoH4aHue mabnuusi 2.2.9

Knacc onacHoctu Macca obpasoBaHus oTxo- | YaenbHasi Macca OTX0[0B,
HaumeHoBaHne oTxon0B Kog no ®KKO
ana OC 00B B pedpepeHTHOM roay, T Kr/T

O6TMpPOYHbIN MaTepuan, 3arpsas-
HEHHbIN HeTENPOLYKTaMM (CO- 9 19204 02 60 4 4 75 02
LlepkaHue HeTeNpoayKTOB Me-

Hee 15 %)
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2.2.3 Kayuyk 6yTapueH-HuTpunbHbii (CKH) (B TOM uncne HanonHeHHbIN
nonuBuHunxnopuaowm (MBX))

Bbytaauen-HutpunbHbie kaydyku (CKH) aBnsoTca npogyktamym COBMECTHOW Monume-
pusauun 6ytagmeHa u Hutpuna akpunosoi kucnotbl (HAK, ACN), npoBogmMmon B BOAHbIX
3MYMbCUSX B MPUCYTCTBUM MHULMATOPOB cBOG0AHOpaaMKaribHbIX MPOLIECCOoB:

ByTaaneH-HUTpUnbHbBIE Kayyyku BbIMYCKaOTCA C PasfUYHbIM COAEPKAHNEM CBA3AHHO-
ro HAK: 13-15, 17-20, 26-30, 32-35 n 38 macc. % — 42 macc. %. bytagueH-HuTpunbHble
kayuykn (CKH, NBR) kak nonmmepsbl cneumanbHOro HasHauyeHus ycTynarT no o6bemy npo-
W3BOJACTBA NMULLIb NOMMXIOPONPEHY.

CKH nonyuatot BbicokoTemneparypHor (npy 30 °C) u Hu3koTeMnepatypHon (npw
5 °C) cononumMepusaumen B amynscun. HuskotemnepartypHblie CKH, oGnagatowme nyyqwimmm
TEXHOMOIMYECKUMI CBOMCTBaMMW, BbiMyCKaloTca B ropasno 6onee WMpokoM acCoOpTUMEHTE.
Kayuykm pasnuyartcs no nnacTmyHOCTU: MSrkKMe — € BA3KOCTbO No MyHu 50-70, xecT-
KMe — C BASKOCTbIO No MyHu Beiwe 70, 04eHb MSArkne — ¢ BA3KOCTbIO N0 MyHW Huxke 50 n
Xunakue.

Ona oBosHayeHus mapok oTeyecTBeHHbIX BHK npumensiotca ab6pesuatypbl CKH,
BHKC. Uudpbl B HassaHum Mapku cootBeTcTBYHOT copepxannio HAK B nucxogHon cmecu mo-
HomepoB. [pyrve 6ykBbl, BXOASALLME B 0603HAYEHUE MAPKW, XapaKTepUsyroT HEKOTOpbIe OCO-
OeHHOCTM KayuyKa:

CKH CUHHTETUYECKUI Kay4yK HUTPUINbHbIN NPOU3BOAUTCA C MPUMEHEHVEM
Bropasnaraemoro amynbratopa, XxapakrepusyeTcs HU3KUM coaep-
XaHueM aMyrnbratopa B Kayuyke.

MBHK-28, 33, 40 MopoLukooBpasHeilt GyTagmueH-HUTPUNbHBIA Kaydyk. Lindpa nocne
o603HaYeHWs1 TMNa kay4vyka ykasblBaeT MapKy kaydyka (Co cpegHum
HAK cBsa3aHHbIM), ucnonb3yemyro ana nonyveHns NBHK.
WHpeke «A» nocne undpsl 0603HaYaeT, YTo AaHHAA Mapka kaydyka
npounsseaeHa cnocoboM HU3KOTEMNEPATYPHOW MONMMEPU3aLmm.

BHKC-28AMH NHaekc «M» obosHauaeT, 4TO JaHHas Mapka Kaydvyka sSBnsieTca

CKH-18(26)MBX-30 «MArKOM», T. €. BA3kocTb No MyHn 40-70. OtcyTcteue Bykebl «M» B
0603HauYeHUn ykasbiBaeT Ha TO, YTO AaHHbIA Kaydyk SBNSeTCH
«KecTkuMy», BsiskocTb no MyHu 80-120. UHaeke «H» obosHauvaer,
4YTO KayuyyK 3anpasfieH HeoKpaLLMBatoLLMM aHTUOKCUAAHTOM.
WHaoekc «MNBX-30» o3Ha4aeT, YTo Kayuyk AaHHOW MapKu HamnorHeH
MOoANUKATOPOM MONIMBUHUNXNOPUAOM B KonuyecTtee ~30 macc. %.

MpumeHenne BHK

BHK npumeHseTcs B OCHOBHOM B TexX 0OracTsix, B KOTOPbIX TPEOYHOTCA Kak BbICOKas
YCTOMYMBOCTb K roprode-cMasouHbiM matepuanam (FCM) n xummyeckm akTuBHbIM cpepam,
Tak 1 BbICOKas anMacTMYHOCTL U HU3Kas octatodHan gedopmauma. BHK ucnonesytot B npo-
M3BOACTBE pasHoOOpasHbIX M3AENUA U AeTanen, aKCnnyaTnpyemblx B KOHTakTe ¢ arpeccus-
HbIMW cpefiamu, HanpuMmep: YNNOTHUTENEW, CanbHUKOB, PE3UHOBbLIX KOMMEHCATopoB, TOr-
JIMBHBIX U MacnsHbIX LLUSAHrOB, NMPUBOAHbLIX PEMHEN, TONMMBHBIX 6akoB ANa aBTOMOGUNBHONM,
aBWaLMIOHHOW, HEeMTAHON MPOMbILLNIEHHOCTH, nonurpaduyecknx oMCeTHbIX NNacTuH, no-
JAowsbl MacnocTonkon obyeu u ap. U3 BHK narotaenmearoTcs rpsaseCbemHUKU, LITOKOBbIE 1
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MOPLUHEBLIE YNMOTHEHNS ANS HN3KMX AaBINEHWUIA, YNIOTHEHNS BanoB, NPOKNaAoYHbIe KonbLa
KpYrroro ceveHus.

BHK wupoko nenoneayeTtca ANsi U3roTOBIIEHUS NEPYaTOK B XMMUYECKOW, MULLEBON Y
MELVLIMHCKOW MPOMBILLNEHHOCTW. Yallle NPpUMEHSIIOTCA nepyaTky, LENUKOM U3roTOBMeHHble
n3 BHK. B mawwmHocTpoeHn 1 gpyrmx otpacnsx npomeiwneHHoctn BHK ncnonbayetcs kak
MOKPbITVE Ha 3aLlMTHBIX NepYaTkax AN NOrpy304HO-pasrpy304HbIX U c60poYHbIX paboT. Mpu
aToM BoCTpeboBaHbl kKak xummnyeckas n macnobensocrorkocte BHK, Tak n Beicokas nsHoco-
CTOMKOCTb W HafeXHbIA, 6e3 CKOMbXEHUS, 3axBaT YUCTbIX U 3arpA3HEHHbIX (3amMacreHHbIX)
npesMeToB.

BHK Tarke ncnonbayerca Ans U3roTOBNEHUS U3AENUIN METOAOM NUTbA, OOyBM, KNee.,
repMeTUKOB, ryB6oK, MOHTaXKHOW CTPOUTESBHOW MEHbI, KOBPUKOB U APYTNX NMOKPLITUNA.

BHK npumeHsioT Takke Kak OCHOBY aire3vBOB, B KQUeCTBE HENETYYMX U HEBbIMbIBaE-
MbIX nnactudukatopos nnactmace, BHK HekoTopbix TMNoB — AN uarotoeneHns obonovek
anekTpuyeckmx kabenen, sboHuta n ap.

Bnarogaps cTonMkocTu K pacTuUTEenbHbIM U XXMBOTHBIM upam BHK wupoko npumeHs-
€TCs B MULLEBOM N KOCMETUYECKOW MPOMbILLIIEHHOCTU. [py 3TOM MCNonb3yTCa cneyuans-
Hble mapkn BHK (CKH), o6o3Havaembie B Poccun Gykson [ (nuwieBon) nocne YncneHHoro
nHAeKkca, MexgyHapoaHble obosHaveHus: FoodGrade, FoodQuality. Muuessie BHK vale
BbINyckatoTcs 6enoro nnm ceporo LBeTa, HO BCTPEYAKOTCS U YEPHBIE.

Hepocratkom BHK aBRnsieTca cpaBHUTENBHO HEBLICOKAs MOrofo- U O30HOCTOMKOCTD.
[Moatomy ewe B nepson nonoemHe XIX B. BbIno 3ameyeHo, 4to gobasneHne 33-50 macc. u.
nnactudunymposanHoro nonuemHunxnopuga (MBX) ot maccel BHK nosbiwaeT 030HO- U cBe-
TOCTOMKOCTb CMECel B cpaBHeEHUU ¢ 06bl4HbIM BHK. MpurotoBneHre Taknx cMecen Ha Barb-
Lax 3aTpyaHUTENbHO, NO3TOMY A0OCTaTOYHO ObICTpo Obina ocBoeHa TEXHONOTUS MoNyyYeHUs
BHK, moandvumposaHHoro MNMBX npegsaputensHsiM cMmelleHneM oboux naTekcoB nepef
Koarynsaumemn, 4Yto ynpoctuno ganbHenwyro obpabotky. BHK, moguduumposarHbie MNBX,
CTanm LWMPOKO NMPUMEHSTLCS ANS U30MSLMN B KAOENbHOW NPOMBILLNEHHOCTW, B NEPENNETHOM
[ene B Ka4ecTBe KOX3aMeHWUTenew, Ans NponuTkM oBMBOYHOM TKaHWU U NOMyYeHUs Apyrux
PTW, koTopble pomkHbI obnagaTe NOrOA0- U OrHECTOMKOCTBIO, a TakKe CTOMKOCTBIO K arpec-
CMBHbIM Cpejam.

Hauato 1 passuBaeTcs NpomM3BOACTBO HOBbLIX, OTHOCUTESNBHO HeBOMbLUMX MO 06bLeMy
npouwssogcTea n notpebneHns moancukaumi BHK: nopolukoobpasHbix KayvykoB, npyMeHe-
HVMEe KOTOPbIX PEe3KO COKpallaeT SHepro- U TpyaosaTpaTtbl B CMEXHOW OTpacnv npu npous-
Boacrtee PTU.

B HacTosiLiee Bpemsi B Poccum B npoMbIlLneHHOM Maclitabe ByTagneH-HUTpUnbHbIe
kayuyku npomssoasTca B OAO «KpacHospckuii 3aBog CK» 1 B HeBonbLLoM KonudecTee (Ma-
NEHBKUMW MapTUAMK) NEPUOANYECKM BbINYCKaKOTCH Ha OMbITHOM 3aBoae BopoHexckoro du-
nvana eryrn «HUMCK».

B HacTosee Bpemsa B Poccun B NpoMbIlLNeHHOM MacwTtabe OyTaguen-HUTPUnbHbIEe
kaydykun npounssogsatcsa B OAO «KpacHosipckuin 3asog CK» n B HebonbLiom konuyecTee (Ma-
NEHLKUMU MapTUAMMW) NEPUOANHECKM BbINYCKAKTCH Ha OMbITHOM 3aBoae BopoHexckoro dou-
nvana eryr «HUUCK».

OcHoBHOWM npoussoacTeeHHoN aeaTensHocTeio OAO «KpacHosipckuii 3aBog CK» sig-
nseTcs Bbinyck ByTaaneH-HUTPUIBHBLIX KaydyKOB PasfnnyHbIX MapoK, B TOM YMCMe MOPOLLKO-
Boro BHK. Bcero npeanpustnem ocBoeH Bbinyck 85 MapoK CUHTETUYECKOro KaydyKa.
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2.2.3.1 OnucaHve TeXHONOrM4YeCK1X NpoLeccoB, UCMOMNb3yeMbIX B HacToslee
Bpems

Cononumvepusauusi GytagneHa ¢ HUTPUMOM akpUMOBOW KUCTIOThbI OCYLLECTBAETCS MO
knaccmyeckomy ceobogHopagukanbHOMy MexaHn3my B 3mynbcumn. ObpasosaHue cBo6oaHbIX
paguvkanos, MHALMUPYIOLLMX NONMMMEPU3ALIMIO, OCYLLECTBNAETCS 3a CUET paspbiBa KOBamneHT-
HbIX CBSI3e/i MOHOMEPOB UMK pacnaga cneuuanbHbIX BEWECTB — MHULMATOPOB.

ByTanveH-HUTPUnbHbIE KayvyKW Nony4aloT METOAOM HU3KOTEMMEPATYPHOW U BbICOKO-
TemnepatypHou nonumepusauum npu 5 °C — 10 °C n 20 °C — 32 °C cooTtBeTcTBEHHO. [MpUn
HU3KOTEMMEPaTYPHON nonumepunsaunm obpasyroTca cononumepsl Bonee perynspHom CTpyk-
Typbl: ¢ GonbluMM copepkaHueM mpaHc-1,4-3BEHbEB, MEHBLUMMW Pa3BETBIEHHOCTHIO Y
CLUMBKOM MakpoLenen, a Takke ¢ Ny4LMN TEXHONOrMYECKUMN CBOMCTBaMMU.

Mponssogcteo CKH cocTonT 13 cnepyowmx cragum:

1) npuroToBneHne yrrnesoAopoAHON U BOAHOM (has;

2) NpUroToBNEHVE PacTBOPOB MHNLMATOPA, perynsaTopa u crabunmnsaropa;

3) cononumepu3aums Bytaguena c HAK;

4) perasauus naTekca;

5) BblgeneHme Kayyyka U3 fiaTekca, CyLlka u ynakoska.

Monyuenne BHK B 6onblumMx KONMUECTBax OCyWECTBNAETCA HENPEPbIBHLIM METOL0M
B Gatapee 8-12 nonMmepu3aTopoB B 3aBMCMMOCTU OT Ux obbema. Yauwe Bcero nx obbem
cocraenset 12 M8, nHoraa 25 md.

Meprognyecknm cnocoBGoM MonyyarT ManoTOHHaXHbIE KaydykW, B OCHOBHOM MOAU-
rLMpPOBaHHbIE, B annapatax o6beMom oT 25 [0 45 M2,

Cononunmvepunsaups OytagneHa ¢ HATPUIIOM aKpUNOBOW KUCTOTbI OCYLLECTBNSETCA B
BOAHOW 3MYIbCUM C UCMOMb30BaHNEM:

- ANSA npoLecca BbICOKOTEMMNEPATYPHOW NONMMEPU3aLIMU — UHULIMUPYIOLLEN CUCTEMBI
«nepcynbdat Kanms — TPUaTaHONaMUH Y,

- ANs NpoLecca HU3KOTEeMMEPaTypHOU nonMMepmsaumm — obpaTtuMon OKUCNUTENbHO-
BOCCT@HOBUTENBHON CUCTEMbI, COCTOSALLEN M3 XKENE30TPUNOHOBOro KOMMMEKCa, poHranuTa,
rMaponepokcuaa NnuHaHa (Mnm rmgponepekncn nsonponunbeHsona).

Monvmepuaatopbl 06OpyAOBaHbl PaMHbBIMU MeLllankaMmu U CUCTEMOWN OXNaXKAeHUs
(3meeBuk 1 pybawka). Ons CHATUS BbIAENSAOWErocsi Tenna 1 BblAePXKMBaHUS 3afaHHON
TeMrnepartypbl B MOMMepu3aTopax B kKa4ectse xnagareHta ucnonbayetcs paccon (20 % —
25 %-HbIN pacTBOP XINOPUCTOro KanbLus), NogaBaemMbli B pyballky 1 3MeeBUK annapara.

B Gartapeto nonvmepusaTopos nocTynatoT BOAHAsA W YrieBoaopoaHas casbl B COOT-
HoweHun 200 : 100. YrnesogopogHas dasa coctout na cmecn 6ytagneHa n HAK. CootHo-
LUEHWEe MOHOMEPOB 3aBMCUT OT TUMa NonyvYaemMoro kayvyka. BogHas n yrnesogopoaHas da-
3bl CMELUMBAIOTCA B Hacoce, o6pasoBaBLUasiCs 3MyrbCUS NOAAETCH B MEPBLIA NMonMMepuaa-
TOp.

B coctaB BOgHOM hasbl BXOAAT yMArdyeHHas BOAa, aMynbratop (ankuncyrnbdoHar
HaTpus), nupoocdaT HaTPUS, eaKNA HATP N NENKaHonM.

MpurotoBneHne BoAHOW (ha3bl BEAETCS MNEPUOLMYECKU B annaparax, BHYTPEeHHAS
YacTb KOTOPbIX MOKPbITa NonysboHNTOM. B annapat, cHabXeHHbIN MeLankowr, cHa4yana no-
faetcsa nonosuHa Bcero obbema yMsrdyeHHOW BOAbI, 3aT€M BBOAWUTCH SMyINbratop, €AKuA
HaTp, nupodocdar HaTpus, TPUSTAHONMAMUH, NENKaHON, OCTarlbHOe KONMYECTBO YMAMYEeH-
HOW BOJbI.
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Mocne nepemelLMBaHKsA BCEX KOMMOHEHTOR B BOAHOW hase onpefensioT cogepkaHue
cyxoro octatka (3,2 % — 3,5 %), wenoun (He Hwxe 0,025 %), xxenesa (He Bbiwe 0,0001 %).

HuakoTemneparypHyto nonMMmepusaLmio NPOBOAAT A0 KOHBEPCUM MOHOMEPOB OKOMNO
70 %. Mo BbIxoAe nartekca n3 Hatapen BeogaT cTonnep (MMAPOXMHOH, AUMETUNAUTMOKapOa-
MaT HaTpua 1 ap.).

YCcTaHOBNEHO, YTO €Cnun NpoLece npoBoanTb 6e3 perynatopa, TO AaKe NPy KOHBEep-
cun MOHOMepoB 5 % 06pasyeTcs HepacTBOPUMBIN, pasBeTBnNeHHbIM nonumep. Bo nsbexa-
HVe STOro 1 ANS NOMyYeHUs NoNUMepa 3ajaHHON NNacTUYHOCTU B CUCTEMY MONMMepU3aLmu
BBOAWTCA pacTBOp perynatopa npu KoHeepcun MoHomepoe 25, 45 n 55 %. Perynatopom
cnyxaT Aunpokcua unn TpeT-goaeuunmvepkantaH. MNopuvoHHoe BBeaeHWE perynatopa faeT
BO3MOXHOCTb nonyyate CKH ¢ 3agaHHbIM KOMNNEKCOM CBOWCTB NPW AOCTUXEHUN BbICOKOM
CTEeneHn KOHBEPCUN MOHOMEPOB.

WHnumaTopoM BbiCOKOTEMMEPATYPHOro npouecca ABNsSeTcs nepcynbdar kanus, ak-
TMBaTOPOM — TPUITAHONAMUH, PErynaToOpoM — AWUNPOKCUA, CTOMNMEPOM — MMAPOXUHOH UM
avmmeTtnnautmnokapbamar HaTpus.

Ona adpdektneHoro obpbiBa npouecca nonMMepusaunm nocrne nonMMmepunsaTopos
yCTaHaBNMBAIOT AOMONHUTENbHbIE annapaTtbl C Mellankamm — Tak Ha3blBaemble Ao3peBarTe-
mn. B Poccumn o6bem Takmx annapatos coctaensaet 3,0 n 12 m3.

Mocne npoeBefeHns nonMmepusaumMn A0 3aAaHHOW KOHBEPCUMM MOHOMEPOB, KOTOpas,
Kak npaBwurno, coctaensieT 65 % — 75 %, B naTekcax OCTaloTCA He3anonMMepu3oBaHHbIe
MOHOMepPbI. VX KONMYeCTBO B 3aBUCUMOCTU OT COAEPKAHWUS aKpUIOHUTPMIa B WUCXOAHOW
LnxTe 1 cononumepe coctaensaeT ot 25 % 0 35 % Cymmbl MOHOMEPOB.

HesanonumepunaoBaHHble MOHOMEpPLI AOIKHLI ObiTb MakCcumarnbHO yAaneHsl M3 na-
TEKCOB, TaK Kak Ha MOoCrneAylolmMX CTaausx BbiAENeHNs Kay4yKoB U CYLLUKU OHW 3arpA3HSIoT
CTOYHBIE BOAbI U aTMocdepy.

DOerasauusn

INatekc 13 nocnefHMx No xoAy npoLecca NoMMMEpPU3aTopoB Kaxaon Gatapen Henpe-
PbIBHO Yepes3 unbTPbl NOAAETCS B CUCTEMY Aera3auum (OTrOHKM HesanosIMMepusoBaBLUnX-
€Al MOHOMEpPOB). B nHWIO NaTekca 403NPOBOYHBIM HACOCOM HENPEPLIBHO NOAAaeTCs pacTeop
cronnepa (0,15 macc. 4. rmapoxmHoHa Ha 100 Macc. Y. yrneeogopoaos).

Mpouecc gerasaynm natekca (OTFOHKW He3anonMMepusoBaBLLnXca ByTagueHa n HUT-
puna akpunoBOW KUCIOTbI) OCYLLECTBNSIETCA HenpepbiBHbIM cnocobom B Tpy ctagun. Co-
LepxaHne cBoBOAHbIX MOHOMEPOB B NaTeKkce Mocrne OTrOHKW He JOJDKHO MpeBbIath Aomny-
CTUMbIE HOpMbI: ByTaaneH — He Bonee 0,0009 %, HAK — He 6onee 0,1 %.

MepBas ctagus — npedBapuTeneHas Aerasaumsa natekca Ha NPsSIMOTOYHOW KOMOHHE
npu aasneHun He Gonee 2,0 krc/cm? (0,2 MIMa) v Temnepatype kyba 20 °C — 60 °C, rae
NpOVCXOAWT B OCHOBHOM OTroHka ByTaauena.

Btopas cragusi — perasaums naTtekca B rOpuM3OHTanbHOW LMCTEPHE MOA BakyymMOM
(VN1 NPSIMOTOYHOW KOMOHHE) MpK Bakyyme Kyba 200-600 mm pT. cT. (MuHyc 0,26 — MUHYC
0,79 krc/cm2) n Temnepatype kyba 45 °C — 80 °C, rge oTroHsieTcsl ocTaBLumMiAca GyTagneH u
yactuyHo HAK.

TpeTba cTagns — agerasaumsa B NPSMOTOYHOW (MM NPOTUBOTOYHOW) KOMOHHE Mpy Ba-
kyyme Ky6a 300-620 mm pT. cT. (MuHyc 0,4 — muHyc 0,82 krc/cm?) n Temnepatype kyGa
60 °C — 90 °C, rge 13 naTekca okoH4YaTesnbsHo yaansetcs HAK.
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Cxema npegycmatpuBaeT paboTy OTFOHHOMo arperata kak ABYXCTyneH4aToro, mpwu
3TOM nepBas KONMOHHa ABMSAETCH NEpBOW CTYMEeHbIO, a BTopasi (MNN TPeTbsi) — BTOPOW CTy-
NMeHbO BaKyyMHOW Aerasaumu.

[nsa ycrpaHeHus neHoobpa3oBaHWS B OTFOHHbIE KOMOHHbI (Aerasatopbl) MoaaroTes
neHoracuTenm.

OcoberHocTbio aerasaumm natekcoe BHK siBnsieTcs cpaBHUTENBHO BbICOKas pacTBo-
pUMOCTL akpunoHuTpuna B Boge (7,9 % npu 40 °C no cpaeHeHnto ¢ 0,039 % ctupona). Mo-
3TOMY OTAENEHWEe aKpUNoHUTpUNa oT ByTagneHa MOXHO OCYLLECTBUTL SKCTPaKLUMe BOAON C
nocneayroLLUM BblAeNeHNEM aKpUNoHUTpUna U3 BoLbl NPOCTON OTFOHKOW UNK MO Knaccude-
CKOW LBYXKOJIOHHOW CXEME.

[JeraanpoBaHHbI/ NaTekc U3 uexa nonumepusaumm cobnpaeTtea n xpaHuTcs B BEPTU-
KanbHbIX LUNMHAPUYECKUX eMKOCTAX 06bemMoM oT 150 go 1000 M3, cHaBxeHHbIX MeLlankamim
pamHoro Tvna. B aTnx eMKoCTAX NponCXoaunT Takke yCcpeaHeHe NapTuin naTekca.

MpurotoBneHHas NapTus narekca Yepes cetvaTbii UNbLTP HEMPEPLIBHO NOAAETCH Ha
Koarynsauuio, pacxoj natekca Ha Koarynsiumio 3aMepaeTes U perynmpyeTcs aBTOMaTUHECKu.

YcpenHeHue BefeTca cHavana no OCHOBHOMY TEXHUYECKOMY MoKasaTento — BASKOCTU
no Mynu mnnm xectkoctn no Jedo. Mpu nonyyeHnn HeoBXOANUMOro 3Ha4YEHUsT BASKOCTU MO
MyHn naTekc 3anpaBnseTcs SMynbCUen UnM CyCrneH3nen aHTMOKCUAaHTa, KOTOPYIO Leneco-
o6pasHO BBOAWUTE BO BCACLIBALLYIO JIMHWUIO LMPKYIIALMOHHOTO Hacoca W janee BecTu
yCpefLHeHWe naTtekca npu nepemeLunBaHnum n UMpKynsummn B TeueHne 40-60 muH. Mocne no-
TyYEHMS aHanM30B NaTekc HanpaBnsT Ha Koarynsaumio.

Mpwu BbINycke kayyvykoB CKH-MNBX-30 narekc nonveuHunxnopuaa (MBX) npyHumatot B
YCPeAHUTENN, B KOTOPLIX MPOU3BOAUTCA nepemelumBaHue natekca NBX He meHee 3 4, no-
cne yero otbupaetcsi npoba Ha aHanua. XpaHeHue natekca MBX ocyuiectensieTcs npu no-
CTOSIHHOM MepeMeLLBaHNN.

BblaeneHue kayuyka U3 natekca, cyuka v ynakoska

Cnocobbl BblAENEHNA KayyyKOB W3 NaTeKCOB YCMOBHO MOXHO pasbutb Ha Oespea-
FEHTHbIE, 3NEKTPOSIUTHLIE, OCYLLECTBNAEMbIE CONAMU OAHO-, ABYX- UMW TPEXBaNEHTHbIX Me-
Tannos, n 6ecconesble UMM ManoconeeBble ¢ NPUMEHEHNEM aMUHHBIX MOMM3MEKTPONUTOB,
YeTBEPTUYHBIX aMMOHMEBLIX COnel ¢ fo6aBkaMmm MUHEPanbHbIX KUCIOT.

BelaeneHne kayyykoB (koarynsumsi) B HacTosilee Bpems npoucxoauT 6ecconeBbiM
UM ManocorneBbIM CNOCoBoM.

[na sbigenenns BHK, cuHTesnpyemMbix ¢ NpUMEHEHEM ankuncynboHaToB, UCMOMb-
3yeTcA CMeCb XMOPUCTOIO HAaTpusi U MONUANEKTPONUTOB Ha OcHoBe GyTurnMetakpunara c
mMarnenHoBbIM aHrugpuaom (bIM-40) unm Gytunakpunara ¢ meTakpunosomn kucnoton (AC—54).
Mpw ucnons3oBaHun AC-54 B konunuectee ~0,7-1,0 Kr/T Kaydyka pacxop xnopwuaa HaTpus
cokpawyaetca go 700-800 kr/T kaydyka, a npu ucnones3osaHum br-40 B konuyecrse ~0,3—
0,5 kr/T pacxog xnopuga Hatpusi cHwkaeTcs a0 500 kr/T. Koarynupyiowee gencrene ykasaH-
HbIX @HMOHHbIX MONMUANEKTPONUTOR CBOAUTCS K 06pa3oBaHMI0 MOCTUYHBIX CBSI3EN MEXAY KO-
arynsHToM 1 rnobynamm naTtekca.

MexaHn3m 6ecconeBom Koarynsauum 1 ycnosus NPUMEHEHNSA 3TUX NPOAYKTOB CBS3aH C
obpasoBaHMeM HepacTBOPYMOro KOMMeKca NonuamMmnHa Uin YeTBepTUYHOrO aMMOHUEBOTO
OCHOBaHMA C NENKaHOMOM.

Tak B Poccmm ansa npoussogctea BHK cranu ucnonesosats npu koarynaumm npogyk-
Tbl ANK-46, BMK-402 B coYeTaHnm C CEPHON, CONSIHOW, YKCYCHON KUCNOTaMM.
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Mocne koarynsuum Kay4yk NpomblBatoT, 06€3BOXMBaAOT, ODKUMAIOT, cyliaTt, 6puketu-
pYytoT, ynakoBbiBaroT. [0TOBYHO NPOAYKLUMIO OTBO3AT Ha CKIlaf roToBOW NPOAyKuMW. BpukeTsl
kaydyka Becom 30 Kr yrnakoBbIBatOT B MOMUSTUNEHOBYIO NNEHKY, 3aTeM B NIAacTUKOBbIA Uin
roPOKOHTENHEP U B NONUNPONUIEHOBbIE (ByMaxHbIE) MELLKU.

Bo3amoxHbI ABa BapnaHTa oopMNEHNS TEXHOMNOTMYECKON CXEMbI KOArynsauum n CyLu-
km BHK: ¢ ncnone3oBaHnem BUBPOCUT MM KOHLEHTPATOPOB KPOLLKX LN MPeaBapUTensHOro
OTAEeNeHnsa cepyma nepea Cylwkon. Ha pucyHke 2.2.4 npvBeaeHa cxema C KOHLeHTpaTopamm
KPOLLKM (rM03. 7 1 9, MeXAY KOTOPbIMW BCTPOEHA NPOMbIBHAsSH EMKOCTb).

BapwuaHT ¢ Bubpocutamum npuemnem Ans BCEX BULOB KayyykoB U ANA Kay4yKOB C Bbl-
COKMM COAEPXKaHUEM aKpUINOHWUTPUNA B COMONMMEpPE, C MIOTHOCTbLIO, BIIM3KOM K NIIOTHOCTU
BOAbI.

BapuaHT ¢ KoHUeHTpaTtopaMu KpoLlku Haubonee LenecoobpaseH Ans BblAENeHUA
BHK ¢ HM3kuM 1 cpegHMM cofepxaHvemM akpunoHuTpuna, bonee nerkux, 4em Boga. Mssecrt-
Ha coBMeLLeHHasi KOHCTPYKLMS BUOPOCUT C 3KCTIENIEpOM.

Breibop cxemMbl 1 0BOPyAOBaHMA CYLLUKN OMPELEnsaeTcs Mapkou Kaydyka, BA3KOCTbO
ero no MyHu, TMNom BbIOPaHHOrO aHTuokenpaHTa. Hanbonee adpdektneHa npwm cywke BHK
KOMBWHaLMs YepBAYHON MallUMHbl (3KCnennepa) ¢ O4HOXOAO0BOW UM ABYXXOLOBOW BO3AYLL-
HOW CYLUMIMKOW.

Mpu ycTaHoBke ABYX 3KCMENNEPOB ANA MPeABapUTENIbHOr0 OTKMMa Bnaru nepeg
OKOHYaTenNbHOM CyLLKOM Hanbonee LenecoobpasHa napannenbHas ycTaHoBKa AByX arpera-
TOB, MOCKOMbKY MPWU BbIXOAE M3 CTPOSI OAHOMO W3 HUX BCS TEXHOMOMMYECKas NUHUS CYLLIKA
ocTaetcs BnosiHe paboTocnocobHOM.

Mpouecc cywkn BHK B HacTodwee Bpems npoBogutca B Buae Kpowkwn. B kavectse
arperaToB A1 OKOHYaTeIbHOW CYLLKM NPUMEHSIOT OAHOXOA0BbIE BO3AYLLUHbIE CYLLUITKM.

ToBapHbIA Kay4yK BbIMYCKaeTCA B Tak Ha3biBaeMbix OpuKkeTax, ynakoBaHHbIX B NOnu-
3TUNEHOBYHO NNEHKY W KpadT-MELLKM UM NanneTsbl.

Ona ynakoBkn Kayvyka B KOHTEMHEpbl, Kak MpaBuIio, WCMOMb3ykTcs poboTbi-
yKNag4nKku.

CoBpemeHHas npuHuMnuansHas cxema ebigenenns u cywkmn BHK npveeaeHa panee
Ha pucyHke 2.2.4.
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annapar gns koarynsHta; 22 — c60pHuK gns cepyma; 23 — COOPHUK CTOUHOW BoApbl; 24 — domnbTp; H1-H7 — Hacocsl;
25 — COOPHUK OYMLLEHHBIX CTOKOB

PucyHok 2.2.4 — TMpuHuunuanibHas TeXHOOrMYecKas cxema Koarynauum natekca u cylwkn BHK ¢ ncnonssosaHvem
KOHLEHTPAaTopOB
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2.2.3.2 Tekywme ypoBHM 3IMUCCUN B OKPYXKalolWyro cpeay

Mokasatenn noTpebneHns Cbipbs U 3HEPropecypcoB (HOPMbI pacxoda) npu npous-
Bogactee BHK npueeneHb B Tabnuue 2.2.10.

B tabnuuyax 2.2.11-2.2.13 npeacraeneHa nHpopmaums no ebibpocam, cbpocam, oT-
X04am npeanpusTus — NPon3BOAUTENS SMYIIbCUOHHBIX ByTaaNeH-HUTPUMBHBIX Kay4yKOB.

Mpu npoussoacTee kayuyykoB CKH 3arpasHsowme Bewectsa (3B) B okpyxaroLlyto
cpefy nonagaroT ¢ BO34YLUHbIMKU BbIBpOcamMn U CTOYHbIMU Bogamu. OCHOBHLIMU UCTOYHUKa-
MU BblgeneHus 3B sBnsatoTCa TexHonorndeckoe o60pyaoBaHME M KOMMYHUKaLWK.

Bo3gywHblie BbIGPOCHI

Mpu BbIZENEHNN U CyluKe ByTaAnEeH-HUTPUIBbHBIX KayyyKoB 0BpasytoTcs BO3AYLUHbIE
BbIGPOChI, cofepxalyme B OCHOBHOM MOHOMepbl — ByTaguneH un akpunoHutpun (HAK).

OTpaboTaHHbI BO34YX, coaepxalinin B HEOONbLUMX KONMMYeCcTBax MoHomepsl (ByTa-
aneH, HAK), npoayKTbl pasnoxeHnsa Kayvyka, aHTUOKCUAAHT, U3 KaMep CYLUMUIKU BbITSKHBIM
BEHTUNATOPOM NnogaeTcs B OOLLMI KOMNEKTOP CAYBOK U Aanee HanpasnseTcs Ha CKUraHve B
neyun nnmn cbpaceiBaroTCA B atMocdepy.

CTOYHbIe BoAabl

B npouseoactee CKH 06pasyroTcs cTouHble BoAbl. VX cocTaB 3aBUMCUT OT peLenTyphbl
nonvMmepusaummn, TMNOB 3MYNbraTopPoB W YCNOBUIA KOArynsiLin U NPOMbIBKU Kay4yKOB.

C npvmeHeHnem GecconeBon Koarynsiuym U UCKIOYEHUS CTaZMU MPOMBIBKU KPOLLIKA
Kaydyka yMSAr4eHHON BOLOW KONMMYECTBO CTOYHbIX BOA, COpachiBAEMbIX B XUM3arpsi3HEHHYHO
kaHanmsaumo (X3K), sHauMTensHO ymeHbLIaeTcs.

OCHOBHBIMM NMPUMECAMM, 3arpAHAIOLLMMUK CTOYHbIE BOAbI, SIBMSIIOTCS: 3MYIbraTopsl,
MWHeparbHbIe COMNW, TakMe Kak XMopua HaTpus, Xnopua Kanbuvs, Xnopua MarHus, cynedar
Kanvs unn HaTpus, a Takke MENKoAMCNepcHas KpoLuKa.

[1ns Ou4MCTKN CTOKOB CO3Aat0TCsl NoKanbHble 0uUnCTHbIE coopykeHus (JIOC). Ux HasHa-
YEHNEe — OYNCTUTL CTOKWU OT 3arps3HAOLLMX NPUMECEN U NO BO3MOXHOCTU BO3BPaTUTb UX B
TEXHOMOMMYECKUIA NPOLIECC B MakCMMaribHOM CTENEHN.

Ha nepeom atane CTokM HeOBX0AMMO OUMCTUTL OT MENKOAUCTIEPCHOW KPOLLKU Kaydy-
ka. C 3TOM LieNblo MCNomnb3yoT (UNbTPbl pasnuyHON KOHCTPYyKUmK. Jlyywine pesynstath! no-
Kasanu LeHTpobexHble camooumatolime unbTpbl. B 3TMX unbTpax npoucxoguT pasge-
neHve notokos. KoHueHTpar, coaepxatumin 30—50 r/mM3 KpoLLKK, BO3BpaLLaeTCs B TEXHONOM-
YEeCKU LMKN (B MPOMBIBHYIO €MKOCTb), a (hUNbTPaT, He coaepXalumi KpoLwky, copacoisaeTca
B X3K.

[ns ouncTkn cTouHbIX Bog OT NMAB Havbonee LUMPOKO UCNONb3YKTCS: KOarynaums,
yronbHas agcopbums, dnoTtauusi, GapomembpaHHbie METOABI, pasnunyHbIe Cnocobbl okucne-
HMSA (O30HOM, KaTanuTUYECKOE MPU MOBLILEHHBLIX TEMMEPATypax U JaBNEeHUN, NEPOKCUAOM
BOAOpPOAA, MEpMaHraHaToM Kanus).

BOMbLUNMHCTBO OpraHMYeckux BeLlecTs (MOHOMEPOB) YAANSETCA U3 NaTEeKCoB Ha CTa-
avn perasauumn. OtorHaHHble napbl OyTtaguerHa, HAK 1 Bogbl HanpaeBnaoTcsa B KOHAEHCATOP,
OXNaxXaaeMbl NPOMbILLIEHHOW BoAOW. KoHaeHcaT M3 koHAeHcaTopa CnMBaeTCca B pasaenu-
TenbHbIA COCY, U3 KOTOPOro BEPXHUI CIION — HUTPWIT aKpUIOBOW KUCNOTLI BO3BpaLLaeTCcs B
NMpoM3BOACTBO, @ HWkHWUIA cron cnmBaeTcs B X3K. OTnapeHHble naTekcHsle CTOKN BO3Bpa-
LatoTCs B MPOM3BOACTBO U HanpasnstoTCA Ha AOOYUCTKY Ha nokanbHble nnnm obwesason-
CKNE OYNCTHBIE COOPYKEHMS.
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TBepable oTxoAbl

BospencTBre Ha OKpyXatoLLyto Cpefly BO3MOXHO Takke 1 oT 06pasyromxcs Teepablx
OTXOA0B, B OCHOBHOM OTXOAOB MOSMMepa — koarynioma, obpasyrowerocsi Ha BHyTPeHHeN
NMOBEPXHOCTU TEXHOMOMMYECKOro obopyaoBaHNs. YuuTtbiBas To, UTO B HACTOSILLEE BPems OT-
XOAbl Takoro poaa BocTpebGoBaHbl ANsl U3rOTOBMNEHUSA PE3NHOTEXHUYECKUX WU3AEnuin HeoT-
BETCTBEHHOIO Ha3Ha4YeHWUsi, OHW NMPaKTUHECKM MOMHOCTLI0 YTURN3UPYIOTCSH, NO3TOMY BpEAHO-
ro BO3AENCTBUS Ha OKPY)XatOLLYHO Cpeay OKasblBaTb He MOryT.

B pewncteytowmx npouseogcteax CKH Takke mcnonb3yeTcs ycTaHoBKa Ans nepepa-
BoTkM BpakoBaHHbIX GPUKETOB C BO3BPAaLLEHMEM B PELWMKIT MENKOW KPOLLKWU B BOAE.
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Tabnuya 2.2.10 — NMokasaTtenu notpebneHns Cbipbs U SHEPropecypcoB * NPy NPOM3BOACTBE KayyyKOB CUHTETUYECKUX OyTaaneH-

HUTPURBHBLIX
MNokasatenm MuHUManbHBIN pacxos 3HEpreTUYEeCcKUX (CblpbeBbIX) MakcumanbHbI pacxop, SHepreTUHeckmnx
pecypcoB B rog, (CbipbeBbIX) PECYPCOB B roj,
Cbipbe, Kr/T:
- byTtagmen-1,3 672 690
- HUTPUI aKpPUNOBOM KUCNOTbI 308 325
OnekTposHeprus, KBT-u/T 330 360
TennosHepruga, Mkan/t 1,7 2
* YpenbHble pacxoabl No NOTpebneHnto 3HepropecypcoB nokasaHbl TONbKO MO 3HEPropecypcam, NOCTaBNSEMbIM CO CTOPOHbI, COB-
CTBEHHbIE 3HEepPropecypchl B pacyeTax yAerbHbIX NokasaTenen He yuTeHb!.

Tabnuya 2.2.11 — Tekylwme ypOBHA S3MUCCUM B OKPYKAIOLLYIO Cpeay Npyv NPOU3BOACTBE KayvyKoB CUHTETMYECKUX ByTaaneH-

HUTPUINBHBIX (BbIBpPOCHI)

3B B BbIGpOCax

YaenbHoe 3Ha4YeHue, Kkr/T, He 6onee

AKpuUnoHuTpun 0,6
1,3-OyTagumeH (anBuHUN) 45
Yrnepoaa okeng, 0,04
AsoTa aurokeua 0,04

Tabnuuya 2.2.12 — TekyLme ypOBH/ SMUCCUM B OKPYXAIOLLYIO Cpeay npu NPOU3BOACTBE Kay4yKoB CUHTETUYECKMX OyTaaneH-

HUTPUNbHBIX (CBpOCHI)

3B B cOpocax

YaencHoe 3HadeHue, Kkr/T, He Gonee

AMMOHNN-NOH

0,9
HedTtenponykTsl 0,05
HuTpaT-aHWoH 1,7
HutpuT-aHmnoH 0,3
ACTIAB (aHMOHHbIE CUHTETUYECKNE NOBEPXHOCTHO-aKTMBHbIE BELLECTBA) 0,03
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OkoHyaHue mabnuupi 2.2.12

3B B cbpocax YaenbHoe 3HaveHue, Kr/T, He 6onee
CynbdaT-aHnoH (cynbdars!) 3,4
XMNK 29

Tabnunuya 2.2.13 — TekyLume YPOBHM SMMUCCUUN B OKPYXKaIOLLLYHO Cpeay Npy NPOM3BOACTBE Kayyyka CUHTETUYECKMX DyTagneH-

HUTPUNBHBIX (OTXOAbI)

Knacc onacHoctn | Macca o6pasosaHus oTxo- | YaenbHas macca
HaumeHoBaHue oTxog08B Kog no ®KKO
ana OC AOB B pechepeHTHOM rogy, T OTXOA0B, Kr/T

OTX04bl MMHEPanbHbIX Macen ruapas- 40612001313 3 35 0,09
NNYECKKX, He codepXaLlX ranoreHbl

OTxoabl MUHEpanbHbIX Macen UHaY- 40613001313 3 15 0,04
CTpuanbHbIX

OTX04bl MUHEPanbHBIX Maces KoM- 40616601313 3 25 0,07
MPEecCopHbIX

OTX04bl MUHEPanbHbIX Macen TpaHc- 40615001313 3 3 0,08
MUCCUOHHbIX

OTX04bl NPOYNX MUHEPANbHBIX Macen 40619001313 3 2,2 0,06
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2.3 Kayuyku cneumansHOro HasHauyeHusa

Mpon3BOACTBO CUHTETMUYECKUX KayyyKOB — aKTVBHO Pa3BMBAKOLWAACA OTpacrb
He(TEXUMUYECKON MPOMBILLNEHHOCTW. Passutne Bcex OTpacnert MPOMBILNEHHOCTM B
HacTosiLee Bpems TpebyeT paspaboTku 1 NPOM3BOACTBA KayYyKOB, NMPUrOLHbIX 4SSt SKCMTy-
ataumu B 6oOnbLIOM MHTEpBane TeMMNepaTyp B KOHTaKTe ¢ Pas3fnYHbIMUA arpeccuBHbLIMU Cpe-
Aamu. B pesynbTate Gbino pa3paboTaHo 1 OpraHM3oBaHO NMPOW3BOACTBO HECKOMBKUX BULOB
MarOTOHHEXKHBIX Kay4YyKOB CrieumarnbHOro HasHauyeHws.

K kaydykam CrneupansHOro HasHauyeHmsi OTHOCHT KaydyKn C O4HUM WM HECKONbKUMM
ceovicTBaMmy, oBecneynBatoLIMM BbINOSHEHWE crieUmarbHbIx TPeBoBaHUA K U3LEN o 1 ero
paboToCnocoGHOCTL, B TOM YMCTE B SKCTPEMaribHbIX YCIOBUAX SKCTyaTaumm.

2.3.1 Hatpun-6ytagmeHoBbin kayuyk (CKB)

Hatpuin-6ytagneHoBbIn kaydyk npeacrasnsaeT cobon npoaykT nonumepusagum yta-
AMeHa B MPUCYTCTBAM METarmnmnyeckoro HaTpusa B kadectee katanusatopa. Kayuyk CKb He-
TOKCWYEH, HEB3PLIBOOMACEH, CaMOMNpPOM3BOSIbHO HE BOCTSIAMEHSETCS.

Hatpuin-6ytagmeHosein kay4dyk (CKB) 6bin nonyyeH xuakodasHon nonMmepusaumen B
Macce no TexHonornv, paspaboTtaHHol akagemukom C. B. NleGepesbiM. B ganbHerwem 6bin
paspaboTaH cnocob rasodasHon nonumepusaunn GytagueHa Ha MeTannUYECKOM HaTpum, a
TaKKe ¢ MCNOMB3OBAHNEM NUTUS U Kannsa. MakpoMonekynbl kaydyka 3TOro Tuna nocTpoeHb!
n3 3BeHbeB 1,4-yuc u 1,2—1,4-mpanc, CTaTUCTUYECKN pacrpeierneHHbIX BAONb NOMUMEPHON
uenu:

[—CH,—CH=CH—CH,—CH,~-CH=CH—CH,],— [—CH,—CH—CH,—CH

CH, CH; |»

Copepxanue 1,2-3seHbeB coctaBnsaeT 40 % — 66 %. 3To 00yCcrnoBnmMBaEeT BbICOKYIO
TEPMOOKUCAIUTENBHYIO CTOMKOCTb M MOHWKEHHYIO 3MacTUYHOCTb Pe3VHbl Ha OCHOBE TakuX
nonubyTaaneHos.

MuKpocTpyKTypa KaydykoB ONpeaenseTcs B OCHOBHOM COCTaBOM karanvaaropa, npu-
MeHsieMoro npu cuHTese. B Tabnuue 2.3.1 npuBeaeHbl HEKOTOPbIE MoKasaTenn puan4eckux
CBOWCTB MepBbIX OTEYECTBEHHbIX ByTaAMeHOBLIX KayyyKoB, MOMyYeHHbIX Ha PasnuyYHbIX Ka-
Tanvsartopax.
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Tabnuuya 2.3.1 — XapakrepucTrika 6yTafmeHoBbIX KayyyKoB, NOMyYeHHbIX Ha PasnuyYHbIX

KaTanusaropax

Mokasarernb CKBM (nutuesbiit) | CKB (kanuesbii) | CKB (HaTpueBbiit)
CopepxaHue 3BeHbeB, %:
1,4- 60 43 34
1,2- 40 57 66
Obwas HenpeaenbHOCTb, % 68 65 87
MnoTHocTb, kr/M3 900-920 900-920 900-920
Temnepatypa cTeknoBanus, °C —-70+-75 -57 + 65 —48 + -50
[nanekTpuyeckasi NPOHNLAEMOCTb - - 2528
YaoenbHoe 06beMHOe 3neKkTpuye- - - 1012—1013
ckoe conpoTtusneHune, OM/mMm
TaHreHc yrna AnaneKkTpUYeCcKMx no- - - (15-40) 104
Tepb

Mpun HarpeBaHuu nsgenuii ns CKbB B NpUCyTCTBUM KUCNOPOAA, a Takke nop AencTBu-
eM 0-U3MyYSeHNS MPONCXOAUT AOMOMHUTENbHOE CTPYKTYPUPOBaHUE Kaydyka, YTo 3aTpyaHseT
€ro NpUMeHeHMe.

CuHTes HoBbix ByTaaneHoBbIX Kay4ykoB C UCMONb3OBaHMEM KaTanusatopos Llurne-
pa — Hatra ¢Ben k MuHMMyMy 06bemM npoussoactea kaydyka CKb, HO B HeGonbLLoM obbe-
Me, NPerMYLLECTBEHHO ANSA HYX A acBOTEXHMKM, €ro BbINyCK COXPaHAETCS.

B 3aBncuMoCTM OT TUnNa aHTMoKcMAaHTa Beinyckatotes kaydyk CKB-P — oBwerexHu-
yeckoro n CKb-PLL — nuwieBoro HasHaveHns, npeaHasHaYeHHbIN NS N3TOTOBNEHUS pesu-
HOBbIX U3AENNNA, KOHTaKTUPYIOLLMX C MULLEBLIMU MPOAYKTaMM.

B 3aBncnMocTm OT NNacTM4HOCTK Kayyyk nogpasaenstor Ha mapkn CKB-P (30, 40, 50),
CKB-PLL (30, 40).

CKB-P npumeHsieTcs B pa3nmyHbIX OTPacrsx NPOMBbILLNEHHOCTU:

- B ac60TEXHWUYECKOW NPOMBILLNEHHOCTN — A1 NPOM3BOACTBA TOPMO3HBIX KONOAOK;

- B PE3UNHOTEXHWUYECKON MPOMBILLNEHHOCTU — A1 NMPOM3BOACTBA TPaHCMOPTEPHbLIX
JIEHT, PE3MHOBbIX YNIIOTHUTENEN, NPOKNafoK U T. 4.;

-B KabernbHOM MPOMBILLNEHHOCTU — AN M30MsuMmM 060MnoYeK BbICOKOBOSILTHBIX U
HU3KOBOJSbTHbIX Kabenew;

- B 3MNEKTPOTEXHUYECKOA MPOMBILLUNEHHOCTU — AMS U3rOTOBMEHUSA 3MNeKTPon3onaum-
OHHbIX NPOKNaaokK (ecnu He TpebyeTca TEPMOCTONKOCTD);

-B KabernbHOW MPOMBILLNEHHOCTU — AN M30MsummM 060MnoYeK BbICOKOBOILTHBIX U
HW3KOBOJbTHLIX Kabene;

- B OOYBHOWM MPOMbILLIIEHHOCTU — ANS WU3rOTOBMEHUSI PE3NHOBbLIX AeTanen obysu, a
Takke ANA NakoBOro NoKpbITUA pe3uHOBOW obyBM;

- B Npoun3BoACTBE abpasvBHbIX MarepranoB — B KQUeCTBe CBA3YIOLEro marepuana.

CKB-PLL npumeHsieTcs B NUWLEBOW NPOMbILLNIEHHOCTU A4S NPOU3BOACTBA HUKENbHBLIX
koney; PTU nuwieBoro HasHaYeHUs.
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2.3.1.1 OnucaHme TeXHOSIOTMYECKUX NMPOLIECCOB, UCNOSMb3yeMbIX B HacTosilee
Bpems

MepBbin kayuyk CKB 6bin nonyyeH MeTogoM NEPUOANYECKON NONMMEPU3ALIMUN B KN -
kon case 1 bbin peannsosaH ANS NOMyYEHUA NEPBOrO NPOMBILLIIEHHOr0 CUHTETUYECKOTO Ka-
yuyka B r. flpocnasne B 1932 r. MoHOMepOM AnNa cuHTe3a kaydyka criykun 6ytafneH, CuHTe-
3upyembln u3 atunoeoro cnupta no metoay C. B. Jlebenesa n copepxaswumi okono 10 %
OyTuneHa. B kauecTBe katanusaTtopa MCNonb30oBanM MeTanM4Yeckuii HaTpyuii B BUAE NEHT,
MOKPbITbIX TOHKUM CIIOEM MapaduHa 1 3akpensieHHbIX B crieuvarbHbIX MEeTannmyeckmx 3a-
XUMax. JTOT NPOLIECC, XOTS U B OrpaHNYeHHOM MacluTabe, CoXpaHWUncst U Mo CEeN AeHb.

BosmoxHO Takke nonyyeHue kayyyka CKB HenpepbIBHBEIM METOAOM pacTBOPHOM MO-
nMMepusaummn B anndaTnyeckoMm pacTBOpUTEne, HO Ero TEXHONMOrMYeckne CBOMCTBA 3HaUM-
TeNbHO YCTYNatoT Kaydykam, nosy4aemMbIM Ha NUTUEBOM Katanusatope u Hamboree Maccoeo
NMPOU3BOASALLMMCS Ha OCHOBE COEAMHEHUIA TUTaHa U HeoaMMa, a Takke kobanbTa M HUKeNs.
TexHonorm4eckoe oopMIIEHME 1 YCNoBMS NpoBeAeHns npouecca nonyveHus CKb metoaom
pacTBOPHOM NOMMMEpPU3aLIMM B OCHOBHOM @HArNOMMYHbl ONUCaHHbIM Bbiwe (cM. 2.1.2.2).

2.3.2 Kayuyk aTuneHnponuneHoBbii (CKIIM)

OtuneHnponuneHosbie kayyyku (OMK) nonyyatror katanutuyeckon cononmmepusaum-
€1 3TMneHa c NPOMNUIEHOM UM 3TUINEHA C NPOMNWUIEHOM U HECOMPSPKEHHBIM gneHoM. Makpo-
MOJieKyIibl 3TUNeHnponuneHoBoro kaydyka CKOIl noctpoeHbl 13 yYepenyrowmxcs 3BeHbEB
3TUINEHa 1 NponuneHa.

Kommepueckme copta JMMK (CKAM) n 3MAK (CK3MT) pasnuuyatotca no monekynsip-
Hor macce (MM), monekynspHo-maccosomy pacnpegeneHuio (MMP), Bsaskoctn no MyHu, co-
OTHOLLEHMIO 3TUNEHA M NPOonNuneHa B cononmmepe, MUKpocTpykType, a CKAMT — Takke no
TUMY W COAEpPXaHuio AneHa. B kauecTBe TpeTbero MoOHoOMepa Yalle BCEro MCrnornbayoT 5-
aTMnuaeH-2-HopbopHHeH (QHB), pexeauumknoneHTaaueH, rekcagveH-1,4, MetunTetepa-
TMAPOVHAEH. TPeTUIA MOHOMEP MO3BOJIAET COYETaTh XOPOLUYHO BYNKaHU3yeMOCTb M CBOWCTBA
KOHEYHbIX MPOAYKTOB C npuemnemon LeHon. MacnoHanonHeHHble Kayvyku BbIMyCKaroTCA C
cogepxaHnem macna (napadgpuHoBoro nnm HadgpreHosoro) ot 15 go 100 macc. 4 Ha 100
Macc. Y Kay4yka.

CKOIM BbinyckaroTcsa B BUAE rpaHys, KPOLLUKU U npeccoBaHHbIxX kun no 20-30 «r.

B oBwer macce notpebnsembix M3LENVI, NOMyYeHHbIX M3 3TUX Kay4yyKoB, Hanmbomb-
Wwasi AOMSA MPUXOAMTCS Ha aBTOMOOUIIbHYH MPOMBILLNEHHOCTb, B KOTOPOW OHW 3aHWMaroT
nepeoe MecTo cpean apyrux Tunos CK.

B aBTomobunecTtpoeHnn okono nonosmHbl CKOI pacxogyeTcs Ha M3roToBneHne ae-
Topetanen. CKII MoOryT NpMMeHATLCS NPakTUYECKN BO BCEX PE3NHOTEXHUYECKNX AETansax
aBTOMOOUIIEN, 32 UCKIMIOYEHMEM LLUMH N MaCNoBeH30CTONKNX nagenmin. CK3IM npumeHstoTcs
ANS U3roTOBNEHUs aTMOC(EpPOCTONKNX YNMNOTHUTENEN OKOH, ABepen, BaraxHuka, kanota,
AHVLWa (TBepAble W rybuatble), AeTane TOPMO3HOro YCTponcTBa (CanbHUKOB U Ap.), Tpybo-
NpPOBOAOB, rMAPOMYMT, NPOKNAAOK, 3BYKOUSOMNSALUMOHHBIX, aMOPTUINPYIOLLMX N aHTUBNOPK-
pYOLMX feTanem, N3onsauum NpoBOLOB CUCTEM 3aXNUIaHWs, OCBELLEHNS U OTOMNEHNS, Noj-
TNIOKOTHWMKOB, MOATONIOBHMKOB Kpecen, koBpuKoB. LLIpokoe mcrnone3oBaHve AnA BHYTPEHHeN
W BHELUHEW OTAENKW HaLmM KOHCTPYKLMOHHBIE Marepuarsl Ha OCHOBE TepMOMnacToB, MO-
AndmumpoBaHHbix CKII.

117



UTC 32—2017

CKOM ncnonbayoTca B cMecsix ¢ HeHacbiweHHbIMK kaydykamu (BCK, HK) ansa naro-
TOBNEHNs GOKOBYH LLUMH, OT KOTOpbIx TpebyeTca ocobasa CTOMKOCTb K aTMOCHEPHBLIM BO3AEN-
CTBUSIM, a TakKke B CMecsiXx ¢ OyTurnkay4ykOM Ans NpOoM3BOACTBA Kamep U BerocuneaHbIX
LWMH ANS NPUAGHWS UM SNAcTUYHOCTU U O30HOCTOMKOCTN.

B anekTpoTexHuke 1 kabenbHOoW NpoMbILLNeHHOCTU crnpoc Ha CKJI obycnoeneH Bo3-
MOXXHOCTBIO 9KCMINyaTMpOoBaTh U3AENMA Ha X OCHOBE B SKCTPEMaribHbIX YCAOBUAX NPpU ANnv-
TensHOM cpoke akcnnyartaumm (ao 25 net). U3 CK3IM marotasnmneatoT obonoudkn kabens Bbl-
COKOrO, CPEAHEr0 U HU3KOTO HaMpsPKEHUS, N3OMALMIO MPOBOAOB, MOMYNpPOBOAALLME KOMNAYH-
Zbl, SMEKTPOU3ONSILIMOHHBIE MaTepuansl Ans hyHAAMEHTOB M KOXYXOB MalUvH 1 Nnpubopos;
DYPHUTYPY 1 feTanu 3neKTponpoBOAKM (PO3ETKM, BUNKWU, MydTbl, NPUBOPHbIE AOCKU U T. M.).
bnaropgapsi CTOMKOCTM K KOPOHHOMY paspagy CKOIl ncnonbsyloT B pasnuuHbIX TPEKUHro-
CTOVKMX WM3ONMPYIOLWMX YCTPOWCTBAX. pacropkax, AepXarensx, U3onaropax BbICOKOBOMNbT-
HbIX NMHWIA anekTponepeaad, TpaHcgopmaTopax U T. n.

B ctpoutensctee CK3IIM WMpoko MCNONb3yOTCA: ANS M3roToBneHns npodunen ans
YANOTHEHNA N repMeTU3aLnm OKOH, ABEPEN, CTLIKOB NaHenewn (Teepable U ryduarbie); Tenno-,
3BYKOM3ONSALUMOHHBIX 1 BOAOCTOMKMX MNOKPLITUIA, aMOPTUSMPYIOLLMX MOAYLUEK HECYLLMX KOH-
CTPYKUMI; MaTepnanos ANA 3alWTbl CTEHOK AOKOB, Npuyanos (KpaHUeB), BONTHOPE30B; NnuT
ANsi KaHanoB 1 HaccenHOB; NOKPbLITUI NOSIOB NPOU3BOACTBEHHbIX MOMELLEHUA (KUCMOo- U BO-
LOCTOMKMNX); KPOBENbHBIX MaTepuanoe.

CKO3IM Takke ncnone3yoT kak moanduumpytoLlyio aobaeky k butymam, achanstobe-
TOHY W T. M., KOTOpbI® MPVMMEHSOT MPW CTPOUTENLCTBE 3AaHWUW, A0POr, B3METHLIX MONoc
a3pOoLAPOMOB.

U3 ppyrux obnactei MpUMeHeHWs crieayeT OTMETUTb M3FOTOBMEHUE KOHBEWEPHbIX
NEeHT, ocobeHHO AN NepemMeLLeHnst FopsYnX U KOPPOAUPYHOLLMX MaTepuarnos, KOMMAEHCaTo-
POB TEMNJIOBOro pacLIMpEHNsi, amOpPTU3aTOPOB 1 BUOPOMIONSATOPOB MaLUnH 1 npubopos, 06-
KnagoudHbIX MaTepuanoB pPesepByapoOB M KOHTEMHEPOB, MAPOMPOBOAHBLIX MPOMbILLIEHHBIX
LUNaHroB, MONMBOYHLIX pykaeoB M T. N. Kpome Toro, CKAIM mcnonb3yloTes kak npucagkn K
Macnam v Ans U3roTOBIEHWUS HOBbIX KOMMO3ULIMOHHBIX MaTepuanoe — oneduHOBLIX TEPMO-
3M1acTonnacTos.

B npounsBoacTee ToBapoB 6bITOBOro HasHayYeHWsA na CKII nsrotaenmeatoT: ynioTHU-
TENV W LUNaHTM MOEYHBIX M CTUPAanbHbIX MalIWH; YNIOTHUTENM U amMopTM3aTopbl XONo4Wb-
HWKOB; NpoKnagaky, MydTbl U AeTann CaHTEXHUHYECKMX YCTPOWCTB; CNOPTUBHYHO 00yBb; TKaHu
C NOKPbITUEM ANS HaAyBHbIX NOAOK, MaTpaLues, nanaTok, TEHTOB; CafoBble LUMaHr, KOBPUKM
n ap.

TpoWrHOM cononumep SBMASETCS OCHOBHOW NPOMBILLMEHHOW NPOAYKUMEN N NPUMEHSIET-
CA BO BCEX pPacCMOTpeHHbIX Bbie obnactax. OH criocobeH BynKaHW30BaTbCH CEpOM, YTO
B&XHO C TEXHOMOrMYECKOM N 3KOHOMUHYECKOM TOYEK 3PEHUS, @ Takke Nepokengamm, Npuyvem ¢
Bonbluen 3PPEKTUBHOCTLIO, YEM ABOWHON cononumep. BoeinyckaroTcsa Takke macroHanon-
HeHHble Kaydykwn, cojepxalyme 15-100 macc. 4 HadTeHoBOro n napaduHOBOro macen.
O6bI4HO [N\ MACNOHAMOMHEHMS UCMOSb3YHOTCA KaydyKu C BbICOKUM COLEPXKaHWEM STUNeHa
1 BbICOKOW MONEKYNSAPHON Maccolr. MacnoHanonHeHHbIe Kaydyku NPUMEHSOTCS KaK B MHAW-
BUAYyanbHOM BUAE, Tak U B CMECSX C KaydyKamu APYrmxX Mapok Ans yryyLleHUs Ux TEXHOMO-
TMYHOCTU U CHUXKEHWSI CTOMMOCTU PE3UHbI.
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2.3.2.1 OnucaHme TeXHONIOTMYECKUX MPOLECCOB, UCMOJb3YeMbIX B HacTosilee
Bpems

[BOVHbIE N TPOWHbIE STUMEHMPOMUIIEHOBBLIE Kay4YyKX NOMy4atoT pacTBOPHOW nonumMe-
pusaumer ¢ 1UCrosb3oBaHNEM aHWOHHO-KOOPAMHALMOHHBIX KaTanM3aTopoB U3 raroreHvza
nepexogHOro MeTanna M MeTannoopraHN4eckoro BOCCTaHOBUTENSA, OObIMHO ankuna unu ra-
nioreHankmna antoMmHUS.

Mpwn nonnmepmsaumm B pacTBope M CyCrneH3nM NCMONb3YIOTCA peakTopbl C MeLlarka-
MW, B KOTOpbIE 3TUMEH, MPOMNMIEH U TPETUIA MOHOMED 3arpyxatoTcs nnbo B pacTeope, nMbo
BBOASATCH B PEaKTOp, 3anOnHEHHBIN XUAKMM nponuneHom. Mocne Havana peakumm npu npo-
BEEHWNM MpoLecca B pacTBOPe 3TUMEHMNPOMNMIEHOBLIN CONONMMEpP PacTBOPSIETCA B PacTBO-
puTene, a npu CycrneH3MoHHOM MPOLIECCe OCTAETCH B XXMAKOM MPOMNUNEHe B BUAE CyCNEH3UN.
B aTux npoueccax ncrnonb3ytoTes Oonblumne KonnmyecTea pacTsoputenein nnm pasbasutenen,
coaepxaHune nonumepa B KOTopbIx cocTaBnsaeT 8 % — 25 %.

OTUNEHNPONWNEHOBLIE KayyykM MOXHO Mofly4aTb M raszodasHol nonvMepusaumei.
lazoobpasHble aTUneH U nponuneH (B cnyyae Heobxoammoctn OHB) nopatoTcs B peakTop
ANsi NPOBEAEHNS peakumMn B NCEBAOOXKIMKEHHOM crnoe. B peaynbTare nonyyaercs TBepabin
rpaHynMpoBaHHbIN NPoAYKT B rasosoin dase. B kayectBe nceBpooxmkaroLlen nobaBku Uc-
Monb3yeTCsi BICOKOCTPYKTYPHBIN NEYHOWN TEXYrIEPOA,.

OTUNEHNPONUIEHOBbIE  KaydykW, nonydyaemble rasodasHon nonvmepusauuen,
He MOABEpPrarTCs CyLUKE, MOCKOMBbKY NMPW MPOM3BOACTBE HE UCMOSMb3YIOTCA pacTBOPUTENN,
pasbaBuTtenn 1 Boga. ITOT MPOLIECC MO3BOMSET MONy4yaTb KayyykM OT OYE€Hb HU3KOW A0
CBEPXBLICOKOA MOMEKYNSPHON Macchl B LLUMPOKOM MHTEpBane cocrasoB. [pucyTcreune nces-
LooxwkaroLwen AobaBKM UCKMIOYAET XNafoTeKy4yeCTb M JIUMKOCTb Kaydvyka Aaxe C O4YeHb
HW3KOWM BA3KOCTbLIO MO MyHMW.

Mpu HarpeBaHUM STUNEHNPONUNEHOBbLIX kaydykoB Bbilwe 230 °C BO3MOXHO Bblaene-
HVe B BO3[yX NMPOAYKTOB AECTPYKUMM, COAEpXalmX npeaenbHbie U HenpeaenbHble yrneso-
Zlopoabl, okeva v anokeng yriepoga. Mpu BHECEHWN B OTKPLITOE Nams STUNEHMNPOnNUNeHo-
Bble Kay4yku 3aropatotcs 6e3 B3pbiBa 1 FOPAT KONTALWMM NSIAMEHEM C BbIAEMNEHNEM yKasaH-
HbIX NPOAYKTOB. VIHTEHCUBHOE TEPMUYECKOE pasnoxeHue kaydykos mapok CKIM n CKOMT B
WHEpPTHOW cpeae HauuHaeTcs npu 350 °C. MakcumanbHas ckopocTb Nponusa HabnrogaeTca
npu 410 °C — 420 °C. PasnoxeHue 3asepluaetcs npu 470 °C — 480 °C. MpoaykT nuponu-
3a — romoriorM ataHa u aTuneHa.

Ha Bo3ayxe Temneparypa pasnoxeHus cHuxaeTcs npubnuautensHo Ha 60 °C.

TexHOMorMsa Norny4YeHUs 3TUINEHMNPOMNUMEHOBLIX Kay4dyKOB B CPeAe YrneBOAOPOAHbIX
pacTBOpUTENEN MMEET MHOrO OOLLIEro C NpoLeccaMm MoNy4YeHUs kay4ykoB pacTBOPHON Mo-
nMMepusaLmn.

B npouecce nonmMmepusaLmm NpUMEHSIOT 3TUINIEH C COAEPXXaHWEM OCHOBHOMO Belle-
ctBa 99,9 %, a nponuneH — He meHee 99,8 %. BpegHoe BO3AEeNCTBME HA NPOLECC NOnUMe-
pusauumn okasbiBaloT MPUMECU aleTureHa, KUCMopoaa, Bnarn U CEPHUCTLIX COSAUHEHWN.
MostoMy wux npenenbHOe cofepxaHve B MOHOMEepax J[OSKHO COCTaenaTb He Gonee
0,0001 % — 0,0002 %.

Cononumepusauuio aTuneHa M npornuneHa BeayT C MPUMEHEHWEM KaTanuTUYeCKnX
CUCTEM Ha OCHOBE COEAVHEHWI BaHaauUsl U anioMUHWS, BaHaaNA U TUTaHA B COMETaHWN € an-
Kunamuy Uinv ankunxnopvaamMu antoMuHmS.
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MockonbKy 3TWUAEH W NPONWEH WMEKT Pas3/IMUHyl0 aKTUBHOCTb, COOTHOLLUEHWE MOHO-
MepoB B COMO/IMMEPE OT/INYAETCS OT COOTHOLIEHUSI B 30HE peakuun. [/18 NofyyeHnust kayuy-
KOB 3a[laHHOr0 CoCTaBa Heo6X0oAMMO 06ecneunTb MOCTOSIHCTBO KOHLEHTPauun WCXOAHbIX
MOHOMEPOB BO BPEMEHU 1 MO BCEMY 0GbLEMY pPeaKLMOHHON 30HbI. Mo3ToMy Mpu cononume-
pusauun NpUMEHATCA peakTopbl MAeaslbHOTo NepeMelunBaHus. TensoTa peakuum OTBO-
[AUTCS NpY MCMapeHUM MOHOMEPOB Yepes Tensonepeaarnlime NoBepxXHOCTH peakTopa.

Mpoueccbl NOMyYEHUs] 3TU/IEHMPONUIEHOBLIX KayuyyKOB B MPOMBbILIEHHOCTU MOTyT
6biTb pas3feneHbl Ha [ABa TuMa B 3aBUCMMOCTU OT COCTOSHWS MOJSly4aeMoro nonvmMepa Ha
cTaguu nonvmepusauum — B BUAE pacTBopa Wav B BUAE CYCMEH3NN.

Cxema npouecca nosyyeHnst 3TUIeHNPONUIEHOBLIX KaydykoB B cpefe u3bbiTka npo-
nUieHa ¢ OTBOJOM TEN/I0Thl Peakuyn 3a CUeT UcnapeHusl MOHOMEPOB NpUBEEHA Ha PUCYH-
ke 2.3.1.

1 — peakTop; 2 — KOHAeHcaTop; 3 — cMecuTenb; 4 — OTCTONHUK; 5 —
gerasatop; 6 — BMOGpPOCUTO; 7 — YepBAYHAs OTXKMMHas MallvHa; 8 —
pekTumKaLoHHas KOMOHHA; 9 — KOMOHHA a3e0TPonHoi ocywku; 10 —
aCcopOLUMOHHbIA ocylInTEeNb

PucyHok 2.3.1 — Cxema noslyd4eHus aTUIEHMNPONUIEHOBOIO Kayyyka B
WHEePTHOM pacTeoputene

B peaktop 1 noctynatoT MOHOMepbl (3TWNEH, MPOMU/EH W TPeTUii MOHOMEp), KOMMO-
HEHTbl KaTa/IMTUYECKOro KOMMJIEeKCca, a Takke LUPKYyIMpylowas rasoxungkoctHas CMech.
Temneparypa nonumepusauuv nopaepxusaetrca B npegenax 0 °C— 20°C, pasneHve —
0,3-0,6 MMa. Nasoeas hasa cOCTOUT U3 CMECU ITU/IEHA, NMPONUIEHA U perynsatopa Moneky-
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napHou maccbl. Ix cooTHoWeHne onpeaensieTcs AMHaMUYECKUM PaBHOBECMEM MEXAY ra3oM
M XMAKOCTBIO B peakTope. Ma3oBas hasa HenpepbIBHO BbIBOAMTCS U3 peakTopa v nocTynaeT
Ha OXNaXAeHWe 1 KOHAEHCaLMIO B KOHAeHcaTop 2.

CycneHaus nonnMmepa U3 peaktopa nocTynaeT B CMECUTESb 3, B KOTOPOM MPOUCXOAUT
CMELLEHNE C BOAOW M paspyLLeHMe kaTanuTuyeckoro komnnekca. locne cmecutens cycneH-
3151 NONUMEpAa NOCTyNaeT B OTCTOMHWK 4 ANs pasfeneHnst BOAHOIO W YrNeBoLOPOAHOro Crio-
eB. Yactb NpoAYKTOB paspyLUeHVs KaTanmMTUYeckoro KOMMIeKca BMECTE C BOAHbIM CIOEM
NMocTynaeT Ha OTMbIBKY, @ 4acTb MOCNE CMELLEHNS CO CBEXEeN BOAOW BO3BpaLLaeTca B CMe-
cutens 3.

[Mocne OTMBIBKA NOMYYEHHLIN NMONUMEP NOCTYNaeT B Aeras3atop 5, B KOTOPOM 4acCTb
nocne CMELLEHNs CO CBEXEWN BOAOW BO3BPALLIAETCH B CMECUTENb, MPOMCXOAUT OTFOHKa C na-
pPOM HerpopearMpoBaBLLVMX MOHOMEpPOB. B gerasatope B nynbny nonMMmepa BBOASAT aHTUar-
niomeparop C Lenbio NpeaoTBpalleHns cnvnaHus kpowkwn. U3 perasatopa 5 nynbna nocry-
naet Ha Bubpocuto 6 AnA oTAeneHust Boabl OT KPOLLkW nonvMepa. Bopa Bo3BpaluaeTtcs B
OTCTOVMHUK 4, a NonMMep MOCTYNaeT B YEPBAYHYIO OTKUMHYIO MalUWHy 7, TAe cHavana npo-
NCXOANT MpefBapuTenbHbIN OTKMM MonvMepa OT Briark, a Ha BTOPOW CTagum — OKOHYa-
TenbHas CyllKa Kay4yka.

HenpopearnposaBwme MOHOMEPbI NOCHe PEeKTUPUKALMOHHON KOMOHHBI 8, KOMNOHHBI
a3eoTponHoOn ocywku 9 1 ocywmntensa 10 Bo3epallaoTcs B Npouece.

Cxema nony4yeHns aTUNEHNPOMNMNEHOBOrO Kayyyka B YrneBo4OpPOAHOM pacTeopuTene
C OTBOLOM OCHOBHOWM 4acTu TENNOTbl peakLmm Yepe3 TensionepeaaroLLyto NOBEPXHOCTb NpU-
BOAWNTCS Ha pucyHke 2.3.2.

Monumepusauusa npoeoautcst B 6aTtapee nonumMepusatopos 1—4, coeanHeHHbIX no-
crnefoBaTensHO ¢ cucteMown Tpybonposogos. Mo Tpybonposoaam B cmecutenn 5-8 nogaior
MOHOMEPLI N KaTanuTUYECKMI komnnekc. lonMmepusaumio NPOBOAST MpU Temneparype
20 °C — 50 °C v pasneHum 1-2 MMNa.

B ka4ecTBe pacTBopuTEnsa NPUMEHSIOT rekcaH, rentad, 6eHsnH. Tennorta peakummn no-
nMMepusaumMmn oTBOAUTCH Yeped pyballky xmagareHTom. MonekynspHyto Maccy nonumepa
perynvpytoT nsmeHeHMeM napamMeTpoB MnpoLecca (TemnepaTypsbl, KOHUeHTpaumu). Monume-
pV3aLmio MPOBOAAT A0 MACCOBOro COAEPKaHNA nonumepa B cycneHamn 8 % — 12 %.
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1-4 — peakTopsbl; 5-9, 17 — cmecutenu; 10, 16 — gpoccensartopsl; 11, 12 —
nerasatopsbl; 13 — BMbpocuTo; 14 — yepBAYHasA OTKMMHaA MawunHa; 15 —
OTMbIBHasA KONMOHHA; 18 — koHAeHcaTop; 19 — pekTudrkaunoHHas KOMoHHa

PucyHok 2.3.2 — Cxema nosiyyeHnss 3TUJIEHNPONUIIEHOBOIO Kay4yyka B
yrnesofoOpoAHOM pacTBopuTesie B 6atapee nocsefoBaTeflbHbIX PeakTopoB

2.3.3 Kayuyk CK3MT (TpoiiHoit cononumep)

OCHOBHbIM BUAOM BbIMYCKAEMbIX 3TU/IEHNPOMNUIEHOBbIX KayUYyKOB SBMAAIOTCA TPOMHbIE
cononmmepbl — 3TUEH-NPONUNEH-gMEHOBbIE Kayuykn (CKIMT) c HebGonbloih MONSPHONA
ponen (0,9 % — 2,0 %) aneHoB: CKIMT-30, CK3MT-40, CKMNT-50, CK3MT-60 n gp. (undpa
yKa3biBaeT BA3KOCTb Mo MyHu). Kayuyk aTUneH-NponunieH-ANeHOBbIW, KOTOPbIA XapakTepusy-
eTCA 4aCTUYHOW HeHaCbILEeHHOCTbI0 CBA3ell, AonyckaeT By/nKaHM3auunio ¢ cepoil. OH MeHee
YCTONYMB K CTApeHuto, YeM 3TUEHNPONUIEHOBLIA Kayudyk.

2.3.3.1 OnucaHue TEXHONOTMYECKUX NMPOLLECCOB, UCNOMIb3YEMbIX B Hactosauwee
Bpems

[BOiiHbIE U TPOViHbIE 3TUNEHNPONUIEHOBbLIE KayuyKu MOMyyatoT pacTBOPHOI cononu-
Mepu3aumeil aTueHa, MponuieHa W HEeCOMPSHKEHHOTO AWEHA C WCMOSb30BAHUMEM AaHUOHHO-
KOOPAMHALMOHHBIX KaTasnM3aTopoB W3 rasioreHuja nepexofHoro MeTtanna v MeTansioopra-
HWYECKOTO BOCCTAHOBMUTENSA, 06bIYHO ankuia Wam rasioreHankuna antoMUHNS.

Mpy nonMmepu3aunMn B pacTBOPe U CYCMEH3UM UCMOMb3YITCA pPeakTopbl C Meluasnka-
MU, B KOTOpble 3TU/IEH, NPONWIEH U TPETWUi MOHOMEp 3arpyxawTcs Mbo B pacTteBope, SM60
BBOASATCS B PeakTop, 3ano/IHeHHbI Xugkum nponuneHom. Mocne Havana peakuuu npu npo-
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BeleHUM npolecca B pacteope 00pasyoLMNCs STUMEHMNPONUIIEHOBLIA COMoNMMep pacTBo-
psieTCA B pacTBOpUTENeE, a NpW CYCneH3MOHHOM MPOLIECCe OCTaeTCsi B XMAKOM MPOMnuieHe B
BUAE CycreHsun. B atux npoueccax mcnonb3yloTcst 6onbluMe KOnMYecTea pacTBopuTenei
unu pasbaBuTenen, coaepxaHne NonMvepa B KOTOpbIX cocTasnsaeT 8 % — 25 %.

B npoMbILLNEHHOCTM B Ka4ecTBe MWCXOAHLIX HECOMPSHKEHHbIX AWEHOB MPU CUHTE3E
TPOWHBIX STUMEHnponuneHoBbIX kaydvyko J3MOK npumeHstoTes 5-3TMnuaeH-2-HopOOopHEH
(9HB), anumknonerHTaaveH (OUNO) n 1,4-rekcaamnen (F4).

CopepxaHne npornuneHa B MakpOMOIEKynax STUMEHMNPONUIIEHOBLIX Kay4yyKoB CO-
craBnseT 20 % — 60 % (mon.). CononumMepb! ¢ 50MbLUMM Y MEHBLLMM COAEPKAHMEM MPOMK-
neHa saensoTcsa Tepmonnactamu. CogepkaHne ANEHOBLIX 3BeHbeB konebnetcs ot 1 % Ao
10 % (mon.).

B kauecTBe TpeTbero MoHoOMepa Yalle Bcero ucnomnbaytot OHB, nockonbky oH no3so-
NAET co4eTaTh XOPOLUYIO BYIIKAHU3YEMOCTb M CBOMCTBA KOHEYHbLIX MPOAYKTOB C NpUuemMnemMomn
LieHOM.

TpOrHOM cononumep ABNSIETCA OCHOBHOW MNPOMBILLMEHHOW NPOAYKUMEN N NPUMEHSIET-
CA BO BCEX PaCCMOTPeHHbIX Bbiwe obnactsx. OH crocobeH ByNMKaHW30BaTbLCH CEpoM, YTO
B&XKHO C TEXHOMOrMYECKOM N 3KOHOMUHYECKOW TOUEK 3PEHUS, @ TaKKe NepoKeugamm, npuyem ¢
Bonbluen sPPEKTUBHOCTLIO, YEM ABOWHON cornonumep. BbinyckaroTcs Takke MacnoHanon-
HEeHHbIe Kaydyku, cogepxaiyue 15 macce. % Y. HadTeHoBOro 1 napaduHosoro macen. Obbiy-
HO A4S MacnoHanoNHEeHWS UCMONb3YOTCA KayyyKu C BbICOKUM COAEPXaHWEM STUNeHa U Bbl-
COKOW MOMEKyNApHON Macco. MacnoHanonHeHHbIe Kay4dykn NPUMEHSIOTCA Kak B UHAMBUAY-
anbHOM BUAE, TaK M B CMECSIX C KayvyKamu ApYrux MapoK ANs yNyYlweHUs UX TeXHONOMMHHO-
CTW 1N CHUXKEHMS CTOMMOCTU PE3UHBI.

Onepauum NoAroToBKM Chipbsi, MPOLECCOB NONMMEpPU3aLmK, BbigeNeHns kayyyka, rne-
pepaboTkM BO3BpaTHBLIX MPOAYKTOB, CYLLKW, YNAKOBKU NPW NOy4YeHNM TOBApHOTO kaydyka BO
MHOTOM aHarormyHbl MpoLeccaM, MPOBOAUMBLIM MPU MOJNyYEHWM PacTBOPHbLIX KayyykoB, B
yactHoctn CKOH (cm. 2.1.2.2). TexHOonormyeckne Cxembl U UX ONucaHue CoBnafaroT C npu-
BeAeHHbIMK Bbilwe B 2.3.2.1, C y4eTOM TOro, YTO B PEaKLMOHHbBIA MPOLIECC BBOAUTCS TPETUA
COmMonMMep B pacYeTHOM KONNYECTBE.

Monvmepuraaumio MOHOMEPOB B CYCMEH3UM B KUAKOM MPOMWIEHE NPOBOASAT MPU TEM-
nepatype ot MuHyc 20°a0 40 °C. KOMNOHEHTbI CUCTEMBI BBOASIT B PEAKTOP PasferibHO B BU-
[le pacTBOPOB B XXMAKOM MponuneHe unm 6eH3nHe; akTUBHbIN KaTanmMTUYECKWI KOMMnekc ob-
pasyeTcs HeMoCpPeACTBEHHO B peakUMOHHOW 30He. MonyyeHHas CycrneHsust kaydyka B Mpo-
nuneHe (25 % — 36 % no macce) NOCTynaeT Ha BOAHYO gerasaumio, a 3atemM 06e3BoXmBa-
€TCS B YEPBAYHO-OTKUMHBIX Npeccax.

Huskoesaskne CKIIM(T) nonyyatoT o6bIMHO NonUMepusaumen B pacTBope, BbICOKOBS3-
KMe — B CyCrneH3unn. BbinyckaloT 3TUNEHNPONWUIEHOBbLIE Kayyyku B BUAE rPpaHyr, pe3aHbiX y3-
KMX MONOC NI NPECCOBaHHbLIX KA.

CK3MT 06bI4HO He NMNacTUUMPYHOT; ANS NONYyYEHUS! PE3VHOBLIX CMECEN HEOBX0AUMON
NNacTUYHOCTU BbIGUPAIOT Kay4ykn C COOTBETCTBYIOLEN BA3KOCTBIO. JTUNEHMPONUIEHOBbIE
KaydyKu Nnerko CMeLLIMBaloTCA C UHrPeANeHTaMM B PE3MHOCMECUTENSIX U Ha Banbuax. Uspe-
NS U3rOTaBNUBAIOT METOAOM MUTbS NOA AABMEHWEM, KanaHaPOBaHMEM, aKCTpy3nen. Kpome
Toro, CKOMNT MoxHO ucnonb3oBate B kOMOMHaUMAX ¢ ByTurkay4ykoM, XroponpeHoBbIM U
OyTaaneH-HUTPUIbHBLIM  Kaydykamu, HEeKOTOpbIMM MnacTukamu, ByrKaHM3oBaTb ankunde-
HondopManbaerngHsIMmu cmonamn. Takoe kombunuposanve CKIMT c apyrumun nonumepa-
MW MO3BOMSET HECKOJSIbKO YNYyYLIWUTb TEXHOMOTMYECKMEe CBOWCTBA CMECEW Ha €ro OCHOBE:
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YBEMWNYUTL X KOTE€3MOHHYHO MPOYHOCTb, KIEMKOCTb, CKOPOCTb LUMNPULIEBAHMIS, @ TakKe MoBbi-
CUTb a4reaunio PesvHbl K apMUPYHOLLMM MaTepuanam.

2.3.3.2 Tekymme ypoBHM 3MUCCUM B OKPYXKaIoWyIo cpeay

Mokasatenn noTpebneHus Cbipbs U 3HEPrOPecypCcoB (HOPMbI pacxoda) Npu Npows-
BoacTee CKOIT npvBeaeHs! B Tabnuue 2.3.2.

B tabnmuax 2.3.3-2.3.5 npeacraeneHa nHbopmauma no eoibpocam, copocam, OTX0-
Aam npeanpuaTn — npoussoautenen CKOMT.

TBepAble oTxoAbl

Bo3gencrane TEXHOMOMMYECKOro NpoLecca NoSyYeHns kayvyka Ha OKPYKatoLLyto cpe-
Ay BO3MOXHO Taloke M OT 0Bpasylomxcsl TBepAbIX 0TxoAoB (0TpaboTaHHOe Macno, oKcup
antoMUHKS, KONbLAa pawmra, oTxogbl kayuyka).
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Tabnuua 2.3.2 — Nokasarenu notpebneHns cbipbs 1 3Hepropecypcos * npu npounssogctee CKINMT

Mokasarenm MVHUManbHBIN pacxoa SHEPreTUYECKUX (CbipbeBbIX) MakcumanbHbIn pacxos SHEPreTUHECKnX
pecypcoB B rog (CblpbeBbIX) pecypcoB B rog

Chlpbe, KriT:

- @aHTUOKCUAAHT 0,002 0,002

-aung 0,07 0,07

- nponuneH 0,55 0,55

- 3TUneH 0,51 0,51
OnexTposHeprms, KBT-u/T 1220 1360

Map BogsiHon, Mkan/T 94 13,2

MB®, kr/T 20,7 41,3
MpombiuneHHas soga, M3/t 900 1140

* YaenbHble pacxofb! No noTpebneHUo 3HepropecypcoB NoKasaHbl TOMLKO MO 3Hepropecypcam, NOCTaBMsAeMbIM CO CTOPOHbI, COb-
CTBEHHbIE 3HEPropPecypPChl B pacyeTax yaenbHbIX NOKasaTenein He yuTeHbI.

Tabnuua 2.3.3 — TekyLme ypoBHM SMUCCUM B OKpY>KatoLLyto cpegy npu npounseoactee CKIOMT (BbiGpochki)

3B B BbIGpOCax Foaosas macca 3B, T YaenbHoe 3HayeHue, Kr/T, He 6onee

AmMmMpnak 6,50 1,62
Arngon-2 1,53 0,38
OTuneHa okncb 8,31 2,08
MponuneH 9,62 2,41
BeHanH «Hedpac» 52,89 13,22
BeHaanvpeH 0,13-10°° 0,32-10%
MeTaH 0,02 0,48-1072
Yrnepoaa okeng, 0,20 0,05
XNOpUCTLIN BOAOPOL 0,21 0,05
AsoTta gnokeug 0,32 0,08
AsoTta okeng 0,05 0,01
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OkonyaHue mabnuus! 2.3.3

3B B BbIGpoOCax

[opoBasa macca 3B, T

YpenbHoe 3HayeHue, Kr/T, He 6onee

BeHsuH (HedTAHOW, ManoCcepHUCTLIN B NepecyeTe Ha yrnepos) 1,71 0,43
Yrnepoga okcua 3,04 0,76
AuumknoneHTagueH 22,36 5,59

Tabnuua 2.3.4 — TekyLyme ypoBHN SMUCCUM B OKpYXatoLLyto cpeay npw npoussogctee CKIMT (cOpocki)

3B 8 c6pocax Foaosas Macca c6poca 3B, T YARIbHOE 3Have-
HUe, Kr/T He Gonee
AntomMuHMI 11,12 2,78
Banagun 0,061 0,015
XIK He 6onee 400
pH (ea.) 37

Tabnuua 2.3.5 — TekyLme YyPOBHM SMUCCHMN B OKPYXKaOLLIO cpeay npu

npoussoactee CKIIT (oTxoawi)

HaumeHoBaHWe 0TX0408B

Koa o OKKO Knacc onacHoctu

pynna oTxonoB

Macca o6pasoBaHua
0TX0408B B pede-
PEHTHOM rogy, T

YaenbHasa macca
obpasoBaHus oTxo-
[OB, Kr/T

OTtpaboTaHHoe macno 6,0
Okena antoMuHus 3,0
Konbua pawwura 0,15

OTx0abl kKayuyka

6,0
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2.3.4 Kayyyk ypeTaHOBbIN

YpetaHoBble kaydyku (poccuickas mapka CKY) sesnsioTca ogHUM 13 BUA0B nonuype-
TaHOB — BbICOKOMOSEKYAPHbIX COEAUHEHWI, COAEPXaLUMX B OCHOBHOW Lienn Makpomorne-
Kynbl — noetopstowpme ypetaHoeble rpyrnbl -O-CO-NH-. OT nnactukos, no ceoucTBam
Hambonee 6nM3kUM K MonvaMmMaaMm, ypeTaHoBble KaydyKu OTNNYaoTCA MONEKYNSPHOWA Mac-
CoVi 1 CcTpyKTypoli. MpounssoacTeo nonuypeTtaHoe onvcado B 10.3. Obwan peakuus cuHTesa
nonuypeTaHoB:

(n + 1)R(OH)2 + nR'(COOH)2' — H-(-OROCOR'CO-)n-OROH + nH20.

B npombiwneHHocTn BeinyckaeTcs cebiwe 150 mapok CKY, pasnuyarowmxca xmmude-
cknum coctaBom (CKY Ha ocHoBe nmpocTbix 3¢upoB useecTHbl B PO nog mapkamu CKY-TNO,
CKY-T®J1; Ha ocHoBe cnoxHbIx adupos — CKY-8, CKY-7, CKY-8I1, CKY-711, CKY-71N), cro-
cobamum cuHTe3a U nepepaboTkv B MU3AENUS, a Takke HasHavyeHneM. B TexHuueckon nutepa-
Type npuHaTa knaccudmkaumsa CKY no metoaam mx nepepaboTku B M3genus:

- MUTbEBbIE (BYNKOMIAHbI) XKUAKNE KOMMO3NLMKM, N3 KOTOPbLIX NOMyyaroT U3aenus, cos-
MeLlas (hopMOBaHME C CUHTE30M TBEPAOIO «CLUUTOrO» NOMMMEpPa — Pe3unHbI;

- BanbLlyeMble, TBEpAble NMHENHbIE UNW Pa3BETBMNEHHbIE NPOAYKTLI;

- TepmoanactonnacTel ¢ MM =15—18 TbiC. nepepabaTbiBaeMble Kak TEpMONNacTbl.

CKY npuMeHsItoT B MalWMHOCTPOEHMKN, aBTOMOBUNECTPOEHNM, aBUALMOHHON, HEedTS-
HOW, YronbHOM 1 APYrMx OTPacnsax NpOoMbIneHHocTU. Banbuyemble CKY mcnonb3ytoT B pe-
3MHOTEXHNYECKOWN MPOMBILLIIEHHOCTU AN NOMyYeHUs Ha umetowemcs obopyaoBaHun pas-
HbIX U3AENUIA; TOHKOCTEHHbIX MMOKMX LUNAHroB, LeTanen Ans aBTOMOOUNBHOW NPOMbILLNEH-
HOCTW W TOPHOM TEXHUKW, BEAYLLMX POSIMKOB LIS 3BYKO3ANUCHIBAOLLMX YCTPOUCTB.

Banblyyemble ypeTaHoBble KayyyKu MPUMEHSIFOTCS ANsi U3FOTOBMNEHUS PONUKOB U NMpU-
BOAHbIX 31IEMEHTOB NEHTOMNPOTSKHBIX MEXaHU3MOB, YMIMOTHATENbHLIX AeTarneln B aBnaLpoH-
HOW TEXHWKE N aBTOMOBWUIIECTPOEHWUM, YMMOTHUTENBHBIX MaHXET MAPOCUCTEM, YMNOTHUTE-
NeN pesnHOTEXHNYECKNX aetanen ana A3C, n3genum MeguULMHCKON TEXHMKW, OPTONEANM U
0BYBHOW MPOMBILLNEHHOCTW, Pa3NUYHOrO pofa PEe3VHO-TKAHEBbIX MarepuanoB, CTOMKUX K
BoAe W HedpTenpoaykTam u ap. MNyTem npMMeHeHUs pa3anuuHbIX HanonHWTenen, crabunmsa-
TOpOB, MoAMduLMpytoLLmnx fobaBoK, a Takke BapbupoBaHWEM peLenTypbl pe3MHOBOW CMecHu
MOXXHO MOnNyYaTh PeavHy, MakCUMarnbHO OTBEYAIOLLYI0 TEXHUYECKMM TPeboBaHNSM 3aKasun-
Ka. Kayyyku nocTaBrsitoTcs B BUAE TBepAbix BpUKeTOB Maccol A0 25 Kr, ynakoBaHHLIMK B
MONMM3TUNEHOBbIE U KpadT-MeLlkW. B ycnoeusix, ncknovatowmx nonagaHue Bnarv u npu or-
CYTCTBWM KOHTaKTa C TEMMOM, FapaHTUMHBINA CPOK XPaHEHWs YPETaHOBbIX Kay4yKOB AOCTUraeT
ZByX neT.

2.3.4.1 OnucaHme TeXHONMOrMYECKUX MPOLIECCOB, UCNONb3YyEeMbIX B HAcTOsALLEe
Bpems

MonyvaloT ypeTaHoBble Kayyykn B3aMMOLENCTBMEM ONUIOMEPOB, COAepXKalUMX rva-
pOKCWMbHbIE rPYNMbI, C AMU30LMaHaTamM1 B MPUCYTCTBAM areHTOB YAMUHEHWUS U NONepeYHoro
CLUMBAHWSA MAKPOMOSIEKY I — HU3KOMOJSIEKYNSAPHBIX MHOTOATOMHBIX CMUPTOB U ANAMUHOB.

B kayecTBe kaTanu3aTopoB HanbonbLuee NPUMEHEHWE MONMyYUnn opraHuYeckue npo-
N3BOAHLIE 0NOBA W TPETUYHBIE aMWHbI, HO MOTYT ObITb MCMONBL30BaHbLI U APYIME COEMHEHUS
KMUCIMOro UMM OCHOBHOrO xapaktepa. [Aubytungunaypat onosa obnagaeT usbuparenbHon
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CMNOCOBHOCTBLIO, YCKOPSAET peakuuio nsoumaHara co cnMptamv U He NpomMoTupyeT No60YHbIX
peakuuit.

CunHTE3 ypeTaHOBbIX Kay4yyKOB OCYLLECTBAAETCA OAHO- WM [ABYXCTaAUAHBLIM CMOCO-
60M. Hambonbluee NpuMeHeHWe Moayynn ABYXCTaguiiHblii cnocob. OH OCHOBaH Ha 06paso-
BaHMW NpenosiMmepa co cpegHelt MonekynsapHoi maccoit 3000-5000.

Mpn ncnosib3oBaHMM BO BTOPOW CTaAuMM HU3KOMOMEKYNSPHbLIX AMOMOB YA/IMHEHME Le-
MM NPOUCXOAMUT 3a cyeT obpa3oBaHus AOMNOMHUTENbHbIX YPETAaHOBbIX CBA3EN.

MpuHUMNManbHas cxema MNoMy4YyeHus YpeTaHOBbIX KayyykoB ABYXCTaAWliHbIM CMOCO-
60M npusBegeHa Ha pucyHke 2.3.3. lpouecc BKIOYaeT B ceba yeTbipe onepaunn (He cuutas
NMOArOTOBKN Cbipbs): CYLUKY onvMroadmpa; nosydeHve npenonvmepa (dopnonumepa); yanu-
HeHve uenu; oTBEPXAeHVe nonmmepa.

1,2,3 — MepHuKM; 4 — peaktop; 5 — eMKOCTb A1 Aun3oLmaHara; 6 — Hacoc;
7 — Tenexkun Ana Kayyyka, 8 — tepmoctaTt; 9 — kanopudpep; 10 —
BEHTUNATOP

PucyHok 2.3.3 — lMpuHUMNManbHas cxema noslyuyeHusi ypeTaHoBbIX KayuyKoB
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Onuroacup 13 LUMCTEPHbI NepefaBnMBatloT CyXUM a3oToM B MepHuK 1. Ecrin npume-
HSEeMbIN ONUroddunp KpUCTanNNM3yeTcsl NPy TeMNepaType Bbille KOMHATHOW, MEPHUK 1 Yepes
pybaLuky un Bce TpySonposoabl ANs onvroadupa oborpesaroT ropsiven Bogon. JuusounaHar
M3 eMKOCTU 5 3aKaumBaloT B MEPHUK 2 Hacocom 6, ByTaHAMON, UCMOMb3YyEMbIA B KayecTse
YANVHUTENS Lenn, — B MepHUK 3. MepHuku 2 n 3, a Takke NHUK ANns naoumaHaTa n 6yTtan-
avona oborpesaroT ropsiyent BO4OW.

Cywiky onuroadupa OcyLeCcTBNAIT B peakTope 4, B pyballKy KOTOpOro MOXHO noga-
BaTb Nap, ropsivyto NN XONoAHyto Bogy. B nogorpeTbii peakTop 4 U3 MepHUKa 1 3arpyxarot
onuroacmp 1 Npu HEOBXOAMMOCTI KaTanmaaTop (TPETUYHBIE aMUHbI, ONIOBOOPraHnyYeckne 1
Apyrne coeauHeHus). CyLluky npoBoasaT npy Temnepartype ~100 °C n ocTaTouyHOM AaBneHnm
He Gonee 1,33 klMa npy nepemeLlmMBaHUN XNLKOCTM OO OCTAaTOYHOrO COAEPXXaHWs Briarv B
onuromepe ~0,05 %. Nocne cyLLUKM ONUrosup OXNaxaarT U B peakTop NoarT U3 MEpHMKa
2 pumsoumaHar u cyxow asort. [penonvumep nonyyatot npu 70 °C — 75 °C, B CBSI3M C Bbige-
TNEHMEM TeNnOoTbl PeakTop HeMnpepbIBHO oxNaxzatoT. Mo OKoHYaHWMKM npouecca MnonyYeHust
npenonmMmepa B peakTop 4 3anvearoT Tpebyemoe no pacyeTy konmyectso bytaHguona v no-
JIY4EHHYIO CMeCh BakyyMupytoT npu 75 °C okono 15 MuH. BA3KOCTb nonumepa 3a 1o BpeMst
BospacTaet fo 80 lNa-c, a 3a cneayrowpme 30 MyuH — go 160 Ma-c. Mony4erHyto maccy cnu-
BaIOT M3 peakTopa 4 B cneunanbHble KOHTENHepb!, KOTOPble NMOMEeLLalT B TepMmocTar 8, rae
npoucxoauT oteepxaeHne nonumepa npu 80 °C 3a 12—15 MuH B cpeae Cyxoro asoTa, ump-
KynupytoLero B cucteMme «tepmoctat 8 — kanopudpep 9 — seHtunatop 10». MNonyyeHHbIn
TBEPAbIV NONMypeTaH (UNh U3AENUS U3 NUTLEBOTO NONNYpPETaHa) BbIrPyKatoT N3 TepMocTaTa
8 1 HanpaBnsKT Ha cknag.

CxeMbl npoueccoB nonyyeHuss nuteeBbix CKY B 0aHY unn ase ctagun npueBeaeHbl Ha
pucyHke 2.3.4. BbicyleHHble onuroadupbl 406aBNsOT K AuM3oLuuaHaTy npu CUNbHOM nepe-
MeLUMBaHWK, HO Tak, 4ToObl Temnepatypa peakuMm B OTCyTCTBME Katanusaropa
He npe.biwana 90 °C — 100 °C Bo unsbexaHne noboyHbix peakuun. Mpyu 3TOM nomnydaroT
npenonMmepbl € KOHLEBbIMU M30LUMAHATHBIMK FpynnaMu (NpenonMmepsl U3 NpoCTbIX Onu-
roaoMpoB B repMETUYHON yNakoBKe MOTyT COXPaHATLCA A0 ogHoro roga.) 3atem npenonu-
Mep CMELLMBAKT C YANMHUTENEM LieNn B CaMOOYULLIAIOLLNXCS CMECUTENbHBIX FONOBKax C Ya-
cTroTol BpaweHus 4o 30 000 MuH" B TedeHne 5-15 ¢. Mocne cMeleHns peakUMOoHHYI Mac-
CY BbINMBAKOT B HarpeTbie POpMbI, MOMELLEHHbIE Ha oBorpeBaemble cTonbl. MpoaomkuTens-
HocTb npebbiBaHns Macckl B dopmax 10-60 muH npu 100 °C — 140 °C. OAns nonyyeHus
NMpPOAYKLMN ONTUMAanbLHOrO Ka4ecTBa n3BneYveHHble N3 opMbl U3AENNS TEPMOCTaTUPYHOT Mpn
100 °C — 120 °C B TeYeHMEe HECKOMbKUX YacoB.
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PucyHok 2.3.4 — Cxema nonyvyeHus usgenunin us BysKonAaHa ABYXCTagUAHbIM
(a) n ogHOCTaguiHBIM (6) cnocobom

Mpu ogHOCTagMitHOM cnocobe CyLlkuM nojBepraeTcs CMecb o/Mromepa, karaamsaropa
W yANMHUTENA Lenu, a gunsounaHar o6asasioT K yXe BbICyLIEHHON CMeCu.

MpousBoacTBo BanblLyeMbix CKY ocyuiecTBnaeTcsa Takke O4HO- AN ABYXCTaAWNAHbIM
CnocoboM 13 TeX e MOHOMEpPOB.

Banbuyemble Kay4yyku BbINycKalT B Bufe NMCTOB U nepepabartbiBaloT B u3fenuns
npeccosaHnem. CKY BynkaHusywT guusoumaHatamu (UMEpPOM TonyuseHguusoumaHarta)
W opraHnyecknmMun nepokcugamu (Nepokcua Aukymuna wnu gp.).

TunuuHble ypeTaHOBble TepMoanacTonnacTbl noayyawT u3 OyTuneHagunuHara,
AnpeHnnmeTuneHgumsoynanaTta n 1,4-6ytuneHrnukons. MoryT 6biTb Takke UCNOob30BaHbl
NpocTble ONNTo3NPLI 1 ApYTUe INNKON.

TepmoanactonnacTbl, NpeAHas3HauYeHHble A8 KOHCTPYKUMOHHbIX Lenel, nepepaba-
TbiBAlOT B M3feNinss Ha nnacroaBToMaTax LWHEKOBOro Tuna, ANTbEM NOA AaBfieHWeM npu
180 °C— 215 °C. Monumepbl NNHENHONM CTPYKTYpPbl MOXHO nepepabartbiBaTb Takxke LINPU-
LeBaHnemM U KanaHapoBaHueM.
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2.3.5 Kayuyk CUNMKOHOBbBIN

CVNUKOHOBbIE (CUINOKCAHOBbIE, MOSIMCUIIOKCaHbI, KpeMHunopraHudeckue) kaydykm CK
npeacTasnaoT cobol kaydykonofobHble nonMmeps obLien dpopmyrbi:

R R R R
\ | | /
R'—Si— [——OTi—]"—[—OSi—]m—OSi——R’
/ \

R” R’ CH=CH, R”

roe R n R — ankuneHble nnv apunbHele rpynnel (B ocHoBHom CHs); R" — Bogopoa, pexe
CHs.

PacnpegeneHune 3BeHbeB cTatucTudeckoe. OTevecTBEHHas NPOMbILLNEHHOCTL BbIMyC-
kaeT: aumeTuncunokcaHoBbli kaydyk CKT (R =R'= CHs, m =0) n kaydyku, cogepxawme
Takke 0,05 % — 0,5 % mon. MeTuneMHUNcunokcaHosbix 3BeHbeB — CKTB (R = R' = CH3),
CKT®T (R = CHs, R' = CH2CH2CF3), cononumepHblie kayyyku CKTOB (copepxaT 3BeHbs C
R=R'=CH3 18 % — 50 % mon. 3BeHbeB ¢ R = CH3, R' = CéHs5), CKTO (R=R'=CH31 8 %
mon. unn 6onee 3eeHbeB ¢ R = R' = C2He).

M3 pasnnyHbIX KNacCoB KPEMHUAOPraHUYECKUX COEAUHEHUN Hanbornbliee NpUMeHe-
HVEe HaLUMM NONUCKIOKCaHBI, MONMMEpPHAas Lienb KOTOPbIX COCTOUT U3 YepeayIoLLMXCH aTOMOB
KMCropoga U KpEMHUS, CBSI3aHHOMO C 3aMECTUTENAMM Pa3NUYHON XMMUYECKON NPUPOALI:

CVIOKCaHOBbIE Kay4yKA XapaKTepU3yHTCS BbLICOKON TEPMOCTOMKOCTbIO, MOCKOMbKY
npoyHocTb cBAsn Si-O coctaensaeT 440—495 k[x/Monb no cpaBHeHuo ¢ 360 k[bx/monb aAng
cBsaA3n C-C B 00blyHbIX kapbouenHbix nonnuvepax. Kpome Toro, nonucunokcaHoBas Lernb Xa-
paKkTepuayeTcsi O4eHb BbICOKOW MOKOCTLIO, Tak Kak noTeHumanbHbIi 6apeep BpalleHns Bo-
kpyr cBsian Si-O BecbMa HU30K, U HEKOTOpPbIE MOJIMCUOKCAHbI COXPaHAT 31acTUYHOCTL A0
Temnepatypbl muHyc 100 °C.

Bbinyckaemble B HAcTosiLLiee BPEMSI CUIMOKCAHOBbLIE Kayuyku, KpOMe AUMETUINbHBIX pa-
AvkanoB B obpamreHum Lienu, coaepkar Takke MEeTUNBUHUIbHbIE (OparMeHTbl, NO3BONSIO-
LWMe ymeHbllaTb KONMYECTBO BYINKaHW3YIOLLIEro areHTa, a AN NpuaaHus OnpefeneHHbIX
CBOWCTB Takke W [JApyrMe — 3TWnbHble, MeTUndeHunbHble, AudeHurbHble,  y-
TpucTOopnponunbHble paauvkans. BBegeHue B MOMEKyNsipHyHO LieMb kaydvyka dparMeHToB
pasnnYHOro XMMUYECKOro CTPOEHUSI NMO3BOSSIET CYLLUECTBEHHO Yry4llaTk CBOMCTBA norny4ae-
MbIX Kay4ykoB U UX ByrkaHusatoB. OTeYeCTBEHHbIE CUJIOKCaHOBbIE Kay4yku BbiMyCKarOTCSs
cnepyrowmx ocHoBHbix Mapok: CKT, CKTB, CKTB-1, CKT3-30, CKT$B-803, CKT®T-50,
CKT®T-100.

CurokcaHoBbIE KayvyKW pasnmnyaroTca no XMMUYECKOM NPUpOoAe paauvkanos, obpam-
NAOWUX Lenb, COCTaBy OCHOBHOM LIEMU M MONEKYNAPHOM Macce (TBepAble U XUAKME).

Hapsgy € NpOMBbILLNEHHLIMU CUIOKCAHOBBIMU KaydyKamun, B OrpaHUYeHHOM obbeme
BbINYCKaIOTCA Kay4yyKonofo6HbIe MONMMMEphbI, KOTOpPbIE OTNUYAIOTCS MO CTPOEHUID U CBOW-
cteBam. B makpomonekynax aTUX kayyyKoB YacTb aTOMOB KUCIopoda 3amMeHeHa Ha apyrue
rpynnbl — NOMManKUNEH- U NONMapuneHcnnokcaHbl. Beinyckarotcs Tacke 6nok-cononumeps!
NONMOPraHOCUIOKCAHOB C METUNCUNCECKBMOKCAHAMM, a TaKKe MOSIM3NEMEHTOOPraHOCUIIOK-
CaHbl, cofiepallme BMECTO KPEMHUA B OCHOBHOW Lienu atombl 6opa, antoMuHus, kapbopa-
HoBble ¢parmeHTbl 1 Ap. OaHaKo HECMOTPS Ha YHUKanbHble CBOWCTBA 3TUX KaydyKoB
(Hanpumep, nonvkapbopaHcunokcaHel obnagaloT Hanbonbllen TEPMOCTOMKOCTBIO N3 BCEX
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W3BECTHbIX 3MacTOMEPOB), OHW HE MOMYYMNN LUIMPOKOrO pacnpoOCTPaHEHUs U3-3a CIOXHOCTU
CMHTE3a, BbICOKON CTOMMOCTH, a Takke psaa Apyrmx NpuynH.

B oTnnume OT fpyrvx TUNOB Kay4ykoB, CUMOKCAHOBbIE NMEKT BbICOKYHO CTOMMOCTb Y
BbIMYCKalOTCA B CPABHUTENBHO HEBOmNbLWOM obbemMe. C y4eToM TOro, YTO U3rOTOBMEHUE U3-
Lenui Ha nx ocHoee TpebyeT cobntogeHns onpefeneHHbIX YCNoBMIN B NPOU3BOACTBEHHbIX
NMOMELLEHNAX W NPEXAE BCErO YMCTOTbI M OTCYTCTBMSA KOHTAKTa C KOMMOHEHTaMU PE3NHOBbIX
cMecer OOLero HasHa4deHWs, OHW He MOCTaBMATCS, Kak Mpaevuno, Ans nepepabotkm B
HeHanornHeHHoM Buge. B 0CHOBHOM CMecU MOCTaBnsAOTCS B rOTOBOM BUfeE, 3arnpasreHHble
BYNKaHM3YIOLLMMW areHTamu.

B Poccum npombILLneHHoe NPOn3BOACTBO CUMOKCAHOBbLIX 311aCTOMEPOB HanaKeHo Ha
KasaHckom 3aeoge CK. Kpome TOro, ocBOEHO NpoM3BOACTBO MONMMOPraHoOCUIoKcaHoB Ha b6a-
3e THUNXTIOC dpupmon «MeHTa-91».

ByrnkaHusaTtbl HEHanoMHEHHBIX PE3VUHOBbLIX CMECEN Ha OCHOBE BbIMYCKAEMbIX B Kpyn-
HOM NPOMBbILLNEHHOM MacluTabe CMMOKCAHOBLIX Kay4yKOB HaxoAsAT OrpaHMYeHHOE NprvMeHe-
HME, YTO CBA3AHO HE TONBbKO C HU3KUMW MPOYHOCTHLIMW CBOMCTBAMM KayyyKOB W BYyNKaHW3a-
TOB, HO U C MX OTHOCUTENBHO BBLICOKON CTOMMOCTBI. OfgHako B rnocnefHee BpeMs obnactm
UX NMPUMEHEHMWSA CyLLIECTBEHHO pacLLMpAOTCa. HanonHeHHas CBETNbIMM HaNONHUTENAMKW pe-
3MHa Ha OCHOBE CUITOKCAHOBBIX KayyykoB BCE LUMPE MPUMEHSIETCA B pa3Hbix obnacrax npo-
MBILLNEHHOCTM, TPAHCNOPTa U MEAULIMHDI.

CurnokcaHoBbIe Kay4yku B YACTOM BUAE NPUMEHSOTCA Kak Moanduumpyome aobas-
KM K KUOKMM CUCTEMaM PasiMYyHOro Ha3Ha4YeHUs — aHTMaAre3oHHBIM KOMMO3ULMSAM Ha OC-
HOBE BOAHbIX AUCMEPCUA N OPraHNYecknx pacTeopuTenen u pasHoobpasHbix ruapodobusa-
TopoB. OHWM MOryT BXOAWTb B KAYECTBE KOMMOHEHTOB B COCTaBbl MOKPLITUA N NNEHOK Ha OC-
HOBE peaKkTonnacToB PasfnyHOro CTPOeHUs. Mx LUMPOKO UCMOMb3YIOT TaKKe B SNEKTPOHVKE,
npy NPOMU3BOLCTBE MUKPOCXEM U BOMOKOHHOW onTuKkA. OfHMM M3 NPUMEPOB UCMOMNb30BaHUSA
WX 3MEKTPOU3ONALIMOHHBIX CBOWNCTB MOXET CMYyXWUTb NPOM3BOACTBO TEPMOCTOMKOWN U30Nsum-
OHHoW neHTbl JISTCAP Ha ocHoBe GopocuriokcaHa.

2.3.5.1 OnucaHune TeXHONMOrM4YeCcKUxX NpoLeccoB, UCMNOJb3yEMbIX B HacTosilee
Bpems

MPOMBILLNEHHbIN CUHTE3 CUITOKCAHOBBLIX Kay4yKOB OCHOBAH Ha peakuvm Katanurude-
CKOW MONMMEPU3aLIMK LIUKITOCMITOKCAHOB, KOTOPbIE NOMy4aroT rmaponM3oM ANXITOPCUNIaHOB, C
MOCINeAYIOLLe OYMCTKOM LIMKMOB OT TPUMYHKLIMOHANBHBLIX MPUMEcen — peKkTUdrKaLmen.
9T0T cnocob nosBonseT ycTpaHUTe obpasoBaHMe NoBOYHbIX MPOAYKTOB, KOTOPbIE MOTYT Bbl-
3bIBaTh NPY NONMMMEPM3ALMM HEXENATENBLHOE pa3BeTBNeHNE unm obpbIiB Lienen.

B kayecTBe karanvM3atopoB MWCMONb3YyHOT LUENOYA U CEpHylo KUCnoTy. B nepsom
cnyyae peakumsa npotekaet npu 150 °C, Bo BTopom — nipu 20 °C. KayecTBo nony4aemoro
KaydyKa B 3Ha4MTENbHOW CTENEHN 3aBUCUT OT YUCTOTbl MCXOAHBIX LMKNOCMNOKCAHOB U Ta-
TENbHOCTM NOCNEAYIOLLEN OTMBIBKMU MPOAYKTa OT OCTATKOB Karanv3aTopa v Ae3aKTMBaTopoB.
MosTtomy Bce Gonbluee NMpUMEHeHWe HaxOAAT Tak HasblBaeMble TepMonabusnbHble Katanu-
3aTopbl Ha OCHOBE MAPOKCUAOB TETPaankunammoHua unm ocgoHna 1 UX CUNaHoONATOB,
KOTOpbIE MO OKOHYaHWX MONMMMEpPU3aLMn yAansTCs NyTeM pPasnoXeHua npu nporpesaHnm
peakUMOHHOM Macchkl B OnpeAeneHHoM TemnepartypHoMm mHtepsane. [pyroi cnocob cyuwie-
CTBEHHOrO YIy4LLEeHUA CBOWCTB Kay4yKOB, LLUMPOKO UCMOSb3YEMbIA B HAcTOsILLEe Bpems, 3a-
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KniovaeTcsi B 6IOKMpOBaHMM KOHLIEBbIX TMAPOKCUIbHBIX PYMM MAKPOMONEKyYIbl 3aMeLLeHNEM
MX Ha CTaiM CUHTE3A B OCHOBHOM TPMMETUNCUINWIIbHLIMK rpynnamm.

Mpu HeobxoaMMOCTU CUHTE3a nonumepa ¢ HeGOoMbLUMM KONUYEeCTBOM MoaudULMpPY-
IOLLUX 3BEHLEB UCMOSb3YIOT CMECh, MOMYYEHHYIO COrMAPOIU3OM AUOPraHOAMXIIOPCUIIAHOB B
pactBope. Hanpumep, B KayecTBe pacTBOPUTENA UCMOMb3YIOT AUMETUIICUIIOKCAHOBbIA Ae-
nonuMepusaT W, rMMAponu3ysi COBMECTHO AUMETUNANXIIOPCUNAH U METUIIBUHUITTPUXITOPCU-
naH, nony4yaloT «BUHUIIbHYIO LLIMXTY», HA YETBEPTb COCTOSILLYI0 M3 METUIBUHUICUIOKCAHO-
BbIX 3BEHbEB. 3aTem npu cuHTese kayvykoB CKTB, CKTB-1 ee cmelumBaioT ¢ genonmmepu-
3aTOM B COOTHOLLEHMU, HEOOXOAMMOM ANA nNonyyeHus TpebyeMoro KonmyecTea BUHUIBHbIX
3BEHbLEB, MOCIIE YEro CMeCb NONUMEPU3YIOT. TaKo! e NPUeM UCMONb3YIOT ANS NOJSTyYEHUs
Kay4yKoB C APYrMMU MOANMDULIMPYIOLLIUMYN 3BEHBSMMU.

CylwiecTByeT ABa MeToAa NOMy4YEeHUA CUMOKCAHOBLIX KayyyKOB: NONMMEpPU3aLMOHHbINA
M MONMMKOHAEHCALMOHHbIA. Haubornbluee pacnpocTpaHeHne B MPOMBILLIEHHOCTU MOMy4un
NoNUMEPU3ALIMOHHDBINA METO/], OCHOBAHHbIN HA UCMIONb30BAHUKM PeaKLUMIA NeperpynnupoBKu:

2udponus TKO* TKIT*

N T LIMKnocunokcaHbl Ik

* TKQl — TepmokaTanuTuyeckas enonumepusaums.

** TKIM — TepmokaTanuTMyeckas nonnmepusauvs.

MpvHUMNManbHas cxema NoMyYeHUs CMNTIOKCAHOBLIX KayyyKOB MONUMEpPU3aLUOHHBLIM
METOZOM NoKasaHa Ha pucyHke 2.3.5.

MonvmMepusauMoHHEIM METOAOM MOMYYaloT CUIIOKCAHOBbLIE KayvyKM OCHOBHBIX MapoK
CKT, CKTB u gp. B 3HaunTenbHO MeHbLUeN CTENEHN B NPOMbILLNIEHHOCTU UCMOSNb3YIOT NOSNK-
KOHZIEHCALMOHHbIE METOAbI (AN NONMyYeHUsl apUrEeHCUIIOKCAHOB, BIIOK-COMONMMEpPOB U ap.),
KOTOpbI€ NPOTEKAIOT MO CXeme:

audponus KOHOeHcaLus

AwopraHoawxnopeunad ————— luaponusatr — [lonumep

Kak BUAHO U3 NpuBeaeHHbIX BbilLe CXeM, rTMApoNn3 guopraHo-guxmnopcunaHoB RzSiCl2
sABnsieTcs obLei ctagueli 06oMx METOAO0B MOSYYEHUA CUITOKCAHOBbIX Kay4yKOB.

Hambonee pacnpocTpaHeHHbIi MOHOMEpP ANsi KPYNMHOTOHHAXXHOrO NPOM3BOACTBA Cu-
JIOKCAHOBBIX Kay4yykoB — aumMeTunguxnopcunaHd (CHs)2SiClz (A4C) ¢ Temnepatypoil kune-
Hus 70 °C, KOTOPBIA NONy4YalT NPSIMBIM CUHTE3OM M3 KPEMHUS, aKTMBUPOBAHHOIO Pa3HbIMM
Jobaekamu, n metunxnopuaa. Mpu atom, Hapsay ¢ AAC, nonyyatoTcs npumecy ¢ 6nuskumm
TemnepaTypamu KuneHuss TpumetunxnopcunaH (57 °C), metuntpuxnopcunad (66 °C). Mpu-
MECH yXyALIAaT KAYecTBO MOSy4aemMoro Kaydyka: METUNTPUXITIOPCUNaH Bbi3biBAeT CTPYKTY-
pupoBaHue NofiMMepa U CHUXKAET ero aNMacTUMHOCTb, 8 TPUMETUINXITOPCUNAaH CHUXKaeT More-
KyNsipHYl0 Maccy nonumepa.

OdvmeTunguxnopcunaH, Mcrnosrib3yeMmblii Ans NONyYEHUs! CUITOKCAHOBLIX Kay4yyKoB MO-
JIMKOHAEHCALMOHHBIM METOAOM, AOIMKEH copepxkaTh He MeHee 99,96 % OCHOBHOIO NpoayKTa
(no macce). ns 3TOr0 NPOAYKT MPSIMOrO CUMHTE3a MOABEPralT PeKTU(UKALMUM Ha BbICOKO-
3hheKTUBHBIX MHOrOTapernbyaTbix KONoHHax. Pektudmkauus cessaHa ¢ 60MbLUMMKU SHEpro-
3aTparamu.
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B NPOMbILLNEHHOCTN AN MOSIYYEHUS] CUIOKCAHOBBIX KayuyKOB MOSIMMEPU3aLNOHHbIM
MEeTOAOM MCMO/b3YIT LMKIOCUIOKCAHbl C YACAIOM aTOMOB KpemHus oT 3 go 7. Oco6eHHo
LUIMPOKO MCNOMb3YT OKTAMETU/ILUKNOTETPACUIOKCAH WU €ro CMeCb C AeKameTUSLUKMO-
NeHTacuIoKCaHOM. LIMKMNOCMIOKCaHbl B NPUCYTCTBUM KaTasM3aToOPOB NpK MNOBbILWEHHON Tem-
nepatype pacLiensisoTca ¢ 06pa3oBaHNEM JIMHENHbIX NMPOAYKTOB.

MonuMepm3aunio LMKIOCUIOKCAHOB OCYLLECTB/ISOT B NPUCYTCTBUKU KaTa/IUTUUYECKUX
KOMIMYECTB OCHOBHbIX U/ KACNOTHbIX PeareHToB B YC/IOBUSIX, MPU KOTOPbIX OHW pacliennsioT
TONbKO CBA3M Si-O 1 He 3aTparnBaloT cBs3u Si-C uan kakue-nn6o Apyrme CBA3W B opraHuye-
CKMX pafvkanax.

PucyHok 2.3.5 — lMpuHUunmanbHaa cxema CUHTEe3a CUI0KCAHOBbIX Kay4dyKoB
MeToZ oM nonumepusalmu

CunokcaHoBble Kay4yku, NOSy4YeHHble HEepaBHOBECHOI noaAuMepu3aunein LMKNoTpu-
CWIOKCAHOB B OTCYTCTBME KaTa/iM3aTopoB, YCTONUYMBBLI B peasibHbIX YCNOBUSAX 3KChyaTauymm
npu temnepatypax go 250 °C — 350 °C.

[na nonvmepusaunn LMKNOCUIOKCAHOB MPefsioKeHo MHOro pas/fivyHbIX Katanu3aro-
POB M KaTaIMTUYECKMUX CUCTEM, BK/IHOYAIOLLMX NaBHbIM 06pa3oM CUJibHbIE KUCNOTbl U CUSb-
Hble OCHOBaHMA.

B npombIWNeHHOCTM A8 noanmepusaumn AUMMeTUILUKIOCUNOKCAHOB NPU MOyYeHUN
CKT npumeHs0T cynbar afloMUHUA B BUAE KaTa/IMTUYECKON NacTbl — CMECU MpoKaneHHo-
ro v pasmosniotoro Al2(S04)3 ¢ genonumepusatom n H2S04.

TpyfoeMKas 1 3HeproemMkas onepauus OTMbIBKA OT CEPHOKMCNOTHbLIX KaTaan3aTtopos
Heob6xogauma noToMy, YTO OHM yxe npu 150 °C BbI3bIBAKT AECTPYKUMIO U CTPYKTypUpoBaHue
nosmmepa.

Monumepunsauns B NPUCYTCTBMU OCHOBaHWIn No3BonseT 3a 2-4 4 (a vHorga W GbICT-
pee), Npu o4YeHb MasioM MacCoBOM cofepXaHun katanmsatopa (10~2% — 10-4 %), nonyyartb
nosmmepbl ¢ MOMeKynspHoi maccoin Ao 106 n 6onee 6e3 Ao3peBaHns, Mony4yaTb XUAkue ka-
YyUYyKu, Nerko peryimpoBatb MOJIEKYNAPHYIO Maccy MOJIMMEPOB W 3aMEHUTb TPYL0EeMKYHo
CTaAuio OTMbIBKA HelTpanusaumeii katanusaTopa.

Cpean 60MblIOr0 4YMcnia KaTanns3aTtopoB OCHOBHOIO XapakTtepa Havwbonee akTUBHbI
rMAPOKCUAbI LLENOYHbIX METas/IOB U UX CUOKCAHOMATLI, YeTBEPTUYHbIE aMMOHUEBbIE WK
thochoHMEBbIE OCHOBAHUSA U UX CUIOKCAHONATHI. [N HepaBHOBECHOI MONMMepu3auumn LyK-
NOTPUCUNOKCAHOB MOXHO, KpOMe TOro, NPUMEHSATb CMECU aMWUHOB C BOAOW W MHOTMe apyrue
Kata/imTuyeckne cUCTeMsl.
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B NMPOMBILLINEHHOCTM METOA0M MOMMMEPU3ALMMA B NPUCYTCTBUM OCHOBHBIX Katanusa-
TOPOB MOSYYaT BLICOKOMONEKYNAPHbIE AUMETUIMETUNBUHUNCUNOKCaHOBbIE Kaydykn CKTB
n CKTB-1.

HuskomonekynspHele nonuvepsl CKTH (kuakue kaydyku) nonyyaroT nonumepusaum-
el agumeTunumknocunokcaHos B npmcytctBun KOH 1 Bofbl, C NOMOLLbIO KOTOPOA perynupy-
0T BA3KOCTb nonumepa B wHtepsane 1,5-16Ma-c npn 20 °C (monekynsipHas macca 20—
70 Tbic.). Peakypto npoeoaat npu 180 °C n nabeirouHom pgasneHum 0,35 MlMa go ycraHoe-
nenHus pasHoeecus (20-30 MWH). 3aTem 13 nNonmMMepa yaansaloT LMKNOCUOKCaHbl Harpesa-
HWEM ero B Bakyyme Mnocre npeasaputenbHON Ae3akTUBaLymy kaTtanMaatopa aspoCcUriom.

Tabnuuya 2.3.6 — CBOMCTBA OTEYECTBEHHbBIX BbICOKOMOIEKYNAPHBIX CUITOKCAHOBbIX

Kay4yKoB

MoTepsi
Xapakre- Moneky- macchbl MonsapHas
Mapka TexHnyeckue | puctude- napHas (Tepmo- aons Pacrsopu-
Kay4yyka ycrnosus ckasi BA3- macca, |croukoctb),| MeViSi- MOCTb
KOCTb, AN/M | TbiIC. ea. %, 3BEHbEB, %
He Gonee
CKT 38.103694— _ 420-570 | 2,53y, - B Tonyone
89 (rpynna 1) | 150 °C)
571-670
(rpynna 2)
CKTB 38.103694— _ 420-570 | 3,0(3y, | 0,07-0,11 | B 6eHsone
89 (rpynna 1) | 150 °C) v Tonyone
571670 | 10 (2w,
(rpynna 2) | 300 °C)
CKTB-1 38.103694— _ 470-570 | 3,0(3y, | 0,18-0,28 | B 6eHsone
89 (rpynna 1) | 150 °C) v Tonyone
571-720 | 10,0 (2 v,
(rpynna 2) | 300 °C)
CKTB-ME[] | 38.1033560— _ 600-950 | 4,03y, | 0,07-0,12 | B 6eH3one
84 150 °C) n Tonyone
CKT®B-803, | 38.103371— _ 430680 | 40(34, | 0,3+0,05 | B 6eHzone
Mapka 1 77 150 °C)
CKT®B-803, | 38.103371— _ 430680 | 40(34, | 0,3+0,05 | B 6eHsone
mapka 2 77 150 °C)
Jlectoenn | 38.0311006— | 0,1-0,6 - 1,5(4 y, - MonHas B
CM 90 160 °C) Tonyone
Jlectocnn | 38.0311006— | 0,20-0,35 - 1.5(4u, - B Tonyone
CM-HT 90 160 °C) 99,8 %
CKT3 38.103371— _ 470-670 | 4,0 (3 v, - B 6eH3one
77 150 °C)
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OkoHYyaHuUe mabnuuypl 2.3.6

Motepsa
Xapakre- Monexky- maccsl MonsipHas
Mapka TexHuueckue | puctuue- nspHas (Tepmo- aons Pactsopu-
Kayuyka ycnosus ckas BA3- mMacca, |CroukocTb), MeViSi- MOCTb
KOCTb, AN/4 | TbIC. eg. %, 3BeHbEB, %
He 6onee
CKTO 38.403738— _ 400-800 *| 4,0 (3w, - B Tonyone
92 150 °C)
6,0 (2,
250 °C)
CKT3OM-1 |38.03.1.048—| 1,0-1,6 390- 4,0 3y, 0,3+0,1 | B Tonyone,
93 800 ** 150 °C) B 3Tunaue-
500800 | 6,0(2v, TaTte
250 °C)
CKT®T-50 _ 0,75-1,15| 500-800 | 5,0(2v, 0,3+0,1 | B atunaue-
200 °C) Tare
CKT®T-50 | 38.103182— | 0,75-1,15| 500-900 | 5,0 (2 v, 0,3+0,1 | B atunaue-
AHT, 85 200 °C) Tare
Mapka A
CKT®T-50 | 38.103182— _ 600-900 | 2,0(2u, [0,35+0,15 | B atunaue-
AHT, 85 200 °C) Tare
Mapka b
CKT®$T-100 | 38.103182— | 0,70-1,15| 700-900 | 5,0 (2 v, 0,3+0,1 | B atunauye-
HT 85 200 °C) Tare
CKT®-10001 | 38.403397— _ 700-2000| 2,0(2y4, |0,17 £0,04
81 200-C)
CKT®$T-100 | 2294-114-001 | 0,05-0,30| 45-60 2,04y, - B Tonyone,
necrocun | 51963—2006 160-C) aTunaueTa-
TE

Kayuyk TepmocTonkmii HuskomonekynsipHeii CKTH BbinyckatoT YeTbipex mapok (A, b,
B, IN), pasnuyaroLmnxcsa BA3KOCTLIO.

Mo BHewHemy Bmay kaydyk CKTH npeactaenset cobon BA3Ky0 6eCLBETHYIO MYTHYIO
XULOKOCTb, COAEpXaHue neTyumx — He bonee 2,0 % (ans mapkm T — 6 %), TepmocTabuns-
HocTb — He 6onee 2,0 %, BynkaHM3yeMocTb — He Bonee 5 4, Boga AoimkHa OTCYTCTBOBATh.

CunokcaHoBbIA TepMoCTOMKMA kaydyk CKT pforpkeH COOTBETCTBOBATh CrEAYHOLLMM

TpeboBaHnAM:

BHeLuHWi BUA

OpHopopHas macca

6e3 MexaHN4YeCcKnX BKNOYEHWUIA

MonekynsipHas macca

| rpynna 420-570 TbIC.
Il rpynna 571-670 TbIC.
MoTeps maccwl npun 150 °C 3a 3 4 (%, He Bonee) 2,5

Peakums BOOHON BbITSHKKA HewntpaneHas
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HeHanonHeHHble BynKaHW3aTbl HA OCHOBE CUIIMKOHOBLIX Kay4yKOB UMEHT OHeHb HU3-
Kyto npouYHOCTb Npu paspeiee (0,2-0,5 MIMa) n npaktnyeckn He NMPUMEHSAOTCS.

PesnHa Ha OCHOBE BbICOKOMOMEKYMAPHBIX CUIOKCAHOBBIX Kay4yKOB LUMPOKO MCMOMb-
3YHOT KakK anacTu4YHble MaTepuanbl CneuvansHOro HasHauYeHWst BO MHOTUX OTpacrnsx npo-
MbILLNEHHOCTW. B aneKTpoTexHUYeCKon, paanoanekTPoHHOM 1 kabenbHON NPOMBILLIIEHHOCTH
pesnHa 13 BbICOKOMOEKYNSAPHbIX (TBEPABIX) SrMacTOMEpOB NPUMEHSOT ANs U30MsUMM Npo-
BOAOB 1 kKabener, MOTOPORB N reHepaTopoB, amopTU3aLmK, 3amTel TOYHbIX NPUOOPoB U T. 4.
Bbicokve aManekTpuYeckne CBOMCTBa, TEPMO- U MOPO3OCTOMKOCTb, MMAPOMOGHOCTL CUMMKO-
HOBOW pe3nHbl genatoT 0cobo addPEKTUBHBIM MX NPUMEHEHWE NS U30NSUMM NPOBOAOB U
kabenen, paboTaroLmx B KECTKMX YCNOBUSAX.

CvnnkoHoBas peavHa, HanonHeHHas TEXHUYECKMM YrNepOAOM NEYHOro Tuna, ABNseT-
CA 3MEKTPONPOBOASALLMMUN TEPMOCTONKMMIN MaTepmnanaMm n MOryT UCrone3oBaTbes kak 6ec-
MPOBOJIOYHbIE 3NEeKTpoHarpeBaTeni.

LLinpokoe npumeHeHVe Halna peavHa U3 TBEPAbIX Kay4yKOB B PE3VHOTEXHUYECKOWN,
hapMaLEeBTUHECKOW, MEANLIMHCKON N MULLIEBON OTpacnsx NPOMbILLNEHHOCTY A4S U3roToBMe-
HWSI TENNO- N MOPO3OCTONKUX N3AENNNA.

PesvHa Ha ocHoBe »xwmgkux kaydyko Tuna CKTH npumeHstoT ana narotoeneHns 3a-
TNIMBOYHBIX, OBBOMAKNBAIOLLNX, TEPMETUINPYIOLLMX W ryG4aTbix MaTepuanos, CTOWKMX Mpu
Temneparypax ot muHyc 60 °C go 300 °C.

Ha ocHoBe cunokcaHoBbIX kaydykoB npoMbiwnieHHocTs CK BhinyckaeT B GonbLLOM ac-
COPTUMEHTE OfHO- U [OBYXKOMMOHEHTHbIE FepMETUKM, KOMMayHabl U camocnunaromecs
3MNEKTPOUN30NALMOHHBIE NEHTbI.

2.3.6 Kayuyk anuxnopruapuHoBbIi

OnuxnoprugpuHosble kayyykn (3XIK) saHumaroT ocoboe nonoxeHue B psgy TONMBO-
N TEPMOCTOMKUX Kay{yKOB CMeLmansHOro HasHaudeHus: OHM obnafaloT coueTaHnem Takux
CBOWCTB, Kak 6eH30-, TepMO- 1 MOPO3OCTOMKOCTb, FA30HENPOHNLIAEMOCTb, CTOMKOCTb K rMa-
POKCUNCOAEPXKALLMM TOMMMBHEIM CMECHAM, @ TaKKEe 030HOCTOMKOCTBLIO U NPEBOCXOAHBIMU AN-
HaMWYECKNMUN XapaKTepUCTMKaMW.

OXTK nonyyaroT ©3 LMKNNMYEcKMX 3UPOB, COAEPXaLMX 3IMOKCUAHBLIE PYynMbl.
B pesynbTarte packpbiTMs SMOKCMAHOrO KombLa 06pasyloTCsd MakpoMOonekynbl ¢ 3upHbeiMn
CBA3AMM B OCHOBHOW Lenn. 3BeHbst B OXIK coeauHsatoTca nocpeacTeoM 3UpHbIX CBA3EN.
B peaynbTate MOABMXHOCTb MakpOMOMEKYSl ONPEeAensieTca CyMMapHbIM AeUCTBUEM ABYX
haKTOPOB: HaNM4MeM MPOCTbIX SPVPHBLIX CBA3EN B OCHOBHOWN LIENN U HaNMYMEM NONAPHbBIX
XNOPMETUNBHBIX rpynn B GOKOBOW Lenu. YBennyeHne MEXMONEKYNAPHOro B3anMOAENCTBIS,
CBSI3aHHOE C 3TUM, OTPMLUATENBHO BRMSIET Ha TMOKOCTb LENU U 3nacTU4eckne CBONCTBA
OXTK.

AccopTumeHT Bbinyckaembix IXIK goctatouHo wnpok. BapbnpoBaHne CBOMCTB 3TMX
Kay4yKOB OCYLLECTBMAETCS MYyTEM M3MEHEHNSA OTHOCUTENBHOTO COAEPXKaAHUSA 3BEHBEB YETbI-
pex TMNoB: anuxnoprugpuHoBbix (IXI), sTneHokeugHsix (03), nponuneHokenaHbix (ONM) n
HenpegenbHbIX anokcuaHbix (H3), 4To obycnoBnmBaeT BO3MOXHOCTb MOMYyYeHUA pe3unHbI C
PasnMYHbIMN JUHAMUYECKMMK, TEMMEPATYPHBIMU 1 SPYIMMN TEXHUYECKUMM CBOMNCTBaMM, Ta-
KMMMU KaK rasonpoHULIAEMOCTb, OrHECTOMKOCTb, Macno- 1 TONIMBOCTONKOCTb.

Mo cTpoeHnto ocHoBHOM Lienn IXTK genarca Ha aBe Gonblume rpynnbl; HACILEHHbIE
kayuyku — romornonumep IXI n cononumep IXI ¢ O3 mnm ONN 1 HeHacbIWEeHHbIE Kay4y-
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kn — cononumvep IXI 1 annunrmuuuamnosoro adgpupa (AlF3), a Takke TepnonMMepsl — co-
nonumepsl AXI, 03, OMN ¢ A3 nnn ¢ JpyriMMK HeHacbkILLEHHbIMK 3nokcugamm (H3).
Ceorictea IXIK onpegenatoTcs NpUMpoAoKH CTPYKTYPHBIX 3BEHLEB, BXOAALLMX B COCTaB
makpomMornekyn. OTCyTCTBME HenpenenbHbIX CBA3EM B OCHOBHOW LieNW NPUAAeT STUM Kaydy-
Kam CTOMKOCTb K AEMCTBUIO TENNa, KUCNOPOAA, 030Ha M APYMUX areHTOB.
CocCTaB 1 MapKu Kay4ykoB Ha OCHOBE OpraHWYeckMX LIMKMNYECKMX OKCUAOB, BbiMycKa-
embix OAO «CuHTes-Kayuyky», npvBeneHsl B Tabnvue 2.3.7.

Tabnuuya 2.3.7 — HekoTopble Mapku 3NMXNOPruapyHOBbLIX Kay4yKOB, BbIMyCKaeMbIX
OAO «CuHTes-Kayuyk»

MonbHbI cocTas, %
Mapku Anuxnop- ARnuArnuy- Homep TexHuyeckux
kayuyka Okeug nponu- renpUH Okeug, aTn- LMnOBbIA yCrIOBMIi
nena (OIM) (OXD) nena (O3) acup (ATD)
CKaXr - 100 - - TY 2294-076—
00151963—2001
CK3Xr-C - 50 50 - TY 2294-074—
00151963—2001
CKOXI-CT - 49-47.5 47,5-49 2-5 TY 2294-075-
(9) 00151963—2001
CKno 95-98 - - 2-5 TY 2294-067—
16810126—99
CKOXr-CT 70-30 28-65 - 2-5 TY 2294-049—
16810126—99
CKOXI-C 43-59 5741 - - TY 2294-077-
n 00151963—2001

2.3.6.1 OnucaHune TeXHOMOrMYECKUX NpoLeccoB, UCMNOJb3yEeMbIX B HacTosiee
BpeMs

ONMXIOPruaprHOBLIE Kayvyku NOSyYaloT MONMMMEpUsauven SnuxnopruapuHa n ero
cornonuMepusaumen ¢ pasnuyHbIMN OKCUAaMK, KOTopasi NPOBOAWTCS B NMPUCYTCTBUM KaTanu-
TUMECKUX CUCTEM Ha OCHOBe antoMuHMnankunos. Hanbonee yacto ans aTux Lenen ucnonb-
3YHOT CUCTEMbBI TPUSTUM- UNN TPUN30BYTUNANMIIOMUHUS C BOAOW (MONMANKNnamnoMoKCaHsbl).

[ns perynvpoBaHusi MONEKYNAPHON Macchl NMONMMMEPOB, MOMyYEHHBIX B MPUCYTCTBUAU
NMonMarnkunantoMoKCaHOB, UCNOMb3yT xenaTuvpyowme aobaBku (aueTunaueToH, auetuna-
LileToHaTbl MeTarnnoB). ALEeTUNaueToH pe3ko U3MEHSET KMHETMKY npolecca nonMMepusaumm
a-OKCMAOB, MPU YBENMYEHUN €r0 COAEPXaHUsl B KaTanuTUYECKon CUCTEME yBenn4YnBaeTcs
MOJIEKYSIpHas Macca nonmmepa.

AnnapaTypHoe odopMneHne, yCnoB1s 1 aTanbl NpoBeAeHUS NpoLecca ABNSAIOTCA Xa-
paKkTepHbIMA AN Kay4yyKOB pacTBOPHOM MOSIMMEPU3aLMN M BO MHOTOM COOTBETCTBYKOT OMNu-
caHHbIM Bbllwe ans kayyykos CKUA n CKA (em. 2.1.1, 2.1.2).

Ceoictea IXIK onpeaensatoTca Npupoaon CTPYKTYPHbIX 3BEHBEB, BXOAALMX B COCTaB
Makpomonekyn. Cesasb cTpoeHua 3seHa IXIK ¢ ero cneundpumyeckumn cBOMCTBaMM CM. B
Tabnuue 2.3.8. OTcyTCcTBME HEenpeaernbHbIX CBA3EN B OCHOBHOW LNV NpuaaeT 3TUM Kaydy-
Kam CTOWMKOCTb K AEMACTBUIO TENna, KUCNopoaa, 030Ha 1 APYrX areHToB.
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dusnko-xummyeckme xapakrepuctnkm IXIK npusegersl B Tabnuue 2.3.9.

Tabnuya 2.3.8 — BnnaHne CTpOEHMA MOHOMEPHbIX 3BEHLEB HA OCHOBHbBIE CBOMCTBA

BMUXMOPINAPUHOBLIX Kay4yKoB

MoHomepHoe 3BeHO

OcobeHHOCTb CTpoeHUs

XapakTepHble CBOUCTBA

MakKpoMOneKyrbl BYNKaHU3aToB
AnmxnoprugpuHoBoe OdupHas cBaAsb B rnaBHoOu Le- |TmbkocTb Lenwu, anactuu-
nu; NonsipHas XNopMeTunbHas |HOCTb, ra30HENpPOHU-
rpyrnna B 60KOBOW LUenu; OTCYT- |LaeMOCTb, TEPMOCTON-
CTBUE ABOVHOW CBA3MN KOCTb, O30HOCTOMKOCTb,
TENNOCTONKOCTb, OrHe-
CTOVIKOCTb
OTnneHokcnaHoOe OdmpHas cea3b B rnaeHom Le- |Mopo30CTONKOCTb, BbICO-
nu; OTCYTCTBUE ABOWMHOW CBA3N |Kas anacTUYHOCTb, Mac-
NOCTONKOCTL
Annvnrnvumannosoe [BonHas cBAsb B 60koBOM Ue- | CNOCOBHOCTL K CEPHOM 1

nn

nNepoKCUaHOW BYI-
KaHW3aumm

Tabnuuya 2.3.9 — GUIMKO-XUMUYECKME XaPaKTEPUCTUKN SMUXIOPTMAPUHOBbLIX Kay4yKoB

Mokasarens Fomononumwep Cononumep | Tepnonumep
OXr OXr-03 [ 3Xr-03-Ard

Copepxarwve, macc. %: 38 20-26 20-26
Xropa Kucrnopoaa 17 23 24
BsizkocTb no Mynwn (100 °C) 35-75 60-80 40-80
Copnepxanwve rens, % OTcyTcTBUE
TemnepaTtypa creknoeaHus, °C -29 —45+-52 | -45+-52
[MNOTHOCTE 3HEPTUN MOMBHON KOresuu, 73,8 _
kpx/(Monb/cm3)
MnoTHoCTb, Kr/M3 1360 1260 1260
MokasaTenb npenomneHns 1,5160 1,4980

2.3.7 Kayuyk nponuneHOKCUAHbIN

MponunerokenaHbin kayuyk (CKMNO) npeacraensieT cobow cononvmMep NPONUNEHOK-
cupa (MO) 1 HenpepensbHOro anoKcMAaa, B Ka4eCcTBe KOTOPOro Hambonee 4acTo UCnonL3yeTcs
annunrnmumnamnoBsii acup (Ard).

Mpwn atom 3BeHbs Al'D pacnpegensaoTcsa No ueny paBHOMEPHO, a npucyTcTene 2 % —

3 % (mon.) HenpeaenbHOro MoHoMepa (MO OTHOLLEHUIO K OKCUAY) NponuieHokcuaa nosso-
nseT NPOBOAUTL CEPHYHO BYIIKAHU3AUMIO C NOMyYEHWEM BYIKaHW3aTOB C XOPOLUINMUN HPU3NKO-
MeXaHU4YEeCKMMM CBONCTBaMI.

Hanuuve B OCHOBHOW Lienn MPOCTbIX 3UPHLIX rPyMn nNpuaaeT monekyne 6onbLuyio
rMBKoCTb BCNeACTBUE HU3KOro noTeHumana Gapbepa BpalleHUs NO CBA3N «Yrnepos — Kuc-
nopoA», HO B TO Xe BPeMs MOMAPHOCTL 3UPHOTO KUCNOPOAa MOXET yCUnMBaTb MEeXMosie-
KynspHoe B3auMogencTteme. Takum obpa3oM, NOABWKHOCTbL LiENen U CBOUCTBa cononumepa
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OMNpejensitoTCA CNOXHLIM CyMMapHbIM 3d(EeKTOM ABYX MPOTUBOMONOXKHO AENCTBYIOLLIMX
hakTopoB.

MonspHOCTL kaydykoB obecneunsBaeT Macno- U GeH30CTOMKOCTb PE3UHBI — NyULLYHO,
4YeM y pe3uHbl Ha OCHOBE HaTypasibHOrO U U30MPEHOBOMO KayyyKoB, HO XYALUYHO, YEM Y pe3u-
Hbl Ha ocHoBe IXIK.

Breicokas noaBwkHOCTE cBA3n -C-O- N03BONSET NPOrHO3MpoBaTh XOPOLINE HU3KOTEM-
nepaTypHble XapakTepucTuku kaydyka. OTCYyTCTBUE HEHACHILWEHHbIX CBA3EN B OCHOBHOW Lie-
nv NpuaaeT eMy 60nbLUYH0 CTOUKOCTb K AEMACTBUIO TEMMa, KUCMopoAa, 030Ha NO CPaBHEHUIO C
HenpeaenbHbIMY KayvyKami, NoslyYeHHbIMW Ha OCHOBE ANEHOBbLIX MOHOMEPOB.

CpaBHutenbHbii aHanma ceoncte CKIMO n gpyrmx kaydykoB cneumansHOro HasHave-
HWA, pesyrnbTaTbl UCMbITAHUA HEKOTOPLIX PE3NHOTEXHUYECKUX U3 ENUIA HA €r0 OCHOBE, NMoKa-
3anu, yto CKIMO moxeT ObiTb MCMONb30BaH AnNsl MPOM3BOACTBA PE3MHbI, CTOWKOW K arpec-
CMBHbIM cpefiam 1 paboTaloLLEen B LUMPOKOM TEMMepaTypHOM MHTEpBarne.

2.3.7.1 OnucaHve TeXHONOrMYECKUX NMPoLIeCCOB, UCMONb3YyEeMbIX B HacTosLee
Bpemsa

MonyyaloT NpPONUNEHOKCUAHBIA KaydyK COMONMMepu3aLmen MOHOMEPOB B pacTBope
(kaTanusaTopbl — ankurbl anoMUHUA UKW LMHKa; cokatanusaTtop — soga). Ytobel rugponus
Katanusaropa npoTekarn Msarko, B CUCTEMY BBOASIT 3¢up, ANS MOBbILLEHUS aKTUBHOCTW KaTa-
nusartopa v Ang perynupoBaH1s MOMNEKYNSPHOW Macchl Kayyyka — aueTUNaueToH.

AnnapaTypHoe odopMIIEHME, YCIOBMSA 1 3Tarbl NPoOBEAEHMSA NpoLecca ABNSAOTCS Xa-
pakTepHbIMU A5 KaydyKOB PACTBOPHOW MONMMMEPU3AaLMn U BO MHOTOM COOTBETCTBYIOT OMK-
caHHbIM Bbiwe Ans kayvykoe CKU v CKI (em. 2.1.1, 2.1.2).

2.3.8 Kayuyk onuronunepurneHoBbIN

Onwvronunepunenosbi kaydyk (CKOM-K, CKOIM-H), kak n gpyrve xuakve yrnesogo-
POAHBIE Kay4yku (UNV ONUIOAUEHBI), ABNSIETCH ONMUrOMEPHBIM aHarIoroM BbICOKOMOMEKYNAp-
HbIX YrNEeBOAOPOAHbIX Kay4yKOB.

OH npepfcrasnsieT coGoi OOHOPOAHYIO BS3KYH KUAKOCTH (Cyxol ocTtatok 50 %) c
BPEMEHEM BbICbIXaHWA 24 4, NOMHOCTHIO COBMECTUMYIO C PacTUTENbHBIMU HEOKCUANPOBaH-
HbIMW Macriamm.

CuHTEeTUYECKMI Kaydyk onuronunepuneHossi (CKOM-K) no TY 2294-083-16810126—
2000 npegHasHayeH ANs NPUMEHEHMA B Ka4ecTBe 3aMEeHUTENs HaTypanbHbIX onund B Npo-
W3BOACTBE PaCTUTENbHbIX Macen Ans MachsHbIX KPacok M NakoB. TakkKe KUOKAA Kaydyk
CKOIN moxeT BbITb MCNonb30BaH kak nnactudukaTop 3nacTOMepoB B3aMeH MUHEpansHOro
macna MH-6.

2.3.8.1 OnucaHue TexXHONOrMYeCcKuX NpoLLecCcoB, UCMOSIb3YeMbIX B HacTosiuiee
Bpems

OnuronMnepuneHoBbIA Kayyyk Nony4yaroT B pacTBOpe Mo aHanorum ¢ NonyYeHneM Ka-
ydyka CK Ha pasnunuHbix kaTtanusartopax (cM. 2.1.2), rae B KayecTBe MOHOMEpPa UCMonbay-
FOT XWAKWA nunepuneH (Npw 6onee HW3KOM AABAEHUM, Tak Kak NUNepuneH npeacrasnseT
cobon JIBX).
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CUHTE3 XWNJKMX YrNEeBOAOPOAHbLIX Kay4yKOB NPOBOAAT Ha TakoM xe obopyaoBaHuu,
KaK 1 Npy NONy4YEeHUM CUHTETUYECKOro Kayyyka. [Ans Hanbonee cneynduyHbIX y3noB — Bbl-
JErneHns 1 CyLLKN — Yalle BCEro UCTosb3yloT TOHKOMMEHOYHbIE POTOPHbLIE UCMapuUTenu Bbi-
COKOW NPON3BOAUTENBHOCTH.

OcHOBHOE OTnNYME B MOMYYEHUN XNOKOrO YrieBOAOPOAHOrO Kayyyka OT CUHTeTUYe-
CKOro Kaydyka (MonyyYeHvue KOToporo NPOVNCXOANT aHanormyHo onnucaHHomy B 2.1.2.) cocTout
B TOM, YTO Ans obpbiBa pacTyllen ueny Ha ctagum obpasoBaHUsi onuromepa MHULMaTop, Ka-
Tanu3aTop UMM perynsTop nonmmepmusaum MCrosb3ytoT B KOHUEHTPaLMK, NpeBbILatoLLEen
Ha 1-2 nopsgka X KOHLEHTpaLMu Mpy NomyYyeHUn BbICOKOMOJIEKYNSPHOTO CUHTETUYECKOTO
Kaydyka.

[Mpon3BOACTBO ONUIrONMNEPUIEHOBOrO Kaydyka peanmsoeaHo B 1987 r. Ha CtepnuTa-
makckom CK. Kpome npobnembl 3ameHbl pacTUTENbHbIX Macen, Co3jaHue 3TOro Npou3Boj-
CTBa B 3Ha4UTENLHOW CTeneHn Bbino HanpaeneHo Ha pelueHne npobremb! NCMonb30BaHNS
AveHa nunepuneHa, cObIT KOTOPOro MeHblUe, Yem cObIT ByTagmeHa n nsonpeHa. Maccosasi
aona cyxoro octatka B CKOIM-K He meHee 50 %, ycnoBHas BA3KOCTb NO BUCKO3nMeTpy B3
paBHa 246 (gunameTp conna 4 MM, Bpema uctedeHuss 20-80 ¢, Temnepatypa M3MepeHusi
20 °C).

MpownseoacTeo 3TOro nonumepa 6bino OpraHM3oBaHo Takke B
OAOQ «HwxHekamckHedTexmMmy (Pecnybnvka TatapcTaH).

YKupkue yrneBoaopofHbIe Kayuyku MOXHO MOANMDULMPOBATL Kak No ABOHLIM CBA3AM
OCHOBHOM Lernu (rmapupoBaHne, ManevHu3auusi, 3noKcuavpoBaHue, ranoreHupoBaHue
WT. 4.), Tak U No PYHKLMOHaNbHBLIM rpynmnam, B YaCTHOCTM KOHLIEBLIM.

Kayuyk CKOM-K MmoandmumpytoT dyneeeHamm.

dynbBeHbl — HenpeaenbHble YrneBoAOPOAbl, CoaepXallne LWKMONeHTagueHUbHYHO
rpynnNUpoBKY (C ABYMSI PE€30HaHCHBIMW CTPYKTYpamu).

<+—»
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Kayuyk ncnonb3ayeTcs Taicke B KOMMo3vuymn ¢ 6yTaHonoM 1 ckunugapom ans obecne-
YeHWUs BNaroCTOMKOCTU U NOBbILLEHWS! JONITOBEYHOCTU [APEBECHHDI (MPONUTKA).

2.3.9 TpaHc-1,4-nonuu3onpeH

OTteyecTBEHHbI MpaHc-1,4-NONMU3ONPEH BLINYCKAOT Noj, ToproBon mapkon CI, ero
3apyGekHbIM aHanoroM saenseTcst kaHaackuin nonumvep «lMonucap-X-414», a ero NpUpoaHbI-
MW aHanoramm — rytranepya (rytra) u 6anara.

lNytranepya npeacTaensieT cobon cmony, AoObiBaemyto U3 pacteHus pertja (pertja
(Manarick.) — aepero, uctovaroliee Kameap), 3TO BbICOKOMONEKYNAPHOE COeANHEHUNE, reo-
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METPMYECKNA CTEPEoM3OMeEp HaTypanbHoro kayuyka (CsHs)n cpepgHeri MonekynsipHon mac-
con ~30-200 TbIC.

Mockonbky NpupofHbIe 3anackl AepeEBLEB pertja ceMencTBa reBeyn NoCTOsIHHO COKpa-
Wanuce, nccnegosarteny 6binm BbIHY)XAEHbI UCKATb CNOCODOLI CUHTE3a CUHTETUYECKOrO Npo-
AykTa. Bnepsble Takown npoaykT Gbin nonyyeH B 1955 r. nepBOOTKpLIBATENEM METanoopra-
Hunyeckoro kararmmsa K. Llurnepom, a yxe B Hauyane 60-x rr. XX Beka kaHaackasi KoMnaHus
Polysar Ha4ana npombilLINEeHHOE NPOU3BOACTBO CUHTETMYECKOro mpatc-1,4-nonmuaonpena
Ha BaHaAMEBbIX KaTanuaaTopax.

Kpome rytTbl (cobcTtBEHHO mpaHc-1,4-MONMM30NpPeH), TEXHUYECKas ryrranepya co-
AepXuT cmorbl, 6enkoBbie BeLeCcTBa, Bnary v ap.

B oTnnume oT npvpoaHbIX MONMMEPOB, CUHTETUYECKUE MMEIOT Bonee BbICOKYHO Mose-
KYNSPHYIO Maccy 1M CoaepKaTt onpefeneHHoe KONMMYECTBO rens, NoSTOMy OHM TpebytoT nna-
CcTUKauum nepes nepepaboTKon.

Mpv KOMHaTHOW TemnepaType TexHW4eckas ryrrarnepya — TBepAbld KOXernoaoGHbIN
MPOAYKT MOTHOCTLIO ~0,95 r/cm3, cTonkui kK aencTento kucnoT (8 Tom uncne HF, HCI), sogo-
HENPOHULIAEMBIN, UMEIOLLIMIA BbICOKUE 3NEKTPON3ONSALNOHHBIE CBOUCTBA.

OcHoBHOe HasHauyeHue mpaHc-1,4-nonunsonpenHa — n3onAUMA NoABOAHbIX kabenen,
N3rOTOBMNEHNE KNEALLMX N KMCMIOTOYMOPHBIX MaTepnanos B CUNy CnocobHOCTU K BYNKaHW3a-
LMK 1N XOPOLLIEN COBMECTUMOCTM C APYIMMIN MaTepuanamMu.

MNMpvMeHeHVe aTOro marepuana AN U3roTOBMEHUS NPOTE3HO-OPTONEANYECKUX M3ae-
M ana ummobmnuaauumn onpeaeneHHbIX CEerMEHTOB UMW LIENMKOM KOHEYHOCTEN U MO3BO-
HOYHMKa MO3BONMIIO OCYLLECTBIATL HEMOCPEACTBEHHO nevebHble oyHKUMKM Ha 3aBepLuaro-
LeM aTane KOHCepBaTMBHOIO WM OMepaTMBHOrO neudeHus. MaTtepuwansl ucnons3oeanu Ans
NpOn3BOACTBa MPOTE30B rONeHU, PUKCUPYIOLLIMX KOPCETOB, TYTOPOB BEPXHUX U HIDKHUX KO-
HEYHOCTEW, N3[ENUA ANA NEYESHWA CKONMO3a, KOMMPECCUOHHbBIX NEPENOMOB, B CTOMATONOMn
nT. 4.

2.3.9.1 OnucaHme TexXHONOTMUYECKUX NMPOLIECCOB, UCNOMb3yeMbIX B HacTosilee
Bpems

Mpouecc cuHTE3a CUHTETUYECKOW FyTTanepyn aHanorMyeH npoueccy CuHTesa
1,4-yuc-nsonpeHosoro kayuyka (CKW), onucanHomy Bbiwe B2.1.1. 3TOT npouecc Takke
ocyllecTBnseTcs Ha katanusaTtopax Liurnepa — Hatra B pactBope, HO B kayecTBe katanu-
3aTOPOB UCMOSL3YHT CUCTEMY Ha OCHOBE BaHaAns.

TexHu4eckme TpeboBaHns k mpaHc-1,4-noNMn3onpeny:

- nnacTuyHocTL No Kappepy — meHee 0,65;

- NPOYHOCTL Npy paspbise — Bonee 250 kre/cm?,

- OTHOCUTENbHOE YA NMHEHWe npu paspeiae — Gonee 400 %;

- TBepAocTb No TM2 — 6onee 90;

- cogepxanue 305l — meHee 0,8 %;

- coaepxaHue noHona — 0,2 % — 0,8 %;

- coaepxaHne mpaHc-1,4-3seHbeB — 6onee 85 %;

- cogepxanve BaHaansa — meHee 0,06 %;

- pacteBopuMOCTb B GeHaone (Tonyone) — 6onee 90 %;

- uBeT 6enbIi;

- coaepkaHue nerkoneTyumx sewects — MeHee 0,7 %;
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- BpeM4d oTBepXXaeHnA B BOge — MeHee 6 MUH.
Pasgen 3. [lpon3BoACTBO TepMO3nacTonnacTos

MpounseoacTeo Tepmoanactonnactos (T3I1) sBnseTca 0AHON U3 cambix BbICTPOpPas-
BMBaIOLLMXCA 06nacTen NONMMMEPHON NPOMBILLNIEHHOCTH, C AMHAMUYHO PacTyWuM CAPOCOM.
9TV maTepmansl COYETAOT CBOWCTBA BYIIKAHU30BaHHBLIX KayyykoB CO CBOMCTBAMU TEPMO-
nnacToB, T. . oHU npu Bonee HU3KMX TemnepaTypax BeayT cebsa noaobHo nnacTukam, nos-
BONsIA BECTU nepepaboTky Ha oGopyaoBaHUM s MAacTUKOB M He Tpebya ero BynkaHusa-
umm.

T3M — nonumepkl ¢ MEXaHNYECKMMU CBOMCTBaMM 3nacToOMepoB, OAHAKO Mo crocoby
nepepalboTkvM OHU SIBMSAOTCS TepmonnacTvkamn. B uenom crpyktypa TOl1 coctouT 13 aByX
MWKPOCKOMMYECKUX (ha3: OfHa — HM3KOMOAyrnbHas u nerkogedopmupyemas, a Bropas —
eCTKasi, BbINOMNHALLAA OYHKLUMM CBA3N MEXAY YNPYroanacTuyHbIMM 30Hamn. Takne CBon-
cTBa 00yCnoBNMBaOT BO3MOXHOCTE M3MEHEHUS] BHYTPEHHUX MEXaHUYECKUX XapaKTepUCTUK
TO3M oT ynpyrosnacTtuyHoro nonmmepa Ao nonumepHow xuakoctu. MNpu HarpeBaHum T3l
BblLLE TEMMNepaTypbl NNaBreHNs XKeCcTKkasa (asa pacnnaBnaeTcs u No3BONAET NOMMMEPY Bbl-
TekaTb B NepepadaTbiBatowee obopyaosaHme.

LUnpokoe npumeHeHne T3 obycnoBneHoO 0COBEHHOCTBLIO X CBOWCTB MO CPaBHEHMIO
C ApYrMMK nnacTukamu. TepMonnacTuyHble anacToMepbl OTNNYATCA TakMU CBOWCTBaMK,
Kak:

- MArKOCTb W YNpPYrocThb;

- BbICOKasi TEXHOJIOTMYHOCT W BO3MOXXHOCTb BTOPUYHOW NepepaboTky;

- BbICOKasi 3N1acCTMYHOCTb MPW HA3KWX Temneparypax;

- TepMUYECKas U KNUMaTM4eckas CTOMKOCTb;

- ANUTENbHBIA SKCMIyaTaumoOHHBIN NEPUOA;

- HETOKCUYHOCTb;

- CTOVKOCTb Kk cnabbiM KMCnoTam, pacTBopam LLENoYel U conen, cnvptam, Boge, art-
MOCEpPHLIM BO3L,ENCTBUAM,;

- AN3NEKTPUYECKME XAPaKTEPUCTVKN, MO3BONSIOLLME WCMOMb30BATL B MPOM3BOACTBE
N30MSILMOHHbIE MaTepuarbl.

TOM nonHocTeto nepepabatbiBatoTCA, He copgepxar xmop u cepy. Hosbie TOlN
He coaepKaT CBUHLIOBbIX CTabunmnsaTopoB W ApYrvxX Tsbkesblx MeTannos. Jpyrum nonoxwu-
TelbHbIM CBOWCTBOM, C TOYKM 3PEHWSA 3KOMOrK, SBNSAETCA MOHWKEHHAA MUrpauus nnactu-
dukaTtopa.

NameHsa peuentypel TO3l, MOXHO perynmpoBaTe WX OCHOBHbIE  (PU3MKO-
MexaHun4eckme 1 noTpebuTenbckMe CBONCTBa M3JENUN: TBEPAOCTb, 3MacTUYHOCTb, Macno-
GEH30CTOMKOCTb, MOPO30CTONKOCTb, OFTHECTOMKOCTb, LIBET.

Ho BaxHee Bcero To, YTo UMeHHO ceovcTBa Tl rapaHTUpyIoT AnnTensHoe yHKLU-
OHMPOBaHWe uU3nenuii 6e3 NoTepy aKCMyaTaLMOHHBLIX CBOWCTB B YCMOBWUAX MOCTOSIHHO Me-
HSIFOLLIMXCS aTMOCEepHbIX hakTopoB (MOPO3 U xapa, BbICOKAs N HU3KAs BII&XXHOCTL U Mp.).

Tak xe, Kak 1 Kay4yks, OHM MO3BOMSAIT BBOAUTL B CBOW COCTaB PasnnyHbIE MUHE-
pankHble HANOMHWUTENM UK cTabunusaTopbl ¢ NnacTudukaTopamu. ITo NO3BONAET perynu-
poBatb concTea TIr.

PasnuuHbie rpynnel TOIM o6pas3oBaHbl Ha OCHOBE XMMUYECKOrO Pasnuyns CoCTaens-
rowmx nonnmepos. OCHOBOW HECKOMBKMX MPYNM cTan nonMMmep, COCTOALLMIA U3 Makpomone-
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Kyn, COMETaroLMX XEeCTKMe U anactudHble 6noku. 3710 6nok-cononMMepsl, BKIO4aloLmMe
TepMonnacTuU4HbIe CTMpornbHble anactomepbl (CBC), TepmonnactuuHble ypetaHsl (TI1Y),
cononuadmpel (COPE), cononnamuabl (COPA).

Opyrve rpynnbl NpeacTaenstoT cobon COSANHEHUNA XKECTKUX M 3NacTUYHbIX MONUMe-
pOB, AOCTATOMHO COBMECTUMBIX s obecnedeHns cBsAsW. B HUX BXoaaT TepmonnactuyHbie
coepmHeHna nonvonedurHosbix anactomepor (TMO) n nonunponuneHa ¢ NOANBUHNUNXITOPU-
AoM/ByTagneH-HUTPpUNbHbIMK kaydykoBbiMu cmecamu (MBX/BHK). Ewe oaHa rpynna o6b-
€AVHSET OTAENbHbIE KECTKME N 3MacTUYHblE NONMMEPLI, BCTYMUBLLNE B XMMUYECKNe peak-
UMM NS yCUNeHUs MexaHU4Yecknx CBOWCTB, 0COBGEHHO B MecTax MomnepeyHoro ClUvMBaHWA
dasbl anactomepa. Tl ¢ dason snacTomepa NONEpPEYHOro CLUMBAHUA ABNAKOTCH TePMO-
nnacTuyHbIMK BynkaHusatamu (TIB) 1, kak Npaeunno, MMEIOT MexaHNYeckne CBOMNCTBAa Knac-
ca TepMONacTUYHOW Pe3nHbl. Pe3kuiA KONMYECTBEHHBIM POCT NPOAYKTOB B 3TMX 0BnacTax
npofokaeTcs, 0COBEHHO 3TO KacaeTcsl TePMOMMacTUYHLIX BYrkaHusatos (TT1B).

Momumo atoro, TAlN obnagatoT CnocoBHOCTHIO CO BPEMEHEM YnydllaTb CBOW NPOY-
HOCTHblE MokasaTenu, B OTNWYME OT PE3UHbI, KOTOpasi TepsieT 3nacTUYHOCTb, CTAHOBUTCS
XPYMNKOW 1 FTOMKOR.

3.1 Ctupon-6ytaameHoBLIA 6N10K-CONONMMeEp NIMHEeNHbIN

BbyTagneH-cTMporbHble TepMO3aacTonnacTbl NPeAcTaBnsaT cobon HOBLIN Knace no-
JNIMMEPOB, COYETaoLLMX CBOWCTBA anactomepoB U nnactMacc. Mpu pabounx Temnepartypax
OHM BeayT cebsl Kak ByrKaHU3aTbl kayyykoB — peauHbl, He Tpebya BynkaHusauuv, a npu no-
BbILLEHHbIX TemMMepaTypax nepepabaTbiBaloTCa kKak TepMonnacTbl (IMTbEM NOA AaBNeHUeM,
3KCTPY3nen U T. 4.).

B cBsi3n ¢ Tem, 4TO TepmonnacTel He TPEGYIOT ByJKaHW3aLmK1, U3AENNA U3 HAX NOIy-
yarTes rMrmeHnyHee, gewesne. TOlN nerko okpawmealroTcs B pasnyMyHble TOHA, YTO NO3BO-
NAET NPOU3BOAUTL M3 HUX BONBLLION acCOPTUMEHT U3AENWN.

Ctupon-6ytaguen-ctuponeHble (CBC) 6nok-cononumeps! siBnstotcs Hanbonee us-
BECTHBIMW U PaCnpPOCTPaHEeHHBIMU MaTepuanamm 3toro knacca TIl. Takke nx HasblisaloT
AVBUHUNCTMPONbHbIE Tepmoanactonnactsl (ACT).

B HacTosee BpemMs Nony4YeHbl pa3nuyHble TUMbl CTUpon-ByTagmeH-cTuponbHbix T3l
JIMHENHOTO W Pa3BETBNEHHOrO CTPOEHMS C HA3KUM, CPEAHMM U BbICOKUM COAEPKaHNEM CBS-
3aHHOro CTUPONA, @ TaKKe MaCNOHAMNOMHEHHBIX C MOBLILLEHHON TEKYYECThIO.

Mpu nonyyerun CBC (unn ACT), npeaHa3HayeHHbIX ANS pasnuyHbix obnacten npu-
MEHEHMS, Y4YMTbIBaKOT BAMSHUE PasnnyHbIX (DaKTOPOB Ha MX CBOWCTBA: COOTHOLUEHWE MOHO-
MepOB, KONM4ecTBO BMOKOB M UX pa3Mepbl, MUKPOCTPYKTYpY nonnbyTtaaueHosoro 6noka, co-
LepXKaHue CTaTUCTUYECKW pacnpeaeneHHoro CTupona B 3nactomepHom Brioke.

O6bI4HO nonubyTtaaneHosbii 6ok B CBC copepxut 40 % — 45 % yuc-1,4 n 8 % —
12 % 1,2-3BeHbeB U MMeeT Temnepartypy creknosaHust ot —90 °C go —100 °C. MNonuctu-
pornbHble 6MoKN UMEIOT aTakTUYECKOE CTPOEHWE, U UX TEMNEPATYpa CTEKIOBaHNA B 3aBUCU-
MOCTW OT MONeKyNApHoOW macckl konebnetcs ot 80 °C go 100 °C. Pasmep nonncTnponsHOro
6noka okasbiBaeT Gonblloe BAUSHWE Ha MNPOYHOCTHbIE CBOWCTBA CTUpON-OyTagneH-
cTvponbHbIX TAM. Mpy MonekynapHbIX Maccax MofMCTUPOIbHLIX GrokoB Hke 5-10-103
TN npakTnyecky NOSMHOCTBIO YTPaYMBaKOT NPOYHOCTb, TaK KaK 13-3a HM3KOW TemnepaTypbl
CTEKMOBaHWs Takne 6rnoky He Co3AatoT JOCTaTO4HO NPOYHbIX CBA3EI B CTPYKTYpE.
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Bbytaaven-ctuponeHble TAM npeacTaenaT cobor Brnok-cononMMeps! Tuna nonmcTm-
pon — nonubyTagneH — NonMcTMpoI:

—CH—CH,— (-CH,—CH-CHzCH,—)m(——CIJH—CH:—)
(I:GHS )n Cotls n

HanbonbluniA NpakTYeckUini MHTEPEC MPEeACTaBnsaloT TPexOnoyHbie CononMMepsl, B
KOTOPbIX CPeAuHHbIA Briok obnagaeT [OCTaTOuHO BbICOKOW MBKOCTBIO MOMMMEPHBIX Lienen
(nonnbyTagmeH Unn NONMM3ONPEH), a KOHUEBbIE BNOKM ABMAIOTCA XeCTKoUenHbIMKN (Nonu-
CTUPON UK NONU-a-METUNCTUPON). Takne cononuMepsl NPOSIBNSIOT CBOWCTBA TEPMO3NaCcTo-
nnacToB v Npu obbIYHbIX TEMMepaTypax ABMSOTCS retepodasHbiMn. XKecTKoLenHbIe MUK-
pobrnoku Npy KOMHaTHOW TEMMEpaType HaxOAATCA B CTEKNOOOPa3HOM COCTOSHWM M, MO-
CKOMNMbKY MONMCTMPON B MonubyTagneHe He pacTBOPSIETCS, CErperypyroTcs B 3MacTUYHOMN
matpuvue ¢ obpasosaHmem gomeHoB gnametpom 10—40 HM ¢ nocneayowmM NX MUKpodaso-
BbIM pasgerneHveM. [JoMeHbl, CBA3aHHbIE APYr C APYrOM LEnsMU MArKoro 6noka, BbINOnHSAT
PYHKLMIO NOAMMYHKUMOHATBHBIX Y3OB MOMMMEPHOW NPOCTPaAHCTBEHHOW CETKM, XOTS MEX-
MOJEKYNSpHbIE CBA3W B TAKOW CUCTEME UMEOT MCKITOUUTENBHO PUINYECKYIO Npupoay. Tem
He MeHee Npu 0ObIYHBLIX YCIoBUSIX NonmMmep BeaeT cebsa kak ceTyaTbi, T. €. N0 CBOWCTBaM
npubnwkaeTcs k pesunHe. Mpu TemnepaTtypax nepepaboTkn NONMMep XecTkux 6nokos nepe-
XOAWT B BA3KOTEKy4Yee (MM BbICOKOAMNACTUYECKOE) COCTOSHME; Bnok-cononMmep npossnsaet
CBOWCTBa JIMHEMHOrO NONMMEpPa M XOpoLIo hopMyeTcs 0BbIMHBIMU NPpUEMamMn NepepaboTkn
TepmonnactoB. Ytobbl cononumvep obnapan xopowen 3nacTUYHOCTLIO U TEPMOMaCTUYHO-
CTbH, HeoBx0aMmo, YTobbI cogepxaHme rbkoLenHbix GNOKOB B €ro Makpomorekynax obino
He meHee 50 %.

CuHTE3 Takmx «TpexBnoyHUKOB» OCHOBaH Ha aHWUOHHOW MOSIMMEpPU3aLMn C UCTONb30-
BaHWEM «XKMBbIX» MONMMEPOB. [JOCTOMHCTBOM 3TOrO npouecca SABNSETCA BO3MOXHOCTb
yrpaBreHusi CTPOEHUEM MOSTy4aeMoro NPOAYKTa, T. €. XMMUYECKUM COCTaBOM, ANMHOW 1 No-
cnefoBaTensHOCTHH OMokoB. B kayecTBe KaTanusaTopoB NonMMepusaummn oObIMHO MpUMe-
HSIIOT MUTWUAOPraHNYeckne COefMHEHNs, Yawe Bcero emop-Sytunnutui. [na nonyyeHus B
cocraBe Gnok-cononMmepoB GyTaaneHOBbLIX UM U3ONPEHOBLIX BIOKOB C NPENMYLLIECTBEH-
HbIM cofepxaHuem 1,4-yuc-3BeHbEB NPOLIECC NPOBOAAT B HEMOMNSPHOW CPeae.

BytanveH obpasytoT Oroku, COCTOSLLME U3 HEPErynsipHO YepeayroLMXca 3BEHLEB
pasnuyHoro cTpoeHns. B nonmbytaameHoBbix 6nokax 1,4-yuc-38eHbEB OObIMHO COASPXUTCS
meHble (40 % — 45 %), a 1,2-3BeHbeB — Gonble (8 % — 12 %). Brnokn nonuctupona se-
NAKTCH aTakTUYECKMMK, N pasMepbl 0bpasyeMbiXx UMW AOMEHOB 3aBUCAT OT MOMEKYNSAPHON
macchl Brioka. CBOMCTBa TEpMO3nacTonnacToB npu nepepaboTke M akcnnyatauum 3Hauu-
TeNbHO 3aBUCHAT OT MOMEKYNSIPHBLIX Macc rMbkoLEnHOro u xectkouenHoro 6rnokos. Hamnyu-
LUMMU PM3MKO-MEXaHNYECKMUN CBOCTBaMKU obnagatoT byTagneH-cTmponbHble TN npy mo-
nekynapHbIx mMaccax nonubytagueHoBoro 6noka ot 80 go 100 Thbic., @ NOMMCTUPOIBHBIX
6nokoe — okorno 30 ThIC.

T3MN BbINyckatoTca B BUAE HEOPUKETUPOBaAHHON MaccChl (KPOLLKW, rpaHyn UK cbinyye-
ro MOpoLUKa ¢ pasmMepoM yactuy meHee 2,5 MM), onyApeHHON aHTuarfioMepaTopoMm (Tanb-
KoM, 6enon caxen nnu creapaTom Kanbums).
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3.1.1 OnncaHune TeXHONOrMYeCKUX NPOLIECCOB, UCMONb3YyEMbIX B HacTosiLee
Bpems

Mpouecc nonyyeHns TAM MoxeT ocywecTBNATLCA ABYMsi cnocobamn. B obomx cny-
Yasix NPMMEHSIOT NUTUAOPTraHNYECKUIA KaTanmnsaTop, Kak npasunno emop-0yTunnutuia, no3so-
NAKLWMIA nonyyaTs cornonumMepsl ¢ y3kum MMP. Monvmepusaymio Heo6xoaMMO NPOBOAUTL B
HenonsapHoM pacteoputene. MNockoneky apomMaTuyeckme yrieBOAoPOALl yHaCTBYOT B peak-
UMSaxX nepeHoca KUHETUYECKMX LUenen, TO NPeanouTUTENbHbIM SBNSETCH MCMNONb30BaHWe
anudaTnyecknx Unn LumknoanndaTnyIecknx pacTBopuTenei.

B nepeom BapuaHTe NpoLece NOMyYEHUA Kayydyka MOXET NPOBOAUTLCA MO HeNpepbIB-
HOI cxeme, a ero 6noYHOe CTpoeHNe AOCTUraeTcs 3a cyeT OONbLUON PasHULbl B KOHCTaHTax
cononuMepusauum Gytaanena u ctvpona (B AaHHbIX ycrnoBusix reyr = 10,0 u rer = 0,035). Oa-
HaKO MpW 3TOM He yAAeTCs MonyYaTb CTPOro TpexbrnoyHbie CONONMMEpPBI U BCeraa Kakas-To
4YacTb CTUpoSfa CTaTUCTUYECKU pacnpeaenseTcs B coctaBe OyTagnMeHoBbIX (M30MPEHOBbIX)
6nokos.

B oTe4eCTBEHHOWN NPOMBILIMEHHOCTN NPOLIECC NPOBOAUTCA B ABE CTaAUM: MONUMEPU-
3auus cTupona, 3atem — ByTagneHa. Temnepatypa peakumm Ha BTOPON CTafvMmn COCTaBnseT
95 °C — 105 °C. Ha kaxaon 13 ctaguin MOHOMEpP MONHOCTBIO ucyepnbiBaeTcs. Ecnv Ha nep-
BOW cTagumn Temnepatypa coctasnseT 40 °C — 45 °C, To Ha BTOPOW U TPETbEN OHA paBHa
50 °C — 60 °C n 70 °C — 80 °C cootseTtctBeHHO. [Mpu npoussogctee T3l-35 Bca umkno-
rpaMma B naeanbHbIX YCNoBusax ¢ 0TKauykon ua peaktopa cocraenset 90-100 muH. lMpouecc
nonumepmsauumn anutca 70-75 MuH.

[eszakTuBaumo katanusatopa npoBoAsaT CTabunusaTopoM, Hanpumep armaonom-1,
BBOAWMbBIM B BuAe pacTeopa. [lerasaumio 6nouHbIX CONONMMEPOB MOXHO MPOBOAWUTL Kak ny-
TEeM TPaguLUMOHHOW BOAHONM Aerasauuu, Tak u 6e38ogHbIM cnocobomM Ha oborpeBaemblx Ban-
KOBbIX MallMHax. Kayyyk fanee romMoreHusuvpyloT B YepBSMHOM Mpecce, rpaHynvpyroT Unm
BbIMYCKatoT B BUAE MOPOLLKA M YNaKOBbIBALOT.

0603HaYEeHMS MPOMBILLNIEHHBIX MAPOK TEPMO3S1acToNacToB 3aBUCAT OT TUMNa NpuMe-
HSIEMbIX MOHOMEPOB U COAEPKaHWUS CBA3AHHOrO CTUPONa, NokassiBaeMoro Ludpammn nocne
OyKkBeHHbIX 0003HayeHun. Tak, 6yTagueH-CTUPOSbHblE CononMMepbl 0003Ha4alT  Kak
ACT-30, AMCT-35 (nuHenHble) unu OMCT-P (pasBeTBneHHble). PasBeTBneHHble (3Be340-
obpasHble, pagnanbHble) MONMMMEPbI MOMyYarT ClUMBaHWEM ABYXOMO4YHbIX CONONMMEpPOB
TPU- NN TETPadyHKLMOHANBHBIMA HU3KOMOSEKYNAPHLIMA OPraHUYECKUMU COeANHEHUAMMN.
BbinyckatoT Takke MacroHanoHeHHbIe TepMO3NacTonnacTbl.

byTanmeH-cTuponbHble TepMoanacTonnacTel obnagat Hambonee LeHHbIM KOMMNeK-
COM CBOWCTB MpW coaepXaHum cesisaaHHoro ctupona 25 macc. % — 35 macc. %. Onu coxpa-
HSIOT 3nacTUYecKne CBOMCTBA NpU HU3KUX Temnepartypax (o —60 °C), Toraa kak Makpomo-
TeKynbl APYMUX COMOMMMEPOB TaKoro e CocTaBa Npu 3TUX Temnepartypax yTpaunsarot rub-
KoCTb. [MockonbKy 3TM nonvMepbl He TpebyloT BynkaHM3auum, UX MOXHO nepepabarbiatb
TaKUMW BbICOKO3(P(PEKTUBHBIMM METOAAMM, KaK NMUTLE NOA AABMNEHVNEM, 3KCTPY3US C nocne-
JYIOLMM pa3fyBoM, MpeccoBaHue, BakyyM-pOpMoBaHWe, kanaHgpoBaHue. [lepepaboTky
ocywjectenstotT npu Temnepatype 140 °C — 190 °C; cywecTBEHHbIM [JOCTOMHCTBOM 3TOrO
Krnacca nonmmepoB SIBNSIETCH BO3MOXHOCTb X MHOFOKPaTHON nepepaboTku.

T3M nMetoT BOMbLLYI0 M3HOCOCTOMKOCTD, ABMNSAKTCA XOPOLWMMU ANSNEKTPUKaAMK, COB-
mewyatores ¢ HK 1 cuHteTndeckummn kaydykammn. O6wmm HegoctatkoM Tl aBngeTca Hu3Kas
TEMMEepaTypOCTOMKOCTb, KOTOpas MOXeT ObiTb HECKONbKO MOBbILLEHa MpU 3ameHe cTupona
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Ha ero BbICLUNE rOMOSON, B 4YaCTHOCTU Ha a-MeTuncTupon. Beicokas perynapHoctb dunsmye-
CKOW npocTpaHcTBeHHoN ceTkn TIl obecneuvBaeT um Bonbluyo NpoyHocTs — Ao 40 MlMa
npu oTHOcuTensHOM yanuHeHun ao 1000 %. Ho B To e BpemMsi OHM UMEKT Manoe conpo-
TUBMEHUE Pa3ampy, HEYCTONYUBBI K MHOTOKPaTHbIM AedopMaLmsaM.

Mpouecc npoussoacTea ByTaaneH-cTMponbHbix TIMN COCTOMT M3 CneayoLwmx OCHOB-
HbIX CTagun:

- OYMCTKM BO3BPATHOrO pacTBOPUTENS,

- ouncTkM ByTagmena;

- OYNCTKM CTUPONa;

- IpuemMa 1 NPUroTOBNEHNS PacTBOPOB KaTanuaaropa, 3MeKTpoAoHOpa, COUeTatoLLEero
areHTa, aHTUOKCMAAHTa, KOMNOHEHTOB aHTWarnomeparopa;

- Brnok-cononnmepusaummn GytagueHa co CTUPONIOM B CPEAE pacTBOpUTENS,

- Aie3aKkTusauum, ctabunuaagmm, HanonHeHNs Macnom NonMMepusara;

- yCpeaHeHusl NonMMepmsara;

- BOAHOW gerasauum nonmmepusara;

- ycpefHeHusi nynbnbl kpowkn T3,

- BbIENEHUS, CYLLKN N YNAKOBKN rOTOBOMO NPOAYKTA;

- BCMOMOraTerbHbIe YCTAHOBKM (OYNCTKa BO3AYLLUHBIX BbIOPOCOB M CTOYHBIX BOA)

XVMUKO-TEXHONOMYECKME OCHOBBI NPOLIECca NOSyYeHUS TEPMO3NacTonnacTos npea-
craeneHb! B Tabnvue 3.1.1.

Tabnuuya 3.1.1 — XMMUKO-TEXHONOTNHYECKME OCHOBBI NPOLIECCa NOMy4YeHUs
TEepMOo3MacTonnacTos

Ne Cragmv v y3nbl
XUMWKO-TEXHOMNOMMYECKUE MapameTpbl U YCNoBUsA npolecca
n/n npouecca
1 | Ouncrka Bo3BpaTHOro | Pektndurkaumsa B annapare KoNoHHOro Tuna
pacreoputens Apcopbuuma ocTaTouHOW Bnari Ha MonekynspHbIX cutax nocne
pekTudmnkaummn

Azcopbums XNOpOpPraHNYeCcKUX COeLUHEHUI U3 CyXOro pacTBo-
puTEns, NOCTyNarLWEro OT annapaTtoB MFHOBEHHOMO UCNapeHnst
2 |Ouuctka 6ytagneHa |Ocylka OT BMaru, pekrudukaums oT TAXENOKUNSALLMX npuMe-
CeW 1 MHrMbrTopa No HeMpepLIBHOM CXEME Ha PeKTUdUKaLMOH-
HbIX KOMOHHaXx

3 |Ouucrka ctmpona OcyLUka OT BNarM n ouncTka ot npuMecein n MHrmbutopa mMeTo-
[OM aacopbumm B oCyLLIMTENsIX
4 [Nonumepusauma Mpouecc nonuMepmsaLmmn NPOBOLUTCA B peakTopax C nepemMe-

LUMBAIOLLMM YCTPONCTBOM MEPUOANYECKNM CNIOCOBOM

4.1 |Mony4yeHue 1-ro 6no- | CMeLLleHne pacTBOpUTENS, MHULMaTopa 1 CTUpona ocyLLecTBs-
Ka (MonUCTUPONIn- | ISIETCSt HEMOCPEACTBEHHO B NonMmepusarope. Tennosoun ad-
TUS) heKT pacTBOpeHUsi CTMpona B CMeCcH LMKIiorekcan/Hedpac

(75 : 25 macc. %) coctaenset 25 kx/kr (6,0 kkan/kr). MNonume-
pv3auus CTMpora NpoBoAMTCS B aanabaTtnyeckoM pexnme
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OkoHyaHue mabnuubi 3.1.1

AByxbnoyHuka

Ne Cragum v yanel

XUMUKO-TEXHONOTMYECKME NapameTpbl U YCNOBUA Npouecca
n/n npouecca
4.2 [Mony4yeHue «kuBorox |MNogava GyTagneHa B NONMMMEpM3aTop NOCNe OKOHYaHUA Nonu-

Mepusaumm ctupona. Tennoeoit acpdpekT pacTeopeHus Bytagu-
€Ha B CMeLlaHHOM pacTeopuTene (ymknorekcan/Hedpac

75/25) + 110 k[px/kr ( +26 kkan/kr). Nonumepnsauymns GytagmeHa
npoBoauTcs B agnabatndeckom pexumme. [1ns CHATUA Tenna
npegycMmaTpuBaeTcs oxnaxaeHune xnagareHtom +25 °C yepes
pybaLuky annaparta

BOZ, OT OpPraHn4ecknx
npumecen

4.3 | CwmBka aByx6noyHm- | CMeLLeHne pacTBopa «KMBOro» AByxOnoYHmMka ¢ pacTBopoM
Ka CLUMBAIOLLIErO areHTa 1 NpoBeAeHNe peakLMn «CLUMBKU» MPOBO-
LUTCS HEMOCPEACTBEHHO B NonvmMepusatope. Peakuvsa nnet
6e3 Tennosoro agdekTa
4.4 | Crabunusauunga TIM | Crabunmnsaumsa NpoBOJUTCS HEMPEPLIBHO B NMOTOKE C MPUMEeHe-
HVEM MHTEHCUBHOTO MEXaHWYECKOro CMecuTens
4.5 | YcpepnHeHue YcpeaHeHue pacteopos T3l ocyLecTBNSETCS B yCPEAHUTE-
nax, cHabXeHHbIX Mellankamn. YncTka annapartoB He pexe Oa-
HOro pasa B rof,
5 |Mony4yeHune macno- |HenpepbiBHoe cmellerne pacteopa T3l ¢ macnom B 6e306b-
HarnonHeHHoro €MHOM CMecuTene nepes BOAHOW gerasaumen
OCT-(ansa 30PM)
6 |HOerasauma npu nony- | T3 BbiaensaoTCA U3 pacTBOpa METOAOM BOAHOW AerasaLuu.
yeHun TOr Mpouecc NpoBOANUTCA NO HEMPEPLIBHOW CXeMe
7 |Cywka T30 n yna- CyLuka NpoBOAUTCA B YEPBAYHBIX MalUMHaX NO HEMpPepbIBHOM
KOBKa cxeme. YnakoBka B MELLKWN B BUAE KPOLLIKM MO HENPEPbLIBHON
cxeme
8 |YnaBnuBaHue rasoB |Y3en ynaenuBaHns ra3oB CTpaBnuBaHUS B CTPYWHOM annapare,
CTpaBnuBaHusi Ha KOTOPbIN HANPaBNSAOTCA BCE NOCTOSHHLIE OTAYBKN
9 [Ouuctka Bo3gywHbIx | OuncTka Bo3gyxa U3 annapara 4OCYLWKM U OTCOCOB C MOKPOMN
BbIOPOCOB CTagMn rpynnbl OT OPraHNYECcKnX NpuMecen (UmknorekcaH, Hedpac,
BbILENEHUSI U CYLLKM | CTUPOI, MOHOM Y Ap.) NPOBOANTCS Ha YCTAHOBKE OYUCTKUN BO3-
AYLWHbIX BbiGpocos. Mpouecc npoBognTCA NO HEMPEPLIBHOM
cxeme
10 | O4mncTka CTOUHBbIX OcHoBHas macca yrneBoaopoA0B 13 CTOMHON BOAb! (LIMKIIOrek-

caH, rekcaH, CTMpon) yaanseTcs B TEXHONOMMYECKOM MpoLiecce
Ha CTaaun OTNapKu yriNeBoA0POA0B M3 BOAbl. [looumcTka CTo-
koB ao TpebosaHui MOK ocyllectensetca Ha OC

11

BcnomorarensHble
onepauum

MpuroTosneHne paboumx PacTBOPOB aHTUOKCHAAHTOB, aHTuar-
NOMepaTopoB U Ap. MPOBOLMUTCS MO NEPUOLUYECKON CXeME

MpumepHeIN Lukn paboTbl peakTopa npu nonyvyeHun nuHenHoro ACT coctouT 13 cne-
OyOLWNX CTauA: 3arpy3kM pacTBopuTens, CTUpOna W katanusaTtopa; nonMMepusaumn ctu-
pona; NnoAayv v nonuMepuaaumm SytagmneHa; 3arpy3ku YicToro AMMETUNAMXIopcunana nm-
60 andeHnnanxnopcunaHa; Belrpy3skm NpoayKTa nua peaxkropa.
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MpuHUMNnaneHbIe TEXHONOrMYECKME CXEMbl OCHOBHbLIX CTaAWIW npouecca NpyBELEHbI
Ha pucyHkax 3.1.1-3.1.3.
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OTZyBKa K OTAYBO'+OMY
KOHfieHcaTopy

1 — peakTop nepuoanyeckoro geiicteuns; 2,6,7,10,14,16 — Hacoc; 3,11 — ucnaputenbHasi eMKoCTb; 4,12 —
KoHAeHcaTtop; 5, 13 — cbopHuK pactBopuTens; 8, 15 — cmecutesib; 9 — cMecuTesibHass eMKOCTb (ycpeagHuTeb pacteopa
nonumepa); 4, 12 — koHgeHcaTop

PucyHok 3.1.1 — TMpuHUmMnmnanbHas TEXHOMOMMYeckasi cxema nosmmMepusauun, npeasaputensHon gerasaumm,
cTabunmnsaunn n ycpegHeHns pactsopa nonvvepa T3l



1— peraszatop | ctynenun; 18, 20, 26, 28 — Hacoc; 19 — gerasartop Il ctyneHu; 22, 25, 29 — koHpeHcatop; 21 —
OTOOMHUK; 23 — OTCTOMHUK; 24 — COOPHUK BIaXXHOr0 pacTBoputensi; 27 — 6ydepHas eMKoCcTb (ycpeaHuTesb NysibMbl)

PucyHok 3.1.2- MpuHuunuasnibHas TEXHONOrMYyeckas cxema ABYXCTyNneH4YaTon BOAHOW Aerasauumn n ycpefgHeHus nysbnbl
KpoLukn T3r



¢st

1 — Bubpocuto; 31 — akcnennep; 32 — akcnaHaep; 33 — BMOpocyLIWIKa; 34 — NNHNUS YNakoBKM U NakeTupoBaHus; 35,
36, 39 — eMKOCTU UMpKynspHoi Bogpl; 37, 40 — Hacoc; 38 — KPOLLKOY/T0BUTESTb

PucyHok 3.1.3 — lMpuHUuMnmnanbHasa TeXHOMornyeckas cxema BblAeNeHns, CyLUKN U ynakoBKU KpoLuku T3l
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3.1.2 Tekyuue ypoBHU 3MMUCCUUN B OKPYXKaIoW Y0 cpeny

Mokasatenn noTpebneHusa CbipbA U 3HEPropecypcoB (HOPMbI pacxoaa) npv npous-
soacTee T3l npueeaeHsbl B Tabnmuye 3.1.2.

B tabnuyax 3.1.3 1 3.1.4 npeacrasneHa nHdbopmauma no ebiGpocam n cbpocam npo-
N3BOACTBA TEPMO3NaCTOMNIacToB.

Mpwn npounseoactee Tl 3arpasHaWwme sewecTsa (3B) B okpyxaroLlyo cpeay nona-
Aat0T C BO3AYLUHLIMU BbIOPOCAMU N CTOYHBIMWU BOAAMM.

OcHoBHbIM UCTOYHMKOM Bbigenennsa 3B sBnsetca TexHonornveckoe obopypoBaHue
Ha CTaausix gerasauum nonumepa, BbigeneHus 1 cywku nonmmepa. OcHoBHeiMu 3B B npo-
nasogctee T3l sAensawTca: OyTagueH, rekcaH, UWKOorekcaH, CTUPOn, npov3BoAHble
H-NMUTUNBYTMNA N CLUMBAIOLLNIA areHT.

BosaywHble BbIGPOCHI

Ans MUHUMM3auum BeIBPOCOB 3arpAsHALMX BELLECTB B aTMocepy OT BCEX TEXHO-
NOTMYECKNX YCTaHOBOK NPEAYyCMAaTPMBAETCA y3en yraBnuBaHUS rasoB CTPaBlUBAHNS, Ha KO-
TOpPbIA HANPaBMSOTCH BCE MOCTOSHHLIE OTAYBKU.

lasbl cTpaBnuMBaHWA C AbIxaTenbHbIX KnanaHoB TexHomorndeckoro obopynoBaHUS
npowasogctea T3, copepxalyme a3oT M napbl OpPraHMYEecKMX pacteBopuTenen (rekcaHa,
uuknorekcaHa, ByTaHoB 1 CTMpOna), NOCTYNaKT B KONNEKTOP NpUeMa rasoB B CTPYWHbIW an-
napart, OTKyfa rasosas asa BbIBOAUTCS YEPE3 cenapartop 1 HanpaBnseTcs No OTBOASALLEMY
TpybonpoBoay B KanneoTOoMHWK, a 3aTeM Ha yTUNU3aLmio.

Mpw Bbigenernn n cywke TAMN obpasyoTca BO3aywWHbIE BbIGPOCH!, coaepxalime B
OCHOBHOM F€KCaH, LIMKMorekcaH, Tonyon, GytaauneH, B3BELLEHHbIE BELLIECTBA (NOnMMepHas
nbib).

OuncTka BO3aYLUHbIX BbIBpOCcOB OT 060pyA0BaHUA BbIAENEHUA U CyLIKU (OT BUBpOCK-
Ta, WHeka-go3atopa TIl1 ¢ BopowmTenem, akcnennepos, BUOPOCYLLUMITKMA) NPON3BOAUTCH Ha
YCTaHOBKE OYUCTKM BO3AYLUHbLIX BbIOPOCOB, Takke NpPeayCMOTpeHbl OOBOAHBLIE NMUHUK ANS
HacTporikn o6opyaoBaHUS MpU NepBoOHaYanbHbIX Nyckax. YcraHoBka pabotaer nog pasps-
XEHUEeM, co3haBaeMbIM BEHTUNSITOPOM, BO3AyX NOCNE KOTOPOro BbibpachiBaeTcs B aTtMmo-
cdepy.

CTOuHbIE BOAbI

Mpw nonyyeHun TII 0Bpa3sytoTcs CTOYHbIE BOAbI, COAEPXALLME B KAYECTBE OCHOBHbIX
3arpsisHATEner HedTENPOAYKTbI, CTUPOS, CONU HEOPraHUYEeCKUX KUCIOT, B3BELUEHHbIE Be-
LecrBa.

B npounssoactee Tl o6pasytoTca CToYHbIE BOAbl: HanaHcoBbIn cOpOC BOALI Aera3a-
Lmn 1 6anaHcoBbIN M30LITOK LMPKYNSLUMOHHON BOAbI y4acTKa BblAENEHNS, CYLLKM, YNaKkoBKW.
CrouHble Bogpbl cOpackiBatoTc B X3K, oTkyaa HanpaensoTcs Ha B1Monormyeckne OUUCTHbIE
COOpPYXEHMUSI.

C6poc CTOUHBIX BOA B MOBEPXHOCTb BOAOEMOB OTCYTCTBYET.

TBepAable oTxoAbl

Mpw nponssoactee T3l obpasyloTcs cneayroLme OCHOBHbIE TUMbl TBEPALIX OTXOA0B:

- OTXOAbI NONMMEPHBIX MaTepnanos (kpowwka TII);

- oTpaboTaHHas OKUCb aniOMUHUS C y3na OYUCTKM N OCYLLIKU CTUPONa,;

- OTPaboTaHHbIN LIEONWT;
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- TepMononMmep, 06pasyroLLniAca B peakTopax NnonMMepusanum Ha CTagusix CyLwKu U
BblgeneHnsa TOM.

OTxo4bl MepenarTcsl Ha YTUNM3aUMKo OpraHuMsaumsm — noTpebutensM oTXoaos,
VUMELLMM NNLIEH3NIO N0 0OpaLLEeHMIO C OTXoLaMMU.
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Tabnuya 3.1.2 — lNokasatenu notpebneHns Cbipbsi N 3Hepropecypcos *

MUHUMANBHBINA PACXO[ SHEPreTUYECKMX

MakcvManbHbIiA Pacxof 3HEPreTUYECKX

Mokasarenu
(cbipbeBbIX) pecypcoB B rog, (CbIpbEBBIX) PECYPCOB B oA,
Chblpbe, Kr/T:
- ByTaaneH 707,00 715,00
- CTUPON NPMBO3HOMN 305,00 313,00
OnexkTpoaHeprua, kBT u/T 750,00 830,00
Map soasHown, MNkan/T 8,00 9,00

* YaenbHble pacxofbl No n0Tpe6neHwo SHepropecypcoB NokasaHbl TONbLKO MO 3Hepropecypcam, NoctaBnNsi€MbiM CO CTOPOHbI, co6-
CTBEHHbLIe 3HepropecCypcobl B pacHeTax yaenbHbIX nokasarenen He YUYTEHbI.

Tabnuuya 3.1.3 — YpoBHM BbIOPOCOB 3arpsAsHAKLWMX BELLECTB B aTMOChepHbIv Bo3ayXx npuv nponssoactee Tl

HaunmveHoBaHne 3B

YaeneHble nokasarenu 3B, kr/T npogykumn, He Gonee

Okeuppl asoTa (B cymme) 20
Okema yrnepoga 2,0
Lnknorekcax 6,0
["ekcaH 2,0
Hedpac YC 94/99 1,0
1,3-OyTagmeH (aneuHnn) 1,1

Tonyon 1,0
Yrnesopopoabl npegensHble C1—Cs (Mckntovas MeTaH) 0,04
BaeelleHHble BeLecTBa (MONUMepHasi nbinb) 0,03

Tabnuua 3.1.4 — ConepxaHne 3arpsasHsALLMX BELLIECTB B CTOYHbIX BoAax npu npounssoactee Tl

HaumeHoBaHune 3B

YaenbHble nokasatenu 3B, kr/T npogykuuu, He 6onee

HedrenpogykTsl 0,03
Ctvpon 0,01
B3BelueHHbIe BelecTsa 0,1




oGl

OkonyaHue mabnuyp! 3.1.4

HavumeHoBaHune 3B

YpenbHble nokasarenu 3B, kr/T npoaykyum, He 6onee
Cyxon octaTok 55
XMK 6,0
pH (ea.) 7,5-9,5
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3.2 Ctupon-6ytagnMeHoBbI GNOK-CONONUMep pa3BeTBNeHHbIN (B
TOM 4YUCIle MacNOHaNONHEeHHbIN)

T3MN cuHTeTUYeCKMe GyTaLueH-CTMPOSbHbIE pa3BeTBneHHon cTpykTypbl CBC P 30-00
ABNATCA NpogykTamn Gnok-cononumepusauumn bytagmeHa-1,3 co CTUPONOM B pacTBope yr-
NEBOAOCPOAOB B MPUCYTCTBUM NUTUAOPIraHUYECKOro WHULMATopa, CTabunusnpoBaHHbIMM
HeoKpaLLMBaIOLLMMMN aHTUOKCUAaHTaMM.

T3N ACT-PM nony4vatoT HanonHeHWeMm nonMmepusata COOTBETCTBYHOLWMX 6a30Bbix
nonMMepoB Macrom-msirdutenemM B konuyectee 50-55 macc. 4 nepep perasaunen nonmme-
pa.

CopepxaHue cessaHHoro ctupona ana TOM ACT-30P, ACT-30PM cocraBnset
27 % — 31 %, ana ACT-40P, ACT-40PM — 38 % — 42 %, nna ACT-45PM — 43 % — 47 %
(B nepecyeTe Ha 6a30BbIM NONUMEP).

T3N AOCT-P, ACT-PM ucnonb3aytoTcsl Ana WU3roTOBNEHUS BUTYMHBLIX KPOBEMbHbIX U
LOPOXHBIX MaTepuanos, 0ByBHbIX KOMMNO3MUWI, KNeeB, aAre3avBoB, MEAULMHCKUX U3OEenui,
PTW, ans moandukauymm nnactmacc.

TepmoanacTonnacTbl BbiNycKaloTCsl B BUAE ChiMyyYero MopoLLKa C pasMepoM 4actul
MeHee 2,5 MM; rpaHyn ¢ pa3aMepoM YacTul, He Gonee 8 MM; KPOLLKM HeonpeaeneHHon dop-
Mbl, ONyLPEHHON aHTUarnoMeparopom (Tanbkom, 6enon caxemn Unm cteapaToM Karnbsums).

3.2.1 OnucaHue TeXHOMOrMYEeCKUX NPOLIeCCOB, UCMONb3YEMbIX B HacTosLiee
Bpems

TexHororusi nonyyveHuns bytaaneH-ctrponbHbix TOIN pasBeTBNEeHHOW CTPYKTYpbl aHa-
TNOrMYHa TexHonorun nonyveHna BytaaneH-ctuponbHbiX T3M NMHEMHOW CTPYKTYpbl (CM.
3.1.1). PasHuua 3aknioyaeTcs TONbKO B MCMOMb30BaHNW Pa3sHbIX COYETaIOLUX areHTOoB.

B nponsBoacTBe TpexOnouvHbIX pa3BeTBreHHbIX cononumepoB Tuna TIl TeTpaxno-
pua kpemHusa (Annpet CA-1) McCnonb3yeTcs AnA COeANHEHUS MOormeKkyn Tak, 4Tobbl LieH-
TpanbHbIA 3nemMeHT 0bpa3oBbiBan CTEPXKEHb, OT KOTOPOrO OTXOAST YeTbIpe LEN MOMeKy”.
B pesynbTate nonumepHas MOMeKyna anactomepa npuobpeTaeT paananbHyl YeTbl-
pexBoUHy0 KOHMUIypaLmto.

MocnepoeatenbHOCTL paboTbl peakTopa npu nonyyeHnn paseeternenHoro ACT aHa-
normdHa Lykny npy npomasogctee TOl NMHENHOW CTPYKTYpbI. PasHuLa 3akmnodaeTcs TONbKo
B UCMOSb30BAHUM PasHbIX COYETaILMX areHToB. B kayecTse coveTarolero areHTa nenorb-
3yeTCs YETbIPEXXNOPUCTLIA KPEMHUIA.

3.2.2 Tekywme ypoBHM 3MMUCCUU B OKPYXKaloLLYyIo cpeny

Mpu npoussoacTee T passeTBNEHHON CTPYKTYPLI 3arpasHsitolme BewecTtsa (3B) B
OKpY)KatoLLYIO cpeay rnonagaroT ¢ Bo3gyLUHbIMU BbIGpOCaMU U CTOYHBIMU BOAAMU W @Hamno-
rMYHbI NponasoacTey T NMHEHON CTPYKTYPSI.
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Pa3gen 4. Npon3BoACTBO NOMNITUNEHA

Monuatunex (MN3) sBnseTcs Havbosiee LUMPOKO MPOU3BOAMMbBIM U MPUMEHSEMbIM MNO-
nvmepom BO Bcem Mupe. Co3faHHbIi B kayecTBe M30NUPYIOLWEro matepuana Ans anekTpu-
yeckunx kabenein, cerogHs M3 mcnonb3yeTcs MNOBCEMECTHO 6narogaps ero cBoiictBaMm W 06-
najaeT OrpoOMHbIM NOTEHLMANOM ANsl Aa/ibHEWLero NpUMeHeHus.

M3 cnyXuT cbipbeM ANnS NPOM3BOACTBA MATKOM, MIACTUYHOW, a TakXe XECTKOW, TBep-
[JOW, MPOYHONM MPOAYKUMM, B TOM 4yuc/ie NpesMeToB ObITOBOr0 Has3HayeHUst — ynakoBOYHbIX
mMaTepuanos, UrpyLiek nT. n.

Bnarogaps ocobbiM CBOMCTBaAM pas3nunyatoT crefytoline oCHOBHble Mapku M3:

- HDPE (M3BI1) — BbICOKON NAOTHOCTM (HU3KOTO AaBfieHns) C NAOTHOCTbio 6Gonee
0,94 r/cm3,

- LDPE (MN3HM) — Hu3KoOl NAOTHOCTM (BbICOKOrO [AaBfleHUs1) C MIOTHOCTbIO [0
0,94 r/lcm3;

- LLDPE (JIN3HM) — nuHEeRHbIA HW3KOM NAOTHOCTK (C MI0THOCTbLIO A0 0,94 r/icm3);

- MLLDPE, MPE — meTa/1NIoLeHOBbIV JIMHENHbI;

- MDPE (M3CM) — cpefHeil NnoTHOCTY;

- HMWPE, VHMWPE — BbICOKOMONEKY/APHBII;

- UHMWPE (CBMIN3) — cBepXBbICOKOMONEKYNSAPHbIN;

- EPE — BcneHuBatowuiics;

- PEC — xnopupoBaHHbIi.

M3 npousBoaMTCH, Kak MpaBwuio, Ha NPeanpuAaATUAX, PacrnofiOXEHHbIX B Henocpepa-
CTBEHHOI 61M30CTM OT MUPON3HLIX NPOU3BOACTB, KOTOpPble O6GecrneuymBaloT MPOU3BOACTBO
M3 cbipbem. Ha pucyHke 4.1 npusegeHa npuHUMnuanbHaa cxema npoussogactsea 3.

MpupoaHbiii
ras

PucyHok 4.1 — MpuHUnnuanbHasa cxema npoussoacTsea M3

MonuaTuneHoBass NPOAYKLMA 3aMeHsieT TPaANLMOHHbIE MaTepuasbl, Takme Kak 6yma-
ra uam meTa.
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4.1 MonwnaTtuneH, nosiyyaemblii NpU BbICOKOM [aB/IEHUN B
Tpy6yaTtoM peakTtope

MonuatuneH Huskoit nnotHocTn (M3HM), wanM NOAM3ITUNAEH BbLICOKOTO AaB/IEHUS
(M3BA), nonyyaemblii B npoueccax Mpv BbICOKOM [aB/ieHWM, NpeAcTaBnseT CO6OoW MArkui,
ynpyruii U NNacTUYHbIA NPOAYKT, YTO CBA3AHO C €ro CUbHOPa3BETB/IEHHON MOJEKYNSAPHON
CTPYKTypoiA. MnoTHocTb M3HM coctaBnset 915 - 935 kr/m3. MNocne gedopmauun fAaHHbIA
TMN NOAM3aTWNEeHa BOCCTaHaBAMBaeT HauvasnbHylo opMy 6narogaps npucyweii emy ana-
ctuyHoctn. M3HIM xapakTepudyetcs 6o0nee BbICOKMM MoKasaTesieM TeKyvyecTu pacniasa
(NTP) w, cneposatenbHo, 60nee NPOCTbIMW TEXHOMOTMYECKMMU MpoLeccamv MNosyvyeHus,
yem gns 60MbLUMHCTBA APYrMX TUMOB NOAMSTUNEHA.

Tpe6osaHus k M3HM onpegenatoTca B cootBeTcTBUM ¢ TOCT 16337-77, a Takke B
COOTBETCTBUW C APYroli HOPMATUBHO-TEXHNYECKON [OKYMEHTAUMEN.

M3HM wWwnpoko wncnonb3oBascs A1 W3rOTOBMEHUA MPOYHbIX, TUOKMX 31EMEHTOB,
Hanpumep, KpbllLeK, Takke NPYMEHSNICA B Ka4ecTBe W30MSALMOHHOIO MaTepuana B TeueHue
AnvtensHoro spemeHu. CerofHsa Havbonbllee pacnpocTpaHeHue nosmmep noayyun B U3ro-
TOB/IEHUM Tapbl Y YyNakoBOYHbIX MaTepuanos (NOM3TUNEHOBAA NNIEHKA).

Ha pucyHke 4.1.1 npefctaBneHa CWIbHOpa3BeTBMEHHAA MOMNEKYISApHasA CTPYKTypa
M3HM.

PucyHok 4.1.1 — MonekynsipHasa cTpyktypa MN3HM

4.1.1 OnucaHue TEXHOJIOTMYECKMX NMPOLECCOB, UCMOJIb3YEMbIX B HacTosliee
Bpems

Kpome TM3HIT, TexHonormm BbICOKOrO AaBfieHUA MO3BOMIAKT Mosyyartb cregyrouime
npoAayKTbl:

- cononMmMmepsbl atuneHa n BuHunayetara (C3B, OBA);

- COMONNMEpPbI 3TUEHA U aKpUIOBO KucnoTbl (SAK);

- cononnmMepbl aTuNeHa 1 MeTunakpunara;

- 6onbLWwas Yactb mapok JIN3HI;

- M3 oYeHb HU3KOI NAOTHOCTHK;

- M3 cBEpPXHM3KOW NAOTHOCTW.
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3T nosMMepbl NPOU3BOASAT B MPOMbILL/IEHHBIX YPOBHSIX Ha YCTaHOBKaX BbICOKOIO
JaBneHusi. [Ina noslydyeHuss 3TMX TWUMOB MNOSIMMEPOB HEOOXOAWMbl AOMNOSHUTENbHbIE WHBE-
CTUUMM (Hanpumep, B aHTUKOPPO3MOHHYIO 3alluuTy, X1aA0npon3BOAUTENBHOCTb, 3KCTPY3UOH-
Hoe 060pyAoBaHMe U TEXHOMOMMYecKne YCTaHOBKWM [/ MOBTOPHOTO MCMO/b30BaHUS COMO-
HOMEPOB MOC/1e OYNUCTKK).

4.1.1.1 TonuatuneH, nonyyaemsblii NP BbICOKOM faBfieHun B TpybuyaTtom
peakTope

Mpouecc nonvMmepmnsauny NONAMITUNEHA MOXET NMPOUCXOANTb B TpybuaTOM peakTope
C pasnnMyHoi 3h(heKTMBHOCTLIO, KOTOopas onpefensercsa pasMyHbIMKM napameTpaMmu: pas-
Mepom Tpyb, TemnepaTypoi TenaoHocuTens B pyballke peakTopa, TemnepaTypoi MHUUMK-
poBaHus MoNnMepusaLun, MakCcumasibHOW TemnepaTypoil peakuvun, faBfieHUeM B peakTope.
Kpome TOro, BaXKHyl0 poO/ib MrpaeT CKOPOCTb MOJayun Cbipbs, KOTOpas onpefenseTr Bpems
npebbiBaHMA MOHOMEPA B peakTope, a TakXe KOMMYeCcTBO TOYeK BBOJa MHUUMatopa u 3Tu-
JleHa B peakTop, KO/IMYECTBO M TUM areHTa nepegayn Lenu.

O6uwas cxema nponssogctea M3HIM B TpybuaToM peakTtope npeacTaB/ieHa Ha PUCYH-
Ke 4.1.2.

Moporpesartensb
Komnpeccopbl wiw
BbICOKOTO0 /jaB/ieHNs XONOANNBHNK PeakTop

ST1uneH
HU3KOro
naBneHns

SKCTRY/AEP

PucyHok 4.1.2 — Cxema npoussogcTsa MN3HM ¢ npumeHeHrem Tpy64yaToro
peakTopa

Tpyb6uyaTtblii peakTop KOHCTPYKTMBHO MNpeAacTaBnseT coboit anmapaT Tuna «Tpyba B
Tpy6e». OH cOCTOUT M3 TPY6 BbICOKOrO AaB/IeHWUs, NOCcnefoBaTelbHO COeAMHEHHbIX NpU Mo-
Moy cpnaHueB. Tpybbl MMEIOT BHYTPEHHUI AnameTp (418 pasnnyHbiX YCTaHOBOK) OT 34 A0
100 mm. O6wasa A/iMHa peakTopa COCTaBNS€T OT HECKO/IbKMX COTeH A0 Thicaunm u 6onee
MeTpoB. Tpybbl CHabXeHbl HapyXHbIMW pyballkamu, B KOTOPbIX LUPKYIMPYeT TemnjaoHOoCU-
Tenb — ropsayas Boga nof gasneHvem. Mo Bcel AnvHe peakTopa UMerTcs TepMonapbl, 13-

160



UTC 32—2017

MepsIoLLMe TemnepaTtypy peakLMoHHOM cpeabl. B Havane, B koHUe peakTopa, a Takke B He-
CKOMMbKUX TOYKaX Mo ANMHE NPOBOAMUTCSH M3MEPEHME AaBneHUsi peakuMoHHOM Macchl. B koHue
peakTopa yCTaHOBMNEH APOCCENVPYIOLLMIA KnanaH, ¢ NOMOLLBIO KOTOPOro NoaAepXkuBaeTcs
HeobX0ANMOe peakLMoHHOE AaBneHUE N OCYLLECTBNSETCS BbINPY3Ka PeaKLMOHHOW Macchl 13
peakTopa.

Mo npuHuMny aencTena TpyByaTbin peakTop ABMASTCA annapaTtoM BbITECHEHUS: pe-
XM ABUXEHMSA PEaKLMOHHOW Macchl B peakTtope — TypOyneHTHbIN, NopLHEeBon. Monnumepu-
3auUmA NPOTEKaeT NMpU MOCTOAHHO MEHSIIOLLMXCS MO ANUHE peakTopa napameTpax — Temne-
paTtype, AaBMNeHNM, KOHLIEHTpaLmm nHMupuaTopa n obpasyoLierocs nonivepa.

B peakTtope MOXHO BbIenNuUTL TPU yyacTka. B nepeom — noporpesarene — npouncxo-
AWT pasorpesB sTuneHa A0 Temneparypbl peakumn. O6pasoBaHus NOnUSTUNIEHA Ha 3TOM
yyacTke NpakTU4Yecku He npoucxoaut. Bo BTOpOM ydacTke — COBCTBEHHO 30HE peakumn —
npoTekaeT MnonuMmepusauusa STUNeHa, Temneparypa 3a CYeT 3K30TepMuMu BO3pacTaeT Ao
MaKCUManbHOW, KOHLIEHTPaLMsa MHULMaTopa CHWXKAETCS K KOHLYy yYacTka A0 Hyns. B TpeTbem
yyacTke peakuMoOHHas Macca, COCTOsALas M3 MONMaTUNeHa N HenpopearnpoBaBLIEro MOHO-
Mepa, oxnaxaaetcs. OxnaxaeHne peakLMOHHOW MaccChl K KOHLY peakTopa Heobxoanmo ans
TOro, YTOObI NPU CHWKEHUW AAaBIieHVA TemMnepatypa ee He AoCTurna Temnepatypbl pasno-
XeHns aTuneHa (apoccenvpoBanue Ao aasneHus 25—30 MlMNa conposoxaaeTcs BolaeneHn-
eM TennoTbl). Kaxabii y4acTok peakTopa UMEET CBOW KOHTYP TEMNOHOCUTENS.

BBeaeHve vHMUMaTopa nnmM CMecu 3TUINEH/Bo3ayX B pasnuuHbIX TOYKax peakropa co-
3aaeT psag 30H ¢ 6onee BLICOKMMM Temneparypamu (nukamu), 3a KOTOPbIMU CREAYIOT 30HbI
oXNaxaeHws, rae yaanseTcs Tenno peakumm U3 CMecu STUNEH-Nonmmep. 3Tn Temneparyp-
Hble MUKW/LMKIBI OXMaXAEeHUSA MOTYT NOBTOPSITbCA HECKOMBKO pas3 Mo ANuHE peakTopa. U3-3a
TennonepefaYn CTeHOK TpybuaTblidi peaktop MmeeT 6onee BbICOKYHO CTeneHb KOHBEPCUN B
nonvMmep, Yem aBTOKMaBHbIM peakTop: KoddduuneHT KoHBepcun gocturaeT 36% (ao 20%
AN aBTOKNaBHOro peaktopa). KoHBepcust sTuneHa BNuSET Ha CBOWCTBA nNpoaykTa, npu 6o-
1ee BbICOKOW KOHBEPCMN BO3pacTaeT CTEMNEHb Pa3BETBIIEHHOCT.

Tenno, BblAENsiEMOE MPU 3K3OTEPMUYECKOM peakuuu, CHUMAaEeTCs BOAOWN 4epes
oxnaxgarowyro pyballky, 4TO MO3BOSIAT MOMYyYUTb Nap HU3KOro gaeneHuns. CoBpeMeHHble
YCT@HOBKM UCMONb3YIOT 3aKPbIThIE CUCTEMbI OXN@XASHUA AN MUHUMU3aUMK noTpebnenns
NpecHoW BOAbI AN OxnaxxaeHusi. B To xxe Bpems Hagnexalas noarotoeka Bogbl obecneyn-
BaeT MakCcMMarbHyl 3alUuUTy BbICOKOMPOYHbLIX Marepuanos, UCMNOMb3YeMbIX HA YCTaHOBKE,
OT KOPPO3UWW.

B obuwem cnydae, Tpybuatbit TUN peakTopa 6onee npeanoyTUTENeH ANS nonyyYeHns
MONMMEPOB C XOPOLLMMUW OMTUHECKMMU CBOUCTBAMU U ANSA N3TOTOBMNEHUS BbICOKOKAYECTBEH-
HbIX MNNEeHOYHbIX U3AEennUi.

BaxHbIMK hakTopamu, BNUSAIOWMMKA HA CTEMEHb KOHBEPCUM M YPOBHW NOTpebneHus
3HEpPrK, SBMISIOTCA CreaytoLLMe acneKTbi:

— MoneKkynsipHo-Maccosoe pacnpegeneHne (MMP) npoussoguMbix NONMMEPOB: Npo-
LyKTbl ¢ Gonee wmpokum MMP nponseogsT npu 6onee BbICOKUX YPOBHAX KOHBEPCUM aTUre-
Ha, Yem Npv NPOM3BOLCTBE NonmmepoB ¢ 6onee y3kum MMP;

— TennoobmeH: B TpybuaTbIX peakTopax KOHBEpPCUS STUIeHa MOXeT ObiTb AOMOMHU-
TENbHO YBENMYEHa Mpu COXPaHEHUN XENaemoro kayectsa rnpoaykTa (YBENUYEHUA KOHBEp-
cumn Ha 5 — 15%) nyTem ynydweHuss cnocobHOCTM K TennoobmeHy (yeenuueHve nnowagm
NOBEPXHOCTM TennoobmMeHa 3a CYeT yANMHEHUA peakTopa Uinnm nosbIWeHNs KO3 pULmMeH-
Ta TennoobmeHa);

161



UTC 32—2017

— cucTemMa MHULMMPOBAHWS: ONTUMMU3aLUSA CUCTEMbI MHULMMPOBaHWUSA MOXET MO3BO-
NUTb AOCTUYL Bonee BbICOKOW CTENEHN KOHBEPCUM AN TEX XKe CBOWCTB NpoAykToB. TpyGua-
Tble YCTAHOBKM MOryT paboTaTb TOMbKO C KWUCMOPOAOM, MEePOKCUMAAMWU/KUCIIOPOLOM WM
TONMBbKO MEePOKCUAOM B KayeCTBe CUCTEMbI UHMLMMpOBaHus. TpybuaTtble peakTopbl, paboTa-
oLLME C NePOKCHAAMN B Ka4eCTBE MHULMATOPOB, Kak NpaBuno, nokasbiBatoT 6onee BbicokMe
CTEerNeHn KOHBEPCUU, YEM PEaKTOpPbl, UCMOSb3YHOLLME CUCTEMY MHULIMMPOBAHUS TOJSBKO KUC-
nopoaom. BeeaeHve opraHnyeckoro uHMUmaTopa noTpedyeT NCMoNb30BaHUs YrineBogopoa-
HbIX PaCTBOPUTENEN B KA4ECTBE NEPOKCUAHOTO HOCUTENS ANA MHKEKLUM NHALMaTopa.

4.1.1.2 NonuatuneH, NonyyaemMbIi NPU BLICOKOM AABJIEHUNA B aBTOKITABHOM
peakrope

ABTOKNaBHbLIE peaKTopbl MNO3BOMSAKT MOMyYaTb MNONUMEPLI A HAHECEHUSI 3KCTPY3U-
OHHOrO NMOKPLITUSA U Bornee OAHOPOAHbIE COMONUMEpPHbIE NPOAYKTLI. ABTOKIABHaA TEXHOMO-
rMs 0Bbl4HO NpeanonaraeT NCNONb30BaAHNE OPraHWYECKMX MHULMATOPOB.

B HacTodwee BpemMs B NMPOMBILLNIEHHOCTU WUCMONb3YIOTCS aBTOKMaBHbIE peakTopbl
LBYX TUMOB:

1) YANWHEHHBIA peaKkTop CO BCTPOEHHbLIM 3neKTpoABUraternieM Mellanku, paboTtato-
MM B cpeae atuneHa nog paboynm gaBrneHneM; OTHOWEHUE BbICOTbI K anameTtpy 8-20;

2) KOMNaKTHbIA PeaKTop C 3MEKTPOABUraTenem MeLIarnky, BoIHECEHHBIM U3 peaKLMOH-
HOW 30HbI; OTHOLLEHWE BbICOTbI K AnameTpy 2-5. O6bem peaktopoB nepeoro Tuna 0,2—1
M, BToporo- 6onee 1 M8,

ABTOKNaBHbIE peakTopkl paboTatoT nog aaeneHvem 150-250 MIa n npu Temnepartype
180 -300°C.

ABTOKNaBHbLIA peakTop Mo NPUHLUMMNY AEUCTBUS ABMNSETCH annapaToM CMELUeHUS — BO
BCem 06beme ycTaHaBnMBaeTCs OAMHaKOBas KOHLUEHTpaUust MHULmMaTopa 1 nonuvepa. Ans
aBTOKI1aBOB KOMMaKTHOro TUna xapakrepeH HeGOonbLON TEMNepaTypHbIA TPaaueHT Nno BbICO-
Te peakTopa.

B oTnnune ot TpybuaTkix peakTopoB, B KOTOPLIX BpeMsi NpebbiBaHWsA ANs BCeX Ya-
CTWL, OJWHAKOBO, ANSI aBTOKMaBHbIX PEaKTOPOB XapaKTEpPHO LUMPOKOE pacripeferieHne oT-
AenbHbIX YacTuy No BpemMeHu npebbiBanHns, 4To 0ByCrnoBeHO UHTEHCMBHBIM NepemMeLIVBa-
HYEM peakLMOHHON Macckl. TO OKa3blBaET BMUSIHWE Ha MONMANCMEPCHOCTE U CTPYKTYPY MNo-
1ny4aemoro nonmnaTuieHa.

Mopada sTuneHa n pacTBOPOB UHMLIMATOPOB B PEAKTOP OCYLLECTBMNASTCH Yepes cre-
umanbHbIe BBOAbLI B OJHY MM HECKOMBKO TOYEK MO BbICOTE.

ABTOKNaBHbIE pPeakTopbl OCHaLleHbl ObICTPOXOoAHbIMM Mewankamm (1000—1500
06/MWH), KOoTOpble 06ecneYmBaloT MHTEHCMBHOE NEPEMELLIMBAHNE PEeaKLMOHHOW Macchl.

[na nopaepxaHusi TemnepaTtypbl B 3aaHHOM TOYKE UCMOMb3YOTCH pasfivyHble TUMbl
nHMLmaTopoB. BaxxHo, 4ToBbl MHMLMATOPLI MONHOCTLIO NOTPEONSANUCL A0 BbIXOAA NOTOKA ra-
3a u3 peaktopa. Ecnn B peakrope HabntogaeTcs n3bbITOYHOE KONMYECTBO cBOBOAHBIX paau-
KanoB, TO peakuvs NorMMepu3saLimnm MOXeT NPOAOIDKaTLCA 3a nNpegenammn peaktopa. NHuum-
aTopbl PacTBOPSAOT B YrNEeBOAOPOLHOM PaCcTBOPUTENE, 3aTeM 3TOT pacTBOp BBOAAT YeEpe3
BokoBbIE OTBEPCTUA B CTEHKE COCYAA. HEKOTOPbIE TEXHOMOMMN UCMONb3YIOT 3TN BOKOBbIE OT-
BEPCTUS ANA KOHTPONMPYEMOro BBEAEHWS 3TUNEHOBOro rasa. Oxnaxparomin addekT rasa
NCMonb3yeTcs ANS KOHTPONA TemnepaTtypbl B peakTope. Pabounii TemnepaTtypHbIA AnanasoH
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aBTOKNaBHbIX peakTopoB cocTaenaeT 180 — 300 °C. CTeHKM peaKTopa Takke MMELT oTBep-

CThA Ans yCTaHOBKN TEPMOINIEMEHTOB M KanaHoB C6pOCG AaBneHna.

lMpun BbICOKOTEMMEPATYPHOW NOMMEPU3aLIMM STUNEHA CBEXMWIA CbIPbEBOMN 3TWUMEH MC-
Monb3yoT B Ka4YECTBE TENMOMOrNOTUTENS AMA Tenna 3K30TEPMUYECKOK peakuun nonMMmepu-
3aummn. KoHBepcus B NonuMep B aanabaTuydeckux yCnoBUsSX PacCUUTLIBAETCS MO CrieaytoLLen

dopmyne;

KoHBepcus (%) = 0,075 * (Temnepatypa peakumm — Temneparypa sTurieHa Ha Bxoge).

4.1.2 Tekywme ypoBHM 3MUCCUU B OKPYXaloLL Y0 cpeny

4.1.2.1 Tekywmne ypoBHM 3MUCCUN B OKPYXKaloLWYIo cpeay npv npoM3sBoacTBe
nonMaTuneHa B TpyoyaTtom peakrope

YpoBHM noTpebneHnsa sHepropecypcos npu npomasogcTee 13 B TpybyaTom peakTope
npeacrasneHs! B Tabnmue 4.1.1.

Tabnuuya 4.1.1 — YpoBH/ NOTPEBNEHNS 3HEPreTUHECKMX PECYPCOB

HavnmeHosaHue EnvHunub MuHumaneHbeI pacxos | MakcumanbHbIn pacxoa
3HEepPreTUYECKNX pecypcos n3mepeHuns (yaensHoe 3Ha4YeHune) (yaenbHoOe 3HayeHue)
OnNeKTposHeprms KBT-u/T 790 1200
Map kan/T 0,2 0,89

YpoBHM noTpebneHns matepmnaneHeIX pecypcoB NpeacTaeneHsl B Tabnuue 4.1.2.

Tabnuuya 4.1.2 — YpoeHu notpebneHna matepurarnsHbIX pecypcoB

. MaxkcumanbHbI pacxos
MuHUManbHbIN pacxos marepu-
HanmeHoBaHune EanHuubl MarepuanbHbIX (Cbipb-
anbHbIX (CbiPbEBbIX) PECYPCOB
MaTepuarnbHbIX PECYPCOB | 3MEPEeHns eBbIX) pecypcos
(yaenbHoe 3HayeHune)
(yaenbHoe 3Ha4YeHue)
OtuneH Kr/T 1015 1065
npOHVIOHOBb*II/I anbpe- kit 2,3 (1,24 2,5(1,5%
rma (nponaH®)

B Tabnuvuax 4.1.3—4.1.5 npeacraeneHbl faHHbIe 0 Bbibpocax, copocax 3arpsasHAIOLLMX
BellecTs, oGbemax 06pa3oBaHUa 0TXOA0B Npu nosnyyeHun N3 B TpyGyaTom peakTope.
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Tabnuuya 4.1.3 — Bbibpochl 3arpsizHAIOWMX BELLECTB B aTMOCKHEPHbIA BO3AYX MPU NPOU3BOACTBE NONU3TUNEHa B TPYBYaTOM

peakTope

HanmeHoBaHne

YaenbHble nokasarenu Beibpocos 3B,
Kr/T npoaykuuum, He Gonee

BagelleHHble BelLecTBa (B TOM YWCHe Mbiflb NonMepa) 0,06
Yrnesogopogak! npeaensHele C1 — Cs (Mckntouas MeTaH) 0,07
Yrnesopopogbl npeaenbHsie Cs — C1o 0,02
Mponunen 0,01
3tnneH 5,0
MponaHanb 0,01
MuHepansHoe macno 0,04

Tabnuya 4.1.4 — COpockl 3arpAsHAOLLMX BELLECTB B BOAHbIe 06bEKTHI NPU NPOU3BOACTBE NONMITUNEHA B TPyOUaTOM peaktope

HanwmeHoBaHue

YaenbHaa macca 3B B CTOUYHbIX BOgax A0 OYMCTKM, KI/T, He Bonee

BaselleHHble BellecTea 0,2
Cyxoit ocTaTok 9,0
XK 0,04
pH (ea.) 5-8

Tabnuya 4.1.5 — OTxoabl NPOM3BOACTBA

KyNSIPHOro NOnnaTuneHa)

Knacc onac- YaenbHoe KONMYeCcTBO OT-
Macca o6pasoBaHust OTx0-
HaumeHoBaHWe oTxoa0B Koa no ®KKO HOCTU ANS OB B PECISPEHTHOM roay, T XOA0B, Kr/T MpogyKUuK,
oC A pemep AY; He Gonee

OTxoabl Macen (MuHepanbHbIX U cuHTETUYe-| 40613001313 3 662 28

CKMX) 41340001313 '

OTxoabl HeranoreHMpPOBaHHbIX MOMMEPOB OT 38

3auncTkm obopyfoBaHma (OTXOAbI HM3Komone-| 31581191204 4 0,2
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4.1.2.2 Tekywme ypoBHM 3MUCCUN B OKpYXaroLlyLo cpeay npu npoMsBoacTee
nonuaTuneHa B aBTOK/TaBHOM peakTope

YpoBHM noTpebneHns sHepropecypcoB npu npoussoacTase 3 B aBTOKNABHOM peak-
TOpe npeAcTaBneHsl B Tabnuue 4.1.6.

Tabnuuya 4.1.6 — YpoBHu NoTpebrneHns aHepreTUHeckmx pecypcos

MuHUManbHbIA pacxog,

MakcumanbHbIn pacxog,

HaumeHoBaHne EanHubl 3HEepPreTUYEeCcKux pecyp-
3HEepreTN4ecKmMx pecypcos
3HEePreTUYECKNX pecypcoB nsmepeHus COoB (yAenbHoe 3Have-
(yaenbHoe 3Ha4yeHune)

Hue)
TennosHeprua Mkan/T 0,17 0,37
OneKTposHeprms KBT-u/T 846 956
MpoMmbiwneHHas Boaa M3/t 290 430

YpoBHM noTpebneHns matepmnaneHbIX PeCcypcoB nNpeacTaBneHsl B Tabnuue 4.1.7.

Tabnuuya 4.1.7 — YpoBHM NoTpebneHns MaTepumarbHbIX PECYPCOB

MuHVUManbHbIM pacxos ma-

MakcumanbHbIN pacxos

HavnmeHoBaHwe EpvHnyb TepuarnbHbIX (CbIPbEBbIX) marepuarnbHbIX (Cbipb-
mMaTepuarnsHbIX peCypcoB | uM3MepeHus | pecypcos (yaernbHoe 3Haue- €BblX) PecypcoB
HKe) (yaenbHoOe 3Ha4eHue)
STuneH T/ 1,61 6,67
WHnumatop TpuroHoke C Kr/y 0,24 1,03
WHnymatop TpuroHokc - 0.15 0,87
428
WHnumaTop TpuroHoke B Kr/d 0,15 0,68
WHunymaTopHoe macno T 7,78 32,21
KomnpeccopHoe macno Kr/v 6,86 28,42

B Tabnuuax 4.1.8—-4.1.10 npepcTaBneHbl gaHHble 0 BbIOpocax, copocax 3arpssHaLo-
LWKMxX BellecTB, oObemax 00pasoBaHNa 0TXOL0B MpW NonyyeHun MO B aBTOKNABHOM peakTo-

pe.
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Tabnuuya 4.1.8 — Bbibpockl 3arpssHAOLWMX BELLECTB B aTMOCHEPHbIA BO3AYX

HaumeHoBaHue FopoBas macca 3B B oTxogdawmx rasax, T YAenbHbIe nokasaten BriGpocos 3B, Kr/T NPoRykuM,
He Gonee
OTnneH 124,80 2,9
MonnatnneHoBas nbinb 10,63 0,27
Tabnunya 4.1.9 — COpOCHI 3arpA3HAOLLMX BELLEeCTB B aTMOCepHbIA BO34YX
YaenbHble macchl 3B B CTOYHbIX BO4AX 4O OMUCTKY,
HaunmeHoBaHue
Kr/T, He bonee
XMK 46
pH (en) 6,5-8,5
Tabnuya 4.1.10 — OTxoabl NPoN3BOACTBA
Macca obpasoBaHusa
Knacc onacHoctun
HanmeHoBaHme o0TX0408B Kog no ®KKO s OC 0oTX0A0B B pede-
A PEHTHOM rogy, T
OTx0Abl MMHEPAnbHbIX Macesn TEXHONOMMYEeCKNX 40618001313 3 33,93
MbiNb nonuatuneHosas, Bbiaensemas Ha punbTpax B oTaeneHun obpa-| 43411002295 5 1,68

6oTkM 1 pacdacosku
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4.2 MonuatuneH, nofyvyaemMbiit No razodpasHon TEXHONOrumn

MpounsBoacTBO NoONMaTUNEHa B ra3oBon dase ocTaeTca Hanbonee NonynsApHON Tex-
Homnoruer B Poccumn 1 B Mype Bnarogapst MexaHM4ecKkon NpPOCTOTe U BO3MOXHOCTU NPOU3BO-
AVTb MOMNSTUMEH B LUMPOKOM AManasoHe acCopTUMEHTa - NonuatuneH sbicokon (M3BM) n
cpeaHert nnotHocty (MI3CM), nuHerHbIn (JINMAHI) 1 BumogansHbIM nonnaTuneH. bnarogaps
YNPOLLEHHOW KOHCTPYKLMM 060pya0BaHUS U BO3MOXHOCTM NCMOMNb30BaHUSA LUMPOKOrO accop-
TMMeHTa comoHomepoB (ByTeHa-1, rekceHa-1 n, NoTeHUmanbHO, okTeHa-1) rasodasHbie npo-
LieCCbl UMEIOT MPerMyLLECTBa Nepea Apyrumm npoLeccamu.

MonunaTtnneH, nonyyaemMbin razodasHbiM METOAOM, BbINyCKatoT B BULE KOMMO3ULMIA CO
crabunumaaropamu. MIBI, nonyyaemMbin N0 AaHHOW TEXHOMOMMK, AOMKEH COOTBETCTBOBATL
FOCT 16338-85, a Tarke Apyro HOpMaTNBHO-TEXHUYECKOWN AOKYMEHTaLuN.

4.2.1 OnucaHne TeXHONOTMYECKUX MPOLIECCOB, UCMOJb3yeMbIX B HacToAlee
Bpems

CyLLecTBYET TPM OCHOBHbIX BMAA NPOLECCOB NMPOM3BOACTBA NOMU3TUINEHA B ra30BON
dhase: 0guH peakTop C NCEBAOOKWKEHHBIM CIIOEM, KOH(UIypaums ¢ AByMS KackagHbIMK pe-
akTopamu 1 rmbpuaHbIA npouecc. MasodasHas TEXHONOrMA MoNnyYeHUs NoNMaTUNeHa no3so-
NAET UCMOMbL30BaTh PasfNNYHbIE KatanusaTopbl — XPOMOOPraHuyeckne, MeTannoLeHoBbIE Y
Lirnepa-Hatra, ¢ NOMOLLLIO KOTOPLIX MOXHO BbIMyCKaTb MONMSTUNEH BbICOKOW, CPefHen n
HWU3KOWM NSIOTHOCTM.

4.2.1.1 NonuatuneH, nony4yaembin nNo rasocdasHon texHonorum Unipol

TexHomnornsa Unipol saBnseTca camon NonynspHON TEXHOMOrMENW B MUpe, MO3BOMNSAET
nony4yaTb LWMPOKNA aCCOPTUMEHT MapoK nonuatuneHa. lNpumeHsa katanusartopsl Liurnepa-
HatTa, xpomoopranundeckmne, MeTansoueHoBble U HeaaBHO paspaboTaHHble GumoaanbHble
KaTanmsatopbl, MOXHO NPOU3BOANTL NPOAYKTbI AMNsi BCEX 3HAYUMbIX CEMMEHTOB PbIHKA.

[aHHas TexHonorns ocHoBaHa Ha CononMMepusaumm 3TurneHa n CoOMOHOMEepoB (Mpo-
nuneHa, 6yteHa-1 n rekcena-1) npu temnepatype ot 90 °C go 115 °C n gasneHun ot 1,5 go
3,0 MlNa ¢ npMMeHeHneM KaTanm3aTopoB B peakTope C NCeBAOOKKEHHbIM CIIOEM.

LleHTpanbHbIM 3BEHOM MpoLecca ABNAETCS rasdodasHbii peakTop € NCEBAOOXKVKEH-
HbIM CINOEM, JatOLLMIA NPOAYKT OYeHb OLHOPOAHOIO KavyecTBa, YTO YMEHbLUAeT NoTpebHoCTb
B YCPEAHEHMWN MO CPaBHEHWIO C APYrMMM nNpoLleccamn. BaselueHHbIn criov o6pasyolmxest n
pacTyLMX YacTul NonMmepa NoanepXnBaeTcs nogaden LUMpKynaLUUMOHHOrO rasa, cocTosie-
ro 13 razoobpasHoro 3TMNeHa, COMOHOMEpa, a3oTa U BOAOPOLAa, KOTOPLIM PErynmpytoT Mo-
NeKynsapHyo maccy nonuMepa. Ha ogHoM karanusatope BO3MOXHO nosnyyeHune M3 nnoTHo-
ctbio 0,916 — 0,965 r/cm3 13 2 — 3 cononMmMepoB, YTO NO3BONAET NPOM3BOAUTL NOMMMEPSLI
BbICOKOW NPOYHOCTW, OAHOPOAHbIE, 6e3 renen.

Ha pucyHke 4.2.1 npeacrasneHa obliaa cxema npowssoacTea 13 rasodasHbiM Me-
TOAOM.
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1- XonogunbHWK LMPKYNAUMOHHOTO rasa; 2 - KOMNPECCcop LMPKYNSALUMOHHOTO
rasa; 3- peaktop; 4 - cucTeMa BbIrpy3kU NpoayKTa

PucyHok 4.2.1 — TMpownssoacTteo MN3BI1 razocasHbiM METOLOM

KatanusaTtopbl nonvmepusaunm nocTassaOTCA B rOTOBOM Buge: katannsartopbl Liur-
nepa-Hatta n 6umofasnbHble - B BUAe MOPOLLKA WUAN CYCMeH3un, a MeTasl/loopraHnyeckue un
XPOMOOKCUAHbIE - B CyXOM Buae. lNModaua kaTaimsaTopa Npou3BoAUTCS Mepuoanyeckn ouu-
LLIeHHbIM a30TOM.

B razodrasHoli TexHONorMmn nonMmMep HaxoAuTCs B TBEPAOi hase, a MOHOMEp U COMO-
HOMEpP WCMO/Nb3YITCA B KAYeCTBe rasoobpasHoro HocuTensa AN NoAfepXaHus nceBhooXu-
XEHHOro €nosa 1 yaanexnus Tenna. TpebosaHuA K TBEPAOMY COCTOSHWIO HaknaAblBaOT orpa-
HWYEHWST Ha MakCUMasibHY0 pabouyto TemnepaTypy M BO3MOXHOCTb MOyYEHUS MOSMMEPOB
60nee HWU3KOI MIOTHOCTU.

HoBoe nokoneHue rasoasHblX NPOLLECCOB MOXeT paboTaTb B pexuMe KOHAeHcauuu,
YTO 3HAUUTENbHO yNy4llaeT TEMI00TBOA, M NPOU3BOAUTENBHOCTL peakTopa. C 3Toi Lenbio B
npouecc BBOAAT COMOHOMEP rekceH-1 n/unn «KoHAEeHCUPYEeMbIn» pacTBopuTenb (Hanpumep,
rekcaH, usoneHtaH). KoHaeHcauusa 3TWX KOMMNOHEHTOB B KOHTYpe PeuupKyIauun 3HaunTeb-
HO NOBbILLAET MHTEHCUBHOCTL OTBOAA TEMNOThI.

Peaktop Unipol npou3BoauT nerko rpaHyMpoBaHHbIA NOSIMMEPHBIA MOPOLLOK C Ya-
CTMLAMN MOCTOSIHHOTO pasmepa. YCTOWYMBOCTb M HAaAEXHOCTb Mpolecca NO3BOMSAKT OCy-
LLeCTBNATL rpaHynMpoBaHve Haubosiee SKOHOMUYHLIM CMOCO60M, COEAMHWB CMEeCUTesNb U
rpaHynAaTop C BbIXOAOM PEeaKkTOPHOM CeKUWM, BbIXOAALWA U3 CUCTEMBI FPaHYNAT NHEBMaTU-
YeckMMm cnocobom JocTaBAseTca B XpaHunuwe (PUCyHoK 4.2.2).
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MonumepHbIii

1- cmecuTenb HENPEpPLIBHOTO AENCTBUS; 2 - 3KCTPY3MOHHbIA Hacoc; 3 -
rpaHynAaATop; 4 - ocywnTenb rpaHynsaTta; 5- cuctema UMpKynsumMm Bogpl
rpaHynsTopa; 6 - 6apabaHHbIin 6yHKep

PucyHok 4.2.2 — Cucrtema rpaHynvmposaHus

OcCHOBHOe npeumyLecTBo TexHonornm Unipol npoussoacteBa M3 B 0gHOM peakTope
M0 CPaBHEHWIO C KackafHbIMW peakTopaMmu — MexaHuyeckas MpocToTa, YTO BeAeT K HU3KUM
KanuTanbHbIM 1 ONepaTUBHbLIM 3aTparam.

4.2.1.2 TlonnaTuneH, nonyyvyaemsbliii no razodasHoli TexHonorun Spherilene

la3oghasHas nonmmepusauns aTuieHa NPoBOAMTCA MO ABYXPeaKTOpPHOl Cxeme B Kac-
Kafe, YTo No3BONSET MosydaTb 6osiee BblpaXeHHble 6uMoganbHble cBoiicTea MM3.

B ocHoBe npouecca nosyyeHusa MO nexuT peakumsa nonvMmepusauum 3TuneHa raso-
hasHoil nonumepmsaumein B NCEBAOOKMWKEHHOM C/lI0€ Ha BbICOKOAKTMBHbIX KaTaim3aTtopax
Linrnepa — HaTTa Ha TUTAHOBOI OCHOBE NPU HWU3KWX AaBfeHusax. Ons obecneyeHuss paBHO-
MEpHOro pacnpefefieHnst kaTanusaTopa B peakuMOoHHOW cMecu npeaBapuTesibHO rOTOBAT
KatanusaTopHylo nacty, nNpeacTaBnsoLwylo coboli CycneHsno katanmnsaTopa B CMeCcu KOHCU-
CTEHTHOI cma3ku 1 napadHOBOro Macna.

YcTaHoBKa npeAcTaBnsieT coboli KackagHyl ABYXPEaKTOpHYyK cucTeMmy, npouecc no-
nMMepu3auun 3TusieHa npoTekaeT B rasoBoil pase B NCEBAOOXKWKEHHOM C/l0€ B MPUCYT-
CTBMK KaTasm3atopos Liurnepa — Hatra.

B nepsbIli peakTop HenpepbiBHO BBOAWTCA KaTtann3aTtopHas nacta, B pesynbTarte no-
NnMmepusaumm mMoHomepa (3TuneHa) B rasohasHOM peakTope npoucxoauT obpasoBaHue no-
polLKka nonuMepa, KOTOpblii fanee nogaeTcs BO BTOPOW peakTtop W 3aTeM BbIBOAWUTCS U3 pe-
akTopa. B oTnapusaTene npoBoAMTCA nponapka nonvmepa, npegHasHayeHHas Ons Aesak-
TMBaLMN OCTaTKOB Katanmsaropa, a/kKuioB W yAasieHus pacTBOPEHHbLIX Yr/1eBOA0POL0B U3
nosmmMepa nyTemM KOHTakTa Mexay napom u nosvMepoM. llocne otnapku nosvMep Hanpas-
nseTcsa B OCylwmMTeNb NS Cywku. [lasee nopoLwok nogaeTtcs yepes nutatesb B 670K 403U-
pOBaHUS U LIHEKOBbIA MuTaTeNb, rAe HenpepbiBHO CMELUMBAETCS C XUAKAMU U TBEPAbIMU
fob6askaMu 1 nofaeTtca Ha aKCcTpynep. B akcTpyaepe nopowok M3 n fo6aBkn ycpefHsoTes,
IKCTPYAUPYIOTCA W TPaHy/MPYTCA W 3aTeM M0 CUCTEME MHEBMOTPaHCnopTa rpaHysbl
HanpasNATCA B CUIOCHI XPaHEHWUS.

Ha pucyHke 4.2.3 npeacrasfneHa obwas cxema npov3BofcTsa 13 rasodasHbiM me-
TOAOM MO TexHonorun Cdepunex.
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1— eMKOCTb nNpefBapuUTeNbHOro KOHTakTa; 2, 3 — rasodasHble peakTtopbl; 4 —
hunbTp ferasaumn; 5 — otnapuearesib; 6 — ocyluuTeNb; 7 — CUI0C XpaHeHus
NopoLUKa; 8 — LWHEKOBLIVA nuTatens; 9 — melwasnka; 10 — akcTpyaep; 11 —
cywmnka; 12 — 6yHkep rpaHyn

PucyHok 4.2.3— Cxema npou3soAcTBa MnofMaTuiieHa rno TexXHosaornm
CdhepuneH

422 TeKyllyie ypOBHU SMUCCUN B OKPY>KaloLLYtO cpeay

YpoBHM noTpebneHns aHepropecypcos npu NPOM3BOACTBE MONMITUEHA MO rasogas-
HOI TEXHONOIMK NpeacTaBneHbl B Tabnmue 4.2.1.

Tabnnuya 4.2.1 — YpoBHU NOTPe6NEHNA IHEpPreTUYecKnx pecypcos

HauMeHoBaHMe SHep- E LI MUHMManbHBIA pacxos, MakcrMasbHbIA pacxop,
[ETUMECKAX PECYPCOB  MBMEDEHYS 3HEPreTMYECKMX PECYpCOB  3HEPreTUHECKUX PECYPCOB
(yaenbHoe 3HaveHve) (yaenbHoe 3HaveHve)
DnexkTpoaHeprusa KBTuU/T 160 870
TonnmBHbIN ras Tkan/t 0,16 1,68
Bospgyx m3T 7,78 32,21
A3zoT m3T 6,86 284,2
Boga o6opoTHas m3T 0,21 0,37

YpoBHU NOTpebneHns maTtepuasbHbIX pecypcoB-B Tabnuue 4.2.2.
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Tabnuua 4.2.2 — YpoBHM NOTPeBNeHNs MaTepmarbHbIX PecypcoB
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MuHUMansHbI
pacxon maTtepu-

MakcumaneHbIn
pacxop martepu-
anbHbIX (Cbipbe-

EfnHuLb! arnbHbIX (Cblpbe-
HaumeHoBaHWe MaTepuarnbHbIX Pecypcos
U3MEepEHUs BbIX) PECYPCOB BbIX) pecypcoB
(ynenbHoe 3Haue- | (yaersHoe aHave-
HMe) Hue)
OTUneH Ha NPou3BoACTBO Cononmmepa KriT - 1022
3TuneH + cymma CoOMOHOMEpOoB Kr/T 1117 1117

B Tabnuuax 4.2.3-4.2.5 npefcTaBneHb! faHHbIe O BbiBpocax, cbpocax 3arpasHaroLLmX
BeLecTs, oGbemax 06pasoBaHMs 0TXOA0B MpK nony4eHur M3 no rasodasHoi TexHonoruu.
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Tabnuya 4.2.3— BblGpochl 3arpsa3HsIOLLMX BELLECTB B aTMOCHEPHBIA BO34YX

YaeneHble nokasarenu Beibpocos 3B, kr/T

HavmeHoBaHune MPOAYKLN He Gornee

AsoTa anokeng, 0, 32
AsoTa okeng, 0,05
Yrnepoga okcua 2,40
BytuneH 0,09
Yrnesogopogabl npegenbHble C1 — Cs (Mckntoyas MeTaH) 0,3

Yrnesogopogabl npegenbHble Ce — C1o (rekceH) 0,02
OTtuneH 3,92
MonnatuneHoBas Nbinb 0,03

Tabnwuuya 4.2.4 — COpoch! 3arpsa3HAOLMUX BELLECTB B BOAHbIE OObEKTbI

YaenbHas macca 3B B CTOUHbIX BOAAX [0 OUUCTKK,

HanmeHoBaHue
Kr/T, He 6onee
CynbdaT-aHnoH (cynedatsl) 45
Xnopua-aHuoH (xnopuabl) 0,87
Cyxon ocTaTok 9,04
BaeelleHHble BeLlecTBa 0,23
Tabnuya 4.2.5 — Otxoabl N(PON3BOACTBA
Macca obpasoBaHus
Knacc onac-
HaumeHoBaHue oTxoa0B Koa no ®KKO HOCTM Ans OTXOR0B B pece-
PEHTHOM roay, T,
oC
He bonee
31310000000
OTx04bl MUHEPanbHLIX Macer 40613001313 3 35,5
OTx04bl KOMNPECCOPHOro Macna 40616601313 3 5,0
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OkoHYaHue mabnuupl 4.2.5

Macca o6pasoBaHus

Knacc onac- | = o6 & pedbe
HavnmeHoBaHue oTxog0B Koa no ®KKO HOCTM Ans A pecpe-
PEHTHOM roay, T,
oc
He Gonee
K
aTanusatop Ha ocn-joae OKCMAA armioMUHNA C COAGPXAHUEM LHKa MeHee| .. qnc00493 3 10,0
70,0 % otpaboTaHHbIN
Lleonnt oTpaboTaHHbIM NPU OCYLLKE BO3AyXa W rasoB, He 3arpsi3HEHHbLIA onac- 44210101495 5 50,0
HbIMW BeLLeCTBamMu
Yronbe akTMBMPOBaHHBIM OTPabOTaHHbBIN, 3arpsasHEHHbIM OKCUMAAMKU Xenesa K 44250403204 4 5.0
HedTenpoaykTamu (CymMmapHoe cogepxaHue meHee 15 %)
OTxofbl CXKUraH1s NPOAYKTOB NONMMEPU3aLmmn STUreHa npu nponapke u 3aqmct-| 31312400204 4 412
ke obopyaoBaHus npouecca AuMepusauuM 3TUNeHa B NPOV3BOACTBE
a-ByTuneHa
OTX04bl 3a4MCTKM (PUIBTPOB OYUCTKU XPOMOLIEHa nocne nponapki npu cuHTese| 31510000392 2 2,68
XpoMoLeHa
OTxogbl 3a4ncTkn obopynoBaHUst (CMecUTENER) NpY CUHTE3e cununxpomara 31500000202 2 0,86
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4.3 MNonuatunex, nony4YyaeMbin nNo xuakodasHon (CycrneH3noHHOM)
TEeXHOSIOrUM B cpeae MHepPTHOro pactTBopuTens

CyCneHs“oHHON NonMepuaaumeit HasbIBatoT NMoNiMMepusaLmio, NPOTEKaIOLLYIO B Kar-
NsiX MOHOMeEpa, AUCMEPrMPOBaHHOIO B Xuakol cpeae. OCHOBHBIMU KOMMOHEHTaMW CyCrieH-
31OHHON MOIMMEPU3ALIMM SBMSKOTCA: MOHOMEP, UHALMATOP, CTabunusaTop U AMCNepCUoH-
Has cpepa. HeoGxoanMbIiM (PakTOpOM AMA OCYLLECTBIEHWUA MpoLecca SBMAeTCA UHTEHCUB-
HOe nepemeLLMBaH1e.

4.3.1 OnucaHune TEXHONMOMMYECKUX NPOLIeCCOB, UCMNOSMb3yeMbiX B HacTosilee
Bpema

>XupkodpasHas (cycneHamoHHas) TexHonorna nonyyvenua MOBI B cpepge opraHuve-
ckoro pacteoputens (6eH3nHa, rekcaHa u ap.) npeanonaraet NOMMMEPU3aUMIO STUMNEHa Npu
aasneHun 0,15-0,5 MMNa n temnepatype muHyc 70-80 °C B NpUCYTCTBUM KaTannsaTopoB
Uurnepa — Hatra.

TexHonormyecknin npouecc obecneunsBaeTca aBTOMaTUYECKUM PETyNMpPOBaHUEM CO-
CTaBa karanuaaTopa, KOHLEHTpauum pacteopa u Temnepatypbl peakuun. OCHOBHbIM anna-
paToM TEXHONOMMYECKON CXEMbI ABMASTCH peakTop-NonnuMepmaaTop, 06beM KOTOPOro MOXeT
6biTb 10-40 M3, MNepemelumBaHNE PEAKLMOHHOW MacChl OCYLUECTBMSETCA 3@ CYET MOoAaqu
aTuneHa Yepes 6apboTepbl.

TexHonorusi npounssoacTsa MBI Mo CycneH3NOHHON TEXHONOrMK NpeacTaBneHa Ha
pucyHke 4.3.1.
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1>2  BecoBoW MepHVK; 3 ~ cMmecuTenb; 4 — annapart A5 pasbaBneHns katanns3aTopHOro Komnsaekca; 5 — pacxogHas
€MKOCTb; 6 — peakTop; 7 — rasofyska; 8 — LleHTPOo6eXHbIli Hacoc; 9 — ckpy66ep; 10 — xonoawnbHuk; 11 —
rasoorgenvresnb; 12 — annapart 4ns pasfioxeHusa katanmsaropa; 13, 16 — ueHTpudyra; 14 — annapart gis
HelTpann3auun maTtoyHuka; 15 — npombiBaTenb; 17 — cywnska

PucyHok 4.3.1 — MpowussoacTteo M3BI B xuakoi gasze
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B xunakodasHo  TexHomormm  nonmMMep  pacTeopeH B (hase  pacTBopuTe-
ns/fcomoHomepa. bonee BbiCokMe o-0neduHbI XOPOLLO CMELLMBAIOTCS C YrNEBOLOPOAHLIM
pactsopuTenem (00biMHO Ce—Cg); NpuMeHeHVe B kadecTBe conornuMepa OyTeHa-1 MoxXeT
NPVBECTM K HEOOXOAMMOCTY NOBbILLEHNA paboyero agasneHns, YyTobbl obecneynTs ogHodas-
Hble ycnoeus. 2KnakodasHeln npouece oveHb rmMboK B OTHOLLEHUM NAOTHOCTY nonumepa. Kak
npasuno, XuakodasHsie peakTopsl paboTatoT B agmMabaTnyecknx YCrnoBusix, HO C BO3MOXHO-
CTbIO BKIMHOMEHUS B CUCTEMY peakTopa LMPKYIALMOHHBLIX OxnaguTtenen. McnonbsosaHue
oxnapunTenen cnocobHo ynyylwWTb COOTHOLLEHVME MEXAY MONMMMEPOM U pacTBOPUTENEM B
BbIXOASLIEM M3 PEKTOPA NOTOKE U TakuM 06pa3oM YMEHbLUNTL 3HEpPro3aTpaTtkl Ha UChapeHue
dpakumm pacteoputens. Jocturaemoe COOTHOLLEHNE MEXAY MONIMMEPOM U PacTBOPUTENEM
MOXET OrpaHMYMBaTbLCA MakCcMmanbHOM paboven TemnepaTypon KatanuTuieckon CUCTEMBb,
BO3MOXHOCTbHO TEnnooTeofa M MakCUManbHO AOMyCTUMOW BA3KOCTHIO. BASKOCTb cpenbl
He AOIKHA HeraTMBHO CKasbiBaTbCH Ha CMELLEHWUM B peakTope W/Mnmn TennoobmeHHow cno-
cobHocTu.

4.3.2 Tekyline ypoBHU 3MUCCUN B OKPYKAIOLWLYIO cpeay

JaHHble noTpebneHns aHepreTUMYeckMx U martepumanbHbIX PEecypcoB Mpu MpousBoa-
ctBe M3 no xugkodasHom (CycneH3aMoHHOM) TEXHONOMMK NpeacTasneHsl B Tabnvue 4.3.1.

Tabnuuya 4.3.1 — YpoBHU 3MUCCUIA N NOTPEDNEHMS pecypcoB

MokasaTenb 3HaueHune
MoTpebnexve atunexa, kr/T 1027
OHepronoTpebnexve, kBT/T 700
Motpebnenve sogbl, M3/T 2.3
BbiBpock! nbinu, KriT 0,097
Bei6pockl JTOC, kr/T 2,30
XK, kr O2/T 0,067
Obpa3oBaHne MHePTHbIX OTXOAOB, Kr/T 0,0028
ObpasoBaHne onacHbIX OTXOAO0B, Kr/T 0,0039

Pasgen 5. NMpousBoacTBO nonunponureHa

Monunponunex (MIM) — oanH N3 Hanbonee SKOHOMUYECKN BaXHbIX TEPMOMNNACTUYHbIX
matepuanoB. Obnactn npumeHeHna MM MHOrOYUCNEHHbI: M3roTOBMEHNE MPO3padHbIX UNK
OKpaLLeHHbIX MULLEBbIX YMakoBOK, TEKCTWUMHA, aBTOMOOWIBbHBLIX KOMIMIIEKTYIOMX, W3RN
MEAMNLIMHCKOrO Ha3HauYeHNa 1 TOBapOB HAPOAHOro NoTpebneHus.

Csoictea [N onpegensoTcs NpoLeccoM NoNMMMepmsaLmM U UCMonL30BaHNEM KaTa-
nmaaTtopoB. Kak nokasaHo Ha pucyHke 5.1, MoHomepHoe 3seHo monekynbl M1 cocTout n3
TPex aToOMOB yrnepoga 1 LWecTn aToMoB BOAOPOAA.
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CHs3

PucyHok 5.1 — CTpykTypHas eguxuua Ml

MM npegcTtaBnseT co6oii NVHENHbIA NOAMMEP U OTHOCWUTCH K monuoneduHam, Mme-
TnbHasa rpynna (CH3) sBnseTca xapakTepHoi. B 3aBNCUMMOCTM OT pacrnofiokeHWs MeTWusib-
HbIX FPYnn B OCHOBHOM Lenu C-C pasnuyatT Heckosbko Bnaos M (pucyHok 5.2):

- aTaktuyeckuin M (A (A)) ¢ HepaBHOMEPHbLIM pacnonoxeHnem CHs;

- n3otaktmnyeckuii MM (MMM (B)) ¢ CH3, pacnosioXeHHbIMW Ha OAHOl CTOPOHE yrne-
poaHoi uenu;

- cuHamoTakTnyeckuii MM (CAN (C)) ¢ yepeaytowmmncs CHa.

PucyHok 5.2 — MonekynspHble cTpykTypbl Al (A), MM (B), Crn (C)

YBenuMyeHne TakTUYHOCTU (PerynsipHOCTM PacnoioXeHUs METUIbHOW TpynMbl) NpUBO-
OWT K POCTY CTENEHN KPUCTaIMYHOCTW, TeMNepaTypbl NaaBNeHUss, NPOYHOCTU MPU pacTsaxe-
HUK, XXECTKOCTU Y TBEPLOCTU.

MMM B HacTosiwee Bpemsi npeacTaBnseT 60MbLUIOA MHTepec A5 NPOMbILIEHHOCTY
(cteneHb kpuctannmsaummn 40 % — 60 %). Hekpuctannuueckuii AMM ncnonb3yetcsa B kade-
CTBE 3/1aCTOMEpPHbIX KOMNoHeHToB B [N cononumepax. Mpowussoactso CII ToNbko HepaBs-
HO cTasla BO3MOXHOI 6narofaps pasBUTUIO NPOMBbILLNEHHOCTU KaTanmnsaTtopos. CIM xapak-
TepusyeTcsl BbICOKOW 3/1aCTUYHOCTbIO, HECMOTPS Ha To, Yto CIM KpucTannmsyeTcs mMeaneH-
Hee ¥ B TOW e cTeneHu, yto u UMM.

MM He noABepxeH pacTPeckvBaHUIO, XPYMNOK Kak romononnumep (HO yAaponpoyeH B
NONMMEPHbIX KOMMO3MUMAX), obnagaeT 605ee BbICOKON pasMepHOil CTabuibHOCTbIO npu
HarpeBaHuu, 4Yem MNOMUSTUMIEH, & Takke HEeyCTOMYMB K OKUC/IEHMKO. Takne napameTpbl, Kak
CTeneHb KpUCTa/IM3auun, TeMNepaTypHblii MHTEpPBaa MNaBfeHnsl, NPOYHOCTb MPU pacTsxe-
HUW, XECTKOCTb W TBEPAOCTb, BO3pacTalT C yBe/MYeHWeM CTeneHn U30TakTUYHOCTU. Bo3-
[elicTBMe KMCNopoda W BbICOKOIHEPreTUYeCKOro M3flyYeHuss MNPUBOAMT K OXPYNUMBAHUIO Y
pasnoxexuto M. MM ceeTonpoHuuaems! (MMM-naeHka, Hanpumep, OYeHb MNpo3payHa), He-
YCTOUMBbI K BO3AENCTBUIO YyNbTPacdhoneToBoro nsnyvyeHuss 6e3 crtabunusauum, rmapodo6-
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Hbl, XMMUYECKU YCTOIUMBbLI K BO3AEWCTBUIO KMC/OT, Liefioyeld, COMeBbIX PacTBOPOB, PacTBO-
puTteneii, cnMpToB, BOAbl, (DPYKTOBbLIX COKOB, MOJIOKA, & TakkKe Macesi, XWPOB W MOMLLMX
cpeacTB. MMM HeycToMUMB K apoMaTUYecKUM W X/I0PUPOBaHHLIM Yrnesogopoaam, GeH3ony,
GEH3UHY W CUMIbHBLIM OKUC/TUTENISIM.

NN o6nagaeTt 4OCTATOYHO BLICOKOW TeMnepaTypoli NAaBMEHWs, HU3KOM MIOTHOCTbIO,
XOpoLuelt NPOYHOCTLIO M YAAPHOW BSASKOCTbIO. STU CBOMCTBA 3aBUCAT OT CTEMeHU KpucTan-
M3aumn 1 TUNA, YPOBHSI COMOHOMEPA, BXOASALLEro B COCTaB Mpoaykta. B cocTaB nonvnpo-
MUIEHOBLIX M3AENNIA MOXET BK/IHOUYATLCA Kaydyk, U4TO6Bbl M3MEHUTb MX HU3KOTEMMepaTypHble
CBOICTBA, WM MUHEpasIbHbIE HAMONHUTENN, CTEKIOBOMIOKHO, YTO6bI MOBLICUTH KPEMOCTb W
pasmepHyto CTabUbHOCTb.

O6uas cxema npoussoactsa MM npueeaeHa Ha pucyHke 5.3.

PucyHok 5.3 — lMpuHunnuansHasa cxema nosyvyeHms MM

B MMpOBOI MpakTuke B KayecTBe Cbipba AN npoussogcTsa MMM 06bIYHO MCMONb3YHOT-
CSl NPOMU/IEH NMPON3a, MPONUIeH HedTe3aBOACKNX ra3oB U MPOMWUIEH, MOMYYeHHbI Aerng-
pvpoBaHMeM MHAMBUAYaNbLHOro nponaxa.

5.1 MonunponuneH, NosiydaemMblin No razodpasHoi TeXHO0rnNn

OCHOBHblEe CyllecTBylOLWMe rasogasHble TEXHOMOrMM nonydeHust MM oTimyatoTcs
crnoco6amMu nepemMelLBaHns 1 0TBOAA TENIa peakuuu.

B uenom rasodpasHble NPOLECCHI XapakTepU3yTcs (B CUTy OTCYTCTBUSA XULKMX Cpef
W NerkocTV perynnpoBaHnsl cofepxaHus BoAOPOAA U COMOHOMEPOB) BO3MOXHOCTbIO MPOW3-
BO/ICTBA NO/IMMEPOB C LUMPOKMM [AMana3oHoM Perysmpyembix MOMeKYNsipHbIX Macc 1 cogep-
XaHWEM COMOHOMEpPa, COKpalleHUMEeM CPOKOB MEPEXOAa C Mapku Ha MapKy W MOHUXKEHHO
3HEepProeMKoCTbH0.
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5.1.1 OrvicaH1e TEXHO/OMHECKMX MPOLECCOB, MCMO/b3yEMbIX B HACTOsILLEE
Bpems

MasohasHas TEXHOMOIMA MpeanosiaraeT KOHTAKT razoo6pas3Horo nponusieHa ¢ TBep-

ObIM KaTa/iM3aTopoM (MM KaTasiM3aTopoM, CYCMEeH3MPOBaHHLIM B Macse), KoTopblii Tuja-
TeNbHO AMcneprupoBaH B 06bEME CyXOro MopoLuka nonvMmepa. B HacTosiwee Bpemsl pacnpo-
CTpaHeHue NoNy4YnUIN TP OCHOBHbIE ra3oddasHble TEXHOMOTN:

Nno/IMMepU3aLmMs OCYLLECTBNSETCS B NCEBLOOXWKEHHOM Cfloe, MNepeMellmnBa-
HMe NMPOUCXOAUT NOTOKOM MOHOMEpa, NMPOXOASALWMM Yepes Coi NoSIMMEPHbIX YacTul,

UCNONb3YHOTCH PeaKkTopbl C BEPTMKa/IbHOW KOHCTPYKLMEA MeLankm v yaaneHu-
eM Tensa peakumy MCnapeHVeM XUaKoro NponuieHa;

NPUMEHSIOTCA TOPU3OHTa/IbHbIE MHOTO30HHbLIE LMIUHAPUYECKAE PEaKTopbl, B
KOTOpbIX OTBO/ TEM/a OpraHW30BaH 3a CUeT LMPKYNSLMN 1 UCNapeHUst XXUAKOTO MOHOMEpa.

5.1.1.1 MazodiasHas TEXHOI0MSA C PeakTopoM C MNCEBLOCOXMKEHHBIM C/I0EM

B peakTop faHHOro Tuna HenpepbiBHO MOCTYNalT NOTOKWA kaTasimM3aTopa, MOHOMepa U
BOAOPOAA, KOTOpblE CMELUMBAOTCA B NCEBAOOXIMKEHHOM cioe. [ns peanvsaunm cononvme-
pr3auuy B TEXHOIOTMYECKYO CXEMY BK/lOUAIOT BTOPOI peakTop ¢ kunsAwwyM cnoem. lMpouecc
nportekaeTt npu Temnepartype meHee 88 °C n pgasneHun Hwxke 4 MMa. Ha pucyHke 5.1.1
npegcraeneHa cxema nonyyveruns MM no razohasHoi TEXHONOMMK B peakTope C NCeBA00XM-
XEHHbIM C/loem.

1 — rasochasHblil peakTop € NCEBAOOXMKEHHbLIM CNOeM; 2 — rasodasHblii
peaxkTop conosiMMepusaLmnn c NceBAOOKMKEHHbIM C/I0EM; 3 — KOMMPECCOopsI;
4 — xonoAuNbHWKN; 5, 6 — LUKIOHbI; 7 — BYHKEP OYMCTKM Mosimmepa

PucyHok 5.1.1 — la3zohasHast TEXHO/IOTNS B peakTopax C NCEBAOOXKMKEHHbIM
c/oem
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[nA yaaneHus oCTaToOMHOTO COAEPXaHUA He MpopearupoBaBLUMX MOHOMEPOB MONnu-
Mep U3 peakTopa BbIrpyaeTcs B GyHkep OUMMCTKM NONUMEpPa, NPOAYBaEMbIA a30TOM.

5.1.1.2 M'a3odpa3Hasa TeXHONOrnA ¢ BepTUKaribHbIM PeakTopoMm

PeakTopbl, ucnonb3yemble Ansi NOMy4YeHWst roMOMornMMepoB, GrOK-COMONMMEPOB U
CTaTUCTUYECKMX STUIEH-MPOMUITEHOBBLIX COMONMMMEPOB, ODBLIMHO XapakTepuayTca obbema-
My 25, 50 nnm 75 M3, oHM 06opyAOBaHbI BUHTOBBIMM MeLuankamu. [ns nosy4eHuss roMoro-
NMMEPOB AOCTATOYHO UCMONb30BaHUS NMEPBUYHOTO PeakTopa, B KOTOPLIA 3arpyXaeTca kara-
nnM3aTop, KOTOpbIA AOMmKeH BbITb XOPOLLO AUCMEPrMpoBaH B MOPOLLKOBOM Crioe BO usbexa-
Hue o6pazoBaHns YNNOTHEHUNA.

Peakuun nonvmepusaumu npotekaoT npy Temneparype 70 °C — 80 °C n gasneHnm
3 MlMa, paHHble yCroBMsi 4OCTATOMHbI ANS NOAAEPKaHUS ra3000pasHOro COCTOSIHUSA MOHO-
MepHol dasbl B peakTope. Huskune KoHUEHTpauum Bofopoaa HeobXxoaumbl ANS OCYyLLECTB-
TNEHNs1 KOHTPONS MONEKYNsiPHOM MaccChbl MONMMMEpa B LUMPOKOM AuanasoHe. Temnepartypa
KOHTpONUpyeTcs criegyomm obpa3oM: n3 BEPXHEN YacTu peakropa yaansiertcs rasoodpas-
HbIA NPOMMUIIEH MYTEM €ro KOHAEHCALMU C NMOMOLLbIO OXNaxaatolen Bodbl, COOpaHHbIN npo-
NMMNEeHOBLIN KOHAEHCAT BO3BpaLlaeTca obpaTHO B peakTop, rae ero ncnapeHne obecnevmnsa-
eT Tpebyemoe oxnaxaeHue, a Takke AOMONHWTESNBbHYI0 aspaumilo NepeMeLumBaemoro no-
poLukoobpasHoro cnos. Ha kaxayro ToHHy npouasoaumoro NI TpebyeTtcs nopsaka 6 T xua-
KOro MponuneHa, KoTopbIA BbINApUBAETCS B KAYECTBE OXNaXAatoWero areHra.

Ha pucyHke 5.1.2 npeacraeneHa TexHonormyeckasi cxema npouvssoacrsa M.
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1 — nepBUYHbIl peakTop; 2 — conosmmepusartop; 3 — Komnpeccopsl; 4 —
XONOAUNBHWK; 5 — XWUAKOCTHBIA Hacoc; 6 — UnbTPbl; 7 — NepPBUYHBIA
LIMKMIOH; 8 — fge3aktusauusa/npoayska

PucyHok 5.1.2 — lasogpasHas TexHonornsa nonydexums MM B BepTuKasibHOM
peakTope

[OucnepcHas hasa U ras-HocuTeSlb HEMPEPBLIBHO MOCTYNAlT M3 NEPBUYHOMO peakTopa
HenocpeAcTBEHHO B LUMK/IOH HU3KOTO AaBneHus. [ponuIeHOBbI ras-HocuTelb M3 LMK/IOHA
HanpaB/sieTCa Ha Peuuk/ B PeakTop MOC/E CXKaTUsl, CKWKEHWUS U MHOrda AucTuansuum. 3a-
TEM gucnepcHas hasa nojaeTcs Ha MPOAYBKy, rAe Ae3aKTWBaTop MoAABMSeT OCTATOYHYH
aKTMBHOCTb KaTasM3aTtopa, as3oT yAasnsieT cfiedpl nponuieHa us nopollka. OTcloga nopoLlok
HanpaenseTcs B CUOC ANs1 CTabumsauum U rpaHyIMpoBaHns. SKCTPY3usi CONPOBOXAAETCS
oTnapviBaHMeM [ns yAasieHUs BCEX O/IMTOMEPOB U OKUC/IEHHbIX OCTATKOB W3 rpaHyn ans
o6ecneyeHnsi TOBapHbIX CBOMCTB.

5.1.1.3 Ta3oasHas TEXHOIOTUA C TOPU3OHTA/IbHbIM PeakTopoM

[aHHas TexHonornsa OoT/AnYaeTcs WCNOo/Ib30BaHWEM TFOPU3OHTA/IbHO PacroNOXEeHHOM
MeLlankv, npegHasHayeHHon AN nepeMeLlnBaHus Cnosi NOpoLLKa B peakTope.

CBexuii MOHOMEpP U CKOHAEHCUPOBAaHHbIE PeLVpPKYIUpYoLLMEe MOHOMEpbl PacnbIsioT
B BEpPXHEeW YacTu peakTopa, obecneunBas OxIaxAeHue, B TO BPEMS KaK HECKOHAEHCMPOBAH-
Hble MOHOMEpPbI 1 BOAOPO BBOAAT AN NOAAEPXKAHMA ra30BOro cocrasa.

Ha pucyHke 5.1.3 npegctasneHa cxema nony4veHus MM no rasogasHoin TEXHONOMMK C
rOPU30HTaSIbHBIM PEAKTOPOM.
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1 — ropu3oHTanbHbIi peakTop; 2 — byHKep Ae3akThBaLus U 04YUCTKU
nonumepa; 3 — Komnpeccop; 4 — X0NoAuUNbHUK; 5 —
HakonuTenb/cenapaTopHbIii 6ak

PucyHok 5.1.3 — lasodhasHas TexHonorns nonyyexnus MM B ropu3oHTasibHOM
peakTope

Cxema BKoYaeT cTaguun esakTuBauun KaTa/IMTUYECKOro KOMMJiekca U NpoayBKU Kak
B TEXHONOINKN C BEPTUKA/IbHBbIM pPEeakToOpoM.

512 Tekylye ypoBHM SMUCCUN B OKPYXKatOLLLytO cpeay

YpoBHM NOTpe6neHns 3HepropecypcoB 1 MaTepuasibHbIX pecypcoB npoussogcTtsea Il
no rasogpasHoli TexHoNorMn npeacTasneHsl B Tabnuue 5.1.1.

B tabnvuax 5.1.2-5.1.4 npegcraBneHbl faHHble 0 Bblbpocax, copocax 3arpA3HsaLLmX
BellecTB, 06beMax o6pa3oBaHMss 0TX0A40B Npu nonydeHun MM no razodhasHoil TEXHONOTUK.
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Tabnwuuya 5.1.1 — YpoBHM NOTPeBNEHNA SHEPrETUHECKMX U MaTepuanbHbIX PECYPCOB MPW NONYyYEHUM NONMNPONMIeHa no rasodasHon

TEXHOSOrN
[a3obasHasn TexHonorms
HaumeHoBaHue EavHmybl PeakTop ¢ NCeBA00XKMKEHHBIM . .
SHEPFETHUECKIX PECYPCOB VamepeHus choem BepTukanbHbIn peakTop "Opu3oHTanbHbIN peakTop
MuH. Makc. MuH. Makc. MuH. Makc.
OneKTposHeprms KBT-u/T - - 260 320
Tonnueo ThiC. M3 1450 2473 - -
TennoaHeprus lkan 9550 19 832 - -
MponuneH Kr/T - - 1030 1060

99,5 % CaHe)
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Tabnuuya 5.1.2 — BbiBpockl 3arps3HAIOLMX BELLECTB B aTMOCHEPHBIN BO3AYX MO rasodasHom TexHonorum

YaenbHble nokasatenu Beibpocos 3B, Kr/T npogykuuu, He 6onee

[azoda3Has TexHonorus

HauveHosanue
PeakTop ¢ ncespao- . .
OKVOKEHHBIM CIOEM BepTukanbHbI peakTop [Opu30OHTanbLHLIN peakTop
Yrnesogopognbl npegensHole C1— Cs - 0,01
(ncknrovas meTaH)
MponuneH 0,01 0,2
As0Ta anokemg, 0.1 -
AsoTa okemg 0,09 -
Yrnepoga okeung 1,0 -
Yrneeogopogab! npeaensHele Ce — Cio - -
MponuneH 0,006 —
Kucnota ykcycHas 0,01 -
B3BelueHHble BewecTBa (Mblb NOMMe- 0,09 0,01

pa, apauTuBbI)

Tabnuya 5.1.3 — COpock! 3arpasHAIOLLMX BELLECTB B aTMOCKHEpPHbIN BO3AYX MO ra3ohasHon TeXHONorMn

HaumeHoBaHue

YaenbHasa macca 3B B CTOYHbIX BOAAX A0 OYMCTKM, KI/T NPOAYKUUK, He Oonee

[asodpasHas TexHonorus

PeakTop ¢ ncespo-
OXMPKEHHBIM CrOemM

BepTukanbHbI peakTop

FOpU3oHTanbHbLIN peakTop

B3BeweHHble BewecTea (Mbb Nonume- 0,034 0,024
pa, ananTvBbI)

XMK 0,08 0,03

pH (ea.) 8-10,5 8-10,5
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Tabnwuya 5.1.4 — OTxoabl Npon3BoACTBa MO ra3odasHon TEXHONOMMK

YaenbHasa macca 3B B CTOUHbIX BOAAX A0 OYWUCTKU, KI/T Nnpoaykuum, He 6onee

Hanmerosanve otxonos | Koa no ®KKO Knacc onacHoctu lasodpasHas TexHonorna
Ana OC PeakTop ¢ ncesao- BepTuKanbHbIN .
"opusoHTanbHbLIA peakTop
OXWXKEHHbIM Ccnoem peakTop
OTtxogbel macen (mu-| 40600000000 3 - 0,05 0,04
HeparbHbIX)
Yronb  aktueuposaH-| 44250402204 4 - 0,005 0,0003
HbIW OTpaboTaHHbIN
Ueormutr  oTtpaboran-|44210101495 5 - 0,05 0,004
HbIA
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5.2 MNonunponuneH, Nofly4yaeMbIi NO CYyCNEeH3UOHHOW TEXHONOTUMN B
pacTBopurene

5.2.1 OnucaHue TeXHONMOrMYecKUx NpoLieccoB, UCTMONb3YEMbIX B HacTosLiee
Bpems

MpoLecc nonyyeHnss NONMNponuIeHa — CyCrneH3NOHHbIN B CPeAe yrneBofOPOAHOTO
pacTBopuTens Hedpaca ¢ NPUMEHEHVMEM HAHECEHHOr0 TUTAHOMAarHMEBOrO KaTanmusaropa,
ZLOHOpa u cokatanusatopa — TpuaTunanommHmna (TOA), B KauecTBe perynsaropa MOormeky-
NAPHOM Macchl UCMONb3YEeTCA BOAOPOA (CM. pUCyHOK 5.7). TNopoLwlok nonunponuneHa otae-
nsetcs oT Hedpaca Ha ueHTpudyre, CyLULMTCA FOPSHUM a30TOM U NMHEBMOTPAHCMOPTOM MO-
LaeTcs Ha YCTaHOBKY rpaHynmpoBanua nonunponuneHa. OtpaboTaHHbIn Hedpac ounLLaeT-
CA OT MpVYMEeCeN Ha ysne pereHepauun pacTBOpWUTENEW M BO3BpaLlaeTca Ha nonvmepusa-
uuto.

MonyyeHve nopoLLKa NONMNPONUIEHa OCYLECTBSETCA HAa TEXHONMOrMYECKOW JIMHUW,
A€ BO3MOXHO NOMy4YeHMe Kak roMononMMepa, Tak 1 Cornormmepa nponuiieHa ¢ STUIEHOM.

Mpouecc nomy4yeHUs MopoLlka MonMnponurieHa COCTOMT U3 CrneayowmxX OCHOBHbIX
craaunm:

- MPUrOTOBINEHWE KaTanMTUYeCKoro KOMMMeKea;

- nonMMepu3auusi ponuneHa nuny cononmmepusanms NponuneHa ¢ 3TUIeHoM;

- OTAEeneHne CycrneHsum nonmmMepa;

- CyLLKa NopoLUKa NonunponuneHa;

- OTAENeHNe aTakTM4YEeCKOro NoNMNpPonuIeHa 1 04NCTKa Hedpaca;

- rpaHyIMpoBaHne NopoLLKa NosMnponuneHa;

- pacdpacoBka 1 ynakoska.

MpuroToBneHne KaTannM3aTopHOro KOMrekca

Ans npurotoBneHns karanusatopHoro komnnekca (TMK + TOA + goHOp) B €MKOCTb
3arpy>aroTcs pacyeTHbIE KONMYECTBa peareHToB:

- Hedppac ¢ yana pereHepauun pacTBopuTenen;

- pactBop TpuatTunanomuHia (TOA) B Hedpace (SBnsieTCsS cokaTtanns3aTtopom n Ao-
NOMHUTENBHO CIYXUT ANS OYNCTKM Hedopaca 1 NponuneHa oT Braru);

- pacTBOp AOHOpa B Hedpace (perynvpyeTt CTeneHb M30TaKTUYHOCTU MonuMnponune-
Ha);

- TUTaHomarHneBbIn katanunaaTtop (TMK) 13 KoHTerHepa.

Mo okoH4aHum 3arpy3km TMK B eMKOCTb nogaeTcs Ha opobpaboTky NPONUNEH, Bbl-
MOMHSIIOLWMI POnb UHMLIMATOPa Katanu3aTtopHOro komnnekca. lNocne obpaboTkn nponune-
HOM CYCMEeH3Us KaTanuvaaTtopHOro KOMMMeKca HanpaBnaeTcs B pacXOfHble eMKOCTU, OTKyAa
noaaeTcsi A03MPOBOYHBIMM HACOCaMU B PEaKTOPbl MONMMepn3aumm.

Monumepusauusa nponuneHa

Mpouecc nonvmepmnsaumm OCYLLECTBRSETCA MOCnefoBaTensHO B ABYX peaktopax C
npenBapuTensHor nonnumepusauduen B dopnonumepusartope. MNMonyyeHHas cycneHsmsa no-
nMmMepa B Hedpace C HM3a PeakTopa BbIrPY)KaeTCA BO BTOPUYHBIA PEakTop MU Aanee nocry-
naeT B Aerasatopbl Ans yAaneHus Henpopearvposasllero nponuneHa. OtaeneHve nponu-
INeHa NPOUCXOAMUT 3a CUET CHUKEHUS ero pacTBOPUMOCTM B Hedppace Npu CHWKEHUN AaBrne-
Hus ao 0,04 MMa (0,4 krc/cm2). CKOHAEHCUPOBaBLLUIACSA Hedopac U3 KoHAeHcaTopa CnmBaeT-
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ca obpaTtHo B Aerasatop. [lerasatop — LMNMHAPUYECKaa BEPTUKarbHas eMKOCTb C MeLuan-
kon. Temnepatypa B ferasartope nogaepxusaetcs B npegenax 50 °C —60 °C. Hacocom
OCYLLECTBSIETCH OTKa4Ka CycrieH3um B OydepHyo eMKOCTb.

LlenTpudyruposaHue cycneHsum nonvnponuneHa

CycneHaua nonunponuneHa us BydepHon eMKkocTn nogaetca B uUeHTpudyry. LleH-
Tpudbyra oTaensieT BNaXHbIA M30TAKTUYECKWA NONMMeEp OT Hedopaca, cogepxallero pacTeo-
PEHHYI0 (hpaKkLMO aTakTudeckoro nonmmepa. Hegpac noctynaet B c60pHUK, OTKyaa Haco-
COM HanpaBnsieTcs B OTAENeHue pereHepauum pacteoputenen. ocne pereHepaumn He-
dpac noctynaeT B cOOPHUK, OTKyAa HACOCOM HanpaensaeTCA B NEPBUYHBIE PEaKTOPbl NONM-
Mepusaumm (peuvkn pacteopuTensi). BrnaxHbii nonmmep Bbirpyxaetca B OyHKep U LUHEKOM
NoAaeTCsl Ha NEPBYIO CTYMEHb CYLLKW.

Cyuika nopouika nonunponurneHa

Mpouecc cylwku nonvmepa OCYLLECTBAETCA ropsidMM a30TOM B ABYXCTYNeH4aToM
CyLUMnNbHOM arperare: 1-A CTyneHb — MHeBMartuyeckasi CyLuMnka, 2-a CTyneHb — ABYyXKa-
MepHas CyLUMUIKa «KUnaweroy cnos. Kaxkaas ua cryneHem CyLikM UMeeT CBOW HE3aBUCUMBIN
3aMKHYTbIV KOHTYP LIMPKYNSLMM TennoHocutens (asoTa). BnaxHbii nonvmMep co LiHeka no-
[.aeTca B MHEBMATUYECKYHO CyLLUIKy. [TOTOK ropsiiero asoTa, NofaBaeMbii CHU3Y, UCnapseT
OonbLyto YacTb Hedpaca M LOCTaBnsieT NOPOLLUOK NonMMepa B napannensHo pabortarowme
LMKIOHbI, B KOTOPbIX NpOUCX0oauT paspenenne ¢as. Teepaas asa (nonumMep) CEKTOPHBIMU
nUTaTENSMN NMOAAETCS Ha BTOPYIO CTYMEHb CYLLKU — CYLUWNKY «KUnsiwero cnosy. MoTok ro-
PsiYero TEMMOHOCUTENS, HaChILLEHHBIA NapaMu Hedopaca, NOCTYNaeT Ha O4YNCTKY B CKpyobep.
B ckpybbepe npoucxoguT oxnakaeHne TEMNOHOCUTENSI U Ero OYUCTKa OT napoe Hedpaca.
OunLeHHbIN asoT U3 ckpybbepa Bo3BpaLLaeTcs, NpeABapUTENbHO HarpeBascb B Tennoob-
MEHHMKE B NMHEBMaTUYeCKyto Cylunnky. NMHeBMOTPaHCNOPTOM CyXOW NMOPOLLOK nonvMepa Ao-
CTaBMAETCA K CKNAACKMM @MKOCTAM YCTaHOBKW rpaHynmpoBaHUs.

OtpeneHue Hedbpaca OT aTakTUYECKOro rnonumepa

Hedpac, comepxawmi pacTBOPEHHbIN aTaAKTUYECKUI NONUNPONUIEH, MPOMUIIEH,
He BCTYNMBLLWIA B peakLuio, BOAY, M30TaKTUYECKUIA MONUMNPONMUIIEH, BbICOKOKUMNSLLME ONUro-
Mepbl MOAAITCA B BbiNapHble annapatbl AN OTAENEeHUs aTakTU4ecKoro nonmnponuneHa.
Mapkl HeMpaca, He BCTYNUBLLMIA B peakLUmio NPONUITEH, BbICOKOKMNALWLME ONMroMepbl NocTy-
narT B peKTUUKaLMOHHYIO KONMOHHY. B KONoHHe nmpoucxoauT otaeneHne Hedpaca oT onu-
rOMEpPOB N OCTaTKOB aTakTUYECKOro Nonmmepa, YHECEHHOrO C Napamm pacTBOPUTENS.

FpaHynupoBaHue nonunponureHa

TexHonornyeckMi NpoLecc NpPOM3BOACTBA TOBAPHOro MOMUMPOMUIEeHa COCTOUT U3
cnegylowmx NoLCTagum:

- NPVEeM 1 COpPTMPOBKa MOPOLLKa NOMUMPONUIeHa Ans co3gaHus Heobxoaumoro 3ana-
ca NopoLLKa;

- TPAHCMOPTUPOBKA NOPOLLKA Ha NMHUW SKCTPY3UK;

- Nony4YeHne CTabunmnanpoBaHHOro NONMNPONUIIEHa METOAO0M SKCTPY3uK;

- XONno4Hasa roMoreHn3aums rpaHyiMpoBaHHOro NonMNPonMneHa;

- XpaHeHue, pacdacoBka, OTrpy3Ka TOBapHOro NONMMNponmneHa.

TexHonornyeckas cxema AaHHOro npouecca npeacraBneHa Ha pucyHke 5.2.1.
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V1

U WL V2 W OeTREEAREN

1,4 — cmecuTenu-gucnepratopsbl; 2,3 — MepHuKK; 5 — dpopnonmmepusarop;
6, 7 — nonumepwusaropbl; 8 — gerasartop; 9 — ueHTpudyra; 10 — nuTartens;
11 — BeHTUNATOP; 12 — Kanopudpep; 13 — Tpyba-cywwunka; 14 — GyHkep;
15 — cywunka B kunswem croe; 16 — npomexyroyHas emMKoCTb

PucyHok 5.2.1 — Cxema nosydeHus NN Ha BbICOKOAKTUBHOM KaTasinsaTope

5.2.2 Tekylme ypoBHN 3MUCCUN B OKpYXalolylo cpeay

YpoBHW NOTPe6EeHNs aHepropecypcoB npu nosydeHun M no CycrneH3MOoHHOW TexXHO-
NIOTUM B pacTBopuUTENe NpeacTasneHbl B Tabnuue 5.2.1.

Ta6nuua 5.2.1 — YpoBHU NOTPeBNEHUS IHEPTrEeTUYECKNX PeCcypcoB

MWHMMaNbHBIN pacxos, MakcyMasibHbI pacxos,
HavnmveHoBaHue aHep- EavHnub
3HEpreTMYeCcKMX PecypcoB  3HEPreTUHecKUX pecypcos
reTM4ecknx pecypcoB  V3MepeHus
(yaenbHoe 3HaueHue) (yaenbHoe 3HaveHve)
Map Mkan/t 0,95 1,0
OneKkTpoaHeprus KBTU/T 430 475

YpoBHU NoTpe6eHns MaTepuasibHbIX PecypcoB npeacTaBeHsl B Tabnuue 5.2.2.

Tabnuuya 5.2.2 — YpoBHU NoTpebsieHns maTeprasibHbIX pecypcoB
MuvHUManbHBIM pacxof Ma-  MakcMMaribHbI pacxof, Ma-

HavmeHoBaHvie maTe- EfnHnub TepuaibHbIX (CbIPLEBbIX) TepuasibHbIX (CbIPbEBbIX)
puasibHbIX pecypcos M3MepeHnss  pecypcoB (yAesibHoe 3Hade-  pecypcoB (YAesbHoe 3Haye-
HVe) HVie)
Kr/T 1038 1096

Mponunex
B tabnuuax 5.2.3-5.2.5 npefcTasneHbl fAaHHble 0 BbiGpocax, copocax 3arpA3HALLIMX
BellecTs, o6beMax 06pa3oBaHUA OTXOLOB B OKpYXalwollylo cpefy npu nonydyeHun MM no

CYCMEH3VOHHOI TEXHOIOTUM B pacTBOpUTESE.
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Tabnunuya 5.2.3 — Bbibpoch! 3arpAsHSIOLLMX BELLECTB B aTMOCHEpHbIN BO3AYX

YaenbHble nokasarenu seibpocos 3B,
HaumeHoBaHve
KF/T npoaykuumn, He 6onee
AsoTa guokena 0,1
AsoTa okeng 0,02
BsBelueHHbIe BewecTBa (Mbib NoONUMepa, aaanuTuBbl) 0,2
Yrnepoga okeua 0,2
Yrneeogopoge! npeaensHele Cs — Cio 3,0
MponvneH 3,0
Kncnota ykcycHas 0,03

Tabnunuya 5.2.4 — COpochl 3arpAsHALLMX BELECTB B BOAHbIE 06beKTbI

HaumeHoBaHue YaenbHasa macca 3B B CTOYHbIX BOAAX A0 OUMCTKM, KI/T, He Bonee
AntoMUHUI 0,02
HedrenpoaykTbl 0,02
B3BelueHHbIe BeLecTBa 0,1
XIMK 0,3
pH (es.) 7-10
Tabnuuya 52.5 — OTx0abl NPOM3BOACTBA
YaenbHaa
Knacc onacvoctu | Maecd obpa-
HaumeHoBaHue 0Tx040B Kog no ®KKO 30BaHuA OT-
ansa OC
X0A08, Kr/T,
He 6onee
OTX04bl CUHTETUYECKMX N MUHEPArbHbLIX Macen 40800000000 3 0,3
A P 41300000000 ’
LLinam ouncTkm emKocTen 1 TpyGonpoeoaos oT HeTU U HETENPOAYKTOB 91120002393 3 0,2
OTX04bl O4UCTKM AbIMOBbLIX ra30B 74798151394 4 2,5
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OkoHn4aHue mabnuysi 5.2.5

YpenbHasa

macca obpa-
Knacc onacHoctun
HanmeHoBaHne 0Tx0408B Koa no ®KKO 30BaHNA OT-
ans OC
XOA,0B, Kr/T,
He Bonee
OTxoabl rpaHynaLMM NOAMNPONUIeHa 31551121204 4 1,5
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5.3 MonunponuneH, Nnony4YyaemMbiii NO CyCNneH3MOHHON TeXHONOorMm B
nponuneHe

B HacTosiee Bpems npu npoussoactee MMM B mupe n B Poccmn cambim pacnpoctpa-
HEeHHbIM CNOCoBoM sIBNSETCS MONMMEpU3aLms NponureHa CycneH3noHHbLIM METoA0M B NeT-
NEBOM peakTope B XUAKOM NponuneHe.

MosiBneHve n panbHelllee COBEPLUEHCTBOBaHWE HaHeCeHHbIX katanuaartopos IV no-
KONEHWS NOBbLICUITO 3HEPro3athPEKTUBHOCTL U CHU3UIIO NPSIMbIE NPOU3BOACTBEHHbIE 3aTpaThl
paHee BHeAPEHHbIX CYCMEH3NOHHbIX npoueccos. NMosiBneHne BbICOKOA(MEKTUBHBIX KaTanu-
Tuecknx cuctem IV nokoneHusi ¢ akTMBHOCTLIO Bonee 20 kr nonunponuneHa Ha 1 r katanu-
3aTopa nNo3Bonuno paspaboTtaTb yNpOoLLEHHbIA NMPOLIECC NONMMEPU3aLmm B XXMAKOM MOHOME-
pe (nponunexe).

5.3.1 OnucaHue TeXHONIOrMYECKUX NPOLIECCOB, UCTNOSIbL3YEeMbIX B HacTosiee
Bpems

TexHONorM4eckmi NpoLecc Npou3BoACTBa NONUMPONUIIEHa NO3BONSET NonyYyaTh LUK-
POKMIA aCCOPTMMEHT MONUMPONMIIEHa, ero CTaTcononMMepoB 1 GIOK-COMONMMMEpPOR C 3TUNe-
HOM K ByTeHom (ByTuneHom). lMpouecc CyCneH3VOHHOW MonMMepusauuMn nponuneHa npu
HU3KOM faBlieHNN NpoTeKkaeT No aHMOHHO-KOOpPpANHALMOHHOMY MEeXaHU3MY.

I'Ionmwlepmaaqm nponuneHa npoBOAUTCA B YCNOBUAX OTHOCUTENIbHO HEeBbICOKOro
[AaBneHns 1 TeMnepaTypbl B MPUCYTCTBUN YCOBEPLUEHCTBOBAHHOWM KaTanUTUYECKOW CUCTEMBI
Lurnepa — HatTa (BbICOKO3thOEKTUBHBIM TUTAHOMAarHUEBbIA katanuaaTtop). Tenno peakumm
OTBOAUTCA OXNaKAarLlelt BOLOW, LMpKynupylowen B pyballkax neTrieBbix peakTopoB U
TennoobMeHHMKax.

B kayecTBe cokatanusatopa (aktuBatopa) NpUMeEHsieTCs TpuatunanioMuHin (TOA).
Kpome TOro, B coctaB KaTanuMTM4eckoro KOMIeKkca BXoAMT AOHOP, KOTOPbIW MO3BOMAET pe-
rynMpoBaTh U30TaKTUYHOCTL MONUMEPa, T. €. COOTHOLLIEHNE U30TaKTUYECKOrO U aTakTU4eCcKo-
ro nonvMepa.

HwxHas rpaHuua coaepXxaHusa atakTu4eckoro nonmmepa B U30TakTU4eCKOM Nonume-
pe pomkHa obecrneumBaTthb NErkocTb nepepaboTkn NonMmepa, a BEPXHSAA rpaHvua coaepxa-
HUA aTakTu4eCckKoro nonunponuneHa onpenenAarca Tpe6OBaHVIHMI/I K KayecTtBy nonumepa.
MoBbILWEHWE COAEPXKAHNS aTaKTUYECKOro MONMNPONUIIEHa yxyaLlaeT nokasaTenmn NpoYHOCTU
nonumepa.

TexHOnorm4yeckuin NpoLecc NonyyYeHNs NOnuMponuIeHa COCTOUT U3 CNeayoLmX Oc-
HOBHbIX CTafWN:

- MpyemM, XxpaHeHne 1 nogaya Cbipbs U Marepuaros,

- NIPUroTOBIEHNE KaTarnMTn4eckoro KoMnnekeca;

- nonnMepun3agua, cocrodalaa n3 cnefyrowmx TeXHONorm4ecknx CTa,ElI/IﬁZ

- (hopnonumepmsauus;

- nonuMepu3aums B NMeTNEBbIX peakropax;

- jerasauus, otnapmBaHMe U Cyllka, COCToswas U3 cneayrowmux TexHOJTOrm4Yeckux
cTagun:

- Aerasauma MOHOMepPOB NPy BbICOKOM AaBleHnn;

- pereHepauus NponuneHa u BoAopPoAa Nnpuv BbICOKOM AaBEHUN,
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- Aerasayusi MOHOMEPOB MPY HU3KOM AaBIEHUU;

- nobaeneHve BeH3oata HaTpus;

- oTnapuBaHne nonmMepa,;

- rPaHyIMpPOBaHWe NMopPOLLKa NOUMNPONMIeHa.

MpuHUMNManeHas TEXHOMNOMMYecKas cxema nonMMepusaumn nponuneHa B NeTnesoM
peakTope C nNpefBapuTerbHbIM KOHTaKTOM KaTanuaaTtopa U NponuneHa B peakTope npeasa-
puUTENBHOM NoNMMepU3aLmMn NpeLcTaBneHa Ha pucyHke 5.3.1.
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| Katanusatop

{T3AN

1,2,6 - dunbTpbl; 3 - NpeAKOHTaKTHas eMKOCTb; 4 - peakTop hopnoavMmepusauun;
5-netneBolii peaktop; 7,8,9 - Hacochkl; 10,11,12,13 - Tennoo6meHHble annapartbl; 14,15 - pacxofHble eMKOCTh

PucyHok 5.3.1 — Cxema nony4deHus MM no cycneH3noHHON TEXHOI0rMK B NpOnuieHe
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AKTVMBMPOBaHHbIN KaTanusaTop M3 eMKOCTU MpeaBapWUTenbHOrO KOHTakTa (CMech Ka-
Tanuaartopa, goHopa u TOAJT) noctynaeT B CMeCUTENW, rae OH CMEeLUMBAaETCs C OXNaKAEH-
HbIM MPOMWIIEHOM W MOAAETCA B peakTop MpeinonvMepusauuy, npesHasHadyeHHbIn Ans
npenBapuTenbHOM NoNMMepU3anmm NponuneHa Ha NoBepPXHOCTU KaTanuaaTopa.

Monvmepusaumsa HebonbLIOro Konm4ecTea NponuneHa NPOUCXOaUT NPU KOHTPOMNUPY-
eMblIx ycnoeusix: Temnepatype 20 °C, nasneHun 3,4 MMa (makcumaneHo 5,6 MlMa) n Bpeme-
HY dopnonmumepmsadmm 10 MyH. Mpy dopnonumepmsanmm MOPMUPYHOTCS aKTUBHBIE LIEHTPbI
ronvmMepa BOKPYr YacTuL, kKaTanuaaropa, YTo NpeaoTBpaLlaeT 3aMerbYeHne YacTuy kaTanm-
3aTopa BO BpeMsi OCHOBHOW nonvmepusaumun. dopnonumepmsaumnsi NpousBoLMTCS B NPeano-
JNIMMEpPU3aLIMOHHOM peaKkTope, rae Ha KaxAbI rpaMM rNofaBaemoro Kkaranusartopa nonvme-
puayetcs Toneko 200-300 r nponuneHa. Llene dopnonmmepusaumm — noCTENEHHO Karcy-
nmMpoBaTb UNM cosgaTbe 060MoYKy BOKPYT YacTuLbl kaTanusaropa. 3T1a obornoyka sawmaet
KaTanusaTtop, Korga OH NocTynaeT B NETNEBOW peakTop NonMmepusaumm.

KancynvpoBaHHbI KaTannaaTop 13 peaktopa gopnonumepusaumm BbIBOAUTCA B KOH-
TYPHbIV NeTNeBor peakTop. [oTok NponuneHa NojaeTca B NETNIO peakTopa.

Mpouecc nonumepusaumm ANS NPOW3BOACTBA FOMOMONMUMEpA, cTaTcornonumepa wu
TPOWHOrO Cononmmepa NpoTekaeT B NETNEBbIX peakTopax. Konv4ecTso peakTopos onpeae-
NASTCH NPOU3BOAUNTENBHOCTLIO YCTAHOBKN M BPEMEHEM NONMMEPU3aLINA.

Ycnoeust nonvuMepraaummn Ans roMononmmepoB 1 CTaTConoiMMeposB:

- Temnepartypa: 70 °C;

- nasnexHue: 3,4—4,3 Mlz;

- Bpems nonumepusauyun: 1—1,5 4 (npm MakcumansHoOM Harpyske);

- KOHUeHTpauusa cycneHsmmn: 50 % — 60 % oT macchl.

[ns nonyyeHnsa TpomHOro cononumepa Heo6xoaumMo obecneunTb MEHbLLYIO TemMnepa-
Typy nonuvepusauum 60 °C ¢ y4eToM MOBbILLEHHOW XUMUYECKOW akTUBHOCTU. [lpyrne pabo-
yMe napameTpbl OCTATCSH HEU3MEHHBLIMM.

[ns nonyyeHma cratcononvMepa B METNEBbIE PeakTopbl C MOCTOSHHBIM PACX0A0M
rnopaeTcsi 3TUNeH. ATUNeH nogaeTcs B razoobpasHOM BUAE U CMELLMBAETCS C KUAKUM Mpo-
MUNeHoM nepes BBEAEHNEM €ro B NeTIEBOW peakTop.

Ons nony4eHus TporHoro cononmmepa OyTeH-1 nopaeTcs B NeTneBble peakTopbl C
OCHOBHbIM MOTOKOM MNponuneHa, OyTeH-1 cMeluMBaeTcs C NPONUIEHOM, MOCTYMNAOWMUM ne-
pea nofavert nMponuneHa Ha OCyLUKY W B eMKOCTb MOoAayn MponureHa, U3 KOTOPOWM CMeChb
nponuneHa n ByteHa-1 B TpebyemMom no marepuansHomy GanaHcy COOTHOLLEHUW NoAaeTcA
B MeTNEBbIE PeaKTopbl.

ObLwee KONMYECTBO MOHOMEPOB OMPEAENSETCs B COOTBETCTBMM C 3afaHHbIM COOT-
HoLLeHWeM aTuneHa k ByTeHy-1 B nonmmepe 1 obLel Npom3BogUTENBHOCTLIO.

Tenno peakumm OTBOAUTCS OXNaxAaroLWen BoAOW, LUMpKyvpytoLwen B pyballkax net-
NEBbIX PEAKTOPOB M TENNOOOMEHHMKAX.

[na npekpalleHns peakumm B criyqasx npou3oLleaLLnX MHUNLEHTOB B HUXKHIOK YacTb
peakTopa B HECKOIbKO TOYEeK MofaeTca MoAaBMnsoLWMiA areHT — CMeChb OKcuAa yriepoa c
asoTom (2 % CO+98 % N2).

5.3.2 Tekywime YPOBHM 3MUCCUMN B OKPYXKaloLW Yo cpeay

YpoBHU NOTPeBreHnst sHepropecypcoB npeacTasneHsl B Tabnuue 5.3.1.
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MuHUManbHbIA pacxos MakcumanbHbIn pacxod
HaumeHoBaHue 3Hep- | EguHuubl ns-
3HEPreTUYeCcKnx pecypcoB | 3HEepreTUYECKUx pecypcoB
reTu4eCcKnX pecypcos MepeHus
(yaenbHoe 3HayeHue) (yAenbHoe 3HayYeHune)
OnekTpoaHeprus KBT-u/T 300 311
TennosHeprna lkan/t 0,20 0,22

YpoBHW noTpebneHnsa matepuanbHbIX pecypcoB nNpefcTaeneHsl B Tabnuvue 5.3.2.

Tabnuya 5.3.2 — YposHu notTpebnenna matepumarnsHbiX pecypcoB

HaumeHoBaHue mare-

EavHuybl ns-

M

TepuarnbHbIX (CbIpbEBbIX)
pecypcoB (yaernbHoe 3Have-

VMHUManbHBIN pacxog Ma-

MakcrumanbHbIi pacxog ma-
TepuanbHbIX (CbIpbEBbIX)
pecypcoB (yaenbHoe 3Hade-

puarnbHbIX pecypcoB MepeHus

Hue) Hue)

MponuneH TIT 1,04 1,04

MponuvneH u aTuneH I 11 11
AN COMOHOMepoB

B Tabnuuax 5.3.3-5.3.5 npeacraeneHbl AaHHbIe 0 BbIOpOcax, cOpocax 3arpAasHAOLLMX
BelecTB, o6beMax obpaszoBaHMs OTXOLOB B OKpyxawolwyto cpeay npu nonydeHun MM no

CYCMEH3MOHHOW TEXHOMOMM B NPONUIEHe.
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Tabnuya 5.3.3 — BeiBpockl 3arpasHAOLLMX BELLECTB B aTMOCHEPHbBIA BO3AYX

HaumeHoBaHne

FopoBas macca 3B B oTxoaawmx

YaenbHble nokasatenu Boibpocos 3B, kr/T

rasax, T npoaykuuu, He 6onee

A30Ta guokeua 13,75 0,064
A30Ta okeng 2,12 0,01

MeTaH 2,6 0,012
Yrnepopa okcug 106,23 0,494
Yrneeogopoabl npeaencHble Ce—C12 4.3 0,020
KucnoTta ykcycHas 0,87 0,004
MwuHepansHoe macno 1,52 0,007
[wxeneso Tpuokcua ((kenesa okcua) 0,97 0,005
Mbinb nonunponunexHa 10,54 0,049
A3oTa auokeng, 3,7 0,017
A3oTa okeng 0,6 0,003
Cepbl anokeng, 0,42 0,002
Yrnepoga okeng, 3,23 0,015
MponuneH 60,07 0,279
OtnneH 5,22 0,024
KepocuH 0,92 0,004
MwuHepansHoe macno 8,38 0,039
OtunenHrnukons (1,2-aTaHanon) 0,76 0,004
Yrnepog (caxa) 0,62 0,003

Tabnuuya 5.3.4 — COpoChI 3arpsA3HSAOLLMX BELLECTB B BOAHbIE OOBbEKThI

HavmeHoBaHue

YaensHaa macca 3B B CTOYHbIX BOAAX 40 OYUCTKM, KI/T,

He 6onee
HedTenpoaykTbl 0,67
BaBelueHHble BeLecTBa 7,71
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OkoHyaHue mabnuupi 5.3.4

HanmeHoBaHne

YaenbHaa macca 3B B CTOYHbIX BOAaX 40 OUUCTKWN, KI/T,

He Bonee
pH (en) -
Tabnuuya 5.3.5 — Otxogbl nponsBoacTsa
YaenbHas macca o6paso-
HaumeHoBaHue oTxoaa Kog no ®KKO Knacc onacHoctu gna OC BaHUA OTX0A,0B, Kr/T,
He 6onee
OTx04bl MUHEpPAnbHbIX Macen 40612001313 3 16
KatanuaaTopbl, cogepxaiyne otpaboTaHHbie Aparo- 44100100000 3 0,011
LileHHble MeTannbl, oTpaboTaHHbIe
OTx0fbl COpPGEHTOB, He 3arpsi3HEHHbI®  ONaCHbIMU 44210000000 3 0,5
BeLlecTBaMm
OTxoapl rpaHynaLmm nonvnponuneHa 31551121204 4 100
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5.4 MonunponuneH U3 nponaH-NponuIeHoBown dpakumu,
nonyyaembii NO CyCNeH3UOHHON TeXHONOrMu

[na npoussogcTea nonunponuieHa TpebyeTcst NPONUIIEH BBICOKOW CTEMNEHN YACTOTH,
KOTOpbIA Mony4aT n3 nponaH-nponuneHoeon dpakuyum (MMNP). Ha sTux npeanpusatusax
YCTaHOBKM BblAENeHUss NPonuneHa 13 nponaH-NponuneHoBon pakuum BXOAAT B COCTaB
npowuasogctea NN 1 pasvelleHsbl Ha 04HOW NPOU3BOLCTBEHHOM MOLLAAKe.

5.4.1 OnucaHue TeXHOMOrMYeCcKUX NPoLIeCCOB, UCMNOSb3YyeMbIX B HacTosIWee
BpeMA

[laHHasi TeXHOMOMMsA 3aKnYaeTC B O4YUCTKE NPONaH-MponnneHoBOW Un NPONUNEHO-
BOW dopakumm oT BannacTHbIX KOMNOHEHTOB U NPUMECEN, BXOASALUMX B UX COCTaB, U COCTOUT
13 cneayroLwmnx CTaguni:

Cragusa oTaeneHuns TAXenoun (Bbicokokunsuen) ppakummn

B kornoHHe oTaeneHua Tskenon dpakumm yrnesogopopoB (6ytaH-GyTuneHoson
hpakumm) NPOMCXoanUT pasaerneHre NponaH-NPonMIeHOBON dpakuum 3a CYET Npouecca pek-
Tudpmkaumn. N3 kyba KOMoHHbI B BUAE XMAKOCTU BbiBOAUTCS ByTaH-OyTuneHosasa dpakums
(BB®), c Bepxa B Buae napos — IMMNd ¢ npumecamn (Cz2, CO, CO2, H2S, COS, mepkanTaHoB
nT. n).

Cragusa rmgponusa COS

MMN® nogorpesaetca Ao Temnepatypbl 150 °C 1 HanpaBnseTcs B peakTop Karanvru-
yeckoro rugponmsa COS. KaranusaTtop npeacraenser cobom okeua nnaTtMHbl HA HocuTene
Al20s.

Mocne oxnaxaerusa go 40 °C MNP HanpaenseTcs panee Ha 6ROk WEenoYHON 0YUCTKM
OT CEPHUCTLIX coeanHeruid, CO2 1 MepKanTaHoB.

Craaus Weno4yHon OUYUCTKU OT CEPHUCTLIX coeauHeHuin, CO2 n okucneHun
MepKanTaHoB

Ha sT1on cTagmm MOXHO BbIAENUTL ABa OCHOBHbIX MpoLecca:

- nornoLleHe cepoBoOPOAa, AMOKCHUAA yriepoa U MepKanTaHoB pacTBOPOM Leno-
um;

- KaTanMTM4eckoe OKUCIIEHME MepKanTaHoB A0 AUCYTb(UAOB.

MornoweHne ceposBoaopoa v Juokcuaa yrrnepoja NpOUCXOAWUT NMPW MpOoryckaHum
M yepes cnown pacTBopa efKoro Harpa.

PacTtBop egkoro HaTpa nornowaeT u3 MM mepkanTaHbl, KOTOpblE 3aTeM KaTanuTu-
YECKM OKUCNAKT [0 AMCYNbdUAoB. KaTtannsaTtopom OKWUCNEHUs MepkanTaHoB ChyXWTACti-
sorb 300.

Mocne ypanenua mepkantaHos [N HanpaenseTca Ha CTagulo OTLENEHUs Nerkomn
dhpakumm yrneBoaopoLoB (Cyxoro rasa).

Cragus oTaeneHus nerkon ¢hpakuum yrneBoaopoaoB (Cyxoro rasa)

B KonoHHe oTaeneHus nerkov dpakumm NpovCXOauUT pasfeneHne nerkMx yrieBopo-
pozoe u MMN® pektudukaumen. U3 kyba KONoHHbI B BUAE XuakocTn oteogutes MM, ¢ sep-
Xa — CyXOW ras.
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Cragus pasgeneHusi nponaHa u nponuneHa

PasgeneHne nponaHa u nponuneHa npoucxoant pektudukauymen. U3 kyba KonoHHbI B
BUAE XMUAKOCTU BbIBOAMTCH NPOMaH, ¢ Bepxa — napbl NponuneHa.

Crtagus ocywku nponurneHa

Mpouecc ocylikn NpepcTaBnseT cobor nornoLeHve BnarM M3 nNponureHa npu npo-
MyCKaHWM ero Yepes Criot MOMEeKynApHbIX CUT (LIEONUTOB), KOTOPbIe 061afaroT BbICOKOW Bna-
rOEMKOCTbHO.

Mocne cTtagmm ocyLkn NPONUNEH AOIMKEH COOTBETCTBOBATL MO CBOMM Ka4yeCTBEHHbIM
nokasatensm ToBapHOMY MPOMUIEHYy.

Mpouecc npon3soacTBa TOBAPHOrO MPOMNWIEHa OTNNYAETCA MpakTuyYeckn 6e30Txoa-
HOW TEXHOMNOIMMEN (HE3HaUMTENBHOE KONMMYECTBO NOATOBapHOW BOAbI cOpackiBaeTcsa B NPOM-
KaHanusaumto), Bce noboyHsle NnpoaykTbl: BB®, cyxon ras, dpakuyus nponaHosas — UCNonb-
3YHOTCH KaK KOMMOHEHTb! MPOAYKLIMM UMM KaK roToBas NPOAYKLMS.

5.4.2 Tekyuine ypoBHU 3MMUCCUMN B OKpYXKalolLyI0 cpeny

YpoBHW NoTpebneHns sHepropecypcoe npeacrasneHs! B Tabnuue 5.4.1.

Tabnuua 5.4.1 — YpoBH/ NOTPEGNEHNA 3HEPTETUHECKMX PECYPCOB

. MakcumansHbIn
MuHMManbHbIM pacxos,
pacxop, sHepreTu-
HauwveHosaHne EanHuubl nsmepe- | sHepretTuyeckux pecyp-
Yeckunx pecypcos
3HEPreTUYECKUX PECYPCOB HUA COB (yAenbHoe 3Haye-
(yaenbHoe 3Have-
Hue)
Hue)
OneKkTpoaHeprus KBT-ufT 290 (580 *) 320 (640 %)
Map lkan/t 1,4 (0,7 %) 1,6 (0,8%)
Map + 33 /T 6,9 (5,07 79 (577
e [lpun Hanuuum TENNOBOro Hacoca Ha brnoke pasaeneHys NponaH-NPoNUIIEHOBON
dpakumn

YpoBHM NoTpebneHnst MaTepuarnbHbIX PECYpCoB NpeacTaBneHbl B Tabnuue 5.4.2.

Tabnwuuya 5.4.2—- YpoHu noTpebnenns marepmarnbHbIX pecypcoB

HanmeHoBaHue EquHILp! 13- MuvHMManbHbIn pacxog mate- | MakcumanbHbIM pacxos Marte-
MaTepuanbHbIX MepeHHs puanbHbIX (CbIpbEBbIX) PECYp- | pyarnbHbIX (CbIPbEBbLIX) pecyp-
pecypcos cOB (y4enbHOE 3Ha4YeHue) cOB (yAernbHoe 3Ha4eHune)
MponuneH mn3 ot-
neneHnua  noparo- Kr/T 1035 1060
TOBKM CbIpbs

B Tabnuuax 5.4.3-5.4.5 npeacTasneHsl AaHHble 0 Bbibpocax, copocax 3arpAsHsHoLLmMX
BelectB, obbemax obpasoBaHNs OTXOAO0B B OKPYXarwllyto cpeny npwu nonyveHuu MM mns
r$ no cycneHanoHHON TeXHONormK.
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Tabnuuya 5.4.3 — BbiGpoch! 3arpA3HAIOLLMX BELLECTB B aTMOCHEPHbIN BO3AYX

YpenbHble nokasarenu Bbibpocos 3B, Kr/T npogykumu,

HavmveHosaHve
He Bonee
B3BeLueHHble BelyecTsa (MbiNb NOAMMPONUEHa) 0,05
Yrnepoaa okeug 0,05
MponuneH 2,0
Kvucnota ykcycHas 0,02

Tabnuuya 5.4.4 — COpoch! 3arpAsHSAIOLLMX BELLECTB B BOAHbIE 06beKTbI

HavmeHoBaHue YpenbHas macca 3B B CTOUHBIX BOAAX A0 OMUCTKW, Kr/T He 6onee
HedrenponykTbl 0,03
BsBelLeHHble BelliecTBa 21
Cyxon ocTaTok 3,3
XK 1,3
pH (ea.) 8-9

Tabnuua 5.4.5 — OTx0abl NPOU3BOACTBA

YpenbHasa macca

HavmveHosaHue oTxoa08 Koa no ®KKO Knacc onacHoctn ana OC | obpasoBaHus oTxo-
LOB, Kr/T
OTXx04bl MUHEPanbHbIX Macer 40600000000 3 0,6
KatanunsaTop oTpaboTaHHbI 44100000000 3 0,2
OTxoAbl rpaHynaLmM nonunponuneHa 31600000000 4 0,2
OTx0oabl NOpoLLKa NonAUNponuneHa 43412003515 5 3,0
Lleonut otpaboTtaHHbIn 44200000000 5 0,1
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5.5 MonunponuneH, nony4yaeMbIi KOMOMHaUUER CYCNEH3NOHHOIO U
razoa3Horo npoweccos

5.5.1 OnucaHune TeXHONMOrMYECKUX NPOLIECCOB, UCMOSIb3yeMbIX B HacTosilee
BpemMs

5.5.1.1 MonunponuneH, nony4yaembIi U3 NPONAaH-MPONUIIEHOBOW (hpakuumn

TexHonorusa Spheripol no3sonaeT nony4ars roMononMMepsl U yaaponpoYHbIe comno-
TIMMEpbI B 3aBMCUMOCTM OT BbIOOpa KaTanuaaTopa.

AKTVMBHOCTb KaTanmTU4eckor CUCTEMbI LOMKHA BbITb AOCTATOYHO BbICOKOW, Y4TOBbI MO-
TOM He BO3HWKana HeoOXOAMMOCTb B WX NOCMeAyolWemM yaaneHum M3 npogykra. Beicokas
cTepeocneyndm4HOCTL kaTanaaTopa no3sonsieT npegynpeanTts obpasosanme Al v, cre-
AoBaTensHo, HeOOXOANUMOCTE ero BblAENeHUs N3 MPOAYKTA.

Ha pucyHke 5.5.1 npefcraeneHa TexHonormyeckasa cxema nonydexus MM na nponaH-
nponuneHoson dpakumn (MMNe), nony4aemoro No CycneH3VOHHOM TEXHONOMMM.

Monumepusauusa npouncxoaut npu Temnepartype 70 °C 1 gaeneHun nopsinka 4 MMa B
XMOKOM MPONUIeHe, KOTOPbIN LMPKYMPYET B OAHOM (unn Bonee) netneeom peaktope. Kax-
AblA peakTop cHabXeH 0CeBOW MeLLarnkown, KoTopas obecneunBaeT BbiCOKYH 0ObEMHYHO CKO-
pOCTb NMepeMeLuMBaHnsa W1, cnefoBaTenbHO, XOPOLIUA TENNooBbMeH Co CTeHkamu peakTopa,
oxnaxgaembiMu Bogon. Takke 3PPeKkTUBHOE NepemMeLlnBaHme NpeaoTBpaLlaeT ocaxaeHue
cycneHsun. Katanmsartop, cokatanusaTop v crtepeoperynstop (ocHoeaHue Jlstouca) Henpe-
PLIBHO MOCTYNAIOT B PEaKTop.

MepBble cekyHAbl NONMMMEPU3aLMM CO CBEXMM, BbICOKOAKTUBHBLIM KaTtannsaTopoMm AB-
NATCH peLlaroLwLyMKn ANA NPOTEKaHNs peakummn, No3TOMY HEKOTOPLIE YCTaHOBKN MMEIOT CTa-
A0 NpefBapuUTenbHON NONMMEPU3aLmmn, B KOTOPON KaTtanMTUieckme KOMMNOHEHTbI pearnpy-
toT Npm B6onee HU3KOW TeMnepaType U KOHLEHTPaLMN MOHOMEpa. JTO MOXET NPOUCXOAUTL B
pesepByape C MeLuankon Unm B NneTrieBoM peaktope. 3aTtemM npeaBapuUTerbHO NONMMEpPU30-
BaHHbLIN MaTepuan nocTyrnaeT B peakTop C UMpKynsuuen B obbiMHOM pexume. CpeaHee
BpeMs NpebbiBaHMA B OAHOM peakTope COCTaBMISeT OT O4HOro A0 AByx yacos. [lBa netne-
BbIX peakTopa MoryT paboTaTb NocrneaoBaTenbHO, YTOOb! BIPOBHSTL BPEMS BbIAEPKKM, MO-
AndurLmpoBaTh NONIMMEp U YBENUYUTE MNPOM3BOACTBO.
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1— neTneBoW peakTop; 2 — MEePBUYHbIA LUUKNOH; 3 — KOSIOHHA
CONoONNMEpPU3aLMMN C KUNSILLMM C/I0eM; 4 — BTOPUYHbIA LUMKIOH U LMKIOH
cononumepusaunm; 5— annapar MHakTusaunu; 6 — npoayska

PucyHok 5.5.1 — Cxema nosyyeHus nonunponusieHa KomouHauuei
CYCMEH31OoHHOro 1 rasoasHoro npoLeccos

HenpepbIBHbIA NOTOK CYCMNEH3UM MPOXOAUT Yepes HarpeTyto 30HY B LMKIOH. DTOT LK-
JIOH HeMnoCcpPefCTBEHHO CBA3aH C LMKIOHOM CTaAun WHAKTVUBaLMWU/BbINApUBaHWUSA Npu Mpous-
BOACTBE TOMOMONMMEpa; CTagus ConosiMMepusauun npyu 3ToM 06X0AWTCS C MOMOLLbI0 6aii-
nacHoii SMHUM. HenpopearvpoBaslUMii NPONUIEH BbINApMBAETCs B MEPBMUYHOM LMK/IOHE,
KOH/ZEHCHPYEeTCs C MOMOLLbI0 OX/MaxatoLleil Bofbl 1 Bo3BpaLlaeTcs 06paTtHO B peaktop. 3a-
TEM MOIMMEP TPAHCMOPTUPYIOT B €MKOCTU U KaTanvM3atop Ae3akTMBUPYT napom. OcTartou-
Hasl BMAXHOCTb M fleTyune BellecTBa yAansioTcsa MOTOKOM ropsiyero asorta Ao Toro, Kak no-
numMep 6yaeT TPaHCNOPTMPOBAH B CUOC /1St XpaHeHUs U cTabuimsupoBaH Uam aKCTpyaupo-
BaH B rpaHy/sisiT.

5.5.1.2 MonunponuneH, nosyyaeMsblii cononmMmepusalnein nponuaeHa n aTuneHa

TexHonormsa Spheripol no3sBonseT nosyyaTb rOMOMNOIMMEPBI, CTATUCTUYECKME COMO-
NMMepbl NponuieHa u aTuieHa, retepodasHble yAaponpoyHbie ConosiMMepbl NponuaeHa u
3TuneHa (pUCyHok 5.5.2).

Mpouecc nofMMmepmsaumMn nNpoTekaeT B NPUCYTCTBUM kaTanmsaTtopos Liurnepa-Hatra.
Monumepunsaumss NponuieHa B CYCNeH3UW OCYLLeCTBASEeTCS B NOCMefoBaTeslbHO pacnoso-
XEHHbIX peakTopax NeTneBoro Tvna. Mpu Npou3BOACTBE YAAPOMPOYHbIX G/10K-COMOMAMMEPOB
nponuneHa ¢ aTUIEHOM AOMOSHATENILHO UCNOMNb3YyeTCs rasodasHblii peakTop.

[ns nonyveHna romononmMmepa M CTATUCTMYECKOTO COMonuMepa MosmMepu3aLuio
NPOBOAAT B XWAKOM NponuieHe B Tpy6uaTbiX KOHTYPHbIX peakTopax. eTepodasHble yaapo-
MPOYHbIE COMOSIMMEPBI NOYYaoT NPU MOMOLLM AOMNOMHUTENBHOTO rasodasHoro peakropa,
YCTaHOB/IEHHOrO Mnoc/iefoBaTe/lbHO. YAasieHne OCTaTkoB KaTanmusaropa v amopdhHOro no-
nvmMepa He TpebyeTca. HenpopearnpoBasLUMii MOHOMEP BbIAENSIOT UCMapeHnem B AByXCTa-
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JUIAHON cUCTEME 1 BO3BpaLLatoT o6paTHO B peakTopbl. ITO yBENMUMBAET BbIXOA W COKpalla-
€T noTpebneHne aHepruy.
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PoToBbie
rpanynbl M

1 — peakTop npeaBapuTENbHOW NoAuMepu3auuy; 2 — neTneBble PeakTopbl CyCNeH3WOHHOW nonumepusauuy; 3 — MHUS
MrHOBEHHOrO UcnapeHns; 4 — eMKOCTb MFHOBEHHOr0 ucnapeHus; 5 — unbTp peuunknoBoro rasa; 6 — rasoasHsoiii
peakTop; 7 — oTnapuearesfi noauMepa; 8 — ocywunTenb; 9 — NPOMeXyTOouHbIl cunoc; 10, 11 — y3en f03MpoBaHus v
nepemeLumBaHma 406aBOK C NOPOLWKOM; 12 — akcTpyaep; 13 — ueHTpudyra otaeneHnsa BoAbl OT rpaHyn; 14 — cunioc
TPaHCMOPTUPOBKM TPaHyN Ha ckiag

PucyHok 5.5.2 — Cxema nonyyeHus nonnnponuaeHa KomérHauueli CycneH3MoHHOro 1 ra3ohasHoro npoLeccos no
TexHonorun Spheripol
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PacTBOpeHHbIN MOHOMEP YAanstoT M3 nonMMepa npu nomoLuy npoaysku. MopoLuko-
obpasHbIi NonMMep NOCTynaeT B OTMNapHy eMKOCTb 7, TAe Ae3aKTUBMPYIOTCH (MHaKTUBMPY-
OTCH) OCTaTKM Katanuaaropa. 3atem NocTynaeT ANs YAaneHWs Bnarv ropsynum 1 Cyxum aso-
TOM B CyLUMILHOM annapate 8. BbICyLeHHbIN NONMMEP M3 CyLUMIIBbHOrO annaparta 8 oTtnpas-
NAETCA Ha 9KCTPY3uto. B BUHTOBOM nuTaTenb COrNacHO pelenTypam MnpoAykra Ao3uvpyeT
TBepAble nobaskm 13 cnctemsol fobaeok. XKugkue gobaskm nogarotcs B mewwanky 9. Konvye-
CTBO Nnojaeaembix Jo6aBok 3aBmcuT 0T 0bLero pacxoaa nonvmepa.

B akcTpyaepe 12 nonumep 1 fobaBkn NNacTUOULMPYIOTCS U TWATENbHO NepemMeLun-
BaeTCcs LHekom Ao obpasoBaHUs OAHOPOAHOW Mmacchl. Pacnnae npopaBnvBaeTcs Yepes
HarpeTyto unbepy. MNpu BbIXOAE pacnnaea ns oTeepcTun dunbepsl cTpenru NI nonagaot
B KaMepy C BOLOW, BpallaroLimecs nessust NOABOAHOMO rpaHynsTopa (pesak) pyosit obpasy-
IOLLMECH MPU OXNaXAEHUN CTPEHMN Ha OTpe3kn TpebyeMow ANnWHbIL. [paHynbl 1 NOTOK BOAbI,
BbIXOASLLME U3 MNOABOAHOrO rpaHynsTopa, HanpaensoTes B cywnnky 13. B cywwunke 13 un3
rpaHyn nonunponuneHa yaanseTcs Bnara, 3aTeM rpaHynbl NocTynalT B BUOPaLMOHHLIN
FPOXOT, B KOTOPOM MPOW3BOAUTCA OTAENEHVME KPYMHbIX M MEJIKMX 4acTuy nonmmepa oT
06bIYHbIX, CTAHAAPTU3NPOBAHHOTO pasMepa, rpaHyrn, BeIrpy>kaeMbix B ByHKep NHEBMOTpPaHC-
nopta 14. U3 Bynkepa 14 rpaHynbl MM NHEBMOTPAHCNOPTOM MOJAKOTCA B YCPEAHUTENbHbIE
cunocel. lanee cnenylot ycpeaHeHune, pacdacoska, yknagka MM Ha noanoHel.

5.5.2 Tekywme ypoBHU 3MMCCUM B OKPYXKaKOLL YO cpeny

YpoBHM NOTpebneHns 3HepropecypcoB M MaTepuanbHbIX PecypcoB MpU MOMyYeHUn
MM komBuHaLUMen CycneHsMOHHOTO U ra3ogasHoro MnpoueccoB MpeacTaeneHsl B Tabnu-
uax 5511552
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Tabnuya 5.5.1 — YpoBHM NOTPEBNEHNSA SHEPrETUUECKNX PECYPCOB

HavmeHoBaHWe 3HepreTYecKnx

EanHULBI n3mepeHms

MonunponuneH, nony4yaembin ns Mo

MonunponuneH, nomny4yaembii CONONu-
mMepusauyuen nponuneHa n aTuneHa

MuHMManbHbIA pac-

MakcumanbHbIi
pacxog sHepreTu-

MuHMManbHbIA pac-

MakcnmanbHbIn
pacxog sHepre-

pecypcos XO[, SHEPreTU4eckmx XOA 3HEepreTu4eckmx
YeCKUX pecypcoB TUYECKMX pecyp-
pecypcoB (yaensHoe pecypcoB (yaenbHoe
(yaenbHoe 3Have- COB (yAernbHoe
3Ha4yeHwune) 3Ha4yeHwue)
Hue) 3Ha4eHne)

Map [kan/T 0,31 0,46 0,199 0,219
MpombIWneHHas soaa M3/T 150 200 - -
OnekTposHeprus KBT-u/T 318 378 299 311

Tabnuuya 5.5.2- YpoHu noTpebneHns marepunanbHbIX pecypcoB

. MonunponuneH, nony4yaembii cononmepusaLmen
Monunponunex, nony4yaemein ua Mo P y pusay
nponuneHa n aTuneHa
HanmeHoBaHme Enurugsl [ — v — v —
WHMMarbHbIA pacxog ma- | MakcumanbeHbIn pacxo N akcumarbHbIA pacxo
marepuanbHbIX P A P A MuHMManbHbIN pacxoa mare- P A
UBMEPEHUA | TepuanbHbIX (CbIpbEBbIX) | MaTepuanbHbIX (Cbipbe- mMaTtepuanbHbIX (Cbipbe-
pecypeos €CypcoB (YAenbHoe 3Ha- | BbIX) pecypcoB (yaenb puarbHeIX (ColpbeBbix) peCyp- BbIX) pecypcoB (yaensHoe
pecyp A pecyp YA COB (yAEernbHoe 3HayeHune) pecyp ya
YeHune) HOE 3Ha4eHune) 3Ha4eHune)
MponunneH Kr/T 1045 1045 1035 1035
JTnneH Kr/T 180 131 - -
Bogopoga Kr/T 0,2 0,6 - -
MponuneH " 107 107
3TUNeH ana - -
COMOHOMEpOoB

B Tabnunuyax 5.5.3-5.5.5 npencraeneHsl gaHHble 0 BbIGpocax, cOpocax 3arpssHsaoWmx Bewects, obbemax 06pasoBaHMs OTXO40B
npu nonyyeHun NN komGuHaumen cyCneH3noHHOro 1 razaodasHoro NpoLeccos.
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Tabnuuya 5.5.3 — BbIbpoch! 3arpAsHSHOLLMX BELLECTB B aTMOCKHEPHbIA BO3AYX

MonunponuneH, nonyyaembii us MNMo

MonunponuneH, nonyyaemblii CoONnonMMepusaLmein NponuneHa

n 3TuneHa
Macca 3B B OTXOAALLMX Macca 3B & orxoas-
HaumeHoBaHne AAL FopoBas macca 3B | MakcumanbHas | Wux rasax B pacyeTe
FopoBasi macca 3B B 0TX0- | rasax B pacyeTe Ha TOHHY
. B OTXOAALUMX ra3ax, | KOHUeHTpauwus, Ha TOHHY nNpou3Be-
Aawmx rasax, T npovn3BeeHHON NPOAYK- 3 N
T Mr/m LEHHOW NPOAYKLMK,
umm, Kr/t
Kr/T

CI'IIprT n3onponuno- 1664 0,012 - - -
BbIf
OTtunauetar 0,385 0,003 - - -
dopmansaerng 0,092 0,0007 0,072 0,445 0,00034
AueToH 61,11 0,47 - - -
JTuneHa okuchb 0,125 0,001 - - -
CnuvpT M300KTUNOBBLIV - - - - -
MponuneH 122,09 0,939 60,073 0 0,279
A30Ta aunokenp, - - 17,456 78,51 0,081
A3oTa okeug, - - 2,722 11,9 0,012
AueTtanbperng 1,676 0,013 0,0003 0,008 0,0000014
E:”" ronmnponvne- 1,559 0,012 10,536 181,23 0,049
Mponunena Tpumepbl - - 0,0037 0 0,000017
Yrnepoga okcug, 1,848 0,014 109,464 588,9 0,509
OTunneH - - 5,221 0 0,024
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Tabnuuya 5.5.4 — COpockl npom3soacTBa

. MonunponuneH, nony4aemeln cononvmepusaymen
MonunponuneH, nonyyaemein 3 Mo P y pusay
nponuneHa u aTunexa
HaumeHoBaHMe MakcumanbHas KOHUeH-
MopoBasi macca 3B B cTod- | MakcumanbHas koHueH- | Fogosas macca 3B B cTou-
Tpauusa 3B Ao ouncTku,
HbIX BO4aX A0 O4MUCTKM Tpaumsa 3B 40 ounCTKU HbiX BOAAX A0 OYUCTKM, T e
HedTenpoaykThbl 2,178 6
BaBelueHHbIE BellecTBa 14,520 40
XMK 380 - 115
pH (ed.) - 8,3

Tabnuya 5.5.5— Otxoabl nponseoacTea

Macca obpasosaHusa oTxoga
B pedhepeHTHOM roay, T

Knacc onac-
HavmeHoBaHNe OTX040B Kog no ®KKO | Hoctyn ans Nonunponunex, nony-
oc MonunponuneH, nony- | Yaemblii cononuMepu-
Yyaembin n3 Mre 3auven nponuneHa u
3TUNeHa
CopbeHT Ha ocHoBe OKCMAOB KpemHus, Dapus n ano-| 44251111493 Il 2,031 2,5
MUHMS oTpaboTanHbIi (LeonuTtel KA-3M, NaX, NaA,
KA-Y, monekynsipHble cuta GRACE)
KaTtanusatop Ha antomMocunmMkaTHOM ocHoBe C copep-| 44100202493 ] 0,047 0,5
XaHue Hukens He 6onee 35,0 % oTpaboTaHHbIN
OTxoabl MUHEpPanbHbIX Macen, He coaepxallmx ranore-| 40610000000 Il 17,55 150
Hbl (MWHepanbHOe Macno, 3arpsi3HEHHOE asikoronsiTom
antoMnHMS)
OTxoabl NPoM3BOACTBA YITIEBOAOPOAOB U UX Npoussog-| 31310000000 Il - 200
HbIX (3arpsisHeHHas pakLms onmMromepos)
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Okon4aHue mabnuups! 5.5.5

Macca o6pasoBaHug oTxoaa
B pehepeHTHOM rogy, T

Knacc onac-
HavnmeHoBaHue oTxo08 Koa no ®KKO HOCTM ANnA MonunponuneH, noy-
oC Monunponunen, nony- | yaemblii cononvmepu-
Yaembin u3 Mo 3ayuen nponuneHa u
aTuneHa
Mpoune oTxoabl NPOU3BOACTB OCHOBHBIX opraHudeckux| 31390000000 ] - 40
XMMUYECKUX BeLLlecTB (ocafok M3 BacceriHa CTOYHbIX
BOA)
OTxoabl MPoM3BOACTBA MONMMEPOB MponuneHa u npo-| 31551000000 ] - 1
YyMx onedUHOB B MEpBUYHBIX hopmax (oTpaboTaHHbIA
nepokcua Trigonox 301)
OTxoabl rpaHynsauMM nonunponuneHa B ero npownssof-| 31551121204 v — 100
CTBE MpPU YMCTKE ra3oBbIX CAYBOK YHECEHHbIX TBEPAbIX
BKITFOYEHWIA
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Pasgen 6. NMpon3BoacTBO nonucTupona

NMonuctupon (MNC) — 3To NPOAYKT NOSMMEpPU3aLmMn CTUPOna, KOTOPbIA, B CBOK OYe-
peab, npeacrasnseT coboil MOHOMED, CUHTE3UPYEMBIN 13 HedTU. MNPOMBbILLNEHHOCTL BbIMYC-
KaeT MoNUCTUPON B BUAE rpaHyr, MMetowmx pasmep ot 2 4o 5 mm. MNonuctupon — TBepAbIn
rnonMmep, 4N KOTOPOro XapakTepHbl: TEPMOMNAacTUYHOCTL; HU3Kas TENnonpoBOAHOCTL; BRa-
rOyCTOMYMBOCTb; XOPOLUME SMINEKTPUYECKME CBONCTBA; NPO3PaYHOCTb.

MonucTpon nMeeT Gonblloe 3HaYeHWe cpefy COBPEMEHHbBIX BUAOB KOHCTPYKLIMOH-
HbIX MacTMacc. XoTa B HacTosiwee BpeMs yaernbHbIi BEC nonmctupona B o6veme npous-
BOACTBA CUHTETUYECKMX CMOM W NacTMacc HeBenvk obnacty NpUMEHEHWUs 3TOro BuAaa no-
numepa, 06yCcrnoBneHHbIE LUMPOKUM CNEKTPOM (PMU3NKO-MEXAHNYECKUX CBOWCTB, OXBaTbIBalOT
BCe chepbl NPOMBILLIIEHHOCTHW, Ha4YMHas OT MPOU3BOACTBA TOBAPOB HAPOAHOrO NOTPEGNeHNs
1 3aKaHuMBas aBTOMOBGUITIEHOW NMPOMBILLNIEHHOCTBLIO U CTPOUTENBLCTBOM.

Motpebnenue MC B Mnpe gocturaet 17 MT1/rog, cpeaHuin npmpocT o6bema cnpoca Ha
MC coctaenset nopsigka 4 %.

Ha npakTuke pasnuyaroT Tpy pasnuyHbIX TUna nonmncTmpona:

- MC obuwero HazHa4eHus (GPPS, MNMC) — npospayHbIf, XpynKkuii NOMMep;

- yaaponpoyHeid MC (IPS vnn HIPS, YMNC) — Genbid, OTHOCUTENBHO rMBKUIA, MOLW-
PULMPOBAHHBIN KaydyKOM MONUMEP;

- Bcrnenveatowmiics MNC, neHononuctupon (EPS, MCB, MI1C).

NC obwero HazHauYeHus npeacraBnseT cobor GecLBeTHbIN, MPO3paYHLIA MaTtepumann.
JNlerko nogBepraeTtcs mexaHuyeckon obpabotke: MNC, dopMyembii Npu TemnepaType Huxke
100 °C, xapaKTepurayeTca CXOXKECTbHO CO CTeKnom, obrnajaer [ocTaTouHOM MEeXaHU4ecKon
MPOYHOCTLIO, XOPOLUMMU AUSNEKTPUHECKMMA CBONCTBaMU U XMMUYECKOW YCTOWYMBOCTLIO,
npv Temneparype BbilLie TOYkK pasmardeHns NMC moxeT nogseprarbcs 06paboTke nyTem nu-
TbeBOro ¢popmosaHust unm akctpysun. B MNC vacto fobaBnaoT aHTUCTaTUYECKME areHThl,
Y®-ctabunusatopbl, CTEKNOBOMOKHO, KpacuTenu.

Bnarogapsa ceoumM puanyeckum CBONCTBaM U TOMy, 4TO 06biuHBIN T1C nerko noasep-
raeTca MexaHmndeckon obpaboTtke, OH UCMONBb3YETCS B PA3NUYHbIX OTPACNSX HAPOAHOIO XO-
3A1CTBa; B MEAULIMHE, MULLEBOW NPOMBILLNEHHOCTN, CENbCKOM XO3SINCTBE, 3MEKTPOTEXHUYE-
CKOM NPOMBILLNEHHOCTU, CTpouTenecTee. Ha pucyHke 6.1 npMBefeHO CTpoOeHNE NONMMEPHON
uyenm NC.

Sojceiclelejelele

PucyHok 6.1 — MonekynsapHas ctpykrypa MC

Yaaponpounein INC npnobpeTtaeTt cBom ceoncTea Gnarogaps 4o6aBneHno B HEro kay-
yyka (nonmbyTtagmera). NMC obpasyeT HempepblBHYtO dasy (MaTpuuy), a nonwbytagmueH —
OVCKpeTHyo basy (kaydykoBas dactvua). KaydykoBble 4yacTuupl copepxaTt Hebonblune
BKMHOYEHMA 13 nonmctmporna. Ha pucyHke 6.2 nokasana ctpyktypa yaaponpouyHoro NC, co-
Jepxallas norMCTUponbHble U NONMByTaaneHoBbIE Lienu.
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PucyHok 6.2 — MonekynsipHasa cTpykTypa yaaponpoyHoro MNC

Moaudukauns yaaponpoyHOro nonmMcTMpona: TPYAHOrOpHOYME Mapku CO3[aloTCA Ha
OCHOBE yAaponpoYHoro nonuctupona. BeegeHne aHtunupeHoB (fo6aBok, cnocobCTByOLMX
3aTyxaHulo NnameHW) NO3BOMNSET YBENUYUTL TEMNEpaTypy CTOMKOCTU MPU UCTIBITAHUAX C
650 °C (craHgapTHble mapku) ao 960 °C (TpyaHOroptoune mapku). 3To No3BOMAET MCMonb-
30BaTb Marepuan npu NPoM3BOACTBE KMaBULL BbIKITOYATENEN, PO3ETOK N APYIUX SMEKTPON3-
LEnA B COOTBETCTBUM C MUPOBbLIMM CTaHZapTaMK.

Kak 1 06bMHbIA  TIC, yAaponpoYHbIM  NOMAUCTUPON  He ABMSETCH  CTOWKUM
K Y®-nanyyeHuto. CBETOCTOMKOCTb Matepuana nosbIWaeTcs NyTeM BBEAEHNSA CrieumanbHbIX
pobaBok.

YMC nerko nepepabarbiBaeTcs NUTLEM MOA AABIEHUEM, SKCTPY3UEN U COIKCTPY3nen
C nonunctuponom obuero HasHavyeHnsi. Matepuan XopoLUuo coxpaHaeT hopMy U COBMECTUM C
aHTNaareavoHHeIMN AobaBKkamK, YTO MO3BONSAET n3bexarb AOMONMHUTENbHBIX PacxofoB Ha
cmasky npecc-popm. Huskas ycapka (0,2 % — 0,4 %) nossonseT uCnonb3oBaTb Mpecc-
¢hopMbl.

BcneHuBawwWwmnca nonucTupon npeacraenset cobor matepman ¢ 3aMKHYTOM sve-
WCTOW CTPYKTYPOU, Ha 95 % obbema COCTOSALMA 13 ra3oB, KOTOpbIE MCMONb3YHTCA B MPo-
Lecce BCMEHMBaHNS. BaXkHOM xapakrepucTmkon marepumana sBnseTcs rpaHyioMeTpuyeckni
COCTaB, KOTOPbLIV ONPEAENAET €ro nocrneayrLlee NCnonb3oBaHune.

OTnmumnTenbHble AononHUTENbHbIE OCOBEHHOCTY:

- HU3Kas TENNONPOBOAHOCTL, XOPOLUME TEPMO- U 3BYKOU3OMALIMOHHBIE Ka4ecTBa;

- BbICOKasi yAapoOnpOYHOCTb, MPOYHOCTb MPU PACTSHKEHMU, oKaTun 1 n3rnde, Bnbpo-
CTOVKOCTb, CBETOCTOMKOCTL, BOLO- 1 MbINIEHENPOHMULIAEMOCTb;

- CTOMKOCTb K FTMAPONU3Y, X1pam, KUCrnoTam, pacTBopam LLENOYEn 1 KACNOT.

MpumeHeHe Mmapok obLLero HasHa4YeHns:

- AN NPON3BOACTBA N30NALMOHHBIX U3AENWA U BrIOKOB BbICOKOW NMMOTHOCTY;

- AN UICMONBL30BaHWSA NPW 4BONHOM BCMEHMBaHUY;

- ANS NPOVN3BOACTBA U3AEeNUA CTaHLapTHOro pasmepa,

- ANsi IPON3BOACTBA NULLIEBOW YNAaKOBKM U O4HOPA30BOW NOCYAbI;

- ANsi NPON3BOACTBA N3AENNIA BBICOKON MIOTHOCTU.

CamosaTyxaroLme MapKn NCrosb3yrTCs:

- ANS NPOW3BOACTBA M3OMALMOHHBIX MAUT, AEKOPaTUBHBIX U3LEMUA HU3KOW NNOTHOCTH
W APEHEKHBIX MINT;
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- ANl N3roTOBIEHUS U3ONSALMOHHBLIX NAUT U BrOKOB B NpoLECcCce HENPEepbIBHOrO Npo-
N3BOACTBA;

- ANsi NPOU3BOACTBA TOHKOCTEHHbIX U3AENWIA;

- ANsi NPOU3BOACTBA OFHECTOMKOM TEXHNYECKOW YMaKoBKY,

- ANsi NpOU3BOACTBA OFHECTOMKOIO YTEennuTens.

6.1 MonucTupon, nonyvyaembiii N0 3MYJIbCMOHHOW TEXHOSOMUU,
B TOM YMUCJie yAapONpPOUHbIN NOSIMCTUPON

OMynbCUOHHasA NonNMMepU3aLmsa NPOBOAUTCS B BOAHbLIX PacTBOpax aMynbratopa npu
yMEpPEHHbIX TemnepaTypax v B ycrioBUsix xopollero TennoobmeHa. B kavectBe amynbrarto-
POB MPUMEHSIIOTCS pasnuyHblie MOBEPXHOCTHO-akTUBHble Bewectea (MAB), onTumansHas
KOHUEeHTpaums amynbratopa cocraensiet 0,2 macc. % — 2 macc. Mpu 3ToM uH1ymnatopamm
npouecca NorMMepm3aLn CryxaTt BOAOPacTBOPUMbIE NEPOKCUAbI, Takve Kak nepcynbdarsbl
aMMOHUWS U Kanus, BOAOpoAa, Ux KoHUeHTpauumn nexart B npegenax 0,1 % — 1 % oT maccel
MOHOMepa. COOTHOLLUEHME AWCMEPCMOHHOW cpefbl U AWCNepcHon dasbl onpeaensercs
YCNOBUSIMW MPOBEAEHUSI NMPpoLecca N HasHa4YeHNeM Mosy4aeMon CyCneH3UWM U COocTaBnseT
06bI4HO (1,5-3) : 1.

YMNC nonyyatoT nytem gobaBneHus kaydyka B CTMpOn npu nonumepusaumn. bnaroga-
ps 3TOMy MoBbILIAETCA yaapHas nNpoyHocTb [C, yMeHLLATCA XPynKOCTe 1 NPO3PaYHOCTb
maTtepuana.

YINC saBnsietcs aByxdasHON CUCTEMOW, COCTOSILLEN U3 HENPEPBLIBHOWM XXECTKOW NOMu-
CTUPOILHOM MaTpuLbl U pacnpefeneHHON B HEW ANCKPETHOW kay4ykoBow daskl C NpusnTLIM
cononumepom (renb-pakuns) Ha rpanvle pasgena ¢as. C noBbILEHWEM coaepKaHnA Kay-
yyKa yAapHas NpoYHOCTb BO3PACTAET, HO CHIDKAKTCH pa3pbiBHAs MPOYHOCTb U MPOYHOCTL Ha
n3rnd ¢ pe3knM yMeHbLLIEHWEM TBEPAOCTM MaTepmnana, NnosToMy coaepkaHue kaydyka B YIC
He npe.biwaeT 10 %. MaTepran nMeeT HU3Koe copepxaHne cBOBGOAHOro CTUpona, XxopoLume
NUTHEBbIE N 3KCTPY3MOHHbBIE CBOWCTBA.

6.1.1 OnucaHue TEXHONOrNM4YECKUX NPOLIECCOB, UCMOSIb3YEMbIX B HacTosIlWee
BpeMA

B ofLiem crnyyae TEXHONOrMYECKUIA MPOLLECC COCTOUT U3 CNEeAYILUMX CTaaun:

- NPUrOTOBIIEHNE PacTBOPOB UHMLMATOPA, 3MyIbratopa, perynsrtopa u anekrponura
AN Koarynsyum;

- nonMMepusaLms cTmpona;

- koarynsaums MNc;

- NMPOMbIBKA, LIEHTPUdYrMpoBaH1e NonnMepa,

- CyLLKa, MpOCeB U rpaHynmpoBaHme, ynakoska I1C.

OMynbCuoHHbIM MNC nonyyaroT No NEPUOANYECKON N HENPEPLIBHON CXeMaM.

TexHonornyeckan cxema npomuaeogctea [1C no nepuognyeckon cxeme npuseaeHa Ha
pucyHke 6.1.1.
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1 — xpaHunvue ctupona; 2 — MepHuk; 3 — nonumepusaTop; 4 —
KOXYXOTPYOHbIN XONOAUNBHUK; 5 — NPOMeXyTouYHas eMKOCTb; 6 —
BblCagunTeNb;

7 — npombiBaTens MC; 8 — nosywka; 9 — ueHTpudpyra; 10 — cywwnnka ¢
Kunawmm cnoem; 11 — subpocuto

PucyHok 6.1.1 — lMeproguyeckas cxema nosyyeHus amynbcroHHoro NC

CTnpon n3 eMKocTM 1 yepe3 MepHWK 2 Nnoctynaet B peakTop 3, CHabXeHHbI pybatu-
KOW, Meluankoin n obpaTHbIM X0N0AWILHUKOM 4. B peaktop npegsaputesibHO Yepes [o3aTtop
nojalT AeMUHEepPasIM30BaHHYH Body C Temnepartypoli okono 50 °C un npy nepemelunsBaHun
SMy/nbraTop U pacTBOp efKoro Hatpa. [locne nepemeluvBaHWs B peakTop MoAarT BOAHLIN
pacTBOp MHMUMaTopa, CMecb HarpeBaloT o 65 °C — 70 °C, ganbHeliwnii pocT Temnepary-
pbl 06YCNOBMIEH TEN/IOM peakumn, BblAeNsoWmMMcsa Npu NoamMeprsanmm.

MonyyeHHbI NPOAYKT nNpeacTaBnseT co60i TOHKOAWCNEPCHYH YCTOMYMBYIO CyCneH-
3u0, ANS BbIAENIEHNUA MOMMepa NPOBOAAT Koarynsuuio cycneHsuu, gosofas pH cpegpl fo
5,5-6. [ns 3TOr0 peakuvoHHY0 CMeCb M3 NMPOMEXYTOYHOM eMKOCTM 5 MefneHHO nojatT B
ocaguTtenb 6, rge HaxoAATCA KBaclbl, B3My4yeHHble B Boge. CMecCb npofysatoT OCTPbIM na-
pom, HarpeBaloT o 75 °C — 85 °C, nepemelumBaloT B TeyeHue 1,5-2 4, fo6aBNAT aMMu-
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auHylo BOAY, BblAeNST MaTOYHbIA pacTBOP M NOAUMEP MPOMbIBAIOT ropsyelt Bogoli. MaTtou-
HbIi pacTBOp Mocfie BbicaxuBaHus MNC cnyckatoT yepes /I0BYLUKY 8 B CUCTEMY OYMCTKM CTOY-
HbIX BO4. OTXatblii Ha ueHTpudyre 9 nonvmep ocywalT ¢ NPUMEHEHNEM WHEPTHOro Tenso-
HOCUTENA UK YBNAXKHEHHOTO BO3A4yXa.

Mo HenpepbiBHOMY MeTOoA4y BOAHO-3MY/NbCMOHHAA nosvmepusauusa lNNC ocywecTsns-
eTca B Kackaje annapaToB uaeanbHOro cMelleHus (pUcyHok 6.1.2).

1 — emMKoCTb-CMecuTesb; 2 — nogorpesarens; 3, 4 — noaumepusaTopsbl;
5 — TennoobMeHHuK; 6 — koarynsaTop; 7 — oTnapHas KOMOoHHa; 8 — obpaTHbIl
X0NnoAunbHUK; 9 — rugposarsop; 10 — ueHTpudpyra; 11 — cywumska c
KMnawmm cnoem; 12 — Bubpocuto; 13 — nosyLika

PucyHok 6.1.2 — HenpepbiBHasi cxeMa MnoslydeHusi aMynbCroHHoro MC

B emKocTb-cMecuTensb 1 nogaeTcs gemuHepann3oBaHHas BOAa, 3My/nbraTop, CTUMpPon
1 nHuymatop. MepemellaHHyo 1 nogorpeTyto Ao 50 °C cmecb HanpaBAslOT B NepBblil peak-
TOp Kackaja nonnMMmepusaropos. Monumepusauyuio NPOBOAAT C MOCTENEHHbIM MOBbILLEHUEM
TemnepaTtypbl OT MepPBOro peakropa K nocnegHemy, HaumHaa ¢ 50 °C u 3akaHumBas 75 °C.
MonyyeHHas macca M3 nocnefHero nosvMepusaropa nocrtynaeT B ocaguTenb 6, B KOTOPLINA
Takke nojaeTcs pacTBOp aslOMOKasMeBbIX KBacL0B 415 koarynauuv u sBoga ansa pasbasne-
HUS CycneH3uu.
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OTroHka HenpopearMpoBaBLLEro CTUPONa U YKPYMHEHUE 4acTuL, CyCneH3Mn NpouaBo-
AUTCA B OTNapHOW KONOHHE 7 06paboTkon ocTpbiM napoM. Mapbl cTupona KOHAEeHCUPYHoTCS
B xonogunbHuke 8. 3atemM cycneHausi nogaeTcs B ruaposateop 9, rae HemTpanvayeTcsl am-
MuayHor Bogon. MNC omkumaertca Ha yeHTpudyre 10 1 MHOTOKpaTHO NPOMbIBAETCH AeMUHE-
panusoBaHHOW BOAOW, nocrne vero BriaxHbii MC ocywaetca Ha Bubpocute 12 1 noctynaet
Ha ynakoBKy.

6.1.2 Tekywme ypoBHM 3MUCCUU B OKPYXKaIOLLYIO cpeny

MponaBoaCcTBO MONMCTUPONa ABMSETCA UCTOYHUKOM 3arpsi3HEHWUSI OKPYXKaloLLel cpe-
Abl. OCHOBHble 00BLEKTbI 3arpsA3HEHNs — BO3AYLLUHbIM GaccelH u rugpocdepa. B atmocdepy
BbiOpacsiBatoTcs 3B B BUAE HeNpeaenbHbIX COEANHEHWI, a TaKE OKCUAOB, LLENOYEN 1N CO-
nen. U3 BpeaHbIX BLIDPOCOB ABE TPETU NPUXOASATCS Ha rasoobpasHbie NpoayKTbl, a TPETb —
Ha TBepAable MNbineBuaHbIE YacTulbl. B BogHbIN HacceliH NocTynatT CTOYHbIE BOAbI MPOU3-
BoACTBa. YAerbHbI pacxo BOAbl HA Npou3BoACTBO 1 T MPOAYKLUM MOXKET CyLLEECTBEHHO
konebaTbCs B LUMPOKOM MHTEpBare.

K HanBonee pacnpocTpaHeHHbIM NMPUYUHAM 3arpsi3HEHUS BO3AYLLHOW Cpefibl OTHOCHT-
ca:

- HernorsHasi KOHBEPCKS1 MOHOMEPOB M NOTEPU NETYUYMX OPraHNYECKUX BELLECTB,

- BbIOPOCEI B aTMOCKeEpPy NPUMECEN U 3arpsisBHEHUA, NPUCYTCTBYIOLLUMX B UCMONb3ye-
MOM CbIPbE;

- HepocTaToyHas repMeTUYHOCTL 0GopYAOBaHNS;

- CNapeHne NeTy4YMx NPOLYKTOB 13 PasfMyHbIX PE3EPBYapOB U XpaHUNLL,

6.2 NMonucTUpon CycneH3MOHHbIN (BCNEeHUBaIOLWUIACS)

CyCneH3VOoHHBIN METOA MOSMyYeHWs NOSIMMEPOB U CONOSIMMEPOB CTUPONa B NPUCYT-
CTBMM MHMmaTopoB obecneymBaeT Sonee HU3Koe CoaepkaHne cBoGOAHOrC CTUpona B roTo-
BoM npoaykTe (0,1 % — 0,5 %) 1 no3BonaeT nony4aTtb LWMPOKUA acCOPTUMEHT MaTepumarnos.
Hepocrartkn aToro metoga: NneprMoanyHOCTb U MHOMOCTaANAHOCTL NPOLIECCa, MeHbLUAs npo-
N3BOJUTENBHOCTb MO CPaBHEHMIO C BNOYHBIM METOAOM, HanNnyMe CTOYHbIX BOA U Heobxoau-
MOCTb MX OUUCTKM.

MexaH13M nonnmMepusaLym MOHOMEPa UMM CMECU MOHOMEPOB B CYCMEH3UW aHarnoru-
YeH npoLeccy B macce (B Broke), NOCKOrbKY OH MPOTEKaeT B Kannsax, NPeacTaBnstoLmx Co-
6ol MUKpOpPEeaKTOopbI.

6.2.1 OnucaHne TeXHONIOTMYECKUX NPOLIECCOB, UCNOSNb3YEMbIX B HacTosee
BpeMA

CycneH3noHHas (kanenbHasi) rpaHynbHas nonuMepusaums (Ans BCEX MOHOMEPOB)
cTupona npotekaeT B AByxdasHOW cuCTEME KMOHOMEpP — BoAay», OAHaKo MO MeXaHU3My
npoLecc ABNAETCA PasHOBMAHOCTLIO BrnovHon nonumepunsaumm (B macce). MoHomMep sHep-
rMYHO JMCMEPrMpyeTcst B BOAHOW (hase nepemeluBaHveM MeLlankon Ao obpasoBaHus Ka-
nens auametpoMm 0,1-1,0 mm. B BogHOM (hase HeobxoaMMO NPUCYTCTBUE CTabunmsato-
pos — [MAB. Kanencku MoHoMepa obsonakmsaloTca cnabbiMn aMynbraTopamu, TakMMu Kak
NONVBWHUMOBbLIA CNVPT, Kpaxmar, XXenatuH, MeTULEeNnnososa, Tanbk, 6eHTOHUT, okcuabl
MeTannoBs U T. 4. Ecnn MmoHomep pacTBopyM B BOAE, AUCMEPCUMOHHOW CPEfon MOryT Takke
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ABMSATLCA PACTBOPbL! COMKW, FMWLEPWH, TMMKONW U Apyrvue BsAskue, obnagarowme GornbLion
NNOTHOCTBIO XMakocTW. Monvmepusaumsa OT Havana u A0 KoHUa NPOTeKaeT B Kanne, Kak B
MUHWaTIOpHOM Bnoke. OTBOA Tenna OCYLUECTBSIETCH C MOMOLLBI0 AUCTIEPCUOHHON Cpeabl.
KuHeTuka peakumm aHanornyHa KMHeTuke 6royHoro npotecca.

Mpouecc nonyyenums MC cycneH3noHHbIM CNOCOBOM BKITKOYAET CreayroLLmne OCHOBHbIE
craguu:

- NOArOTOBKA UCXOAHOIO ChIpbS;

- npuroToBneHne pacrTteopos CTa6MJ'IM3aTOpOB B BOAe, nHuumaropa, pacrBOpPeHHOro
B CTMpone,;

- nonMMepu3aums,

- BblgeneHue 3 cycneHaum NC n ero oTMbIBKE;

- cywka MNC;

- rpaHynauma n ynakoska NC.

Ha pucyHke 6.2.1 npeacTaBneHa TexHONOrNYeEcKasa cxema MnonyYyeHns BrneHuBatoLle-
rocsi NMC no CycneH3MoHHOWM TEXHOMOrMMN.
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1,2, 6, 7 — mepHukn; 3 — chopronimmepunsartop; 4, 8 — XON0L4UNbHUIKN;
5 — nonumepusatop; 9 — chunbtp; 10 — NpoMexyToyHas emKocTb; 11 —
BakyyM-chunbTp; 12 — ueHTpudpyra; 13 — nosyLuka; 14 — cylumaka ¢ KUNALWUm
cnoewm; 15 — Bubpocuto

PucyHok 6.2.1 — Cxema npomsBocTsa cycneH3noHHoro MNC gna scneHnsaHus

MpepBapnTenbHO NPUrOTOB/IEHHbIE PACTBOPbI Nepekcuabl 6eH3ouna B CTMpose W
conbBapa B BOAE NOCTYMaloT B COOTBETCTBYIOLME MEPHUKM, OYMULLEHHbIE CTUPO/T U U30MEH-
TaH Takxe 3a11BaloT B MEPHUKM, YMCTbI @30T noctynaeT no Tpybonpososy.

MpegBapuTenbHas nonnumepusaumsa CTMposa OCyLecTBAseTcs B dpopnonvMmepusaTo-
pe 3, B KOTOpbI 3arpyxatT CTUPO U3 MepHMKa 1 n pacTBop nepekucy 6eH3onna us MepHu-
Ka 2. 3arpyska KOMMOHEHTOB W npefABapuTenibHas noanmepusauymsa nponucxoaaT B cpefe aso-
Ta. PeakumoHHyl0 cmecb HarpesatoT npu nepemelwivsaHuy o 80 °C u BbloepXusalT npu
3Tolh Temnepatype B TeyeHne 54 go koHsepcun 35 % — 40 %.
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3atem pactsop oxnaxgatoT go 40 °C, B Hero fobaBnsioT pacTeop vHULmMaTopa Ans
OKOHYaTENbHOW NONMMMEpM3aLMn 1 CoaepXMMoe hoprnonrMepusaTopa cpasy BbIrpyXXarT B
nonumepmusartop 6. Npy nepemeluMBaHMN COOEPKMMOE peakTopa HarpesatoT Ao 75°C un
CHavana B Hero NoAaroT hopnonumep, 3ateM U3 MepHuka 7 13o-neHTaH. Harpes peakumoH-
How cmecy npogormkatoT Ao 80 °C, BbiaepXKMBAIOT €€ NpW 3ToM Temnepartype B TedeHue 10 v,
3ateMm npyn 85°C — B TeueHne 2 4. MNpy 3TOM JaBreHVWe B PEaKTOpe MOBbLILAETCS A0
0,6 MMa.

Mo okoHYaHMK MpoLiecca NoNMMepUsaLmn PeakLMOHHY0 cMecb oxnaxgarT ao 40 °C
1 BbIrPyatoT. Bbirpysky CycrneHaun nonuctMpona B NPOMEXYTOYHYo emkocTe 10 npousso-
OST LUeHTPOBEXHbIM HacoCoM Yeped PUnbTP 9, Ha KOTOPOM 3aAEPKUBAIOTCA KOPKN U KOMKMN
nonmmepa.

MpoMeiBky, 06e3BOXMBaHME, CYLLKY 1 PACCEB OCYLLECTBSAIOT N0 HENPEPLIBHON CXEME.
MpenycMOTPEHO ynaBnmnBaHWe M O4UCTKa asoTa, NapoB CTUPONA, N30-NMEHTaHa, NPOMbIBHbIX
BOZ W BO3AYXa, BbIXOASALLErO U3 CYLLMIIOK.

6.2.2 Tekywme ypoBHU 3MUCCUM B OKPYKaKOLWW YO cpeay

YpoBHM noTpebrneHns 3HepropecypcoB M MaTepuarnbHbiX PecypcoB MpeAcTaBneHbI
B Tabnvyax 6.2.1, 6.2.2.

Tabnuuya 6.2.1 — YpoBHU NOTPEBNEHNS SHEPrETUUECKMNX PECYPCOB

HanmeHoBaHue aHepreTuye-

EguHuya nsmepe-

MuHUManbHbIN pacxoa

MaxkcumanbHbI pacxoa

CKUX pecypcoB HUs (yaenbHoe 3HayeHue) | (yAaenbHoe 3sHayeHue)
OnekTpoaHeprus KBT-uiT 132 150
Map Mkan/T 0,52 0,55
TonnueHbIN ra3 TYT/T 0,0016 0,0018

Tabnuya 6.2.2 — YpoBHu noTtpebneHns matepmnarnbsHbIX peCypcoB

HaumeHoBaHWe marepuarnb-

EanHuya namepe-

MuHUManbHBIN pacxos

MakcumanbHbIn pacxos,

HbIX pecypcoB HUS (yaenbHoe 3HaveHue) | (yAaenbHoe 3HaueHue)
Ctvpon KriT 960 1060
MeHTaHbI Kr/T 70 80

B Tabnuuax 6.2.3-6.2.5 npeacraBneHbl faHHble 0 Bbibpocax, copocax 3arpsi3HAIOLLIMX
BellecTB, obbemax obpasoBaHUs OTXOAOB B OKpYKaloLlyto cpeay npu nonyyeHun MNC no

CyCI'IeH3VIOHHOI7I TEXHONOornn.
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Tabnuya 6.2.3 — BbIGpochl 3arpasHSAIOLMX BELLECTB B aTMOCEPHbI BO3AYX MPY MPOM3BOACTBE BCNEHMBAKOLWEro NonncTMpona

YaenbHble nokasarteny BbiGpOCOB 3arpAsHSIOLLNX
Haumerosarme BELLEeCTB, Kr/T npoaykuun, He 6onee
A3oTa okcupa, 0,02
AsoTa guokeng 0,08
Cepbl gnokeng 0,03
Yrnepoga okeng 0,6
Yrnesogopogbl npeaensHble C1—C s (Mcknodas MeTaH) 20
OtunbeHson (cTmpon) 0,4
MeTtan 0,01
MoHoaTaHonamuH 0,3

Tabnuuya 6.2.4 — COpochl 3arpssHAOLLIMX BELLECTB B BOAHble 00beKThI NPy NPON3BOACTBE BCMEHMBAIOLLLETO NONMcTMpona

YaenbHas macca 3B B CTOUHbIX BOAAX, Kr/T NPOAYKLMM,
HaumeroBsaHve He Gonee
[0 ouncTkm Ha JIOC nocne ounctkm Ha JIOC
ACTIAB (@HVNOHHbIE CUHTETUYECKME NOBEPXHOCTHO-AKTMBHbIE BELLECTBA) 0,08 0,02
BaBelueHHble BeLecTBa 6,0 1,0
XK 10 2,3
pH (en) 6-9 6-7,5
Tabnuya 6.2.5 — OTxo4bl NPOU3BOACTBA
Macca o6pasoBaHus
HaumeHoBaHue otTxoaa Koa no ®KKO Knacc onacHocTu oTxoaa B pede-
PEHTHOM roay, T
OTxoabl MMHEpanbHbIX Macen 40600000000 3 245
LLinam o4ncTkn eMKocTen n TpybonpoBoAoB OT HEPTENPOAYKTOB 91120002393 3 9,6
OTxoabl ynakoBku (Tapa AepeBsHHARA, NONM3TUNEHOBas, KapToH) - 4/5 117
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6.3 Monuctupon, nonyyaembii nonuMmepusaumnen B macce, B TOM
yucne yaaponpoyHbIi nonucTupon

BbiGop TexHOMOrm4yeckom KOHLEMNUMM MnpoLecca, KPOME ero XMMMYECKMX 0coBeHHo-
ctel, 6asmpyeTcsi Ha OOLLMX TEXHUYECKUX NPUHLMNAX:

1) OCHOBHOIO TEPMOANHAMMUYECKOrO YCIIOBUS Pa3HOCTM NOTEHLMANOB;

2) Makc1mMarnbHOro UCNonb30BaHNS UCXOL4HbBIX BELLECTB,;

3) Hanbonee paunoHarnbHOro NCNOnNb30BaHWSA 3HEPropeCcypCoB,

4) Hanny4Lwero nenons3oBaHMa 06opynoBaHns,

5) obecrneyeHnss TEXHOMOrMYECKO Copa3MepPHOCTH, 3akrouyarolleiics B Bblibope on-
TUManbHbIX PELLEHWI 4NA OTAENbHbIX NPOTUBOPEUMBLIX CTaANUA NpoLecca;

6) HaMMEeHbLLIEro 3KOMOrMYECKOro BO3AENCTBUS HA OKPY)KaOLLYHO Cpey.

6.3.1 OnucaHue TeXHONMOrM4YeCcKMX NPOLIECCOB, UCMNOJIb3YeMbIX B HaCToslee
BpemMs

Paznunyatotr Heckonbko meTogoB nonyyenus MNC B macce, k Hanbonee pacnpocrtpa-
HEHHbIM W MEPCNEKTUBHBIM OTHOCUTCS] HeMpPepbIBHbIA MeTOA MonuMepusauuu B Macce
C HEMOJNTHOW KOHBEpPCUEN CTUPOIbHLIX NNacTuKoB. MNpoLecc nonMMepusaumum npoTekaeT B
Kackafe N30TEPMUNYECKMX PEAKTOPOB C NepemMeLlLnBaHem Ao koHsepcum 85 % — 90 % ¢ no-
crneayroLwmMm neperpesomM peakumoHHon macceel Ha 20 °C — 30 °C Hwke npeaensHon TeMne-
paTtypbl ANsi NONUCTUPONA, NOCNEAYIOWEro yaaneHns HenpopearmpoBasLLEro MOHOMepa n
NMpUMecei Nog BaKyyMOM, BbiAENEHUS,, O4YUCTKM W BO3BpaTa OTOrHaHHOro MoHomepa. Mpous-
BOAUTENBHOCTb CYLIECTBYIOLLMX TEXHOJOTUYECKMX NUHWUIA nonyqenua MC MeTtoaoM Henpe-
PbIBHOW MofMMepu3auMnM B Macce C HenonHoW koHesepcuen komnebnetca ot 20 po
60 Tbic. T/roa. CnegyeT OTMETUTL, UYTO paboTa TEXHONOMMYECKOW NIMHUN HA NPON3BOANTENb-
HOCTU HWe 75 % OT NPOEKTHOW MPUBOAUT K PE3KOMY YBENMYEHUIO SKCNyaTauMOHHbIX 3a-
TpaT, YTO CTAHOBUTCA 3KOHOMMWYECKU HepaumoHansHbeiM. CTOMMOCTb nonumepa yeenuyvea-
eTcsl Ha 25 %, napannernbHO CHWKaOTCS CBONCTBA NonnMepa.

B obLem Buae paccMatpyvBaeMbli TEXHOMOMMYECKUA NPOLECC HENPEepbIBHOW Monu-
Mepu3aumm (cononuMepmraanym) CTuporsia B Macce C HeNonHON KOHBEPCUEN COCTOUT U3 crie-
AYOLWNX OCHOBHbIX CTafui:

- NOArOTOBKA UCXOAHOIO CbIpbSi;

- nonMMMepu3auus;

- yaaneHve HenpopearMpoeasLLEro MoOHOMepa 1 NpUMECen Noj BakyyMOM;

- BbIrpy3Ka, TpaHCMopTMPOBKa U rpaHynauua pacnnaea nonvMepa;

- YNakoBKa Nnonmmepa;

- YNaBnMBaHue 1 OYUCTKa OTOFHAHHOTO MOHOMEpa OT NPUMECEN U BO3BpaT €ro B Npo-
Lecc.

B ocopMneHMM ctagum nonMMepmsaummn CyLeCTBYHOLNX BbICOKONPOU3BOAUTENbHbIX
MPOLIECCOB HENPEPLIBHOW NONMMEpPM3aLmm CTMpona B Macce yCnoBHO MOXHO BbIAENUTL Ye-
Tbipe CXeMmbl, MPUHLMMUANBHO pasfnuyalolmMecs CUCTEMOW Tennockema (pUCyHku 6.3.1—
6.3.4).
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1 — dhopnonumepwusatop; 2 — noaumepusaTop; 3 — neperpesaresib
pacnnasa;
4 — pByxCTyneHyatas ucnaputesibHas kamepa; 5 — BbIrpy3HOe YCTPOICTBO;
6 — hunbTp pacnnasa; 7 — rpaHynsaTop; 8,9 — BakyyM-HacoCbl

PucyHok 6.3.1 — Cxema 1. lNonyyeHue MNC meTogom nosmmepmusauum B macce
C HenoJsiHoW KoHBepcuel
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| - chopnonumepuszatop; 2 - nonumepusatop; 3 - neperpesaresis pacnnasa 1-
ol cTynHu; 5 - ncnaputenbHas kamepa 1-oii cTynenu; 6 -10 - BbIrpy3Hble

YCTPOWCTBa;

Il - neperpeBatenb pacnnasa 2-0ii cTyneHu; 12 - ucnapuTenbHas kamepa 2-
Oii CTyNeHu;

13 - dwmnbTp pacnnasa; 14 -rpaHynsatop; 15-18 - koHAeHcaTopbl OTOrHAHHOrO
MOHOMEpa;

19 - eMKOCTb pereHMpoBaHHOro MoHomepa; 20 - 22 - BaKyyM-HacocChl

PucyHok 6.3.2 — Cxewma 2. MNonyyeHue MNC meTogoM nonvMepusauum B macce
C HEnoJsiHOW KOHBepPCUel Npu cbeme TenIoTbl peakumm Ha ctagmu
hopnonumepmsauny MeTOLOM ncnapeHns
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1- chopnonumepusaTop; 2 - Tens006MeHHUK; 3 - nonvmepusarop; 4 -
ncnapuTesbHbIA KOHTYP; 5 - 7 - TpaHcnopTupylowme Hacockl; 8 -
neperpesatesb; 9 - ncnaputenbHas Kkamepa; 10 - BbIrpy3HOe ycTpoiicTBo; 11 -
hunbTp pacnnasa; 12 - rpaHynatop; 13, 14 - KoHAeHcaTopbl OTOrHAaHHOTO
MOHOMepa; 15-eMKOCTb pereHepmMpoBaHHOro MoHomepa; 16, 17-Bakyym-
Hacocbl

PucyHok 6.3.3 - Cxema 3. lNMonydeHue MNMC meTogom nonvmepusanmm B Macce ¢
HeMnosIHOW KOHBEPCUEN B Kackafe peakTopoB CMeLLIeHus
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13 15

1- Tenn006MEHHUK; 2 - noammepu3artop; 3 - neperpesaTesnb UcnapuTenbHol
Kamepbl 1-0li cTyneHu; 4 - ucnaputenbHas kamepa; 5,6 - BbIrpy3Hble
YCTPOWCTBa; 7 - neperpesaTesib UCnapuTesbHOW KaMmepbl 2-0i cTyneHu; 8 -
ncnaputenbHaa kamepa 2-oih ctynenu; 9 - cmnbTp pacnnasa; 10 -
rpaHynaTtop; 11 -13 - KoHAeHcaTopbl OTOrHaHHOro MoHomepa; 14 - emMKoCTb
pereHepnpoBaHHOro MoHomepa; 15, 16 - BakyyM-HacoChl.

PucyHok 6.3.4 - Cxema 4. MNMony4veHue MNC meTogom nosvMmepusauumn B macce

ConocTaB/ieHne pacCMOTPEHHbIX BApUAHTOB TEXHOJ/IOMMYECKUX CXeM MNPOLLecCoB Mo-
Nly4eHUs MNONNCTUPOSbHBIX NAAcTUKOB MeTOAOM HenpepbIBHON nonvMepusauuM B Macce
C HEeMosHol KoHBepcueli No3BONSET cAeNaTb cneaytoLine BbiBOAbI:

[na npoussoacTea, npefycMmaTpuBatoLLero BbIMYCK TOMILKO MNOMCTUpOsia 06Lero
HasHauveHus Hanbonee noaxoAsLleil ABASETCA Cxema Mpu CyLLeCTBEHHO HEMNosIHON KOHBep-
cun (cxema 4, pUCyHoK 6.3.4).

Mpu nnaHupoBaHUW MNEPUOAMYECKOrO BbiMyCKa Ha JIMHUM NOMMUCTUpONa O6Lero
HasHayeHus 1 y[aponpoyYyHOro nosMCTMposa ONnTUMaslbHbIM MOXHO CUATATb WCMOJIb30BaHUe
CXeMbl C TEM/IOCbEMOM Ha cTaauu hoprnoanMepusalmn nytemMm mucnapeHus ¢ nocnegyouei
nonumepusaumei B ropusoHTaslbHbIX peaktopax Masioro o6bema (cxema 2, pUcyHok 6.3.2).

Mpu nonyyeHun YMNC nepef cragueil nonumepusaunm fobasnsetcs ctagvs pacTBo-
peHus Kaydyka B CTMpose.

6.3.2 Tekylne ypoBHU 3MUCCUU B OKpPYXaloLyo cpesy

YpoBHM NOTPe6IeHNss aHepropecypcos npu nonyveHnn MC nonumepusaunein B macce
npeacTasneHbl B Tabnuue 6.3.1.
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Tabnuya 6.3.1 — YpoBHU NOTPeBNeHns SHEPreTUYecKUX pecypcos

MuHUManbHbIN pacxoa

MakcumanbHbIn pacxoa

HaumeHnoBaHue aHep- EavHuya
3HEpPreTUYECcKMX PeCypcoB | 3HepreTUHeCcKUX pecypcos
reTMYecKkux pecypcos | unsmepeHus
(yaensbHoe 3Ha4YeHune) (yAenbHoe 3HaveHune)
OnekTposHeprus KBT-u/T 93 211
TonnuBHbIN ras M3 35,20 45 36

YpoBHM NOTpebneHns MaTepuarnbsHbIX pecypcoB NpueeaeHbl B Tabnuue 6.3.2.

Tabnwuuya 6.3.2 — YpoBHM noTpebneHnsa matepranbHbIX pecypcoB

MuHMManbHbIN pacxoa

MakcumanbHbIN pacxos

HavmeHosaHue Eannuuya mMarepuarnbHbIX (CbipbEeBbIX) MarepuanbHbIX
marepuarbHbIX pecypcoB usMepeHusi | pecypcoB (yaernbHoe 3Hauye- | (CblpbeBbIX) pecypcoB
Hue) (yaenbHoe 3Ha4YeHue)

Ctupon + kay4dyk + MUHe-
panbHoe macno (ans Kr/T 1014 1014
YMNC)

Tvpon +
Ctupon + murepansHoe KrfT 1029 1029

macno (gns NCOH)

B Tabnuuax 6.3.3—-6.3.5 npeacraeneHbl AaHHbIe 0 BbiGpocax, copocax 3arpsisHSAHLLNX
BelljecTs, o6bemax 0bpasoBaHusi OTX0A0B Npu nonyyeHun NMC nonumepusaumeri B macce.
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Tabnwnya 6.3.3 — BbIBpock! 3arpsasHAOLLMX BELLECTB B aTMOCHEpHbIA BO3AYX

Monyuyenune MC meTog0M NnonumepusaLnm B macce
C HEMOInHOW KOHBEPCUEN NpU CbeMe TENNOTh! pe-
aKkyum Ha ctagum opnonMmepusaLmm METOA0M

MonyueHue NC meTogom nofUMepUsauum B macce
npy CyLECTBEHHO HENOIHOWN KOHBEPCUN

ucnapeHus
HaumeHoBaHuve YaenbHble nokasarenu YaenbHble nokasarenu
lopoBas macca 3arpss- lFogoBas macca sarpssHsio-
HSIOLLUX BELLECT BbIOPOCOB 3arpsA3HALLUX LL/X BELLECTB B OTXOASILLIX BbIOPOCOB 3arpA3HAIOLLNX
BELLECTB, Kr/T NpogyKLuw, BELLIECTB, KI/T NpogyKywm,
B OTXOAAWMX rasax he Gonee rasax He Gonee
T Kr/T T Kr/T

A3oTa anmokeua, 3,464 0,018 20,345 0,107
A3soTa okeng 0,543 0,003 3,305 0,017
MeTnnatunkeToH 0,0009 0,00001 - -
MeTuneHn xnopucTtbin 0,0009 0,00001 - -
MeTaH 0,854 0,0045 0,264 0,001
MwuHepansHoe macno 27,219 0,143 1,38 0,007
Kaydyk CKTH (nbinb) 0,475 0,003 - -
MbiNb nonucTnpona 43,711 0,23 0,198 0,001
Ctumpon 23,405 0,123 2,447 0,0128
Yrneeopopogabl npepenbHble 0,046 0,0002 0,265 0,0014
C12—C19
Yrneeogopoabl npegenbHbie 0,0007 0,000004 0,015 0,00008
C1 — Cs (ncknrovas meTaH)
Yrnepoga okcug 16,221 0,085 6,229 0,0327
O1nnbeHzon 1,689 0,008 0,409 0,0022
Yrnesogopogabl npeaenbHble - - - -
Cs— C10
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Tabnunya 6.3.4 — COpoChI 3arpA3HAOLLMX BELLECTB B BOAHbIE 00bEeKTbI

Mony4erune MNC merogom nonvmepusayum B Macce
. o MonyyeHue MNC meTogom nonumepusayum B Mmacce
C HEMOMHOW KOHBEepCuen npu cbeme TenmoThbl peakumum .
npy CyLLIECTBEHHO HENOMHOW KOHBEPCUN
HaumeHoBaHMe Ha cTagum copronMMepusaLm METOA0M UcNapeHus
Noposas macca 3B B cTod- | MakcumanbHas koHueH- | Foposas macca 3B B cTod- | MakcumanbHasi KOHLEH-
HbIX BOAAX A0 OYUCTKU Tpauusa 3B Ao ouncrkm HbIX BOAax A0 OYNCTKN Tpauymsa 3B go ouncrkn
Kr/T mr/am° Kr/T mr/am3
HedrenpogykTbl 0,382 0,7 0,152 0,3
XK - 380 - 300
PH (en) - 7,9 - 7,9
Tabnuya 6.3.5 — OTxoabl nponssoacTea
Macca o6pa3sosaHusa oTxoAa B petPepeHTHOM rogy, T
MNonyuexue MNMC meTogom
Knacc nonumepusauum B Mmacce ¢ | Monyyenue MNC merogom
HaumeHoBaHwve oTxo4a Koa no ®KKO | onacHoCTW | nenonHoi koHBEpCUel Npy |  nonumepusaLum B macce
ans OC Ccbeme TeNNOoThbl peakuun Ha | Npu CyLLEeCTBEHHO HEMOMHON
cTagum chopnonumepmsauum KOHBEpPCUM
METOAOM WCnapeHns
Mpoyne oTxohbl PUILTPOB N hunbTPoBanbHbLIX Ma- | 44390000000 ] 7 3
TepmanoB otpaboTaHHble (0TXonbl (PUNBTPYHOLLMX
3MNEMEHTOB)
TkaHb UbTPOBarbHas W3 Hepxaserowen cranu, | 44329151614 v 4 5
3arpsisHeHHas HeranoreHMpoBaHHbLIMU NoNMMepamm
Bymara dunetpoBansHas, 3sarpsisHeHHass Hedrte-| 44331013614 v 3 2
npoaykramu (cogepxaHne meree 15 %)
Jlom 1 oTxoabl U3genuin u3 NonMCTUpoOna TexHude-| 43414104514 v 10 6
CKOro HasHadeHuns oTpaboTaHHbIe He3arps3HeHHbIe
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Paspen 7. NMpoussoacteo ABC-nnacTMKoOB (aKpUITOHUTPUN-
6yTagaueH-CTUPOSIbLHLIA CONONMUuMep)

ABC-nnactuk (nypaH, NocTpaH, cunak, cMKonak, TeprnypaH)—TepMOnnacTUYHbIA TPOK-
HOI CONONMMEpP akpunoHUTpuna, nonubytagmeHa n ctupona. Hassanune csoe ABC-nnactuk
nony4nn oT HavanbHbIX OyKB MOHOMEPOB U Kay4dyKa, KOTOpbIE BXOAST B €ro COCTaB — akpu-
NoHUTpUNa, 6yTaaneHoBoro kaydyka u ctupona. ®aktnyeckn ABC-nnactuk ABnseTcs ogHUM
M3 OCHOBHbIX BMAOB MOANUUMPOBAHHOIO MONMMCTMPONa. JTO TePMONNacTUYHbIN, yaapo-
NPO4YHLINA, 3NACTUYHBIA Martepuarn, KOTOpbIA B HACTOSILLEe BPEeMS UCMONb3yeTcsl AN U3ro-
TOBNEHNS pasHOOBpas3HON NPoAyKLUM BbITOBOTO M MPOMBILLNEHHOMO HasHadveHusl. Hepocra-
TOYHas CTOMKOCTb Kk BO3AeUCTBUO Y®P-nanyueHus, AOCTaToOMHO NErko npeogonesaemas no-
CpeacTeOM BBEAEHUSI B COCTaB OnpeaernieHHbIX f06aBok, — 310, Noxanyw, eAVHCTBEHHbIN
HEeA0CTaTOK AAHHOTO YHMBEPCAanbHOro marepuana.

Monumep BbiNyckaeTcs B BUAE rpaHyn v oTAenbHbIX NMCTOB. [paHynvpoBaHHbIM nna-
CTUK CNYXXUT CbIpbeM AN AarnbHEeNLIEro TOYHOro NUTbs pas3nuyHbix nsgenun. Jinctoson ABC
MOXET UCNONb30BAaTLCA Kak rotoBas Npoaykums unun nonydabpukat ans 0HopMNeEHNs WH-
TEPLEPOB NOMELLEHUIN, CKNENBAHWA pasnuuHbIX Mogenen u gopm. MNMnactuk B nuctax npu-
MEHSIETCS U KaK CbIPbEBON MaTepuan U3roToBNeHUs CNOXHbIX AeTanen MeToL0M BaKyyMHON
opMOBKN.

Mo xumuyeckomMy cTpoeHuto ABC-NMNacTnku MOXHO pasfenuTb Ha ABE OCHOBHblE
rpynne!:

- cobecTtBeHHo ABC-cononumep;

- NoNMMepHsbIe kKomno3uTtsl (ABC-koMNo3nTbt).

McexogHeiM cbipbeM Ansi npowssoacTea ABC-nnactuka sBnaoTeA: CTUPOS, akpuro-
HuTpun, OyTagueH. CeBepeHWs MO MNPOU3BOACTBY JAaHHbIX MOHOMEPOB NpPEeACTaBMEHbI
B UTC 18—2016 «[1pom3BOACTBO OCHOBHbIX OPraHNYeCKUX XMMUYECKNX BELLECTBY.

CeoiicTBa

Pocty nonynapHoctu 1 wmpokomy pacnpoctpaHeHunto ABC-nnactuk 06s3aH Habopy
TEXHUYECKUX XapaKTEPUCTUK, KOTOpbIMWU OoH obnagaeT. OCHOBHbIMI CBOWCTBaMMW, BRUAIOLLW-
MW Ha BOCTpebOBaHHOCTL Matepuarna Ha pbiHKe, SBMAOTCH: BbICOKME MokasaTenu U3HOCO-
CTOMKOCTM W MPOYHOCTM B COYETaHMWN C 3MaCTUYHOCTbLIO, AONTOBEYHOCTb MPU YCNOBUM 3KC-
nnyataumm 6e3 Bo3LeNCTBMS yNbTpadmnoneToBbIX Jy4er, BbICOKAs CONPOTUBNAEMOCTb BO3-
LENCTBMIO MOMOLLUX CPEACTB U LLEMOYHbIX COCTABOB, YCTOMYMBOCTE K BO3AEUCTBUIO Bnaru,
KWUCNOT U Macer, HETOKCUYHOCTb B HOpMaribHbIX YCIOBUAX, LUMPOKUMA MHTEpBan 3Kcnnyara-
U Npu Temnepatypax oT MuHyc 40 °C go + 90 °C ¢ COXpaHEHNEM TEXHUHECKMX XapaKTepu-
CTUK. B uncTom Buae matepuan MMeeT MaToBy MOBEPXHOCTb XENTOBaToOro OTTeHKa, HO Mpu
MOMOLUM MUrMEHTHbIX [0OaBOK MOXET OKpalumMBaTbCs B ntobble LBeTa U CTaHOBUTLCS Npo-
3payHbIM.

MpumeHeHune

N3 ABC-nnactuka narotaenuealoT OOMbLUOE KOMUYECTBO aBTOMOOUNBHLIX AeTanen,
TaKuX Kak BHyTpeHHsis obwmeka kabuH, naHenu npubopoB, PyKOSITKM pbl4aroB nepeknioye-
HWUA CKOPOCTEN, py4HbIX TOPMO30B. MonuMep LLMPOKO NPUMEHAETCH ANA NPOM3BOACTBA KOp-
nycoB fomalluHel ObITOBOM TEXHUKW: MbIECOCOB, KyXOHHbIX KOMOAMHOB, TenedOoHHbIX anna-
paToB, KOMMLIOTEPHOM N OPIrTEXHUKW. Kopnychbl NPOMBIWNEHHbIX arperatoB, MOEK BbICOKOrO
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LaBneHusi, KoMNpeccopHoro obopynoBaHWs, CaHUTaPHO-TEXHUYECKMX U3AENNN, SNEKTPOTEX-
HUu4eckmx NpMBoPOoB BbINOMHAT M3 NnacTuka ABC.

M3 nnacTvka nponsBoasT NPaKTUHECKN BCE BUAbI KAHLENAPCKNX TOBapOB: aBTOPYYKY,
cTennepbl, MapKepkl, MOACTABKM ANA KapaHhalewn, gepxareny 4na JOKYMEHToB 1 np. Uve-
€TCs MuLLeBasl pasHOBMAHOCTb MAacTuka, U3 KOTOPOW W3roTaBnMBalOT BCEBO3MOXHLIE KOH-
TeWHepbl ANS XPaHEeHWsA NPOAYKTOB, Tapy, EMKOCTU NUTbEBOW BOAbl. OrpOMHOE KONMMYeCTBO
LETCKNX TOBapOB (KOHCTPYKTOPCKME Habopbl, UIPYLLKM, PasBMBaIOLLME MIPbI) MPON3BOAAT U3
ABC. Takke maTtepuan NnpMMeHseTCs Npu co3naHnM CriopTUBHOMO, TOPFrOBOro U PEKNaMHOro
o6opynoBaHuWs, MHCTPYMEHTOB 1 opyxusi. B nocnepnHee Bpems Bce Bonbluee pacnpocTpaHe-
Hne B Mupe nonyvaet 3D-nevatb. B kavectBe pacxogHoro matepuana ana 3D-npuHTepos
npumeHsieTes B TOM uncne n ABC-nnactuk. [ns 3Toro ncnone3yoTcs BbICOKOKAYECTBEHHbIE
OpeHfoBble Mogudukaumm MmaTepmana, nocTaBnsemMble Ha crneuyankHbix KaTylkax. Jetanu,
oTnevaTaHHble M3 3TOr0 MOSIMMEpPa, OTIMYAKTCS BbICOKOW MPOYHOCTHIO U CONPOTMBSEMO-
CTbHO MEXaHU4YEeCKMM Harpyakam.

KoMno3uuunoHHble MaTepuansl Ha ocHoBe ABC

ABC-nnactuk obnagaeT 6onbWMM NOTEHUMANOM ANSA CO34aHNS pasnuyHbIX MOAUDU-
Kauuin 1 KOMMO3ULMOHHBIX MaTtepuarnoB Ha cBoer ocHose. [yTem komBuHauum nonvmepa
C APYTMIMW KOMMOHEHTAMM MOXHO M3MEHUTb XapPaKTEPUCTUKN OCHOBHBLIX MOKasaTenen n He-
KOTOpble CBONCTBA:

- AN MOBbIWEHNS aTMOCHEPOCTOMKOCTM B COCTaB nnactuka Heobxoaumo nobaBuTb
HacbILLEeHHbIe 3n1acToMepbl;

- aphekTa NPo3pPaqHOCTN MOXHO AOBUTLCS, UCNONb3ysi B KadecTBe fobaBku MeTun-
MeTaKpuna;

- BBEAEHMEM o-MeTunctTupona pabouvini nanasoH Temnepatyp marepvana MOXeT
ObITb pacwmpeH go 110 °C — 130 °C.

HanBonee BocTpeboBaHHbIMW 1 pacnpoCTpaHeHHLIMM KOMMNo3nTamu Ha ocHose ABC-
nnactvka sBnsKTCs:

- cnnae ABC ¢ nonukapboHatom (ABC-T1K), obnaaatowmii NOBbLILLEHHON yAaPONpPOoY-
HOCTbIO, TEMMNepaTypHOM U XMMUYECKOW CTOMKOCTLIO, OAHOW 13 obnacter NpUMeHeHns ma-
Tepvana aBnAeTCca TOYHOe NMTbE N POPMOBKS;

- B pesynbTare kombuHauumn ¢ nonuemHunxnopuaom (ABC-TIBX) obpasyeTtcs amopd-
HbIA MaTepwan, NPUrogHLIN ANS 3KCNNyaTauuMn Ha OTKPLITOM Bo3ayxe. [lonyctuma ero kpat-
KOBpEeMeHHas akcnnyatauus npu Temnepartype 95 °C. KombuHauusa ¢ nonubyTtuneHTepe-
dranatom (ABC-MBT) gaeT xecTkui Matepuan ¢ NOBbILLEHHLIMA NMPOYHOCTHBIMW XapakTe-
PUCTMKaMM1 U SONFOBEYHOCTBIO, MPW STOM CBOWCTBa MaTepuana octalTcs CTabunbHbLIMU Npy
KpaTKOBPEMEHHOM HarpeeaHumn ao Temnepartypsl 150 °C;

-cmecb ABC ¢ nommamumpom (ABC-TMA) BblaepXvBaeT KpaTKOBPEMEHHOE BO3AEeW-
cteue Temneparypbl 180 °C, obnagaet OTNNYHBIMU ANSNEKTPUYECKUMM NOKa3aTensaMu; pas-
JINYHbIE 3MEMEHTbI XOPOLLIO COEANHAETCS NYyTEM CKINENBAHWA U CManKu,

- NpW cNnasneHUM ¢ TepMononuypeTaHoM obpasyeTcs NPOYHbIA MNacTUYHBLIA MaTe-
pvan, obnagarowmn 04eHb BbICOKMMU NMoKasaTensmMn CTOMKOCTU K BO3AEUCTBUIO Bnarm U oT-
pyLaTesbHbIX TeMnepaTyp.
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7.1 ABC-nnactuku, nosiyyaemble No 3MySIbCUOHHOW TEXHONOIUNU

JanHbin meTog nonyyeHna ABC-nonumepa cBoauTCa K cneayrolemy: CTUpon 1 akpu-
NOHUTPUN A00aBMSAT B 3MyNbCUlo NonmbytaaneHa, nepemellmnBatoT u Harpesatot fo 5 °C.
3atem po6aBnsAOT pacTBOPMMBIN B BOAE UHALMATOP, HANpUMep pacTtBop nepcynbdara kKa-
s, N cMecb nonumepuayetcs. MonyyeHHyo B pesynbTare CyCneHavio AerasvpyroT, dpunb-
TPYHOT, NONMMEP BbICYLLMBAIOT U YNaKOBbLIBAIOT.

Mpouecc cuntaeTca [OCTATOMHO 3HeproemkuMm. [nsa msrotoBneHvs 1 T CbipbeBOro
nnacTvka 3aTpavnBaeTCs OKONO 2 T HEPTM B 3KBUBANEHTE 3HEPrnm 1 MaTepuanos.

B npouecce aMynbCUOHHOW NONMMEPU3ALIMN CYLLIECTBYIOT LUMPOKNE BO3MOXHOCTU ANS
perynnpoBanuns cTpykTypbl u mopdonornm ABC-nnactvkos. Pasmep vactuy anactomepa u
WX pacripefeneHe no pasmepy NpeaonpefensioTcs yxe B Npouecce nonydYeHus narekca.
CwwBaHne anacromepa, CTeneHb NpUBMBKM U CTPYKTYPa YacTuL, ONPeAensaroTcs Ha cTaaun
nonMmepmaaLmn.

KvHeTMKa 1 MexaHn3m 3SMynbCUOHHON NONMMEPU3aLWK CyLLLIECTBEHHO OTNMYaroTCs OT
TaKoOBbIX AN TOMOreHHOW nonvmMepusaummn B macce. Kpome obbluHbIX Ans cBoGoaHopaau-
KanbHOWM nofiMMepu3aumm cTagnui MHALMMPOBaHWS, pocTa u obpbiBa Lienn, Heobxoamm npo-
Lecc HykreaumMm naTeKCHbIX YacTul, B KOTOPOM FMAaBHYH POfb MIpaeT MOBEPXHOCTHO-
aKTMBHOE BEeLLECTRBO.

7.1.1 OnucaHne TEXHOJIONMYECKUX NPOLIECCOB, UCMNOSIb3YEMbIX B HacTosALee
BpeMs

OMyMbCMOHHAA nonuMepusauma SBASeTCH CTaHAApPTHbIM METOAOM NPOU3BOACTBA
ABC-nonumepos 1 paga nogobHeix matepuanos. ABC-cononmmepsl copepxar 5 % — 35 %
akpunoHuTpuna (obecneunmBaroLero XMMUYECKYHd) CTOMKOCTb, TEPMOCTOMKOCTb), 10 % —
40 % nonubyTagneHa (onpeaensaowero BbICOKYIO YAapHyH BA3KOCTb) U 25 % — 80 % ctu-
pona (obecneYnBaroLLero MexaHM4eckyo NPOYHOCTb, NepepabaTbiBaeMoCTb).

TexHorornyeckun npouecc npovssoactea ABC metogom npusvTOi cononvmepusa-
LM B SMYNbCUM COCTOUT N3 CMEAYIOLLIMX OCHOBHBIX CTaAWUIA:

- MOnyYeHne narekca kay4yka,

- CMeLLeHWe naTekca ¢ MOHOMepamu,

- NpUBMTasA CONONMMEPU3aLMA Kayyyka C MOHOMEpaMM,

- OTTOHKa HernpopearnpoBasLLMX MOHOMEPOB,

- Koarynaums narekca,

- BblgefeHne, NPOMbIBKA W CyLLKa MOpOLLKa,

- rpaHynupoeaHue ABC-cononumepos (pucyHok 7.1.1).
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1- peakTop; 2 - COOpPHUK-XpaHuNuLe; 3 - cmecuTenb; 4 - peakTopbl; 5 -
CcBOPHUK HEMpopearMpoBaBLUX MOHOMEPOB; 6 - annapar koarynauuu; 7 -
CcOOPHUK cycneH3un; 8 - 6apabaHHblii BakyyM-ounbTp; 9 - NEHTOYHAS CYLUWKA;
10 - 6yHKep

PucyHok 7.1.1 - TMpuHUMnuanbHaa cxema npoussoactea ABC aMynbCUOHHOM
nonmmMepwmsaunei

MoHOMepbI 3arpyxatT B peaktop 1, cofepxalivii BOfy, 3Mynbratop, WHALMATOP W
perynsTop MonekynspHoi macchl, 1 3apaHee CMHTE3MpPOBaHHbI naTekc kaydyyka. Nocne oT-
FOHKM Henpopearnposasllero 6yTaguneHa faTekc OXNaxAalT W CAMBalT B COOPHUK-
XpaHunuuie 2, U3 KOTOPOro AJ03MPOBOYHbLIM HACOCOM HEMPEpbIBHO MoJalT B cMecutesnb 3.
B c60pHUK 2 BBOAATCA AOMNOSHUTE bHbIE KOMYECTBa aMy/ibratopa W MHuiumatopa, Heobxo-
Avumble Aans ctabunusaumn gobaBnsiemMbix B CMecuTe/lb 3 MOHOMEPOB (CTMpona U akpuno-
HUTpUNa) M WHULMMPOBAHUA WX cononumepusaumun. M3 cmecutens 3 natekc HenpepbiBHO
noctynaeT B Kackaf, peakTopoB 4, B KOTOPbIX Moc/efoBaTe/IbHO NpoTekaeT peakuus npusu-
TOli conoiMMepusaumm.

Kaxablii peaktop cHabxeH Meluasikoi u pybalikoli ans oborpesBa C MHAMBUAYASIbHOW
CMCTEMOI perynnpoBaHvs TemnepaTypbl. HenpopearvpoBaslivie MOHOMEpPbI HenpepbiBHO
OTTOHSAIOT C MOMOLLbI0 OCTPOro BOAAHOTO Mapa noj BakyyMoOM B annapate 5, oxnaxpaariT
B XONOAW/IbHUKE 1 cOBMPaloT B NpUEeMHKK. ocne neperoHkn Ux BO3BpaLLalT B UMK 3aTem
naTekc KoarynupyoT fobaBneHneM KoarynsHta B annaparte 6 u 06pa3oBaBLUYOCA CyCMeH-
3110 cobupaloT B COOPHMKe 7. UbTPOBaHNE CYCMEH3UN 1 NPOMbIBKA Ocajka BOAOW MpoBO-
4ATCA Ha 6apabaHHOM Bakyym-(PubTpe HenpepbiBHOrO AelicTBuA 8. MPOMBITbIA 1 OTXKaTbIN
MOPOLLKOOBPAa3HbI NPOAYKT MOCTYyNaeT B IEHTOUHYIO CYLINKY 9 M CYLUMTCS TOpsunM BO3fy-
xoM. Cylunnka cHabxeHa cneumasibHbIM Ba/IKOBbIM NpUCnocobieHnem gns TabneTnposaHus
nopoluka. Tabnetkn cobupatoT B 6yHkep 10, a 3aTeM CMeLUMBAIOT C KPacuTeNnaMu 1 Apyriumu
fob6askamy 1 rpaHymMpyroT.
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CwmeweHue komnoHeHtoB ABC-nnactuka

CyuiecTByeT Heckomnbko criocoboB cmeluenus. MNMpocTeiwmnm n Hanbonee Yacto npu-
MEHSEMbIM SBMSIETCA CMELLEHUE pacnnasoB B 3KCTpyAepe, cMmecuTene BaHOepu unmn Ha
oborpeBaeMbix ABYXBankoBbIX BarbLax. [OMOreHHOCTb NPOAYKTa 3aBUCUT OT 3hHEKTUBHO-
CTn cMecuTensHoro obopyaoBaHus. MNpenMyliecTBaMmm ABYXLIHEKOBOrO SKCTpyaAepa SBns-
FOTCS BbICOKWE CABUIOBbIE YCUIUSI U HEMPEPbLIBHOCTL MPOLECCa, OAHaKo He MeHee ahdekTH-
BEeH OJHOLUHEKOBbIA 3KCTPYAEP, €CNN OH UCNONb3YETCS MOCNeA0BaTENBHO CO CTaTUYECKMM
cmecuteneMm. CMelleHVe B pacTBope MOXeT aaTb 6oree ofgHOPOAHLIM Marepuan, ogHako
HeoBXOAUMOCTb OTTOHKWM PacTBOPUTENA AenaeT npoLecc HeyAoBbHbIM 1 AoporuM. BoaMoxHO
TakkKe CMeLLEHUE NONMMMEPHbIX NTATEKCOB C NOCMEAYIOLLEN UX koarynsaumen; obnacts npume-
HeHVsi MeToa OrpaHUYeHa SMyIbCUOHHBIMU NONMMEPaMM.

7.2 ABC-nnacTuku, nosiyyaembie nonuMepusaumnen B macce

ConocraBuTenbHbIN aHanmna O0COBEHHOCTEN MPOMBILLNEHHBLIX TEXHOMOrMYECKNX NpPo-
ueccoB nonyyeHns AbC-nnactvka cBuaeTensCTByeT O fIBHOM MpeuMyLiecTBe mMeToga no-
numepusauumn B Macce no:

- HU3KOMY 3HEPrO- N BOAOMNOTPEDNEHMIO;

- BO3MOXHOCTU CO3[,@aHMS1 aBTOMaTUYECKOW CUCTEMbI YNpaBneHns NPOU3BOACTBOM,;

- CHWXKEHMIO pacxofa BCroMoraTesibHbIX BUAOB CbIpbs U, Kak CreACTBMAE, CHDKEHUIO
KanuTarnbHbIX BIOXEHUA B OCHOBHOE npon3eoacTteo Ha 30 % — 35 %.

7.2.1 OnucaHue TEXHONMOTNYECKUX NPOLIECCOB, UCMOSbL3YEMbIX B HacTosIlWee
Bpems

Mpouecc npoussoacTea ABC-nnactuka MeToaoM paaukanbHOW nonvumepusauumn B
Macce BKIHoYaeT Crnefyome OCHOBHbIE CTaaum:

- NOATOTOBKA ChIpbsi U PEAreHToB;

- NONMMEpPU3aLIMs B Kackaae peakTopos,;

- yAaneHve HenpopearMpoBaBLUMX MOHOMEPOB 1 PacTBOPUTENS;

- NEPBUNYHOE rpaHyrnMpoBaHe 1 KOMMayHANPOBAHUE;

- ynakoBKa W CKNnaaupoBaHne roToBbIX MPOAYKTOB;

- pereHepaums MOHOMEPOB W PacTBOPUTENS;

- cTagusa noarotoekn BOT v noaaym ero Ha TeXHONOrM4yeckne cragmu.

Mpouecc nonyveHust ABC-nnacTuka METOAOM HENMPEPLIBHON NONIMMEPU3aLMmn B Mmacce
npounssoauTca B npucytctBun 15 mace. % — 25 macc. % pactsoputensa 1 creumansHoro
nHMumartopa. BbibpaHHble MHMLMaTopbl B npolecce obpasoBaHus CBODOAHBIX pagukanos
He JOJDKHbI MPUBOAWTE K NOSIBNEHMIO OEH30MHOM KMCnoTbl U BeHsaneaernaa, Tak Kak atm
nMpuUMecKn cnocoBCTBYIOT MpoTekaHnio umknmaaumm no —C = N-rpynnam, 4To NPyBOAMUT K Mno-
JKEMTEHWIO U YCKOPEHHOM AEeCTPYKLMM nonnmepa.

CTapus nonumepusaunm peanvayeTcs B TPy aTana:

- npeaddopnonnmepunsaumsa 4o KoHeepcun 5 % — 7 %;

- hopnonmmepusaums o koHeepeumn 32 % — 37 %;

- nonumepwmsaumns Ao koHsepcum 75 % — 80 %.

Ucnonb3oBaHne BHYTPEHHUX TENIooOMeHHbIX NOBEPXHOCTEN B hopronMmMepusaTope
1 MonMMepr3aTope He AoMnyckaeTcs M3-3a GOnbLUON 3abUBKN OXNaXxAaroLLmX NOBEPXHOCTEN.
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BeefeHne perynsitopoB MONEKYNAPHOW Macchl, TEPMOCTabUnNn3aTopoB u Apyrux Ao-

6aBoK NPOU3BOAWUTCA B MOMMMEPKM3ATOP, YTO HEOBXOAUMO AN NOAAEPKAHWUA CTEeneHn npu-
BMBKM Ha MaKCUMasbHOM ypOBHE.

B o6wem Buge Gnok-cxema npouecca nonyyveHnss ABC-nnactuka mMeTofoM Henpe-
PbIBHOM NonNMMepmusaumm B Macce npefctaBneHa Ha pucyHke 7.2.1.
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vee

1— gpobunka kay4yka; 2 — pactBoputesnb kayuyka; 3(1), 3(2) — tennoobmeHHukn; 4 — bydhepHas eMKoCTb; 5 —
[03UpYOLWMIA Hacoc; 6 — poTOpPHO-NyNbCauMoHHbIA annapat; 7(1), 7(2), 7(3) — unbTpbl; 8 — Hacoc O4NCTKN OUILTPOB;
9 — npeadopnonumepusartop; 10 — dopnonumepusarop; 11 — nonvmepusartop; 12 — ncnapuTesibHbIA KOHTYP;

13 — TtennoobmeHHuk; 14 — Hacoc; 15(1), 15(2) — umpKynsaunoHHble Hacockl; 16(1), 16(2), 16(3) — BbIrpy3Hble
YCTPOWACTBA;

17, 18 — neperpeBaTtenu; 19, 20 — ncnaputenbHble Kamepbl; 21 — dunbTp pacnnasa; 22 — rpaHynsaTop; 23 — 6GyHkep
XpaHeHuns rpanyn; 24(1), 24(2), 24(3) — koHgeHcaTopbl; 25(1), 25(2) — cOOPHMKN OTOrHAHHLIX MOHOMEpPOB "
pacTBopuTens;

26(1), 26(2), 26(3) — Bakyym-Hacochl

PucyHok 7.2.1 — Bnok-cxema npouecca nonyvyeHns AbC-nnacTnka MeTOA0M HENpPepbIBHOW NoavMepusauumn B macce



7.2.2 Tekywime ypoBHU 3MUCCUMN B OKPYXKAIOLLYIO cpeay

NTC 32—2017

MoTpeGneHne 3HepreTM4eckMx W MarepuanbHbIX PEecypcoB MNpU  MPOU3BOACTBE

ABC-nnacTvkoB npeacTaeneHo B Tabnuye 7.2.1.

Tabnwuuya 7.2.1 — MNoTpebneHne aHepreTU4ecknx 1 MaTepuanbHbIX PECYPCOB Npu
npoussoacTtee AbC-nnacTtukos

NOBOW KUCMOTbI + Kayudyk

EavHuya MuHVMManbHBIM pacxoa MakcumanbHbIN pacxos,
Mokasarens
n3mepeHuns (yAenbHOe 3HaueHune) (yAensHoe 3Ha4YeHue)
OnekTpoaHeprus KBT-uiT 227 -
TonnmeHbIN ras M3/t 42 -
Ctuvpon + HUTpUN  akpwu-
P P P kit 1040 1040

B tabnuuax 7.2.2-7.2.4 npeacTaBneHsl AaHHbIe 0 BbiBpocax, copocax 3arpsasHSHoLLmX
BeLlecTB, obbemax obpasosaHua 0TxoA0B Npu nonyyeHnn ABC-nnactukoe nonvmepusauu-

el B Macce.
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Tabnuya 7.2.2 — BbIGpoch! 3arpsa3HAIOLWMX BELLECTB B aTMOCEhEpPHbIN BO3ayX

lFopoBaa macca 3arpssHs-

Macca 3arpsisHsio-
LMX BELeCTB

MakcumanbHas B OTXOAALMX rasax
HavmeHoBaHWe OLLUX BELLESCTS B OTX0AR- KOHUEHTPauus | B pacueTe Ha TOHHY
Lmx rasax npousseaeHHon
npoaykyuu
T Mmr/m3 Kr/T
A3soTa guokeug, 3,988-5,709 530,23 0,062-0,089
AsoTa okevg 0,648- — 0,927 85,926 0,01-0,015
B3BelLeHHble BellecTBa 0,00005 10 8,44-10-7
Huvkenb, okena HUKens (B nepecyeTe Ha HUKenb) 0,000008 0,0241 1,25-10-7
MapraHeL, 1 ero coefjuHeHNs 0,0023 2,458 3,64-10-5
MeTtaH 1,998 62,27 0,031
Mbinb HeopraHuyeckass ¢ copgepxaHneM kpemHus meHee 20 %,
20 % — 70 %, a Tarkke 6onee 70 % 0,00056 0,844 8,75:10-°
CepHas kucnoTa 0,0002 0,045 3,13:10-5
Cepbl grokeung 0,004-0,421 28,2 0,006-7,19-10-°
Yrnepoga okeug 3,299-7,179 4562,87 0,052-0,112
dTOpUabl rasoobpasHble (rmapodpTopua, KpemHun TetpadTopua) 0,0014 3,078 225.10-5
(B nepecyeTe Ha dTOP)
DdTOPUCTLIM BOAOPOA, pacTBoOpuMbIe bTopuabl 0,0013 1,983 2,09-10-5
Xpom (Cré+) 0,00018 0,672 2,81-10-°
OtnnbeH3on 0,029-11,16 0,417 0,0005-0,174
BuHun6eHson 15,494-44,41 223,66 0,242-0,694
BeH3vH (HedbTSHOM, ManocepHUCTLIN B NEpecyeTe Ha yrnepoa) 0,058 1009,63 0,0009
KepocuH 0,01-0,9424 57,48 0,0002-0,015
MuHepanbHoe macno 0,759-48,26 9,633 0,011 — 0,754
LinHK 1 ero coegnHeHns (umMHKa cteapar) 0,000007 4 1,09-10-7
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OkonyaHue mabnuupi 7.2.2

[opoBas macca 3arpsiaHs-

Macca 3arpasHsto-
LMX BeLlecTB

MakcumaribHast B OTXOASILLMX rasax
IOLLMX BELLECTB B OTXOAS-
HaumeHoBaHue X rasax KOHL|EHTpauusi B pacueTe Ha TOHHY
NpouU3BeseHHO
npoayKuum
T mr/m3 Kr/T

OtuneHrnukons (1,2-sTaHanon) 0,002 3,725 3,64-10°
Owxkeneso Tpuokena (kenesa okeug,) 0,268 115,85 0,004
Meine abpasunsHas (kopyHa 6enbiin, MOHOKOPYHA) 0,0062 2,363 0,0001
Yrnepog (caxa) 0,005-0,573 27,33 0,00008-0,008
TpeT-noaeumnvepkanTaH (TpeT-40AeKaHTMNO) 0,232 5,861 0,003
Meinb akpUNOHUTPUNBYTagMEHCTUPONBHBIX NnacTukoe (ABC-2020) 2,468 50,497 0,038
3mynecon 0,00007 0,007 1,09-107
MbiNb nonucTupona 0,198 40,5 0,003
Ceposogopoa 0,0001 - 1,72-10°
Yrnesogopoael npepensHble C1 — Cs (Mckntovasi MeTaH) 0,0007 - 1,09-10°
Yrnesopopozabl npeaencHole C12—C1g 0,009-0,228 80,33 0,0001-0,003
AKpUNOHUTPUN 17,87 - 0,279
TpeT-popeunnmepkanTaH (TpeT-goekaHT1onN) 0,06 - 0,0009
2,2'-OKenanataHon (AU3TUNEHINNKOSbL) 2,39 - 0,037

Tabnuya 7.2.3 — C6pocsl 3arpsAsHAIOLLMX BELLECTB B BOAHbIE 06beKTbI

MwuHumanb-
Hasi KOHL|EH- MakcumansHas koH- | CpepHsst koHUeH- | YaenbHast macca 3B
MeTog oumcTkm, yeHTpayua nocne Tpayus 3B nocne B CTOYHbIX BOgax
HaumeHnosaHue Tpayua no- OUMCTKU OMNCTKU Mocrne o4YMCTKU
NOBTOPHOrO MCMOMb30BaHNA CRE oUNCTKM
Mr/n mr/n mr/n Kr/T
XMNK PaspnenbHaa MexaHuyeckas ouuctka| 16—230 230-380 198-230 -
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OkoHyaHue mabnuupi 7.2.3

NpPoYMX

MwuHUManb-
a5 KOHLIEH MakcumanbHas koH- | CpepHsia KoHueH- | YaenbHas macca 3B
MeToa ouMCTKM Hast KoHW LieHTpayus nocrne Tpauus 3B nocne B CTOYHbIX BOAaX
HavmeHoBaHue ' Tpauwus no- eTkN NOCHE OUMETKM
MOBTOPHOIO UCMOMb30BaHNS P O4NCTKM O4MCTK
mr/n mr/n mr/n Kr/T
HedTenpogykTsl | XMM3arpsa3HeHHbIX U X03deKanbHbIX 0,71 4 2,355 1,1718
FOPOACKMX) CTOKOB, COBMECTHas Ouo-
oH (ropoa ) 76 8 7,8 -
nornyeckas oumcTka
HedTenponykbl 0,09 0,3 0,195 0,1024
XK EcTecTBeHHOE OTCTanBaHWe 6-24 22-43 14-33,5 -
pH (ea.) 7,7 7,7-7,9 7,7-78 -
Tabnwuya 7.2.4 — OTxoabl NPON3BOACTBA
Macca obpasoBanusa
Knacc onacHocTu
HavmeHoBaHWe 0TX04a Kog no ®KKO 51 OC oTxoga B pece-
A PEeHTHOM rogy, T
TXOAbl MPON3BOACTBA NNACTMAacC U CUHTETUYEC CcMO nepeuyH
OTx0Ae! nponason VIMECKIX CMON B NEPBUMHEIX| 31500000000 Il 25
dopmax (NonMmMep OT 3a4mcTkM 060pyAOBaHMSA)
TkaHb UNbTpOBanbHas U3 HePXKaBEKOLLEN CTanu, 3arpssHeHHas H -
punbTp : - » 3arp CraNo"l 44329151614 IV 5
reHMpoBaHHLIMU NoNMMepam
Bymara gunbTpoBaneHas, 3arpsisHeHHas HedpTenpogykTamm (coaepxa-
ywara QuneTp Il crenpoay (conep 44331013614 v 1
Hne meHee 15 %)
OTx04bl Tapbl, YNaKOBKA W YMAKOBOYHbIX MaTepuanoB U3 NonuaTUreHa,
3arpsA3HEHHbIE NPOYUMUN XMMUHECKMMM NPOAYyKTaMu (3arpssHeHHble nonu-| 43811900000 v 20
STUNEHOBbLIE MELLIKW)
OTx04bl MYHEpPAarnbHBIX Macen NHAyCTpUanbHbIX 40613001313 ] 20
OTxogbl NPoOM3BOACTBA OCHOBHbBIX OPraHUYECKMX XUMUYECKUX BELLECTB
Abl TIPOV3BOA P H 31300000000 1l 1500
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Okony4aHue mabnuupel 7.2.4

Knacc onacHocTn

Macca o6pasoBaHuns

HanmeHoBaHme oTxoga Koa no ®KKO st OC oTxoAaa B pedpe-
PEHTHOM rogy, T
n aTepua 6] -
poune oTxoabl punbTPOB U PUnNbTPOBanbHLIX MaTepuanos oTpaboTtaH 44390000000 i 4
Hble
OTxoabl MUHeEparbHbIX Macen, He coaepxallmx ranoreHsl (oTpaboTaHHoe 40610000000 Il 3
MUHeparnsHoe Macno)
OTxoabl MUHepan eCKUX, He cogepXallux ranore-
o Il panbHbIX Macen rugpasnuy , aepxaLy 40612001313 " 3
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Pasgen 8. NMpousBoacTBO NONUBUHUNXIIOpPMAA

MonveuHunxnopug (MBX), oanH 13 Hanbonee KPYMHOTOHHaXHO MPOW3BOLUMbIX BU-
AOB MnacTvka, nNpeacTaBnseT cobor TePMONNacTUYHBIN NONMMEpP, NONyYaeMbli pagmkanb-
HOWM norMmepusaumelt BuHunxnopuaa (BX) B npucyTcTBMm MHALMATOPOB.

Ha pucyHke 8.1 npeactasneHa MonekynspHas ctpykrypa NBX.

H ClI _in

PucyHok 8.1 — MonekynspHas cTpyktypa NBX

N3penua na NBX oTnnyaroTCs 4ONroBEYHOCTBHO, NOro40CTOMKOCTLIO, HA3KOW BOCMNa-
MeHsiemocTbro. Okono 60 % MNBX npoaykumyM HaxoauT NpUMEHeHWe B CTPOUTENBHOW UHAY-
CTPUK, LPYrMM HanpaBrneHneM UCMOoNb30BaHNSA ABNAETCA U3roTOBIEHNE YMAKOBOYHbIX MaTe-
pvanos, aBTOMOGUIbHBIX AeTanei 1 MeanLmHckoro obopyaoBaHus.

OcHoBHbIMKM cniocobamun nponasoacTea MNBX ABnaTCs cneayowme TeXHONormdeckmne
peLleHus:

- TEXHOMNOTMA 3MYNbCUOHHOW (NIaTEKCHOW) NoMMepusauny;

- TEXHOMOMMSA CYCMNEH3MOHHOW NoNMMepusaLmu,;

- TexHonorns 6no4Hon nonMMmepmusayum (B macce).

8.1 MonuBnHUNXNOPUA 3MYNbLCUOHHbLIA

OMynecnoHHeIM MNBX nonyyaoT nonmmepusauven BX no nepuoguyeckon n Henpe-
pbIBHOM cxemam. Mpu aMynNbCUOHHOW NONUMEPM3aLM CKOPOCTb peakuum U CBOWCTBA Nonu-
Mepa 3aBMCAT OT NPUPOALI N KOHLEHTPaUMK amyrnbratopa, uHuumaropa, pH cpegbl, COoTHO-
weHust BX 1 BogHoM cpegbl (BOAHBIN MOAYIb), TEMMNEpPaTypbl U Ap.

8.1.1 OnucaHune TeXHONOrMYeCKUX NpoLeccoB, UCMNOJSIb3YEMbIX B HacTosiLee
Bpems

Mpwn nonyyeHun amynbcenoHHoro MNMBX B kayecTBe 3MynbraTtopoB LUMPOKO UCMONb3Y-
IOTCS @HMOHOaKTMBHbIE BELLEeCTBa: B 3aBUCUMOCTM OT PH MpUMEHSOT CONM LWENOYHBIX Me-
Tannos, ankMncynbdars!, ankuncynegoHaThl, Mblfia >KUPHbIX KUCMOT.

BeiGop BOAOPACTBOPMMOrO UHULMATOPA 3aBMCUT OT YCMOBWIA NONUMeEpuUsaumm u 3a-
[aHHbIX CBOCTB nonumMepa. Yacto NpMmMeHsIioT nepcyrbdaTh! Kanis 1 aMMOHUS.

CHWXeHMe TemnepaTypbl 1 MOBbLILEHWE CKOPOCTWU MPOTEKaHUs MonMMepusaumm 4o-
CTUraeTCs NyTeM UCMONb30BaHNS OKUCIUTENbHO-BOCCTAHOBUTENBHBIX CUCTEM (nepcynbdat
Kanus + Bucyns@uT UM TMocynbdaT HaTpus; nepekmcs Bogopoaa + conb xeneaa (I1) v ap.).
Peluatollee BnvMsHME Ha CTeneHs NOMMMEpPM3aLMM oKasbiBaeT TemnepaTtypa nonuvepusa-
umn.
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B kauectBe perynsatopoB pH mcnonb3yloT 6ydepHble BelwecTtBa — docaTsl, kapbo-
HaTbl.

OcHoBHble CTagun NosyyveHus aMynbcnoHHoro MNBX:

- NOArOTOBKa WCXOAHOrO ChIpbS;

- nonuvepusayua BX;

- [erasauus natekca,;

- gectabunusaumsa natekca (B psage TEXHOMOIMA CTaaus He UCMosb3yeTcs);

- BblgeneHve MNBX u3 natekca (CyLuka);

- pacghacoBka ¥ ynakoska nonumepa.

TexHonornyeckaa cxema noslyvyeHuss aMysibCMOHHoro MBX npepcrtasneHa Ha pUCYH-
ke 8.1.1.

1— annapaTt gn1a pacTBopeHusa amynbratopa; 2, 5, 12 — dwunbTpel;
3 — c6opHKK BoAHOI hasbl; 4 — nonnumepusartop; 6 — gerasarop naTekca;
7 — cOOopHUK natekca; 8 — pacTBopuTesb cofbl; 9 — COHOPHUK pacTeBopa cofpl;
10 — emkoOCTb 4N ctabunusauun natekca; 11 — Bakyym-Hacoc

PucyHok 8.1.1 — Cxema npousBoAcTBa 3aMy/NbCUOHHOro MNMBX

Monumepusauunio npoBogAT npu Temnepartype 45 °C — 60 °C u gasneHun o 1 Mlla
B aBTOK/1aBax-peakropax— LUINHLPUYECKAX BEPTUKA/IbHbIX annapaTtax, OCHaleHHbIX HU3-
KOCKOPOCTHbIMW NepeMeLLMBaloLLMUN YCTPOCTBaMM U «pyballkaMu» ana noAsofa v oTeoja
Tenna. Hambonee 4acto MCNO/b3YIOTCA aBTOKNaBbl-peakTopbl 12-60 M3, U3rOTOB/MEHHbIE U3
yrnepoancToi cTtanu, NokKpbITO CTEKN03MaNbI0 WU BbICOKOErMPOBaHHOM.

Mpy nonumepusaLmn HenpepbIiBHbIM METOAOM BCe peuenTypHble KOMMOHEHTbl, Kpome
BX, npegapuTenbHO pacTBOPSOTCA B 06€CCONEHHON U 06eCKMCIOPOXEHHON BoAe B OT-
JenbHOM MuKcepe, OTKyAa MOJMyYeHHbI pacTBOp MOJaeTCs B BEPXHIOW YacTb aBTOKIaBa-
peakTopa KOJ/IOHHOro Tuna, O4HOBPEMEHHO Tyda Xe nogaetcs xuakuii BX. KoHBepcusi BX
06bIYHO cocTaBnsetr 90 % — 95 %. TonyyeHHbIli B pe3ynbTare noaMMepusaunnm natekc
HenpepbIBHO BbIBOAMTCHA CHW3Y aBTOK/1aBa-peaktopa B OTNapHoli annapart, B KOTOPOM 3a
CYeT MOoHWXeHns aaeneHus go 0,05 MMa BblgenseTcs He BCTYNMBLUMIA B peakumtio BX. MMo-
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cne ocyLKu 3TOT BX KOMMpUMUPYETCA, CKKAETCH U OUYMLLEeTea pekTudukaumen, a satem
OH peLmpKynupyeT B Ha4yarno npotecca.

B oTnMuYMe OT HemnpepbIBHOrO METOAA NMPW NEPUOSMYECKOM MONMMEepU3aLmm BCe KOM-
MOHEHTLI (B ONpeAeneHHOM MOPSAAKE) 3arpyatoTca B OAVH aBTOKNaB-PeakTop, B KOTOPOM
aHanorMyHo OCYLLECTBMSKOTCS U MONMMMEPU3aLms, U NpoLECcC BbIAENEHNA Henpopearnpo-
BaBlero BX. 3arem c uenbio ouncTkmM oT BX natekc noaBepraeTcs BakyyMHOW Aerasaumu.
[oToBbI nartekc, cogepxawmn 30 % — 50 % nonumepa, ¢ Lenbio npefoTBpaLleHns Koary-
NALUMW U TEPMOAECTPYKUMM cTabunmanpyetca (oGaBneHnemM CooTBETCTBYHOLLMX [0OaBOK) n
yepe3 COOPHUK-YyCPEeaHUTENb HaNpaBnaeTCa Ha CTaAuio BbigeneHns nonmmepa. Hekotopsie
TEXHONOMMM NpefycMaTpPMBalOT CTaauilo ynbTpadunbTpaumMmn naTekca, KoTopas nossonseT
MOBLICUTE COAEPXKaHNE B HEM MONMMEPHOM COCTaBMSAOLEN, YTO COKpaLlaeT aHepro3aTpaTbl
Ha npounasoacTeo MNBX.

MonyyeHve ToBapHoW opmbl NMBX 13 natekca, kak NPaenmno, OCyLLECTBNAETCH METO-
LOM pacrnbiTUTENbHOM CYLUKM, KOTOPbIA «COBMELLaeT» Tpu npouecca: 06e3soxuBaHune,
OCYLLKY U CriekaHue MUKpoYacTuy B arnomepartbl Tpebyemor Mopdonorum u rpaHynomeT-
pun. 1N ocyLLeCTBAEHUS 3TOro NPOLECca MUCMONb3YETCs FOpsSYMA BO3[YX C TeMneparypoi
£0 200 °C. AnnapaTtbl, NPUMEHSIEMbIE ANA PacnbIMUTENBLHON CYLIKW naTtekca, NpeacTaBnsaoT
cobol uMnuHapuYeckue annapatbl 6oMbLIOro AnameTpa C KOHUYECKUM AHULLEM, 06opyao-
BaHHblE YCTPOWCTBaMM ANA pacnblneHns narekca (popcyHkamn Unu BpalLarowMmncs nep-
(hOpUPOBaHHLIMK AMCKaAMM), a Takke ycTponcTBamu nogaum n obecnedveHua Tpebyemon
CKOPOCTU U TPaeKTOpWn LBWKEHWS ropsdero sosgyxa. Obpasyrowmecs Yactuupl nonumepa
YHOCSITCSi M3 CyLUMMBbHOrO annapaTa MoTOKOM BO3JyXa W MOCNeAoBaTeNnbHO ynaBnmBakoTCs
B LUMKMNOHax 1 Ha pykaeHbIX dounbTpax. OTpaboTaHHbIn Bo3gyx nocne ounctkun ot MNBX cbpa-
CblBaeTCH B aTMOCdEpy.

8.1.2 Tekywme ypoBHU 3IMUCCUN B OKPYXKalolyto cpeny

YpOBHM NOTPebneHus SHepPreTUYECKMX U MaTepuanbHbIX PecypcoB Npy NPOU3BOACTBE
amynbcmnoHHoro NBX npeactaeneHs! B Tabnuue 8.1.1.

Tabnuuya 8.1.1 — MNMoTpebneHne aHepropecypcoB U MaTepuarnbHbIX PECYpCoB npu
NPON3BOACTBE 3MYJIbCUOHHOrO MBX

Eankuybl MuHUMansHbIN pacxos, | MakcumanbHbIA pacxos
Mokasarens namepeHus | (yaenbHoe 3HadyeHue) | (yAenbHOe 3Ha4deHue)

OnekTpoaHeprus (kBT-u)/T 360 440
Map cpepHero paBnexHns [kan/T 0,06 0,09
Bopaa 3axonoxeHHas M3/t 43 5,2

Boga o6opoTHas TIT 68,4 83,6
JeMunHepanunsosaHHasa Boga T/T 2,3 2,8

BuHunxnopua moHomep Kr/T 1015 1060
[obaskn Kr/T 16,0 18,3

B tabnuuax 8.1.2-8.1.4 npeacTtaeneHsl AaHHbIE O BbiIGpocax, copocax 3arpsa3HAroLLmMX
BeLlecTs, obbemax 06pasoBaHMa OTXOA0B NPU NOMyYEHUN 3MYIbCUOHHOTO MBX.
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Tabnuya 8.1.2 — BbIGpoch! 3arpsa3HAOLWLMX BELLECTB B aTMOCKhEPHbIA BO3AYX NPY NPOM3BOACTBE SMYNbCMOHHOrO MNMBX

HaumeHoBaHune

YaenbHoe 3HaueHune, Kr/T, He bonee

HaTpwi ruapokeng (HaTpms rmopooKUCh, HATP eAKUA, coaa kaycTudeckas) 0,009
Hatpwii rugpocynsdut 0,24
BuHunxnopua (XnopucTbiA BUHMM) 0,009
Mbinb nonuBMHUNXIOPUAA 0,238

Tabnuua 8.1.3 — COpockl 3arpAsHSAIOLLMX BELLECTB B BOAHbIE 0GbEKTHI MPY NMPOU3BOLACTBE 3MYIbCUOHHOTO MBX

YaenbHas macca 3B B CTOYHbIX BOZaX NOCNEe OYUCTKY,
HavnmeHoBaHne
Kr/T, He Bonee
AMMOHWA-NOH 0,3
HutpaTt-aHnoH 0,3
CynbdaT-aHnoH (cynedarts!) 0,3
B3BelLeHHbIe BellecTBa 1,0
XK 1,0
pH (en) 5896

Tabnuya 8.1.4 — OTxoabl NPON3BOACTBA AMYIBCUOHHOIO MNBX

HaumeHoBaHMe oTxona Koa o ®KKO Knacc onacHocTu YaenbHaa macca o6pasoBaHus
ana OC 0TX0A08B, Kr/T
OTxoabl NONMBMHUIXIIOpUAA NPy punbTpaumm narekca 31531211203 3 0,025

bpak nonuBuMHunXnopuga, oTxoabl nonmeuHunxnopuga| 31531311203 3

dUnLTpa-ynnoTHATENS 31531811324 4 0,014
31531514613

TkaHb punbTpoBanLHas, KapTpuaxmn ounsTpos oTpabo- 31531111614 3

TaHHbIE 31531115614 4 0,038
44322101624
31531811324
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8.2 ToAVBUHUNXN0OPUA CYCMEH3UNOHHbIN

MpoLecc CycneH3WoHHOW nonvMepusaluy OCyLLeCTBASEeTCA B Kanasx aMy/bcuu, no-
NyYeHHbIX aucnepruposaHveM BX B Boge B NPUCYTCTBUM BbICOKOMOJIEKYNSPHBIX cTabunusa-
TOPOB 3MY/IbCN W PACTBOPUMOrO B MOHOMEpPE MHULMATOPA.

8.2.1 OnucaHne TexXHO/I0rM4YecKknx NPoLeccoB, UCMNOIb3YEMbIX B HacTosLee
BpemaA

CycneH3noHHbIV MBX nonyyaloT Mo NosyHENpepbIBHOV CXeMme, TAe B KayecTBe WHU-
LuaTopoB MPUMEHSAIOT OpraHuyeckme nepokcuibl WM as3ocoeAvHeHus (OUHUTPUA  aso-
6uc-n3omacnsHoil knucnoTel (nopodhop), Nepokcug naypouna, nepokcuankapboHatbl nap.),
cTabunusaropamu Cnyxar MOMBVHWMOBLIA CNMPT, METWILEII03a, XenaTtnd uap., 4nsa
nogdepxaHua nocTosiHHoro pH npu nonmmepusauum BX B cuctemy BBOAAT 6ydhepHble f0-
6aBKn — BOJOPaCcCTBOPUMbIE KapboHaTkl, hocdaTbl.

TexHonornyeckaa cxema noavMmepusauun cycneHsmoHHoro MBX npusBegeHa Ha pu-
CyHke 8.2.1.

1 — emKoCTb 06eCCOMIEHHOI BOAbl; 2 — MepHUK BX; 3 — eMKocTb
NpUroToB/IEHNS pacTBopa uHMumMaTopa; 4 — eMKOCTb NPUIrOTOB/IEHNS pacTBopa
ctrabunusartopa amynbcun; 5 — punbTp; 6 — peakrop-nonnuvepusartop; 7 —
ycpeaHuTenb

PucyHok 8.2.1 — TexHo/10r1sa nosiydyeHns cycneHsnoHHoro MBX
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B peakTop-nonumepunsaTtop 6 3arpyaroT JeMUHEpanM3oBaHHyro BOAY M3 eMKocTu 1,
pactBop ctabunusatopa 3MynbCUM M3 eMKOCTM 4 4vepe3 unbTp 5, a Takke MHMUMaTop
B Buage pacteopa B BX n3 emkoctn 3 nnm B Buae nopowka. 3areM B peakTtop sarpyaroT
xupkuii BX ns mepruka 2. Peaktop pasorpesatot fo 50 °C — 75 °C 1 npoBOAST nonmMepu-
3auumio, 3aTeM Mocre cayBKU HemnpopearnposasLuero BX cycneHsuo nonvmepa BbirpyKaroT
B yCpeLHuTENDb 7.

BaxHenwmm napameTpoM, onpeaensrowmm MonekynspHyro maccy MNBX u creneHb
pa3BeTBNEHHOCTN €ro MakpOMOIIEKY, SBAAETCA TeMnepaTypa nonumepusaumn. 4ns nony-
yenus MNBX c yakum MMP oTknoHeHune aToro napameTtpa He AormkHO npesbiwats 0,5 °C. Ans
CHWDKEHUS TeMnepaTypbl nonmMmepusaumm npy nonydeHun MNBX ncnonbaytoT areHTsl NepeHo-
€a Lenu — XnopyrneBoaopoabl (TPUXNOPITUNEH, TETPaXIIOPWA yrnepoaa).

8.2.2 Tekywme ypoBHM 3IMMUCCUM B OKPYXKAIOLWL VIO cpeny

YpoBHU NOTPebneHnsi 3HEPreTUYeCcKUX U MaTtepuarbHbIX PecypcoB NpencTaBneHbl
B Tabnvue 8.2.1.

Tabnuuya 8.2.1 — MNMotpebneHne 3HepropecypcoB 1 MaTepmanbHbIX PeCypcoB nNpu
npoun3BoAcTBe cycrneH3noHHoro MNBX

EnvHuybl MuHMManeHbIA pacxog | MakcumanbHbIM pacxog
MokasaTenb
U3MEepEHUS (yaenbHOe 3HaYeHUe) (yAenbHoOe 3HaYeHuE)

OneKkTpoaHeprus KBT-u/T 124 152

Map cpenHero paeneHnsi Tkan/t 0,19 0,27

Bopa 3axonoxeHHasa M3/T 2,04 2,50

Boaa o6opotHas T 63 77
JemnHepanusoBaHHas o 2.4 3.0

Boja

BuHunxnopwg moHomep Kr/T 1005 1070
[HoGaBku KriT 2,6 50

B Tabnuuax 8.2.2-8.2.4 npeacraBneHsl AaHHble 0 Bbibpocax, copocax 3arpasHALLmMX
BelecTB, obbemax obpaszoBaHUsA OTXOA0B NpU NonyyYeHUn cycneHamoHHoro MBX.
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Tabnuya 8.2.2 — Beibpoch! 3arpsA3HAIOLLMX BELLECTB B aTMOCHEPHbIA BO3AyX NPy NPOU3BOACTBE CycreHanoHHoro NMBX

HavnmeHoBaHne YaenbHoe 3Ha4eHue, kr/T, He 6onee
BuHunxnopua (XNOpUCTbIA BUHWI) 1,34
Hatpuii rugpokema (HaTpusi TMAPOOKUCL, HATP eAKUA, Coaa KaycTudeckas) 0,00016
Mbinb nonuemMHUNXNopuaa 0,45

Tabnuya 8.2.3 — CHpockl 3arpAsHSAIOLLVX BELLECTB B BOAHbLIE 06BLEKTLI MPW NPOU3BOACTBE CycrieH3anoHHoro MBX

HaumeHoBaHne

YaenbHasa macca 3B B CTOYHbIX BOgax Nocrne o4ncTku,
Kr/T, He Gonee

AMMOHWA-MOH 0,24
HwuTpaT-aHmoH 0,2
CynbdaT-aHnoH (cynbdartsl) 1,14
BaselueHHble BelecTBa 1,0
XMK 2,16
pH (en) 5,8-9,6

Tabnuuya 8.2.4 — OTxoabl npon3BoacTBa cycrneHsnoHHoro MBX

HaumeHoBaHune oTxoga

Koa no ®KKO

OTX0A4bl AECTPYKLMM MacHa CUHTETUYECKOro OTpaboTaHHOro

31531121314

TkaHb UnbTpoBanbHas, KapTpuoxM GuUneTpoB, oTpaboTaH-
Hble; TkaHb UNbTPOBanbHas M3 NONMaUPHOTO BOMOKHA,
oTpaboTaHHas; Hacagka ckpybbepa nonvnponuneHoBas, oT-
paboTaHHas

31531100000
31531400000
31531500000
44350200000
44222100000

Bpak nonveuHUNXNopuaa, Nbiflb NOMMBUHUMXIIOPUAA, OTXO-
Abl  unbTpa, OTXoAbl NONMBUHWNXIOpMAa  uneTpa-
yNnoTHUTENA

31531311203
31531521423
31531811324

Knacc onacHoctn | YaenbHas macca obpasoBaHus
ans OC OTX040B, Kr/T
4 4,2
3
0,13
4 )
3
4 14,7
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Pasgen 9. lNpoussoacTeo nonuatuneHtrepedranara (MN3TO)

Nonuatunertepedranat (M3TP) npeacraBnseT cobON NMUHENHBIA NONUAUP, ABNSA-
FOLLMICA cOmonMmepom TepedTaneBon KUCMOTbl M 3TUMEHIMUKONSA B Ka4ecTBE OCHOBHbIX
KOMMOHEHTOB 1 130TaNEeBoON KNCNOTLI U AUSTUNEHININKONA B KQ4eCTBE COMOHOMepoB. bna-
rogaps UCKoumMTensHOMy BGanaHcy BoamoxHocTel MATO n Tomy, YTO B rOTOBOM U3Aenun
CTeneHb KPUCTannMYHOCTU U YPOBEHb OPUEHTALMM MOXHO KOHTpOnupoBsaTsk, MN3T® ncrnons-
3yeTcsa AnAa Nnpon3BoACTBa paaHoo6paaH0|7| YynakoBKW ANA NPOAYKTOB U HAannUTKoOB, KOCMETUKN
n hapmauesTnyeckmx cpeacTs. MITP-maTepmans HE3aMEeHUMbI NPY N3rOTOBINEHWN ayauno-,
BUOEO- U PEHTFEHOBCKUX NIEHOK, KOPAOBLIX HATEW AN aBTOMOBUIIBHBIX LWWH, BYTBINOK 4ns
HanMTKOB, NNEHOK C BbICOKUMU GapbepHbIMU CBOMCTBAMU, BOIIOKOH AN TkaHew. Mo dpuranye-
ckvm ceoncteam MN3TP — 310 TBEpAOe BewecTBo, 6e3 3anaxa, 6enoro useta npu Kpucrar-
JINYECKOM COCTOSIHUWN M NPO3payvHoe — npu amopdHOM cocTosiHUW. NATD npoyHbIN, XecT-
KM 1 nerkmin matepunarn. Mnactuk He Sa0BUT.

MpenmyLyecrsa:

- BbICOKas MPOYHOCTb U KECTKOCTb;

- BbICOKOE COMPOTMBMNEHME NOM3Yy4ecTy,

- BbICOKasi NOBEPXHOCTHas TBEPHOCTL;

- BbICOKasi yCTONYMBOCTb K gedpopmauimu;

- XOpOLLee CBOMCTBO TPEHMS CKOMBXEHNS U UBHOCOCTOMKOCTb;

- XOPOLUNE 3neKTPUYECKME N3ONUPYIOLLME CBOWCTBA;

- BbICOKasi CTOMKOCTb K XMMUKaTam (Kpome wenoyum, B KOTOpOI?I Marepuan noaBepXeH
MUTTUHIOBOW KOPPO3nK);

- XOPOLLIO NaKnpyeTces.

Hepocratku:

- AN3NEKTPUYECKNe CBONCTBA Ha CPEAHEM YPOBHE.

Puanyeckue ceonctea MNIATP genatoT ero naearnsHbLIM MaTepuanom Ans UCnonb3oBa-
HWS NPU U3rOTOBMNEHUN;

- YMaKkoBKy;

- NNEeHOK,;

- BONIOKHA (TOProBoe HasBaHWe «MNonmacTep»);

- KOHCTPYKLMOHHBIX 3/IEMEHTOB ANA CTPOUTENLCTBA, KOMMO3ULMOHHBIX Marepuarnos
A9 MalMHOCTPOUTENBHON NPOMBILLNEHHOCTU U Ap.

MpownsesoacTeo MOTP ocHOBaHO Ha peakumy TepedTaneBoA KMCMOTb! C FMMKONAMM,
TakvMK kak ByTaHaMon, NPOMMUNEHINUKONb U STUNEHINKOINb, KOTOPLIA MCnonbayeTcs Hanbo-
nee 4acto (pucyHok 9.1). Ucnonb3aoBaHne APYrMx KUCNOT B MPOU3BOLACTBE, TakUX Kak
HadTanMHankapOoHoBas UM MOMoYHas KACHOThI MPMBOAWUT K 06pa3oBaHuMio Apyrnx nonu-
SCbVIpOB, TaKUX KaK BOSTIOKHa nonmaTmneHHachanaTa 7] FIOJ'II/IJ'IaKTVI,U,HOVI KUCNOThI.
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PucyHok 9.1 — OcHoBHasi peakuus atuneHrnvkonsa (3) u TepedTanesoi
KWUCNOTbI

MonunapmpHble BOSIOKHA ABNAOTCA OAHUM W3 OCHOBHbIX BWAOM BOJIOKOH, MCMOJb3YI0-
LUMXCA B JSIETKOW NPOMbIWNEHHOCTN B Poccun. MNpou3BOACTBO BOJIOKOH — KanuTasioeMkoe,
[ONA PYYHOro Tpyja MUHMManbHa. Hanuuue pa3BuMTOro HepTexMmuyeckoro Kkommnaekca
B NepcrnexkTMse No3BoONUT obecneynsaTtb NPOVU3BOAUTENEN BbIFOAHLIM AOCTYNOM K CbipbiO.

Mwuposoe npoussoacTBo MN3T®d-BonokoH B 2015 r. coctaBuno 52,1 mMaH T (75% o1
obbema BCeEX BWOOB XMMUYECKUX BOJIOKOH), B TOM uucne 36,2 MAH T KOMMMEKCHbIE HUTU
(82 % OoT MMPOBOro MPOM3BOACTBA XMMUYECKUX HUTEW) U 15,9 MAH T wTanenbHoe BOJSIOKHO.
B 2016 r. B Poccun nponsseneHo okoso 443 Ttbic. T MITO.

MepeyeHb NpeanpuaTUlA, HOMEHKNaTypa BbiNyckaemol NpoayKuuu, ee npuMeHeHue u
TEXHOMI0rMA NoNyvyeHns npegcrasneHsl B Tabnvuye 9.1.

Ta6nuuya 9.1 — MNpeanpusatus, NPoAyKuMsa 1 TEXHONOTNSA nonyyeHus MNITO

HanmeHoBaHune OCHOBHblE

MpeanpUATIS r— [NpumeHeHne TexHonorus

1  AO «Monnadp», MNITP — Vicnonb3yetca gns npo- MNpouecc HenpepbiBHbIA B
r. bnaroBelleHCK BbICOKOBA3- W3BOACTBA MULLEBONM yna- ABe cTaguu. [pow3Boga-
(Pecnybnvka KUA  rpaHy- KOBKM BOAbl, MOJIOYHbIX CTBO OCYLLECTBASETCA B
BalkopTocTaH) /iMpoBaH- NPOAYKTOB, COKOB, Megu- COOTBETCTBMU C TEXHO/O0-
HblIV KPW- LMHCKNX npenapaToB, MYECKUM npoLeccom,

cran- 6bITOBOW XUMUK paspaboTaHHbIM N0 /U-

nmyecknii ueHsum Du  Pont de

Nemours (CLLA)
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HanmeHoBaHue

OcHoBHble

Ne MpumeHeHne TexHonorus
npeAnpuUsaTUs MapKm
2 |AO «CUBYP- noTe — Wcnoneayetca npu npo-|Mpouecc HenpepbiBHbIN B
M3Td», r. TBepb |BLICOKOBA3- |M3BOACTBE Tapbl ANA|ABE CTaguu (Ha OBYX OT-
KA  rpaHy- | npoxnaguterbHbIX AenbHbIX yCTaHoBKax C ae-
nvpoBaH- HanWTKOB, MWHEpParbsHOM | TOHOMHbBIM ynpaeneHu-
HbIlA KpW-|1n NWTLEBOW BOAbI, NWBA, |eM — MONUKOHAEHcaLnn 1
cran- pacTuTenbHbIX Macen W|TBephodasHOM MONMKOH-
NNYECKMIA ApYrMx MNpoAyKTOB nNUTa- | AeHcauumn).
Hua. TIOT® c ycraHosku | TexHonornyeckoe obopy-
BTOPUYHOrO  MOMyYeHWUsi|fOBaHWE U  HOy-xay —
npumeHseTcs npu npous-|dpupma  «Uummep  Al»
BOACTBE M3T-nneHok, | (Fepmanms).
ynakoBO4YHbIX NeHT, yna-{Wmeetcsa yctaHoBka BTO-
KOBKW AN aBTOKOCMETK-|pUYHOro nonyyeHus NaTo
KM 1 TOBapoB ObITOBON
XUMUM
3 |AO «3konat» BebicokoBss- | sroToBneHue Mpouyecc HenpepbiBHBIA B
r. Kanwnunrpaa |[kunm  rpany-|MN3T-npecdopm, a panee|ogHy craguo. TexHono-
nupoBsaH- BbiayB OyTbinok ana He-|rus 2R-MTR® (Melt-to-
Heln  MOTD | rasmpoBaHHOM Boabl, [Resin *) oT  komnaHuu
noa TOpro-|pactutenbHoro  macna, | Uhde Inventa-Fischer
BOM MapKOM | MONOYHbIX npoayktoB | (Fepmanuns)
Eképet UT. 4.
(Ekopet 76, |M3T-npedpopmbl C unpo-
80, 84) KM FOpJIOM.
MNpoun3BoACTBO NUCTOBOrO
mMatepuana pnns mnocne-
ayrowjero  Tepmodopmu-
pOBaHusI.
M3T-ynakoBka, W3roToB-
feHHasa no MoHocTagum-
HOWM TEXHOMOrMK
4 |3A0 «3aBoa naTe MpownasoacTBO Mpouecc HenpepbiBHLIM B
HoBbix [Monume-|BbicokoBsas- |MOT-npedopm ans Oy-|oaHy cTaguio.
poe "CEHEX'», |kuiA rpaHy-|Tbinok. TexHonorua n obopynosa-
r.ConHeyHoropck | nvposaH- | MpouseoacTeo HVe — LBeNLapcKko-
(Mockos- HbIN nop |MOT-BonokoH Ans  Tek-|Hemeukas dupma Inventa-
ckasi obn.) MapKon CTUNBHOW NPOM. Fischer GmbH wu Buhler
«POCMN3T» |MponssogcTeo AG.

N3T-nneHok n gp.

B naHHOW rnaee He paccMaTpuBaroTCA NoNMMMEpPHbIe MoagUdUKaLMM NPOAYKLMU MOMK-
aTUNeHTepedTanara, T. e. crneymarbHble MPOAYKTbl HA OCHOBE ABYXKOMMOHEHTHBIX CUCTEM
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(koMBUHaLMK C pasnnUYHBIMK NONIMMEPaMM) U NONMUMEpPHbIE A0BaBkK (AN aHTUCTATUYECKUX,
OFHECTOWKUX, aHTUBakKTepranbHbIX U TEPMOCTOMKMX CBOWCTB).

9.1 OnucaHne TeXHONOrMYeCKMX NpoLeccoB, ucnonb3yemMmbix B
HacToswee BpemMa

9.1.1 HenpepbiBHaa NONUMKOHAEHCALMA, OCHOBaHHAasA Ha auMeTuntTepedTanare

(AMT)

UcxoaHbiMu npoaykTaMu ans cuHtesa MN3TO aengtotca gumetuntepedtanar (AMT)
n atuneHrnukone (3. Peakuus sakniovaeTcs B obMeHe MeTunbHOW rpynnbl AMT Ha aTu-
TNEHrNUKONEBYIO rpynny ¢ obpasoBaHMEM MeTaHormna kak noboyHoro npogykra. ATy peakumo
obmeHa crnoxHoro acupa npoBoasaT npu Temneparype okono 160 °C. BaxHoe 3HauyeHue
umeet cooTHoweHne A AMT, kotopoe 06blMHO paBHO MONMBHOMY COOTHOLeHuto 3,8:1. Pe-
aKuusi NPOXOAUT MPU y4acTU MapraHUeBbIX KaTanva3aTopoB, KOTOpble MonajalT B COoCTaB
npogykta. Mo xuMmnyeckomy COOTHOLLEHMIO ANns kaxkaoro monsa AMT Tpebyetcs 6onblue aByx
monen 3. Ecnn o6e meTunbHble rpynnel AMT He noaBepratotcs oOMeHy, To obpasoBaHue
MOTP c BLICOKOW MOMEKYNAPHON MacCOW CTaAHOBUTCA HEBO3MOXHbIM. B aTom cnyuvae
HenpopearnpoBaBLUME METUIbHBIE MPYNMbI BLICTYNAT areHTamn obpbiBa NONMMEPU3aLOoH-
HbIX Lieren 1 orpaHn4nBaroT Ux pocT.

B pesynbTaTe peakumm obMeHa cnoxHOro acmpa obpasyercs MoHoMep GUCrnapoKcu-
aTuneHtepedTanar. MNpu AOCTUKEHUN HEOBXOAUMOrO BbIXOAA 3TOMO MPOMEXYTOYHOrO Npo-
aykta n3bbiTok O yaanseTca neperoHKoM Npu aTMOCEpHOM AaBMNeHUU U TeMmnepatype oT
235 °C po 250 °C. B kavecTBe crabunumaaropa npouecca UCronb3yoT coeamHeHnsa pocto-
pa, Takne kak nonndocdopHas KnucnoTa.

Mepen panbHeWWen nonMMepmsaumen NpoBOAAT AeaKTUBALMIO MapraHUeBoro karta-
nm3aTopa C Lenb YMeHbLUEHNS 06pa3oBaHns HexenaTterbHbIX NOBOYHbIX MPOAYKTOB, KOTO-
pble yXyALLawT KauyecTBO W MPUBOAAT K MIOXOW TEPMUYECKOM CTabWnbHOCTU KOHEYHOro
NnaTo.

KoHeuHbIn nonuMep nosyyaroT B pesynbTarte peakuuid NMonMKoHAEHCaUmn npu Hemnpe-
pbIBHOM yaaneHum nabbitka 3. Temneparypa peakummn nexuT B npeaenax 285 °C — 300 °C
NoA BaKyyMOM.

Kak npaBuno, Ans kartanusaumm peaxkuum MNOMMKOHAEHCaUn A06aBnstoT CypbMy
(B BMOE TpUOKCMAAE, TPUMMVKONATA WM TpuaueTaTa), a Tawkke [pyrve CoefuHeHus,
He cogepxawyme cypsMy. U3bbitok 3 ypansaoT noa BakyyMoM, YTO NMPUBOAUT K YBENNYEHMNIO
MOIEKYNAPHOM Macchl.

MornekynspHyo Maccy nonmmepa paccuvTbIBaKOT MO BA3KOCTU pacTBopa Wnv Xapak-
TEePUCTUYECKOW BS3KOCTU. XapakTepucTmieckas BA3KOCTb TUNUYHOrO aMopdHoro nonmMepa
cocraensieT 0,64 (4T0 3kBMBaneHTHO 835 BA3KOCTM pacTeopa). PacnnaeneHHeIn nonvmep
SKCTPYAUPYIOT, OXNaXKAAK0T U PaspesaroT Ha rpaHyisT, KOTOPbIN TPAHCTIOPTUMPYHOT Ha cKnag v
XPaHsT 40 nocrnegyroLlen obpaboTku.

Ha pucyHke 9.1.1 nokasaHa ynpoLyeHHas 6nok-cxema npolecca.
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PucyHok 9.1.1 — Bnok-cxema npouecca nosnydyexusa MNMaTe m3z gMT

9.1.2 Tllony4vyeHve BbICOKOBA3KOTO rpaHyMpoBaHHOro kpuctanannyeckoro rNMaTo
nocpefcTBOM HENPEPbLIBHOIO npouecca

lMpouecc nosy4eHuss BbICOKOBA3KOrO rpaHy/IMpOBaHHOIO Kpuctannuyeckoro [M3TO
(HenpepbIBHbI MPOLLECC) OCYLLECTBASETCA B ABE CTaauM:

- HenpepbIiBHaA NOMKOHAEHCALMA Ha OCHOBe TepedTaneBoi kucnotbl (TPK);

- HenpepbiBHaa TBepAoasHan [0NoMKoOHAeH caums.

9.1.2.1 HenpepbiBHasA NOJIMKOHAEHCALNA HA OCHOBE TepedTaneBOn KUCNOThbI
(TPK)

Mpouecc ABnseTcA HenpepbiBHbIM 1 3akNio4aeTcs B MCMNOb30BaHUM TepedhTaneBoi
KNCNOTbl B KAYECTBE CbIPbA W 3TWIEHIMKONAA ANSA NOAYYeHUS NOAM3UPHBLIX HWUTEeR. Ha Bbl-
Xo4e obpasyeTcs NoNMMep C BbICOKOW BSI3KOCTbIO, YTO JOCTUraeTCs 3a CYET:

- cMeLeHua TOK u 3r;

- NpenBapuTenbHON NOMUKOHAEH CaLMY;

- NOINKOHAEHCaUNN.

9.1.2.2 HenpepebiBHasA TBepgodasHas AONONMKOHAEHcAL M

MpouseoacTBo M3T® AN NULEBOK YNakoBKM MpeaycMaTpuBaeT AONOSHUTESIbHYHO
cTagnio — TBeEpPA0MAa3HyH [0NOMMKOHAEHCaLMI0 aMOPHOro rpaHynsaTa.

Mony4yeHHbI Ha NepBoOi CTagun npouecca amopdHbI rpaHynaT M3TP HeobxogMMo
KpUCTaNN30BaTh A0 CTENEHW KpUCTa/M3aumm okono 40 %, 4TOo NO3BO/ISET CHU3UTL €ro
CK/IOHHOCTb K CAMMaHutio. MoMUMO KpuCTan/msauumy Heo6XoAVMMO Takke CHU3UTb cofepxa-
HVe BoAbl M aueTanbgernga. s 3Toro UCNosb3yTCA pas/IMyHble Cnocobbl:

- KpUCTaN/IM3aums B NybCUPYIOLLEM CIIOE;

- KpUCTa/I/IM3aumst B NCeBAOOXKMKEHHOM CIIOE;

- UCNO/Ib30BaHVe TpyGUaToro NPOTMBOTOYHOIO PeakTopa-CMeCcuTens.
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[na Bcex koHdUrypaumin Temnepartypa npouecca koneénetcsi ot 120 °C go 200 °C.
lazoBas asa (a30T unn Bo3ayx) NCNONb3yeTcs ANA Harpesa NPoAykTa v yaaneHus Bogbl,
aueTanbaernaa v nosIMMEpPHON Nbinu.

Ha cneaytowen cragum NpoaykT HarpesaroT A0 Heobxoaumow TemnepaTypbl AnS
TBEepaodasHon nonumepusaumn (Hanpumep, 215 °C — 240 °C), 06bl4HO ¢ 6onbLUMM NPOTKH-
BOTOKOM @30Ta, MHULMNPYS NONTMMEPU3ALNIO.

3atem rpaHysnbl NonMMepa MeANEeHHO NPOXOASAT Yepe3 PeakUMOHHYHO 30HY K BbINyCK-
HOMY OTBepPCTUIO peakTopa. MpoTUBOTOK a3oTa yaanseT NpoAyKTbl peakuuy, Boay W rMUKOIb
n3 rpaHynsaTa. PeakTop patoTaeT no npuHUMNY peakTopa C nopLiHEBLIM NOTOkoM. NameHe-
HVWe TeMmnepaTypbl npouecca U BPeMeHU MpebbiBaHWsA rpaHynsita B peakTope No3BonAeT
KOHTPONMPOBATL BA3KOCTb (CTENEHb NMONMMEepU3aLmmn) KOHEYHOro NPoayKTa.

A30T, Ucnomnb3yeMbin B peaktope 1 30He Harpesa, peuvpkynupyetcs. MNepen Bxogom
B HWKHUIA KOHEL| peakTopa a3oT NMPOonyCcKalT Yepe3 CUCTEMY rasooumcTku. Mpu ouncTke aso-
Ta yaansloTcs nonMMepHas neinb, onuroMepel, JIOC, kncnopoa v Boga. YpaneHue aTux
npuMecen HEOBXOANMO, MOCKONbKY UX HanMune BRUSIET Ha NPOU3BOAUTENBLHOCTL peakTopa
w/vnu Ka4ecTBo NPoAyKTa.

Mpouecc o4ncTKM a30Ta COCTOUT U3 HECKOSIbKUX STaMOB:

- (smekTpocTaTtnyeckas) hunbTpauvms;

- KaTanuTU4YEeCKoe OKUCIEHUE;

- OCyLLKa.

Mocne BbIrPY3kM CTPYXKM M3 peakTopa TBepaodasHon aononukoHaeHcaumm (TOMM)
rpaHynaT oxnaxaaeTca u xpaHuTes Ha cknape. MNpoaykT HeoBXxoAUMO XpaHUTE B CYXOM MO-
meLleHun. Mockonbky rpaHynat M3T® rurpockonuyeH, NPUCYTCTBUE BRarn B BO3AyXe BMUs-
€T Ha cTeneHb nonmmepusaLmm, ocobeHHo npy nocneayoLent 06paboTke NPU NOBLILLEHHBIX
Temneparypax.

Ha pucyHke 9.1.2 npusegeHa Gnok-cxema npoussogctea MN3To.
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TexHn4eckmne xapakTepmcTUkL NpueegeHsl B Tabnmuye 9.1.1

Tabnwnya 9.1.1 — TexHn4Yeckme XapakTepPUCTUKN

HanmeHoBaHue XapaKTepVICTMKa
MpoaykT BricokoBaskuiA rpaHynsaT MNaTo
Tun peakTopa BepTuKkanbHbIA NOMbIA peakTop
Obwvem peakTopa Bapbupyembin
TemMnepaTypa peakumm 215°C—240°C
[aeneHue peakymm ATmocepHoe — HebonbLUIoe 3bbIToYHOE AaBneHVe
MoLwHoCTE peakTopa 20-400 1/peHb

9.1.3 MNepuoaunyeckan TeepaodasHag NOCTKOHAEHcauus

B peakTop nogatotcsi amopdHbIA rpaHynaT nonuMmepa ¢ HU3KOW BABKOCTLIO. PeakTop
BpaLyaroT, HarpesatoT A0 120 °C — 170 °C v BbiAEpXMBAIOT NPU 3TOW TemnepaTtype [0 npe-
BpaLLeHNs rpaHynaTa B NOMyKpUCTanmMyeckuii N cyxon marepuarn. Monykpucrannm4eckuin
rpaHynaT obnagaet MEeHbLUEN CKIOHHOCTBIO K CKNEeVBaHMIO NPy Temneparypax BbiLe TeM-
nepatypsl cTeknosanms NMIT.

B ka4ecTBe anbTepHaTUBbLI rpaHynAaT MOXHO KpUCTannmMaoeartb Nepes ee 3arpy3kon BO
BpALLaOLWNIACS peakTop.

Korga creneHb kpuctannusauvm AOCTUraeT 33faHHOro 3HaveHus, Temneparypa no-
CTENEHHO YBENMUUMBAETCH U MHULIMMPYETCH peakums nonmkoHaeHcaumn. [ina Harpesa peak-
TOopa MCronb3yeTcs LMpKynupytowee Tonnueo. [Ina Harpeea Tonnvea WUCNOMb3yeTcs He-
CKOJIbKO KOH(Urypauun, Hanpumep, cuctema LeHTpanbHOro otonnenns (pabotaet Ha rase
VN MasyTe) Unn peakTop (nap Wunm anekTpuyeckas MOWHOCTb).

PeakTop ocHalleH BaKyyMHOM CUCTEMOW, KOTOpas CHWXAaeT AaBneHne BHYTPWU peak-
Topa po <500 MNa. Ncnonbsyemble BakyyMHbIe CUCTEMbI OCHOBaHbI Ha NAPOBbLIX NKEKTOpax
(B coveTaHnM € BOASIHLIM HACOCOM) MUIM CYXMX BaKyyM-Hacocax.

B pononHeHve k BakyyMy B HEKOTOPbIX CyYasix B PeakTop NoaaeTcs a3oT Ang janb-
HEMLLEro yMeHbLUEHMS NapuuanbHbIX AaBreHUA NPOAYKTOB peakuun. AueTanbaerngbl Bbl-
cBoboXaalTCs U3 rpaHynsaTa BO BpEMS MpoLiecca kpuctannusaumm u teepgodasHon nonu-
KOHZEHcaumm.

Korpa creneHb nonumepmsaummn AOCTUIaeT 3a4aHHOroO 3HaYEeHWs, peakTop oxnaxaa-
eTcsl U co3paeTcst U3bbITOYHOE AaBreHne as3oToM. 3aTeM NPOAYKT BbIrPYKatoT, Hanpumep,
Ha cknag,.

Mockonbky rpanynat MI3T® rurpockonnyeH, NPUCYTCTBUE BNarn B BO3Ayxe BANSET Ha
cTeneHb nonumepusauum, ocobeHHo Npu nocneaytowen obpaboTke NPy NOBbILLEHHbBIX TEM-
neparypax (peakuus rmaponusa).

Ha pucyHke 9.1.3 npuegeHa ynpolyeHHas bnok-cxema npouecca.
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PucyHok 9.1.3 — Cxema nepuoanyeckoin TsepgodasHoii NocTKoHAEH caLMn

TexHu4yeckne xapakTepucTukn npusegeHsl B Tabnuuye 9.1.2

Tabnuuya 9.1.2 — TexHnYeckne xapakTepucTukn

HavmveHosaHve XapakrepucTtvika
Mpogykt BbICOKOBSAI3KMI rpaHynsaT MaTO
Tun peaktopa Bpawatowmiica annapat
O6bem peakTopa 5-20 m3
Temnepartypa peaxkuuu: 215 °C — 240 °C
MoLlHoCcTbL peaktopa 1-4 TbIC. T/rOpg,

9.1.4 Tlepuogunyeckas nosvMkoHgeHcauus Ha ocHose AMT

CvHTe3 MOTd B NepuoanMyeckoin NonMKoHAeHcauum Ha ocHoee OMT npeacTaBnsieT
c060ii ABYXCTYMeHYaTy peakumio:

- peakuuss obMeHa CnoXxHoro agmpa;

- npouecc NoNNKOHAEeHcaL M.

MHnummpoBaHve peakuun obmeHa: AMT n 3 o4HOBPEMEHHO MOAAIOTCH B peakTop 13
pesepByapoB-XpaHWIuLL, B cocyq Ans obMeHa CnoxHoro adgwmpa. Mocne BBefeHUs kaTanu-
3aTopa v nosblweHnsa TemnepaTtypbl o 150 °C— 200 °C peakuus HauMmHaeTCs C 3aMeHbl
MeTWUbHbIX rpynn Ha 3. O6pa3oBaBLUNIACS METaHOS KOHAEHCUPYKT U XpaHSAT B pesepsya-
pax. N36bITok A BbINapusaoT npu Temnepatype 200 °C — 260 °C, KOHOEHCUPYIOT U pere-
HepuUpyT B AUCTUISALMOHHOW KO/TIOHHE U XPaHST B pe3epByapax.

KoHeyHas Temnepatypa npouecca o6MeHa CoXHOro adgmpa 3asucuT ot Tuna MaTd
(TexHnuecknin MIATP, TeKCTUNbHLIK MATP) n/mnn TNa UCNosb3yeMOro A MOJIMKOHAEHCa-
Luuun katanmusaropa.

MonyunBwMiica NPoAYKT 06MeHa CMOXHOro achupa NepeHocsT B aBTOKIaB AN1a Aasb-
Helwel o6paboTkn. B aBTOKMaBe NPOMCXOAMT MOMMKOHAEHCAUMS NyTeM MOBbILEHUS TeM-
nepatypbl (TunuyHaa Temneparypa — 260 °C — 310 °C) u aBakyaummn (<500 Ma, ¢ ncnosb-
30BaHMEM MapoBbIX WHXEKTOPOB W/WAK BaKyyMHbIX HAcOCOB). BbITECHEHHbII MOHO3TK-
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nenrnukons (M3 BbiNapuBaloT, KOHAEHCUPYHOT, PEreHepupylT B AUCTUANALUOHHON KO-
JIOHHE M XpaHAT B pe3epByapax 415 fanbHeiwein 06paboTku.

OKoHYaHMe npoLecca NoNVKOHAEHcaUMn onpeaenseTcsa no XxapakrepucTuyeckoli BsA3-
KOCTW, KOTOpasi 3aBUCWT OT Tuna npogykta. M3T® npeccyloT asoToM, OXMaxAalT BOAON,
paspesatoT, cywart u npoceuatoT. CHOPMUPOBaHHbIA rpaHynsaT MN3TP xpaHUTCA B XpaHu-
nvwax gnsa ganbHeliweid 06paboTku.

Ha pucyHke 9.1.4 nokasaHa ynpolieHHas 6/10K-cxema npouecca.

PucyHok 9.1.4 — Bnok-cxemMa nepuogmnyeckoii NoNMKoHAeHcaum Ha OCHOBe
AMT

9.1.5 TMpon3BoACTBO NPAOWIILHBIX YANOB

MonuapmpHoe cbipbe XpaHWTCA B pesepByapax. Martepvan B3BeLUMBAIOT U MHEBMA-
TUYECKN TPaHCMOPTUPYIOT B MPUEMHbIV Xeno6 nonnadupHbiX cyimnok. MNepen cylikoi no-
NnMMep KpuctannvsyrlT npu Temneparype ot 150 °C go 200 °C B nepemelimBaemMoM croe

ANA nNpefoTBpaLleHnsa arnoMepanmu.
B cylwimnbHbIX Kamepax npoAykt HarpesatoT o 150 °C — 200 °C ¢ ucnosib3oBaHvem

NOTOKOB rOPsiYEro OCYLUEHHOro BO3Ayxa.
Ha pucyHke 9.1.5 npuBegeHa 6510k-cxema npouecca.
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PucyHok 9.1.5 — Briok-cxema npou3BoAcTBa NPALU/IbHBLIX YAMOB
9.1.6 Mpon3BOACTBO LUTANe/IbHOrO BOSIOKHA

BbICyLIEHHBIV MOMAMPHbIA MOMMEpP TPAHCNOPTUPYETCA B 3KCTPYAEpPbl, rAe OH pac-
nnaBnseTcs W 3aKkaumBaeTca B NMPsSAWIbHbIE TO/IOBKW, KOTOPbIE 3arpyXatTcs B KOMNIEKTOp.
MpsgunbHble roN0BKM COCTOAT M3 oubepbl C 60MbLUMM KOIMYECTBOM MESIKUX OTBEPCTUiA,
yepes KOTOpble pacnnaBneHHbI NoMMep TeyeT ¢ obpasoBaHWeM HUTeR. Jliobble 3arps3Ha-
loLLMe BellecTBa B NonMMepe yaansiTca ero (ounbTpoBaHUEM A0 MOCTYMNIEHNUS B (OUIbepbl.
Pa3sHoo6pasne KOHCTpykuuii chunbep NO3BONSIOT cO34aBaThb LUMPOKUA accOpTUMEHT none-
peYHbIX CeYEeHWUA BOSIOKOH, BK/OYas Kpyrnble, Nosble u TpunodasbHble.

Fopsune HUTK OXNaxXJalTCsA MPOAYBKON BO3AyXxa Yepes Myyok HUTeR v chopmumpyoTcs
B KryTbl. TOMNLMHA BOMIOKHA ONMpeAensieTcs CKOPOCThb0 NPOXOXAEHUSI CeTYaToro yCTpoiCTBa.
MpsaunbHO-BbITSXKHASA MallMHa NPUMeEHsieTca Ana nocneaytoweli o06paboTkn noanmMepa.

CKpYYeHHble XryTbl HaMaTblBAlOTCH B PY/IOHbI UM HAanNpaBAslTCA Ha OMTUMMW3auuio
pacTArMBaLLMX CBOWCTB BOJIOKOH. 3aTeM XryTbl M3BMBAKT C Liefbl0 NpuaaHns Heobxoau-
MbIX 06 BbEMHBIX XapakTepPUCTUK NPoAyKTa AN PasHbIX KOHEUHbIX Lenei. 3BUTbie XryTbl Bbl-
CyLUMBAIOTCA M MOABEPralTCs OKOHYaTe/lbHON 06paboTke B COOTBETCTBMM C TpeboBaHUAMMU
3akasuumka. XKryTbl pa3pesaloTcsi Ha BOJIOKHA Tpebyemoit A/ivHbl BOMokHa A0 150 MM nepep,
TPaHCNOPTUPOBKOIA.

9.1.7 Mpoun3BoACTBO KOMMEKCHBIX HUTEl

KomnnekcHble HUTK nony4valoT u3 rpaHynata MNITP. [paHynat cmewwmsBaeTcs [0 Of-
HOPOAHOrO COCTOAHMA Nepef npegBapuTenbHOM KpuUCTasinsauvein u BbicylMBaeTca A/s
pacnnaBku B 3KCTpydepe. ocne akcTpyAepa rpaHynaT nojaeTca B CneunasibHblii Kosinek-
TOp AN paBHOMEPHOTO pacnpejesieHns pacnsiasa.
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3aTteMm pacnnaeneHHbIn NonMMep nponyckaT Yepes Munbepbl Ans GopMMpoBaHNS
HUTEN. HUTKU BbITarvBatoT, 06pabaTtbiBaloT TeXHoNorM4YeckuMu gobaeskaMm U nepemelumsa-
HOTCA AN NPUAAHUA NPSXKE ONpefeneHHbIX CBOMCTB. 3aTeéM OHM HaMaTbIBalOTCA Ha rOMOBKU.

MpoLecchl KOHTPONMUPYIOTCH C MOMOLLbO CUCTEM KOMMBLIOTEPHOIO MOHUTOPUHIra ”
ynpaBneHuss ka4ecTBOM Ha BCEX 3Tanax Mpou3BOACTBA, KOTOPble CBA3aHbl ¢ poGoTn3Npo-
BaHHbIMW cucTemamm 00paboTkK, YNakoBKN N XpaHEHNS MPSHKU.

Ha nocnepgHen cragum npouecca nonMmMep NPOXOAUT OUEHKY B UCTIbITATENbHbIX LiEH-
Tpax, KOTOpble rapaHTUPYOT Ka4eCTBO NMPOAYKLIMM Nepes yNakoBKON.

9.2 Tekywne ypoBHU 3MUCCUM B OKPYXaIoOLWYIO cpeny
[locTurHyTeie nokasatenu noTpebneHns Cbipbst U 3HEPrOPECYPCOB MNpPU NPON3BOACTBE

M3TP npuseaeHs! B Tabnuue 9.1.3.

Tabnuya 9.1.3— T[loTpebneHne 3HepPropecypcoB U MaTepuarnbHbIX PecypcoB npwu
NPOM3BOACTBE BbICOKOBA3KOrO rpaHynmMpoBaHHOro kpucrannudeckoro M3TP nocpeacreom
HenpepbIBHOrO npoLecca B ABe CTagun

MokasaTenb EAUHMALE MUWHUManNbHBIN pacxos MakcmumManbHbIA pacxog,
n3mepeHunsa
MpuvpogHbI ras HM3/T 72 80
OnekTpoaHeprua KBT-u/T 187 195
Tepedranesas kicnota KriT 839 850
OTUNEHrNMKonb Kr/T 333 340
N3odTanesasn kucnora Kr/T 20,1 20,9
AnatuneHrnmkons Kr/T 55 57

B tabnuuax 9.1.4-9.1.5 npepcraeneHa uHpopMaumsa no eeibpocam n cbpocam npo-
napogctea MNATO.
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Tabnuya 9.1.4 — YpoBHN BbIGPOCOB 3arpsi3HAIOWMNX BELLECTB B aTMOCKhEPHbIA BO3AYX NPY NPOU3BOACTBE BbICOKOBSA3KOrO
rpaHynMpoBaHHOro kpuctannmyeckoro N3TP nocpeacTBOM HENPEPLIBHOMO NpoLecca B ABE CTaun

y,qu'IbeIe nokasarenu 3arpasHarLWmnxX
HavmeHoBaHuWe 3arpsasHaIoLWero BeLecTsa
BELLECTB, Kr/T Npoaykuuu, He 6onee
Okecuapl asoTa (B cymme) 0,23
Okecuabl yrnepoga 1,41
Cepbl grokeng, 0,02
TepedTaneBas kucnoTa 0,01
CnnpT M3oNponunoBbIA 0,005
BaeelueHHble BewecTBa (MoNMMepHas nbifb) 0,14
Ovrun (cmeck 25 % audbennna n 75 % gudennnokenaa) 0,03
AueTtanbaerng, 0,11
OTUNEHIMNKOMb 0,11

§ Tabnuua 9.1.5 — CogepxaHne 3arpssHSAOLLMX BELLIECTB B CTOYHbIX BOAAX NPU MPOU3BOACTBE BbICOKOBA3KOIO rpaHynMpoBaHHOIo

KpucTannmyeckoro MIT nocpeacTBOM HeMpepLIBHOrO NpoLecca B 8e CTagun

HauMEHOBAHME 3arPSBHSIOLLERO BELLECTBA YaenbHble NoKa3aTenn 3arpasHAILLMX BELECTB, KI/T NpoayKLum,
He 6onee
AueTanbgerng 13
OTtuneHrnukonk (rMukone, aTaHanon-1,2) 5,1
BaeelweHHble BelecTBa 0,1
XK 34
PH (ea.) 2,4-80
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Pasgen 10. Npoun3BoACTBO BbICOKOMOJIEKYIAPHBLIX COeAVHEHWA
creuvasbHOro HasHavyeHus

10.1 Monukap6oHaTbI

MonvkapboHaTbl — 3TO CUHTETUYECKME MOIMMEPbI, CNOXHble NOANacupbl YronbHOM
KMCNOTbI M ABYXaTOMHbIX CMPTOB C 06Lwei chopmynoii (-O-R-O-CO-)n, rae R — 3710 apoma-
TUYECKMIA nnn anudpatnyeckuin octatok. Hanbonbliee MNPOMbILIEHHOE 3HAYeHWe WUMelnT
apomartuyeckue nonnkapboHatbl, B NepByl0 ovepenb, nonvkapboHaT Ha ocHoBe 6GucteHo-
na A, 6narogaps ero fOCTYNHOCTW.

Monukap6oHaTbl MMEKT BbICOKYH TenaocToikocTb (go 153 °C). OTaesnbHble TepMmo-
cToiikne mapku nonumepa (PC-HT -B NaTWHCKON TpaHCKPUNLUMK) BblAEPXMBAKOT Temnepary-
py 4o 160 °C — 205 °C. MNonumepbl 0651a4at0T BbICOKON XECTKOCTbIO M CTOMKOCTBIO K yaap-
HbIM BO34ENCTBMAM, BbIAEPXUBAOT LMKIMYECKME nepenagbl Temnepatyp ot -253 °C
40 +100 °C, MMeloT BbICOKYH pasMepHy0 CTabubHOCTb, He3HauMTelbHOEe BOLOMNOI/IOWeHNe
1 NPOSABNAIT XOpoLUne AnanekTpuyeckue ceolictea. MNonunkapboHat o6nagaeT BbICOKOW XM-
MUWYECKOl YCTONYMBOCTbIO K 6OSIbLUMHCTBY HEMHEPTHbIX BELLeCTB, YTO AaeT BO3MOXHOCTb
NPUMEHSITb ero B arpeccuBHbIX cpefax 6e3 N3MeHEeHUs1 ero XMMMYecKoro coctaBa 1 CBOWCTB.
K TakvMm BellecTBam OTHOCATCA MUHepasibHble KUCNOThl faXe BbICOKMX KOHLEHTpaumii, comu,
HacblILLEHHblE YINeBO40POAbl U CIINPTLI, BK/IOYasA MeTaHos.

MepeuncneHHble Bbllle CBOCTBA nonukapboHaTa o6yCcnoBuaM ero LWMpoKoe npumMe-
HEeHVe BO MHOIMX OTPac/siX NPOMbIWAEHHOCTU (prucyHoK 10.1.1).

Meguuymnna
Nuayctpua 5% AMTAMANM ryvTm

ToBapbl
HapoAHOro
notpe6neHuns
10%

O6opypoBas
15%

cTekna
20%

PucyHok 10.1.1 — Cdhepbl npuMeHeHuss nonmkapboHaTa
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OCHOBHbIMK 06nacTaAMM NOTpebNeHns NoNnKapboHaTOB SABNAKTCA 3/1EKTPOTEXHUKA U
3/1eKTPOHMKA, aBTOMOOUIECTPOEHNE, CTPOUTENLCTBO M MPOU3BOACTBO NOTPEOUTELCKMX TO-
BapoB, Npexpae Bcero 6bITOBbIX NPMHOPOB. KnoueBoi 06nacTbio, onpegensiouielii nepcnek-
TUBbI NPYMEHEHMS NOMKAPOOHATOB CUMTAETCA OCTEeK/eHMe aBTOMObMEN, TakK Kak LuMpoKoe
BHeApeHne nonukapboHaTa AN 3TOW Lenv npuBefeT K 3HauMTesibHOMY pocTy 06beMOB ero
notpebnexus.

B 2009 r. B P® 6b110 npousBegeHo 35,7 Toic. T NoAnkapboHaTa nNpu ypoBHE 3arpysku
MoLHocTelr Ha 55% (pucyHok 10.1.2). Mo utoram 2016 r. Npou3BOACTBO MOSMKap6oHaTa
(NK) B Poccumn Bbipocio go 70,9 Thic. T, 4TO Ha 5 % 60/blle aHa/IOrMyHOro nokasartens
2015 .

PucyHok 10.1.2 — Mpoun3BoacTBo nonvkap6oHata B Poccuun B 2009-2016 rr.,
TbiC. T

B Poccwiickoii ®egepaummn, B 3aBUCMMOCTU OT PEKOMEHAYEMbIX CNOCO60B nepepaboTku
1 Ha3HauyeHUs BblNyCKalT cneaylolie Mapkm noamkapboHaToB:

a) PC - 003 - BbICOKOBSi3kas Mapka [ BblNycka M34ennil MeTo4oM BblAYBHOIO NNTbA
nog, AasneHnem;

6) PC - 005, PC - 007 - cpefHeBsi3kMe 3KCTPY3UOHHbIE MapKu;

B) PC-010, PC-015, PC-022, PC-030 - HW3KOBA3KWE NUTbEBbIE MapKu;

r PC-075 - nuTbeBasi Mapka A/151 U3roToB/IEHMS U3AENNIA ONTUYECKOTO HAa3HAYEHUSI.

B Mype u3BecTHO TpM MeToda NoslyvyeHus nonnkapboHaTos:

1) nepeatepudmkauna gupeHnnkapboHata 6ucteHonom A B Bakyyme B NPUCYTCTBU
OCHOBaHWi1 NpU CTyneH4YaTom noBblweHun Temnepatypbl oT 220 °C go 270 °C 1 NOCTOSAHHOM
yaaneHun r3 30Hbl peakuun Bbigenstouwerocs geHona (pucyHok 10.1.3);
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PucyHok 10.1.3 — Peakuus nosyyeHns nonvkapboHaToB nepeatepudukauvei

2) dpocreHnpoBaHue 6uctheHona A B pactBope B NPUCYTCTBMU MUpUAMHA Npu Temne-
patype 25 °C. lNMpuAVH CAYXUT Kartam3aTopoM peakuuMn 1 akuenTopoM BblAesAarLerocs
B peakuny HCl. Ona adpekTMBHOro NpoTekaHus peakuuum nupuauvH 6epyT B GOMbLUOM U3-
6biTke (He MeHee 2 mofeli Ha 1 monb docreHa). B kadyecTBe pacTBopuTenieil MCNonb3yloT
6e3BoAHbIE X/IOpOPraHMyeckme coegnHeHns (06bIMHO MeTWIeHx/opua), B KayecTse peryns-
TOPOB MOJIEKY/IAPHOW MAaCCbl UCMOMb3YT OAHOATOMHbIE (heHOb;

3) MexdasHas nosmKoHgeHcauuss 6ucgeHona A ¢ pocreHom B cpefe BOAHOW Lieno-
UM 1N OpraHNYecKoro pacTBOpUTENs, Hanpumep MeTWIeHXNopuaa Wan CMecu X10pcofepxa-
lwmx pacteoputenein (pucyHok 10.1.4).

NaOH
H2D

PucyHok 10.1.4 — Peakuusi nosiyyeHus nonnkapboHaToB
MeXdasHo NoNnKoHAeHcaumen

YCNOBHO MpoLecc MOXHO pasfenuTb Ha fBe cTaguu: nepeas — (pocreHupoBaHue au-
HaTpueBoil conu 6ucteHona A ¢ 06pPa3OBaHNEM O/IMTOMEPOB, COAEPXalMX PeakLMOHHO-
CMoco6Hble X10phopMUaTHbIE U TMAPOKCU/bHBIE KOHLEBLIE TPYMMbl, BTOpass — MOSIMKOHAEH-
cauusi oNMroMepoB (kaTanmsupyemas TpUITUIAMUHOM WM YeTBEPTUYHBIMU aMMOHUEBLIMU
OCHOBaHWAMU) ¢ 06pasoBaHNEM NoMMepa.
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10.1.1 OnncaHue TeXHONOrNYECKUX NPOLIECCOB, UCMONMb3yeMbIX B HacTosALLEe
BpeMs

Hanbonee pacnpocTpaHeHHbIM MPOMbILLNEHHbIM CrOocoBboM NpPon3BoACTBa MONUKap-
BoHaToB ocTaeTcs cnocob, OCHOBaHHLIN Ha MexdasHON nonmkoHaeHcauun. Mo aTol TexHo-
normmn npomssoautcs tonee 80% nonvkapGoHarta B Mupe. CylecTByrollasi 0Te4eCcTBEHHas!
TEXHOMOMS TakKe OCHOBaHa Ha MexdasHol nonukoHaeHcaummn bucdeHona A ¢ docreHom,
Mo KOTOpOW nonvkapboHaT NPoM3BOANUTCA A0 Havana ABYXTbICAYHbIX rofos Ha HIMO «3apay.
B HacTosilee Bpemsi AaHHOe NPOM3BOACTBO OCTAHOBMNEHO. JTOT METOA UMEET CyLLUEeCTBEH-
Hble HEeOCTaTKW, CBA3aHHbIE C BbICOKOW TOKCUYHOCTLIO peareHTa, obpasoBaHnemM noboYHbIX
NPOLYKTOB 1 HEOBX0AMMOCTLIO MPOBEAEHUS TLLATENbHOM O4YMCTKM 0Bpasytowerocs nonmme-
pa OT UCXOAHbIX peareHTOB Y NOGOYHbIX MPOAYKTOB.

B HacTosiwee Bpemsi B PO CyLiecTByeT NponsBOACTBO NOMKapboHaToB, OCHOBaHHOE
Ha MeToAe nonvKoHaeHcaun audeHnnkapboHaTa n tucdeHona A. 310 npakTuyeckn 6es-
OTXOAHas TEXHOMOMMSA N B KAYECTBE ChIPbS UCMOIb3YIOTCA OKUCh STUMNEHA, YINEKUCTIbIA ras n
BucdeHon A. OcoBeHHOCTBIO 4aHHOW TEXHOMOMMM ABMAETCA M TO, YTO B MPOLEeCcce nony4ye-
HUsi NonukapOoHaTOB He MCMOMb3yeTCs ra3 ocreH (pocreH SBNSeTCs OTPaBnsSoWMM Be-
LLIECTBOM, MPMMEHSIEMOM B XMMUYECKOM OPYXMM MacCOBOro MOPaXKEHWs), MPUMEHSIEMbIN Ha
nogobHbIX NPOU3BOACTBAX BO MHOMMX cTpaHax mupa. becdocreHHbii npouecc npovsson-
cTBa siBnseTcst 6onee 6e30nacHbIM C TOYKWU 3PEHMA SKCMnyaTaumm 1 akonornn. B kavectee
NoGoYHOro NpoayKTa Nnony4yaeTcss MOHOSTUIEHMTUKOSb C OYEHb BBICOKOW CTEMEHBLIO YNCTOThI
— NMPOAYKT, NOMb3YHLWMACA NOCTOAHHBIM CMPOCOM Ha PbIHKE.

HoBelilune TexHomnornm opueHTUpytoTcst Ha BecdocreHHbI cnocob Beinycka. MeTog
OCHOBaH Ha B3aVMOAeNCTBMN gudpeHnnonnponaHa U AMMETUIIOBOIO 3umpa yronbHOW Kuc-
notbl (AMYK). Ucnonb3oBaHve gaHHOro MeToga AaeT BO3MOXHOCTb NEPEBECTN TEXHONOMM-
Yyeckuit npouecc nonydenus MK 13 xxuakon dasbl B pacnnae, He NPUMEHSATL B NPON3BOACTBE
TOKCUMHBIA (DOCrEeH M 3HAYUTENBHO YBENNYUTL 06BbEMbI NPOU3BOACTBA.

Mo BceM nokasaTensiM, Kpome SHepreTudeckux aatpar, 6ecOCreHHbIn MeTos npe-
BOCXOAUT TPaaUUMOHHbINA. MoBOoYHLIM NPOAYKT NPOM3BOACTBA — aHU30M, NPUMEHAETCA B Ka-
YecTBe pPacTBOPUTENS MPOMEXKYTOYHOrO NPOAYKTa B MPOU3BOACTBE KpacuTenen, dapmaves-
TUYECKUX MpenapaTtoB U B KAYeCTBE OAHOr0 U3 KOMMOHEHTOB MOGOYHOro npojykra npouns-
BOACTBa nonuvkapboHaToB, NMPUMEHSETCA Npu MPOU3BOACTBE eHondopmManbaeryaHbIX
CMOI M TEXHWUYECKOrO yrrepozaa.

Monvkap6oHar BbinyckaloT B popMe rpaHynsrta.

B npoMbILLNEHHOCTU nonukapBoHaTel (AWUGIIOH) NONyYaroT No NepUoOANYECKO U He-
NPepbIBHOW CXxemMaM.

TexHOMNOrMYeckMin NPoLIECC NPOU3BOACTBA MNonvkapboHaTa NepuoaNYecKMM MeTo40M
(pucyHok 10.1.5) coctounT U3 criegyromx CTagun: docreHnposaHne AnceHnnonnpornaxHa,
NpoMbIBKa pacTBopa NoONMUMepa, BbIC&KAEHUE MONMMEpa W BbIAENEHNE €ro U3 CycrneHaum,
CyLUKa NnonvMMepa u pereHepauusi pactBopuTenen 1 ocagutenen.
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[uchermnonnponaH

MATEX UM METaHoN

111
BrA*1

5

1 — peakTop MOMUKOHAEHCAuMKW; 2 — annapart A8 pacTBOpeHus audeHunonnponaHa; 3 — unbTp ceTyarbiid; 4 —
XONOANTbHUK KOXYXOTPY6HbI; 5 — AekaHTaTop-npoMbiBaTeNb; 6 — annapart A1 06e3BOXMBaHUS; 7 — Hacago4vHas
KONoHHa; 8 — pechnermatop; 9 — BbicaauTenb; 10 — mMepHUK ocagutens; 11 — HyTy-chunbTp; 12 — Bakyym-rpebkosas
cywwunka; 13 — rpaHynsatop

PucyHok 10.1.5 — Cxema npouecca npou3BoacTea nosvkapboHata (gudnoHa)
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B peakTop nonukoHaeHcauum 1 3arpy>karoT BOAHOLLENOYHOW pacTeop AudeHn-
nonnponaxa ua annapara Ans pacTBopeHus 2, 3atem [06aBnalT METUNEHXNOpuS 1 kata-
nusarop 1 npm 20° C — 25 oC nponyckaroT razoobpasHeii pocreH. Beigensioweecs Tenno
peakLuum oTBOAWUTCA NPy MOMOLLM XOMOAHOW BOAbI, NojasaemMon B pybaluky annapara. 06-
pasyloLmincs nonumep pacteopsieTc B MeTuneHxnopuae. Coaepxumoe peaktopa B Buie
BSI3KOro pacteopa NocTynaeT B AEKaAHTaTop- NPpOMbIBaTenb 5, B KOTOPOM OHO MPOMbLIBAETCA
BOAOW N pacTBOPOM COJNSIHOM KUCNOTLI, a 3ateM B annapar ana obeasoxusaHus 6'. MNapbl
BOAbl, NPOXOAA 4Yepe3 Hacajo4Hyro KOMOHHY 7, KOHAEHCUPYIOTCA B  XOMOAWITbHUKE-
Aednermartope 8 u cobupatotca B c6opHMKax BogHoro criosi. Pacteop nonvmepa noctynaeT
B annapar 9, rae nonMMep BbiCa2XAaeTcsi ocaguTenem (MetaHon unu auyetoH). CycneHaus
nonvkapboHaTta dunsTpyetcs Ha dpuneTpe 11 (GapabaHHbin nnn HyTY-puneTp). Cmecs pac-
TBOPUTENA U OCaAUTENS NMOCTYMNAET Ha pereHepaumio N pekTMduKkaumio, a NOPOLLIOK NonnMe-
pa B cyumnky 12 n ganee B rpaHynsaTop 13 Ana nonyyYeHWs rpaHyn.

Cxema npouecca Npou3BoacTea nonvkapboHata HenpepbiBHbIM METOAOM NPeAcTaB-
neHa Ha pucyHke 10.1.6.
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1 — 6yHKep-Jo3artop; 2 — annapaT A1 NPUroToB/IEHUS pacTBopa AudeHoNATa HaTpusi; 3— eMKOCTb;
4 — poTameTp; 5 — MepHuK; 6, 7, 8 — peakTopbl NOANKOHAEeHcaumu; 9, 11 — chiopeHTUiickme cocyapl;
10 — npombIBHAsA KOMOHHA; 12 — HamnopHas eMKOCTb; 13 — pekTudmkauMoHHas KonoHHa; 14 — pedhnermatop;
15, 17, 19 — TennoobmeHHuKN; 16 — unbTp; 18 — BbicaanTesibHas KOMIOHHa; 20 — rpaHynsaTop

PucyHok 10.1.6 — Cxema npoLecca npousBoAcTBa nosmkapboHaTa HenpepbIBHbIM METOLOM
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OunderHnnonnponaH ns ByHkepa-gosatopa 1 nogaeTcs B annapar 2, B KOTOPOM Mnpu
nepemMeLLMBaHUN rOTOBUTCS BOAHbLIA pacTBop AudeHonsTa Hatpus. [NonyyeHHbIn pacTeop
n3 cbopHmka 3 4epes [03aTop 4 HeNpepbIBHO MOCTYNAaET B PEaKTop Kackaja peakTtopos 6.
Cropa xe nogarTcs meTuneHxnopua n docreH. OGpasyroLLMNCa HU3KOMONMEKYNSPHBIA NOMN-
kapboHaT nepeTekaeT B peakTop 7. B peakTop 8 kackaga (ANs NOBbLILLEHUST MONEKYNAPHOIo
Beca nonvkapboHaTa) nogaeTcs katanusatop (ankunapunxnopug ammoHus). Bo Bcex peak-
TOpax NoAAepXKMBAETCH NOCTOsSIHHAs TemnepaTypa, pasHas 30°C.

PeakuuoHHast Macca 13 peaktopa 8 noctynaet Ha oTcTaMBaHue U OTAENEHWe OT BOA-
HOro pacTeopa Lienodu Bo criopeHTuickiin cocys 9. Pacteop nonukapboHata B MeTu-
NeHxnopuae npombIBaeTCs BOAOW B MPOMbIBHOM KONMOHHE 10, NOCTynaeT BO (PrIOPEHTUNCKUN
cocyn 11, roe OTAENsAeTCs OT BOAbI U farnee Yyepes HanopHy eMKOCTb 12 NocTynaer B pek-
TUNKALMOHHYIO KOMOHHY 13 ans ocBODOXAEHUS OT OCTaTKoOB BOAbI. B KonoHHe npoucxoaut
OTroHKa a3eOTPOMNHON CMecu Boaa — METMNEHXSIopuA, Napbl KOTOPOW MOCTYyNawT B fe-
dnermatop 14 1 KOHAEHCUPYHOTCS.

O6e3BoXeHHbIN pacTBop nonukapboHaTa (nak) oxnaxgaerca B xonoaunbHuke 15,
OTOUNBTPOBLIBAETCS Ha unbTpe 16 1 nocTynaet nubo Ha BeicakaeHUe nonumepa, nvbo
HenocpeAcTBEHHO Ha pacdacosky. Npu BeICaXASHUN NaKk NOAOrPEBaAETCA B TENNOOOMEHHN-
ke 17° C po 130 °C v nog gaeneHnem 6,0 Mna (60 krc/cM2) BNpbICKMBAETCS B BbICaAUTENb-
HYIO KONOHHY 18. B BbICRAUTENBHOM KOMOHHE 3a CYET CHWXKEHUSA TeMneparypbl Napos MeTU-
neHxnopuga po 40 °C 1 fnaeneHns 4o atMocthepHOro NpoMCXoauT UcnapeHne METUNEHXIo-
pvaa n oTheneHne nonvkapboHaTta B Buae nopowka. NonukapboHaTt aanee noctynaet Ha
rpaHynsauuio B rpaHynsatop 20.

CxemMa npoLecca npouM3BoacTea nonvkapboHaTa HenpepbIBHbIM METOAOM  MOMMKOH-
AeHcaumm andeHnnkapboHara ¢ GucteHona A npeacraeneHa Ha pucyHke 10.1.7.

CblpbeM pnsi Npou3BoACTBa NONMKapOoHaTa Cry)KaT OKUCh 3TUNEHa, YINEKUCHbIA ra3
n GucteHon A, B xoae cuHTesa obpasyetcs NOBOYHbIA NPOAYKT — MOHO3TUMNEHINIMKOMb Bbl-
COKOW CTeneHn YMcToThl. Ha nepeon ctagmm U3 okucuaa aTuneHa v guokcuaa yrnepoga no-
TNyYarT STUNEHKaboHaT, KOTOpbIA BO BTOPOW CTaaun YXKe CUHTe3pyeTcs B auMeTunkapbo-
HaT. Ha TpeTbeln cragum npoucxonuT cuHTes audeHnnkapboHaTa, Ha 4YeTBepTOn — Hambo-
1iee BaXHOW M OnpeaensatoLen BCHO TEXHONOMMIO — NnornyyaeTcs nonvkapboHar, 3a cHeT pe-
aKuum nonukoraeHcaumm bucdeHona A 1 gudeHunkapboHara.
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PucyHok 10.1.7 — Cxema npouecca nponsBoAcTBa nosvkapboHarta
MEeTo40M MOSIMKOHAEHcauMn andeHnnkapboHaTa ¢ bucgeHonom A

10.1.2 TekyLLyie ypOBHM 3MMCCUN B OKPY>KatoLLYHO cpeay

Mpouecchl NPOU3BOACTBA MOMNKAP6OHATOB He OKasbiBalOT CUILHOFO BO3AENCTBUS Ha
06bEKTbI OKpyXatolleil cpefbl. OCHOBHbIMW BUAAMK BO3AENCTBUA MPU NPOU3BOACTBE MO/N-
Kap6GoHaTOB ABMATCSA BbI6POCHI B aTMOCHEPY 3arpsA3HaoLLMX BewecTs (Tabnuyy 10.1.1).

Ta6nunuya 10.1.1 — Bbeibpockl Npon3BoAcTBa NoaMkapboHaToB

MNokazaresnb

CnupT MeTunoBbIi
OTUNEHINNKOMb
(1,2-ataHguon)
OumeTtunkap6oHat

deHon

CnupT MEeTUNOBbIN

OvmeTtunkapboHart

AndennnonnponaH

Yrnepoga okcug,
Cepbl guokeug
A30Ta okcug,
A30Ta gunokenp,
OTuneHa oKuchb

MwuH1MansHoe 3HaveHne
Macchb! 3arpsA3HAoLLEro

BeLlecTBa, T HSAIOLLIEro BeLecTsa, T
CuHTe3 gumeTtunkapboHaTa
1,152 115
0,006 0,15
0,077 2,0
CwuHTe3 gudeHnnkapboHata
0,002 0,2
0,21 0,21
0,0059 0,0266
0,201 0,201
CuHTe3 aTuneHkapboHaTa
57 57
0,3 0,3
11 11
6,9 7,0
0,2 2,7
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MakcmasibHoe 3Ha-
YeHne Macchbl 3arpsis-

YpensHoe 3HayeHve
BbIGpOCa,
Kr/T NpoayKuum

0,28
0,0021

0,05

0,0031
0,003
0,00041
0,0029

0,085
0,004
0,02
0,11
0,042
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MwHumanbHoe 3HaueHne MakcumanbHoe 3Ha- | YaenbHoe 3HaueHne
Mokasarenb MaccChbl 3arpsi3HSAOLLEro | YeHUe Macchl 3arpsis- BbIGpoca,
BellecTsa, T HAoLLero BewecTsa, T Kr/T npoayKkuumn
OTunayetar 0,2 0,243 0,0043
AueTtanbaermg, 0,1 0,1 0,0015
CuHTes nonvkapboHaTa
deHon 2,3-10-° 0,31 0,005
STuneHrnukonb 0,12 0,12 0,002
(1,2-aTaHgnon)
A30Ta anokeua 9,6 9,6 0,142
A3oTa okeug, 1,5 1,5 0,023
MeTtaH 0,4 0,425 0,006
Yrnepoga okeng 42 4,26 0,065
Monukap6oHat 0,058 3,43 0,052
CwuHTes bucdeHona A
deHon 51077 0,017 0,00055
A3oTa okeng 2.8 2.8 0,045
A3oTa auokeng, 17 17 0,26
2,2-1MMeTUNTNa30- 0,018 0,018 0,0003
NoanH

Ob6pasyroymecs CToYHble BOAbLI N3 PeakTopa, KMUCMbIN NPOMbIBOYHbIA PacTBop U Npo-
MbIBOYHasi Boga obnagatoT KUCIOoW peakumen n MoryT copepaTth HeOOomnbLUOoe KONMYecTBo
OpraHnYeckmMx coeamHennn (tabnuuy 10.1.2).

Tabnuua 10.1.2 — C6pockl NponsBoAcTBa nonnkapboHaTos

YaenbHoe
[opoBas macca . | Obbem cTou-
MakcumanbHbIn 3HayeHve
Mokasarernb 3arps3HAIoLLEro HbIX BOZ,
cbpoc, Mr/n N cbpoca, Kr/T
BeLecTsa, T TbiC. M?/T
npoAyKuun

AntoMuHMN 1,7 0,12 11 944 0,002
AMMOHUN-MOH 7.1 0,5 11 944 0,009
Xeneso 3,3 0,23 11944 0,004
HedTenpoayktbi 2,3 0,16 11 944 0,003
HutpaTt-aHnoH 142 10 11944 0,17
Hutput-aHnoH 2,0 0,14 11 944 0,002
HCMAB  (HenoHoreHHble 71 0,5 11 944 0,009
CYHTETUYECKMEe  MOBEpX-
HOCTHO-aKTUBHbIE  Bellle-
cTBa)
CynbdaT-aHnoH (cynbda- 3654 257 11 944 4.5
Thl)
docdatsl (No docdopy) 8,7 0,61 11 944 0,01
Xnopua-aHnoH (xnopuabl) 711 50 11 944 0,87
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OxoHyaHue mabnuysi 10.1.2

YaenbHoe
FopoBas macca . | Obbem cTouY-
MakcumanbHbli 3HaueHue
Mokasarenb 3arpsasHAIoLEero HbIX BOA,
cbpoc, mr/n N cbpoca, Kkr/T
BewecrTsa, T TbiC. M1
npoAyKunn
AtuneHrnukons  (FNUKONb, 1 0,75 11 944 0,01
aTanguon-1,2)
BrK 5 33 2,3 11 944 0,04
B3gewweHHble BewecTsa 191 13 11 944 0,23
Cyxow ocraTok 7393 520 11 944 9

O6bembl 0TX0A0B, 06pasytoLMecs B NPON3BOACTBE nonnkapboHaTos, NpecTaBneHbl

B Tabnuue 10.1.3.

Tabnuua 10.1.3 — OTxoablI IPOM3BOACTBA NoNUKkapboHaToB

YaenbHoe
Knacc
HavnmeHoBaHne Macca obpa- 3Ha4eHue
onacHo- Koa no
Omxon cnocoba 30BaHuA obpasoBaHus,
CTn ang OKOK
oc yTunusayum oTxoaa, T/r Kr/T NpoAykK-
ymm
KatanuaaTtop Ha ocHo- 3 Mepenaya gpyrum | 441011 14,7 0,2
BE OKcuaa TuUTaHa oT- npeanpustuam | 02493
paboTaHHbIN ONs ncnonb3oBa-
HUS, nepepaboTkm
1 obesBpexusa-
HUA
OTxoabl MUHEpPanbHbIX 3 CxuraHve Ha 406130 156 2,3
Macen uHAycTpuanb- TeppuTopun 01313
HbIX nNpeanpuaATUA
OTx0abl  pacTBopuTe- 3 CxuraHve Ha |4 14123 30 0,5
nen Ha ocHoBe aueTo- TeppuTopun 11103
Ha, 3arpssHeHHble He- npeanpuaTUS

ranoreH1MpPOoBaHHbLIMM
OpraHn4yeckMMn BeLlle-
CTBaMM
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YaenebHoe
Knace HaumeHoBaHune Macca obpa- 3HayeHne
OTx0A onacro- cnocoba Koa no 30BaHNs obpasoBaHus,
CTW Ans OKOK
oc yTUnmsaumm OTX0Aa, T/r | Kr/T NPOAYkK-
umn
NoHooBmeHHble  cop- 6 Mepepnaya pgpyrvm | 4 42506 280 4,2
OeHTbI oTpaboTaH- npeanpusatiam | 00 00 0
Hble, 3arpsi3HeHHbIe A4NA ucrnons3oBa-
onacHbIMM BellecTBa- HWR, NnepepaboTkm
MW, He Bowealne B n obesBpexmBa-
Grnokn 3 n 7 (MoHoob6- HUA
MEHHbIE CMOrbl OTpa-
OoTaHHble, 3arpsi3HeH-
Hble  (DEHONOM  npu
npoussogctee Gucde-
Hona A)
Yronb  aKkTMBMPOBaH- 3 Mepenaya popyrum | 442504 3 0,05
Hbln  OoTpaboTaHHbI, NPeAnpusATUAM 11204
3arpsi3HEHHbIN Herarno- LN Ucrnons3oBea-
FeHNPOBaHHLIMK  Opra- HUS, NepepaboTkm
HUYeCKUMIN BeLle- n obesBpexmBa-
ctBaMn  (CopepxaHve HUs
MeHee 15 %)
OTxoabl MUHEpPasbHbIX 3 CxuraHve Ha 406170 1.4 0,02
macen TypOrHHbIX TeppuTopun 01313
npeanpuaTus

B tabnuue 10.1.4 npeacraBneHbl gaHHbIE MO NOTpebneHno 3HepropecypcoB npea-
NPUATKSA MO NPOM3BOACTBY NonnkapboHaToB.

Tabnwnya 10.1.4 — NoTpebnenne 3HepropecypcoB U peareHToB NPy NPOV3BOACTBE

nonukapboHaToe
MuvHUManbHBIA pacxoa MakcumanbHbIn pac-
EanHnybl
Mokasartensb 3HEepreTUIEcKux XOJ, 3HEepPreTUHeckux
ns3mepeHns
(CbIpbEBbIX) PECYPCOB B oA, pecypcos B rog
OnekTposHeprus kBT-ufr 344 500
Yucraa soga TIT 0,3 0,4
BoasiHon nap T 9,9 10
Asor HMm3 0,18 43
Oxkuch aTuneHa TIT 0,19 0,19
MeTaHon T 0,022 0,024
deHon TIT 0,051 0,052
Owvokeng yrnepoaa TIT 0,19 0,2
BbucdeHon A TIT 0,88 0,88
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OkonyvaHue mabnuus 10.1.4

MuHUManbHbIA pacxos MakcvmanbHbIv pac-
EanHnybl
Mokasartenb naMepeHus JHepreTu4ecknx XOA4 3HepreTu4veckux
(CbIpbEBBIX) PECYPCOB B roj pPecypcoB B roj,

bucderun A
OneKTposHeprus TbiC. KBT'y 0,27 0,27
AsoT TbIC. HM3 0,18 0,18
Boga ApemuHepanuso- Kr/v 48 48
BaHHasn
Boaa o6opoTtHas TbiC. M3 0,3 0,3
TonnueHbIN ras Kr/y 191 191
Map Mkan 2,8 2,8
Bosayx KM un A TbIC. HM3 0,09 0,09
Bosgyx  TexHonorude- TbIC. HM® 0,14 0,14
CKUi
deHon kr/t BOA 850 850
AueToH kr/T BOA 270 270

10.2 NMonuamuabl

Monvammnabl — nnacTMaccbl Ha OCHOBE NUHEWHBLIX CUHTETUYECKUX BbICOKOMOIEKY-
NAPHBIX COEQNHEHWI, COAEPXALUMX B OCHOBHOW Lienn amuaHble rpynnbl (-NH-CO-), noeTo-
pstowmecs ot 2 go 10 pas. MNonmammabl nony4aroTcs B pesynbTaTte peakuum kapbokCUnbHON
rpynnel C aMUHOIPYMMNOKW, KOTOpas NpMAAeT KOHKPETHbIE XMMUYECKMe CBOMWCTBA KOHEYHbLIM
NpoAyKTaMm.

CoBpeMeHHas xMMu4yeckas NMpOMbILLIIEHHOCTb BbINMyCKaeT Ccrneaytolme OCHOBHbIE MO-
AndrKaLmn NpoayKTOB:

- anudaTtnyeckme nonnammugsl (amopdHble NONIMMEpbI, KPUCTanM3yoLWwmecs ro-
MO- U COMONMMEPI);

— apomaruJyeckne 1 nonyapomaTuydeckue nonMaMmmabl (KpUCTanmmayowminest no-
nudTanamma u HeKOTopble amopdHbIe NPOAYKTbI);

— CTEKIIOHanoMHeHHbIE nonMamuasl (MOAUULIMPOBAHHBIE KOMMO3UTLI, COCTOS-
LLME N3 BSHKYLLIEM CMOTTbI, CTEKINSAHHBIX HANOMHUTENEN U NONNaMUAHLIX HUTENR).

M3BecTHO ABa NPOMBILLNEHHBIX cnocoba o6pasoBaHnst aMUBHOW rpynnbi.

Takmm 06pa3om, NMMHENHBIN NOMaMma, MOXHO pasgennTb Ha gBa Tvna:

- Tvn AB — nonyyarot nytem nonMMepusanmm naktamos (LMKNMYECKUX ammngos) unm
amuHokucnoT, rae A obosHavaeT amuHorpynny n B — kap6okcuneHyto rpynny 1 oba sens-
HOTCS YaCTbo OAHOW U TOW K& MoneKynbl MoHoMmepa. Havbonee BaKHbIM NonMammuaom aToun
rpynnbl aengetca nonvamug 6 (MNA 6), rae «6» ykasbiBaeT KONMMYECTBO aTOMOB yrmnepoga
B MCXOAHOM MOHOMEpE (B 3TOM crny4ae kanponaktame). Jpyrumm npoayKrammn 3TON rpynnbl
nonnamngoB senstotca nonvamua 11 n nonnamung 12. OCHOBHas peakuusi, packpbiTue
KonbLua n agavTUBHaN NonMMepusauns kanponakrama nokasaHsl Ha pyucyHke 10.2.1;
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PucyHok 10.2.1 — OcHoOBHasa peakuus nonnamuaos Tuna AB

-TMn AA-BB — nonyyatoT nytem noavMmepusauum guamumHa (o6o3HadeHHoro AA) wu
AnKapboHOBOW KncnoTbl (0603HayYeHHo BB). naBHbIM NpeacTaBUWTENEM 3TOr0 Tuna SBAs-
eTca nonvamupg 66, rae «66» 0603HavYaeT 6 aTOMOB yriepoga Mexay ABYMS amuHorpynna-
MM AvammHa K 6 aTtomMoB yrnepoga AukapboHOBON KucnoTbl. OCHOBHas peakuus
1,6-rekcaHavamuHa 1 agUnMHOBOW KUC/OTbI NOKasaHa Ha pucyHke 10.2.2.

PucyHok 10.2.2 — OcHoOBHas peakuus nonnamuos Tuna AA-BB

HalinoHbl — 3TO nepBble CUHTETUYECKME MOJSYKPUCTA/NIMYECKUe NacTUKX, nepBble
CUMHTETUYECKNE BOJIOKHA W NepBble MPOMbILLIEHHbIE NAAaCTMacChl.

Monnamungbl Nerko NpYHUMaloT pasfnyHblie hopMbl, OHWM TBEpAble, YCTOYMBbLIE K UC-
TUpaHuio, ycaJke M TEMMOBbIM BO3AeWCTBUAM. BbigensioT Takxke rmbkve nonnamvgpl, KoTo-
pble yCTONUMBLI K pasnMyHbIM BuAaM BO34eiCTBMA. Monmamuibl Takxe yCTOWYMBbI K AeW-
CTBUIO LLEeNoyeid, HedpTenpoaykToB W OpraHWYecknx pactBopuTenein. HarpeTblii deHon,
opManbaernabl, ynbTpagnoneToBoe M3NyvyeHne U MUHEpPasbHble KUCIOTbl paspyLialT no-
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nmamugpl. BonbLMHCTBO nonuammzaoB obnagaloT CBOMCTBAMUM K CAMO3aTyxaHuio B criyvyae
noxapa.

Hanbonee M3BeCTHLIMU NPOMBILLNEHHBIMA MapKamMu NonMaMuioB SBRSHOTCS:

— nornmamug, 6 ([-NH(CH2)s CO-]n) — Toproeas mapka HannoH-6;

— nonvamug, 12 ([-NH(CH2)11 CO-]n));

— nonvamng 66 (-NH(CH2)s NHCO (CH2)4-CO-In)— ToproBasi Mmapka
HannoH-66;

— nonvamug, 610 ([-NH(CH2)s NHCO (CH2)8-CO-]n).

10.2.1 OnucaHne TeXHONOrMYECKUX NPOLECCOB, UCNOSb3YEeMbIX B HacTosAlee
BpemMsi

10.2.1.1 Nonuamup 6

Monvamng 6 (MNA 6) — 310 0auH N3 Hambonee nonynspHbIX MNONMUAMWAOB B CBA3MU
C AOCTYMHOCTLIO CbIpbsl (Kanponaktam), LUMPOKUM CNEKTPOM NMPUMEHEHWUA, MPOCTOTON U 3KO-
HOMUMYecKo 3PPEKTUBHOCTBLIO NMPOU3BOACTBA, TpaHCOopMaLMmM U PELIMPKYNSLIMU 3TOrO Mo-
namuga.

Monuamng 6 ncnonb3ayeTcs Ans BbiNyCcka LUMPOKOro acCOPTUMEHTa NPOAYKLUMU: HUTU
nonMamMmmgHON TEXHUYECKOrO Ha3HaYeHUsl, KOMMO3ULMOHHBIX MarepuarioB € pasnMyHbIMU
CBOWCTBaMU (yAaporpoyHble, MOPO30CTOMKNE, BOAOCTOMKME, TPYAHOTOPIOYME), TEKCTUIbL-
HbIX BOJIOKOH W MarepuarioB, KOHTaKTMPYIOLMX C MULLEBLIMWA MPOAYKTAMM, a TakKe nonu-
MepHbIX MneHok. MpoaykTbl nepepaboTku nonvamMmaa-6 UCTonb3YIOTCH B PasnnyHbIX OTpac-
NAX NPOMBILLMEHHOCTU: aBTO-,MalUMHO- U NPUBOPOCTPOEHNUM, NOM3BOACTBE BbLITOBOM U NpPO-
MbILLUIIEHHON SMEKTPOTEXHWKM, LMHHOWN, TEKCTUIBHOMW, NULLIEBOM N hapMaLeBTUYECKOW Npo-
MbILLNEHHOCTW.

O6uwue npouecchbl

Monvamua 6 nony4atoT B NpoLecce Neprognu4eckon U HENPepPbLIBHON NoNMMepuUsaLin.
Mepuogunyeckan nonMmepusauma NPUMEHSETCA NPYM HEOOXOANMOCTN NMPOM3BOACTBA LUMPOKO-
ro CrekTpa KOHEeYHbIX NPOAYKTOB C PasnnyHbIMU MONeKynsipHeIM1 Mmaccamu. Ucnonb3oBaHne
peakTopOB HEMPEPLIBHOM NONMMepusaumm NO3BONSAET Nonyyuntb 6onee BbICOKYIO MPOU3BO-
LVTENBHOCTb, OfHAKO OrpaHvYMBaeT BbliGOp ToBapHOW npoaykumu. HenpepbiBHas nonvme-
pusaumsi UCnonb3yeTcsa ANA NPOU3BOACTBA TEKCTUIbHBIX MU MPOMBILNEHHBIX BOJIOKOH.
B HenpepbIBHbIX NpoLeccax NPOU3BOACTBA NCNONb3yeTcsl KOHUrypauma ¢ O4HUM Unv aBy-
Ms1 OcreoBaTenbHbIMU peakTopamu.

OcCHOBHbIMM 3Tanamu npolecca, UCNosb3yeMbIMU ANA NONyYeHWa nonnamuaa 6, se-
nSoTCS:

- IONUMEpPU3aLMs — PackpbITUE KOMbLA Kanponakrama B NpUCyTCTBUKU BOAbl (rMApo-
n13), NpUCoeaANHEHNE NIMHENHOW MOMeKynbl U obpasoBaHue MakpoMonekynsapHou Lenu (aa-
AVTUBHAs NonUMepusauust), ANMHa KOTOPOW ONpefensieTca Hanniem areHta obpbisa Lenm
(Hanpumep, YKCYCHOM KUCHOTbI);

- rpaHynNMpoBaHne — MOSIMMEPHBIN pacnnae NPOXoAuUT OUNLEPY U C MOMOLLBIO HOXEN
cpesaetcs, 06pa3sytoTcs rpaHynbl OBanbHON OpMBI;

- 06pe3ka — MoNIMMEpPHbIV pacnnas NoABeprakT SKCTPY3UM Yepes NnacTuHy ¢ OTBep-
cTusiMuK (bunbepy), nonyyan UANMHAPUYECKNE rpaHynbl (CTPYXKY);
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- 9KCTpaKUmMs — ypaneHne MOHOMEPOB U LIMKNNHYECKMX ONMrOMEPOB 13 KOHEYHOW CMe-
cun. B ycnoeusix paBHOBeECKS peakUmn agauTyBHOW NonMmepusaumn Boixog MA 6 coctaenseT
89 % — 90 %, nosToMy MPOAYKT 3arpA3HEH NCXOAHBIM MOHOMEPOM U LMKIINYECKMMW ONUro-
Mepamu, KOTopkle JOMmKHbI ObiTk yaaneHsl. Mellatolme coeguHeHUs yAanatoTcs NTyem 3KC-
Tpakumm ropsiiein JUCTUNINIMPOBAHHON BOLOW B MPOTUBOTOKE;

- Cyllka — yAarneHue Bnarv us rpaHyn nosimmepa no oKOH4YaHUM NpoLecca aKkeTpakLumm
(12 % — 13 % Bopgbl). Bnara yoansercs B NOTOKe ropsiyero asora, npu 3Tom LomkHa ObITb
JOCTUIHyTa BbiCOKas YMCTOTa a30Ta, Tak kak MNA 6 4yBCTBUTENEH K KUCNOPOoAY;

- NoslyYeHe BTOPUYHOIO NnakTama 13 SKCTPaKUNOHHBIX BOJ — Kanposiaktam U ofivro-
MEpbl, U3BJNEYEHHbIE N3 KOHEYHOW CMECU NPOMbIBOYHON BOAOW, NOBTOPHO UCMONbB3YHOTCA B
npouecce. [1ns 3Toro 9KCTpaKTbl NOZAITCH B TEMNOOOMEHHWKM, FAe NPOUCXOAUT KOHLUEHTpa-
LM CMECU NMyTEM MCNapeHns BoAbI.

HenpepbiBHoe nonyuyeHue MNA 6

Cbipbe (kanponakram, AemMyHepanvM3oBaHHas Bofa, PErynatop BA3KOCTUM U 3aMyTHS-
IOLLMI areHT) CMELUMBAaETCH N HEMPEPbIBHO NOAAETCS B BEPXHIO YacTb peakTtopa (nonume-
PU3aUMOHHYIO KONOHHY). Peakumsa npotekaeT B TeveHuwe 15-204 npu Temnepartype Ao
300 °C (npv NOCTOAHHOM MCMONBL30BaHWN TEMMOHOCUTENA ANA Harpeea peakTopa). Mpote-
Kas BHW3 MO PEaKTopy 4Yepe3s pasHble TeMnepaTypHbIe 30HbI, KanponaktaMm HarpesaeTcs u
nonumepuayetca go MA 6. Monnamung NpoxoguT Yepes unbLep, PacrnonoXKEHHbLIN B HPKHEN
YacTW KOMOHHbI, OXNAKAAETCA N pa3pe3aeTcs Ha rpaHyrbl C MOMOLLBIO PEXYLLEN MalLnHbI.
BbiBpockl, obpasyromecs npu oxnaxaeHuy, HanpaenstoTca Ha ycTaHOBKY ouncTku. [Mo-
CKONMbKY He BECb KanponakTam MorMMepusyeTcs A0 nonuammaa, rpaHynbl NPOMbIBAOTCA
B NMPOTUBOTOKE AUCTURNMPOBAHHOW BOAbI B aKkcTpakTope. Nocne npoMbIBKM BOAA COAEPXUT
BbICOKME KOHLEHTpaLMM Kanponaktama 1, cneaoBarenbHO, HanpaBnseTcsl Ha KOHUEHTPUPO-
BaHWe A NOBTOPHOIO MCNOMb30BaHNA B Npouecce. paHynaT nocne akcTpakuum nocTynaet
Ha CTaguIo CyLLIKW, TA€ BbICYLLMBAETCA B NOTOKE a30Ta. 3aremM cyxue rpaHyrbl OTNpaBnatoTca
B GyHKEp ANA XpaHEeHUs NyTEM NMHEBMAaTUYeCKON TPaHCOPTUPOBKW.

Ha pucyHke 10.2.3 nokasaHa ynpoLyeHHas 6nok-cxema npotecca.
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PucyHok 10.2.3 — Bnok-cxema npouecca HenpepbiBHOW NOMKOHAEH AL MN
MA 6

|-|p0I/I3BO,£I,CTBO TEXHUYECKUX HUTeN

TexHuyeckMe HUTK Nony4valoT M3 rpaHynsata nonvamuga 6. MpaHynat nogaertca Ans
pacnnaBfieHnsi B 3KCTPyAep, U3 KOTOPOro NocTynaeT B CMeuuasnbHbIii KONIekTop Ans
paBHOMEpPHOro pacnpefienieHns pacnsasa.

3aTeM pacniiaBneHHblli NosvMep NPonycKatT Yepes huibepbl Ans oOpMUpoBaHust
HWUTER. HUTK BbITArMBaKOT, 06pabaTbiBalOT TEXHOMNOTMYECKMMU A06aBKkaMmn 1
nepemMeLLnBalOTCS 419 NpuaaHUs nNpsxe onpegesieHHbIX CBONCTB. 3aTeM OHU
HamaTbIBalOTCS Ha 606MHbI.

MpoLecchbl KOHTPOMPYIOTCSA C MOMOLLbIO CUCTEM KOMMbIOTEPHOrO MOHUTOPUHIA 1
ynpaB/IeHNs Ka4eCTBOM Ha BCeX aTanax NMpou3BOACTBA, KOTOPbIE CBSA3aHbl C
PO60TM3NPOBAHHBIMU CUCTEMaMMN 06PaBOTKN, YNAKOBKM U XPaHEHUS NPSHKN.

Mocne npouecca penakcaunmn BbITAHYTas HUTb NPOXOAUT OLEHKY B UCMbITATENbHbIX
LieHTpax, KOTopble rapaHTVpYIOT KayecTBO NPOAYKUMM Nepes YnaKOBKOMN.

10.2.1.2 Monuamwnpg 66

Ob6uee onucaHune

Ha MMpOBOM pbIHKE CyLLEeCTBYET HECKOMbKO TMMOB NOAMamMuioB, O4HaKo nonnamug 6
(NA 6) n nonnamug, 66 (MA 66) no-npexHemy coctasnsalT 6onee 90 % MUPOBOro NPOU3BOJA-
cTBO nonmamugoB. OCHOBHbIM CbipbeM A1 NPOM3BOACTBA Nonvamuga 66 sBnseTcs BOAHLIN
pactsop opraHuyeckoi conu, nosyyYeHHol B pesynbTare peakuun
1,6-rekcameTnneHguamMmvHa n 1,6-rekcaHamkap60HOBOM KUCNOTbl (&4MMUHOBOW  KUCNOTI,

276



NTC 32—2017

conb 66, conb HelnoHa). Conb HelnoHa roToBUTCS B BUAE rOMOTEHHOrO pacTBopa C KOHLEH-
Tpauven 52 % — 53 %. MNonyvaembin NPOAYKT YYBCTBUTENEH K KUCNOPOAY W XPaHUTCSH B pe-
3epByapax B atMocdepe asorta. [onrnammg 66 nonyyaeTca nyrem nonnmmepusaLimm MoHome-
pa conv HeWnoHa B pacTBope.

B npouecce nponaBoacTBa MOryT 6biTb MOMNyYeHbl cCopTa NOMMMEPOB C pasHbIMA Xa-
paKkTepuUcTMKamm, KOTOpbIE 3aBMCHAT OT nocneayrowen o6paboTkn (CMHHWHT, KOMNayHAUPO-
BaHMe MU T. A.) N KOHKPETHOro HanpaeneHus MPUMEHEHUS KOHEYHOrO npoaykTa (TEKCTWIb,
KOBpbI, MPOMbILLIIEHHbIE BOMOKHA, cMonbl W T. 4.). MNMonnamug 66 moxeT ObiTb nonyyeH ne-
PVOAMYECKON U HEMPEPBLIBHON NONMMepusaLmen.

[ns cuHTe3a nonumepa C BbICOKOW MOMNEKynApHOW maccon TpebyeTca fononHUTenNb-
HbI 3Tan TBepAOMa3HOM NONMMepU3aLmn.

HenpepbiBHOe nonyyeHue MNA 66

PacTtBop conv HelrnoHa HenpepbIBHO MOLAETCH B peakTop W nocrnefoBaTtensHoO npe-
obpasyeTtcs B nonvamma 66. HenpepbiBHbIN Npouecc 06bIYHO NPUMEHSAETCS AN NONYYEHNN
OHOro 1 TOro e Tuna nonvmepa npu 6onblioM oObemMe NPOU3BOACTBA, HAaNpUMep Nnosnu-
amupa 66 cpefHel BA3SKOCTM MMM nonvammaa 66 ans Huten. MNMonuamupHas HUTb MOXET
NPOM3BOAMTLECH HEMPEPbLIBHO B MPSAANMBHOW YCTAHOBKE, COSAMHEHHON C NONMMEepU3aumoH-
HOW YCTaHOBKOW.

Pacteop conun HernoHa (KoHueHTpaumsa 52 % n Temneparypa 65 °C) ns pesepsyapa
ANS XpaHeHVs 3aKkayMBaeTCsl Ha MepByK CTauio npouecca, rae Harpesaetcsa ao 110 °C,
YacTb BOAbI BbIMNAPMBAETCH, @ KOHLUEHTpauma conn yesenuumBaetcsa Ao 72 %. MNapbl BoAbl,
BbIXOASLUME U3 peakTopa, KOHLEHTPUPYIOTCA 1 NOAATCA B pe3epByap. A CONeBOn pacTeBop
nocrneaoBaTenbHO NPOKaYMBaIOT Yepes NoaorpeBaTeny, KOTopbie YBENMUMBAIOT TEMMEpaTy-
py pactBopa o 212 °C nepep BXOAOM B peakTop nonvmepusauuu. MonvmeprsaumoHHbIN
peakTop npencraBnseT cobon Tpyby nop aaesneHvem okono 18 6ap, pasfeneHHyro Ha 30HbI
(oBbI4HO TpW), B KOTOPbLIX MOAAEPKMUBAETCA onpeferieHHas Temnepartypa (ot 212 °C po
250 °C).

Mpw npoxoae Yepes peakuMoHHyo TpyBy B CMeCK HauMHaeTCs NPoLECC KOHAEH ALK,
1 COMb HeMoHa NocTeneHHo NpespaLyaeTca B nonvammg 66 v sogy.

CTeneHb n3BneYeHNsi BOAbl N ypOBEHb NONMMMEpPU3aLnM KOHTPONUPYIOTCA perynupo-
BaHVeM TeMnepatypbl 1 fjaeneHusi. Ha Boixoge U3 peakTtopa NoTok nonMmMepa cbpacsisaeTtcs
noa AaeneHveM B ucnaputenb. 3aecb Temnepartypa nogHumaetca go 280 °C, a paBneHue
nagaet o 1 6apa. MNonyyeHHbIA Nap oTAenseTcs OT NornMMepa B LUKMOHE Unu ApyroMm co-
OTBETCTBYIOLLIEM YCTPOUCTBE U KOHAEHCUPYETCS OXNaxaloLLen BOLOWN.

Tpebyemasi BA3KOCTb JOCTUrAETCH NyTeM MPOXOKAEHUS MOTOKa pacnnaBneHHoro rno-
numepa uepes Brok KOHEUHOW OUMCTKM, rae npu Temnepatype 285 °C ypanseTca ocraroy-
Has BoAa W gocturaeTca HeobxoauMas cpefHAs MonekynsipHas macca nonnamuga. Tam,
roe HeT NpsiMON NPSIAUIIBHON YCTaHOBKM, MONMMEP SKCTPYAUPYIOT Yepes dunbepy B Npsawn,
KOTOpble HEMEAJIEHHO OXMaXAaloTCA B BOAE U FPaHYNUPYIOTCS C MOMOLLbIO PEXYLLEN MaLLn-
Hbl.

BnaxHble rpaHynbl nonumepa cobmparoT B XpaHUIULLE 1 3aTEM HanpasnsioT Ha CyLu-
Ky, rae nonmammng 66 OKoH4YaTerbHO BbICYLLMBAETCS B NOTOKE asoTa. BbICyweHHbIe rpaHynbl
TPaHCMOPTUPYIOTCS MHEBMATUYECKMMU KOHBEEPAMM B XPaHUNULLA.

BoaHbIi koHAEHCAT, 0BpasyloLUMInca Ha pasHbIX CTagusix npoLecca nonuMepusaumm,
cobupaetcs B bakax n nepenaetcsa B pe3epByap Ans cbopa crouHbix Boa. Obpasyrowmecs
BbIOPOCHI NPOXOANAT Yepes ckpyboep.

277



NTC 32—2017

Ha pucyHke 10.2.4 noka3aHa ynpolieHHas 6/10k-cxema npouecca KOHUeHTpaumm conu
40 nonumepusaumu.

Ha OYUCTHbIE

(KY-KOHTpONb ypoBHS; K- KOHTPONb AaBnenusn; KI- KOHTpOnbL TemnepaTypbl)

PucyHok 10.2.4 — Bnok-cxema npouecca KOHLUeHTpauumn conn ans
npoussopcTea NA 66

Mepuoanyeckoe nonyyeHue lMNA 66

Mepvoaunyeckas nonumepusaums NPOBOAWUTCA B aBTOK/IaBHbIX peakTopax, paboTato-
LMX NP BbICOKUX TEMMepaTypax U KOHTPosie BPpeMeHW 1 fasneHns. Masble 06beMbl Npous-
BOACTBA MPOAYKUMM 3a OAVMH UMKN M 60nbluas rmMbkKoCTb mpouecca AenalwT nepuoguyveckuii
npouecc noaxoAsalyM A5 Npou3BOACTBA CrnelnasibHbIX NoamaMugos. MNepruoanyeckyto mno-
nmepusaunio Takke NPUMEHSINT 418 NoJyYeHus cononnumepos nonnamuga 66 n nonuamm-
Aa 6, ncnonb3ys YaCcTUYHO KanponakTam W COMb HelisloHa B KavyecTBe Cbipbs. BogHbli pac-
TBOpP COMM HeinoHa (KoHueHTpaums 52 % — 53 %) Mcnonb3yeTcs B KayecTBe OCHOBHOIMO
Cbipbsi MpY MEPUOAMYECKO nonumepusaumm nonunamuga 66. B 3aBucvMoCT OT Tuna npo-
Luecca 1 XxapakTepucTuK KOHEYHOro nosmmepa B CMECb BBOAATCA XMMUYECKMe BellecTsa M
[o6aBkM [0 Havyana nonvmepusauun (B TOM 4MCie aHTUBCMNEHUBATENW, PerynsaTopbl Mone-
KYNSAPHOI Maccbl, CMa3ouHble MaTtepuasbl, MaTUpPYOLLME BELLECTBA U T. A4.). XapaKTepucTuku
N KONMYEeCTBO 3TUX [006aBOK 3aBUCAT OT 06/1aCTV NPUMEHEHMS KOHEYHOro nonnamuga 66.
Hanpumep, o4YeHb BaXHO KOHTPOMMPOBATb KOMMYECTBO perynsatopa MOMeKynspHol macchbl
(MOHOKap6oHOBas KUCOTA), C MOMOLLbIO KOTOPOro PerympyoT BA3KOCTb NOSMMepa.

Mepvoguyeckas nonMmepusaunsa nNPoBOAMTCA B asTokNasBax. Tam pacTBoOp COMU
HellnloHa o6pabaTbiBaeTca Npu pasHbiX TemnepaTtypax n gaBneHusix. MNocnefoBaTenbHOCTb
LUUKIOB yCTaHaB/NMBAETCA Tak, YTO CHayana NpoBOAWUTCA CTaaus ucnapeHus WU36bITOYHOM
BOAbl U3 pacTBopa (Hanpumep, 40 KOHUeHTpauun conn 70 %), 3aTeM Temneparypa u gasne-
HVe MeJ/IEHHO NMOAHVMAITCH. B 3TMX yCNoBUAX HAYMHAETCs NOJIMKOHAeHcauus. Ansa npoTe-
KaHuWa peakuuu Boja cbpacbiBaeTCs M3 peakTopa perynvpylowmyM knanaHoMm B Bufe napa,
4YTO NO3BONIAET NOAJepXMBaTh MNOCTOAHHOE AaBfieHne. Korga TemnepaTtypa maccbl gocrtura-
eT 275 °C, gaBneHve NoCTeneHHO yMeHbllaeTca A0 atMocdepHoro. KoaddmumneHT pasrep-
MeTu3aunn ABASETCS KPUTUYECKMM MapamMeTpoM 3TOro MpoLecca, KOTOpPbIi KOHTPOMpyeTcs
C MOMOLLbI0 NPOrpaMMHOro obecneyeHus.
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Ha atom sTane pocturaeTcs xenaemas BS3KOCTb NonMamMmnaa 3a cyYeT nofaepkaHust
nonvmepa B CTaUMOHapHOM COCTOSIHUM BO BPeMs YUCTOBOM 0BpaboTkn. 3aTeM B aBTOKNaBse
HarHeTaroT AaBrieHNe W NPOAYKT pacrnsiaBa 3KCTPYAUPYETCS Yepes punbepy, HEMELNEHHO
oxnaxaaeTcs B BOAE U pa3pe3aeTcs Ha rpaHynbl.

Ha coBpemeHHOM 3aBofe BCe napameTpbl MPOLECcca, a TakKe MPOM3BOACTBEHHLIE
JIMHWUN HaxoAATCA MOL KOHTPOMEM CUCTEMbI yAaneHHOro ynpasneHus. OcyLleHHbIe rpaHyrbl
BPEMEHHO XPaHSITCS U 3aTeM TPaHCMOPTUPYIOTCS C NOMOLLBIO NMHEBMATUYECKNX KOHBENEPOB
Ha nocneaytoLlyto 06paboTky B 3aBUCUMOCTM OT XapakTepuUCTUK xenaemoro npoaykra. lMNo-
cnegyrowjasi obpaboTka MOXKET BKMoYaThb CyLUKy nonuamupa 66 Ao 3afaHHOro 3HaueHust Ko-
HEYHOW BNaXXHOCTM M TBepAodasHyro nocrnonumepusaumo. Ha aTom atane MoXxHO JobuThb-
CA YBENMYEHUS CPEAHEN MOMNEKYNSPHOM MacChl COEAUHEHWS AMS MOSyYeHus nonvamu-
Aa 66 C BbICOKOWM BA3KOCTLIO ANS cneyuarnbHbIx obnacten npuMeHeHus. 3Ty onepaumm MoryT
BbINOSIHATLCA B MEPUOANYECKOM UMW HENPEPLIBHOM PEXMME, HO BaXHbIM hbakTopoM ABnsSeT-
CA OTCYTCTBME KUCNOpOAa ANA NpefoTBpaLLEHUs pasnoxeHns nonumepa. B HenpepbiBHOM
peXumMe MOTOK a30Ta, BbICTYNalOWUA B AHHOM Crlyvae B KadecTBe HocuTens Ans Hebornb-
LLOrO KonmyecTea obpasytolencs Bofbl, MOXET 3aMEHUTb UCMNOSMb30BaHNE Bakyyma.

paHynbl KOHEYHOro MpoAyKTa — nonMaMuaa 66 pasHbiX COPTOB — OTMPABMSOTCA
B pe3epByapbl XpaHEHUS C MOMOLLIbIO MHEBMATUYECKMX KOHBENEPOB.

BoasaHoW nap, BbiayBaEMbI U3 aBTOKMABA BO BPEMSA LMKNa NONMMepuaaumm, KoHaeH-
cupyeTcs 1 Takke cobpaeTcs B pe3epByapax nepej nogaqen Ha O4YnCTHbIE COOPYKEHMS.

BbIGpochl 3arpAsHAOLLMX BELWECTB B aTMOocdepy NPOUCXOANAT BO BPeMS HaroOMHEHUs,
NMPOMbIBKM a30TOM WM pasrepmMeTu3auun aBTOKNaBoB. TN BbIBPOCHI HANPABNATCS B CKPy6-
Oepbl ANs OYNCTKM Nepes MX BbIMYCKOM B BO3AyX. YPOBEHb 3arpAasHAOLMX BELECTB B Npo-
MbIBOYHOM BOAE KOHTponmpyeTcs AoGaBneHnem 4actu CBeXen NPecHOW BoAbI.

Ha pucyHke 10.2.5 nokazaHa ynpoLleHHas 6nok-cxema npolecca.

279



NTC 32— 2017

KA - KOHTpoNnb gaBneHus; KT- KOHTpoab Tem nep ar/pbl

PncyHok 10.2.5 — Briok-cxema nepuoguMyeckoro npowecca npovs3soacrea
MAG66

10.2.2 TekyLme ypoOBHN 3MUCCUN B OKPYXXalOLLYIO cpeay

Bbibpocbl 1 noTpebneHne pecypcoB B npouecce npous3sBohcTBa NonvamuioB npuse-
AeHbl B Tabnuuax 10.2.1-10.2.4.
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Tabnuuya 10.2.1 — Bibpocbkl npom3BoACcTBa NoNMaMmaos

YaenbHoe 3HavyeHue
MacChl 3arpasHsito-

MokasaTenb
Lero BeLecTsa, Kr/T
npoaykuum

OncunoH-kanponakrtam (rekcarngpo-2H-asennH-2-oH) 0,03
1,4-OnceHnnbeHson 0,02
Yrnepoga okeng 0,013
MeTtaH 0,0002
A3oTa okeug, 0,003
A3oTa anokeuna 0,02
Mbinb nonnamuga 0,008
OTaHoBas kMcnoTa (yKcycHas KucnoTa) 0,005
1,1', 4' 1"-Tepdennn (1,4-AndeHnnbeHson) 0,006
2-(4-N306yTrndpeHnn) nponuoHoBas kucnota 0,0005
[(nBynpodpeH)]

Benson-1,4-gukapboHoBada kucnota (kncnota Tepedrane- 0,0005

Basi)

Tabnuua 10.2.2 — C6pockl NPON3BOACTBa NONMamMngoB

MokasaTtenb

YanenbHoe macca 3B
B CTOYHbIX BOAaX,
Kr/T

Kanponakram

0,005




Z8¢

Tabnuua 10.2.3 ~OTX04bI NPON3BOACTBA NONMMaMnL0B (MPON3BOACTBO B LIENIOM)

OTxoa

Knacc onacHoctu ana OC

Koa no ®KOK

Macca obpasoBaHus
oTxoaa, T/r

YaernbHoe sHaueHve obpa-
30BaHMs, Kr/T NpoayKLum

OTxopbl MUHepanbHbIX
Macesn KOMNepCcCopPHbIX

3

406166 01 31 3

7,0

0,29

1

Jlom 1 oTxoabl wnagenuit
M3 nonvamvaa Hesarpsas-
HEHHble

43417101205

0,112

0,002-0,005

OTxoabl MUHepanbHbIX
mMacen nHayctpuanbHbIX

40613001313

0,17-0,87

0,003-0,008

TkaHb unbTpOBanbHas
13 NOMMMEPHBLIX BOSOKOH,
3arpsasHeHHas Heranore-
HVPOBAHHLIMW  NOMMMe-
pamMu

44322211614

0,007-0,23

0,0001-0,0003

KaTtanusatop Ha ocHoBe
OKCUAAa anoMUHUA aKTUB-
HOro, coAepXalimin nan-

nagun otpaboTaHHbIN

441001 04 49 3

0,013-0,018

0,0002-0,001
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Tabnuuya 10.2.4 — NoTpebneHne 3HepropecypcoB 1 peareHTOoB Npu Npon3BoaACTBE
nonvamungos (MPOn3BOACTBO B LIENOM)

MuHumanbHbIA pacxog, MakcumanbHbIN pacxos
Mokasarenb EAVHML b 3HEpPreTU4Yecknx (CblpbeBbIX) 3HEPreTU4ecKnx
VISMEpEHIA pecypcos B rog pecypcos B rog
OnexTposHeprus KBT-u/T 207 263
MapoBon koHgeHcaT TT 0,86 2,3
Map Mkan/t 0,35 1,51
JeMvHepanusosaH- M3/t 0,1 0,27
Hasi Bopa (xumobec-
COneHHas)
AsoT M3 19 120
Bopopon m3/T 0,03 0,08
Kanponakram Kr/T 1002 1003
Kucnota ykcycHast Kr/T 1,1 1.1
MpuvpoaHbI ras m3/T 23 42
TennoHocutenb Kr/T 0,001 0,18
3-auaTmnammHo-1- Kr/T 48 53
nponunamMuH
Kucnota Tepedrane- Kr/T 50 57
Basi
TpwvayeToHgmMamuH Kr/T 1,4 1,6

10.2.2.1 NoTeHuManbHbIe UCTOYHUKMN 3arpsi3HEHUS B MPON3BOACTBE
nonMaMmuaos

Kak npaeuno, nepmogmyeckme npoLeccsl okasbiBaoT Oonbluee BNUSHUE Ha OKpyXa-
IOLLLYHO CPeay 13-3a nycka 1 OCTaHOBKM NPOW3BOLCTBA ANS KOHKPETHOrO NPOAYKTa.

OHeprus

MpoLecch! TpebyroT 3aTpaT Kak SNEeKTPUHECKON, Tak 1 TENNOBOW 3Heprin. B npouecce
Npon3BOACTBa NOTPebNSAeTCs BOASHOW Nap U TENNOHOCUTENW, a B Cryyae CTagum npsaeHns
TaKKe pacxoayeTcsl xonogHas Bofa ANs CUCTEMbl OTOMNEHNS, BEHTUMALMU N KOHAVULNOHN-
poBaHMsa Bo3ayxa. TennoduKaumMoHHasi ycTaHoBKa ONTUMU3NPYET MUCMOMb30BaHNe aHepruu,
HO yBenMumBaeT oGbemMbl BbIGPOCOB Npy NPOM3BOACTBE.

Bomoa

[ns oxnaxaeHus TpebyeTcsa BonbLuoe KoNMYecTBO BOAbl. [peanoyTuTensHO UCnonb-
30BaTb MPECHYIO BOAY M3 NMOBEPXHOCTHBLIX MCTOYHMKOB UM FPYHTOBYHO BOAY, KOTOpbLIE 3aTeM
cbpacbiBaroTcs ¢ Horee BbICOKOM TeMnepaTypon. Ecrnin ceexasn sBoga HefoCTyrnHa, TO ycTa-
HaBNMBaETCA 3aMKHyTasi CUCTEMa PELUMPKYNAUMM, YTO MPUBOAUT K yBenMyeHuo obbemoB
notpebnsiemont sHeprun. CUCTEMbI 3aMKHYTOTO OXMaXAEHUS BHEAPSIOTCA ANS CHWKEHWA
TENMOBOro BO3AENCTBUSA Ha NMOBEPXHOCTHbLIE BOAHLIE NCTOYHMKM.

CTOYHbIe Boabl

B npoussogctee A6 Boga, MUCnonbayemas Mpu nonumepusauum, B OCHOBHOM
HanpaenseTcsa Ha peumpkynaumo. HebonbLumne konmyectea cbpackiBaroTcs, MOSTOMY NoTepu
HeoBX04MMO 3aMeHsITb CBEXEN OUCTUNIIMPOBaHHOW BOAOW. 3arpsi3HUTENEM BOAHOW Cpefbl
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ABMSAOTCA B OCHOBHOM Kanponaktam (<0,1 % OT cofepxaHus BOAbI), AUAMUH, AUKapOOHO-
Bas KMCMoTa, MAPOKCUL HaTPUs U XropucToBoAopoaHas kucnota. Cneapl XMMMYECKUX LO-
6aBoK BO3MOXHbI B Cry4yae Mpov3BOACTBa OTAEMbHbIX NONMMepoB. CTOYHbIE BOAbI Taloke
nocTynatoT U3 oBopysoBaHMsa ANs OUUCTKU BbIOpOCOB (Hampumep, ckpybeppos). OCHOBHbLIM
NCTOYHMKOM 0Bpa3oBaHusi CTOMHBIX BOA SBMSAETCS NPOLECC NpsgeHvs. 3arpasHsaiowme se-
LiecTBa B COCTaBe CTOMHbIX BOL HE MOABEpraroTcs OMOMOrMyeckorM OYMCTKE W MO3TOMY
HanpaBnsATCA Ha CKUraHue.

B npoussoactee A 66 peakuvoHHas Boga, obpasylolascs B npouecce nonuvepu-
3auum, 1 Boga, coaepxallas pacTsop MoHomepa (okono 1,2 T/T conu HennoHa), BblcBOBOX-
[aroTCs B BUAE Mapa U MOryT NepeHoCUTb HEKOTOPbIE OpraHuyeckne (B OCHOBHOM rekcame-
TUNEeHAWaMMH W LMKIOMNEHTaHOH) M HeopraHnyeckne (B OCHOBHOM aMMuak) BellecTtea. B
crnyyae oTAenbHbIX NONMMEPOB UMW CONONMMMEpPOB 66/6 3arpasHAtoLLMe BeLLecTBa BKNOYaoT
netyyve fobasku. KonmuecTBo 3arpssHsIOLLMX BELLECTB 3aBMCUT OT NapameTpoB rnpolecca,
a Takke OT ucrnonbayemon TexHonormn. Onepaunm o4nCTKM 0BOopyLOBaHUA NEePUOLMNYECKN
MOryT CO3faBaTb AOMOSHATENbHbIE 0OBbEMbI CTOYHBIX BOA.

CTo4Hble BOAbI TaKKe MOryT BbITb HanpaeBneHbl HA PELMPKYNALMIO nocne Guonoruye-
ckon 06paboTkm 1 MemMBpaHHON hunbTpaLmn.

Bbi6pochkl

Mpwn nponssoacTee MNA 6 OCHOBHbIE BbIOPOCHI MPOUCXOANAT Ha dTane pesku: napbl Co-
LepxaT kanponakram, KoTopbi yaansietca B 6aweHHom ckpybbepe. Beibpocos B atmocde-
Py MOXHO 3Ha4MTENIbHO COKpPaTWTb C MOMOLLBIO MMAPaBNMYECKUX YNnoTHEHWA. B npoueccax
npsaeHus (dopmoBaHnst) BeIBpocsl 00pasyroTcs Ha BbixoAe pacnnasa u3 unbepbl U BO
BpPEMS CMELUMBaHWS/BLITAMMBaHNS/TEKCTYpU-poBaHna/TepmodukenposaHuns. Beibpockl Ha
BbIXOZle M3 (PUMbep B OCHOBHOM COAEPXKaT KanponakTam, Nnerkoypansembii B GalleHHbIX
ckpybepax, a BblIBpOCHl MPOLECCOB CMELLUMBaHUA/BbITATMBAHNS/TEKCTYPUPOBAHUSA! TEPMO-
hMKCMPOBaHWSA cogepaTt yrneBofopOoabl, U3BMEKaeMble NPy NOMOLM CUCTEMBbI PUNBTPOB
nnun ckpy6oepos.

BbiBpockl hUnbTPYOTCS Yepe3 akTMBMPOBaHHbIN yronb. Takke HeobXoANMO yYuTbl-
BaTb [1bIMOBbIE rasbl, BbiMyCKaeMbIe NapOBbIMU KOTNAMK.

B npouecce npoussoactea A 66 0OCHOBHBIMW UCTOYHWKaMK BbIGPOCOB ABMSAIOTCA:

- BbIBPOCHI OT TEXHOMOrMYECKNX NPOLIECCOB;

- a30T, MCNONb3yeMbIi 451 OCYLLKU NonvaMuaa v 4ns co3gaHns UHEPTHOW cpeasl;

- roptoume rasbl, obpasyroLmecs 3 HarpeBarenen macna;

- BO34YyX, UCMOMb3yeMbli ANt NPeABapUTENbLHON OCyLLIKU nonuamuga 66 nocne pesku
W Ansi MTHEBMAaTUYECKOro NepeHoca rpaHyIn B XpaHunua.

OT1xonbl

CTpyxka nonnamuaa 6 peumknupyeTca Anst komnayHAnpoBaHus (Tonbko HebonbLioe
Konm4ecTBo (rpsidHoe) BbibpacbiBaeTcs). OnacHble 0TXOAbl MPOU3BOAATCS BO BPEMS MiaHO-
BOr0 TEXHUYECKOTO OBCNYXMBaHUSA (T. €. paCTBOPUTENU, UCMONb3yeMble ANA OUNCTKA peak-
TOopa nepepa 3anyckom nocne AnuTenbHOro nNpocTost). Takke B npouecce npouseogcTea 06-
pasyloTCs Takme 0TX0Abl, kak CMOrbl 000pyA0BaHUs leMUHEpanM3aLmm Boabl.

YnakoBOYHblE MaTepuarnbl UCTIONb3YIOTCS B HEBOMbLUMX KONMYECTBAaX, TakK Kak OCHOB-
HOe cbipbe (kanponakrtam) u 6onbliasi YacTb MONMUMEPHOW CTPYXKM TPaHCMNOPTUPYHOTCH
C NOMOLLbIO aBTOLMCTEPH.

284



UTC 32—2017

Lym

OCHOBHBIMW NCTOYHMKaMK LLyMa B NpoLiecce NonMmMepusaumn asnsaiTea peska nonu-
aMUIHOWN CTPYKKM, BEHTUINSATOPLI U MHEBMAaTMYECKas TPAHCMOPTUPOBKA MONIMMEPHON CTPYX-
KM, @ Takke rpaauvpHu U anekTpocTaHumu. B npoueccax npsaeHus BO3AylUHbIE CUCTEMbI
OXNaXAEHUS ABMNATCA OCHOBHOW MPWYMHOM BHELLUHErO LUyMa, TaK Kak APYrMe WCTOYHWKK
(MawwwmHbBl ANS HAMOTKM 1 3KCTPY3KM) OObIMHO YCTAHABNMBAIOTCA B 3AKPbITBIX 30aHWAX.

10.3 MonuypeTtaHsb!

MonvypeTaHbl — 3TO CMHTETUYECKNE reTepOoLIenHbIE NONMMEPDI, MakpoOMOoneKkyna Ko-
TOPbIX COAEPXKUT HEe3aMELLEHHYI0 W/Unn 3ameLleHHyto ypeTtaHosyto rpynny -N(R)-C(0)O-,
raoe R — ankunbl, apyn vnv aumn. B makpomonekynax nonvypetaHoB Takke MOryT copep-
XKaTbCsl MPOCTblIE N CMOXHO3IPUPHbIE YHKUMOHAMNbHBIE TPYMMbl, MOYEBMHHAS, amuaHas
rpynnbl U HEKOTOpbIe Apyrve yHKLUMOHAMNBHbIE rPyMnbl, ONPEeaensioLmne KOMMNIEKC CBOUCTB
3TUX NONMUMEPOB.

MonvypeTaHel NONy4aroT peakuusMn NOnMNPUCOeANHEHUS N NonukoHaeHcauun. Ha
rpakTvke Hambornee pacnpocTpaHeHa peakums NONMNPUCOSAVHEHUS — B3auMOAENCTBME
AN- N TpUM3oLMaHaToB C rMKoNaMmn nnu nonnadpupamm (pucyHok 10.3.1). MNMonuonel U 13o-
LpMoHaTkl BCTYNatoT B peakLmio B MPUCYTCTBUM KaTanuaaTopos 1 Ao6aBokK, B pesynbTare Yero
06pasyroTesa pasnnyHbIe MonMypeTaHsbl.

Peakumsa npoxoauT B HECKOMbKO aTanos. BHavane n3 guona v gumsoumaHata opmMu-
pytoTcst BudyHKLMOHaNbHbIE MOMEKynbl usoumaHata, umetowme rpynny -N=C-O- u rugpok-
cvnbHble rpynnbl (-OH).

B pesynbTaTte uenHom peakumm Ha 06omx KOHLax MOMeKynspHbIX rpynn obpasytorcs
KOPOTKME LIEMOYKN CTPYKTYPHO UAEHTUYHBIX U OAHOPOAHBIX MOSIMMEPOB, KOTOPbIE MOTyT
ObITb NONMMEPU30BaHbI C APYTMMY MOHOMEPaMMU.

n O=C=N—{CHo)e-N=0=0 + n HO—(CH,)—OH

'

0] a 9]
0=C=N—(CH2)5—H —(CH3z)y—C ﬁ—(CHz)S—H O—(CH;z),—~OH
n-—1

B 3aBmcrmocTv OT TpebyemMoro KOHEYHOro MpoAykTa B peakLUMOHHY0 cMecb Aobas-
NATCA APYrve HrPeAnEeHTbI, TaKNe Kak KaTanva3aTophbl, BCNeHMBaKoLLMe BELLECTBA, a TakkKe
aHTUNMpeHbl. PasnuyHble kKOMBUHaLMM 3TUX BELLECTB MO3BONAT MPOU3BOAMTL LenbIi paa
NPOAYKTOB: >KECTKNE U MSArKME MONMUYPETaHbI; XECTKME U MSATKMe MHTerparnbHble nonmypeTa-
Hbl, 3M1aCTOMepbI; Kneu, NOKPbITUA U repmeTuku. MNNnoTHOCTL NpoAyKTa onpenenaeTcs Konu-
YeCTBOM BCMEHMBAIOLLETO BELLECTBA, a CTeNeHb MArKOCTU UMW XKECTKOCTU — TUMOM MCMOMb-
3yembIX MOSMONOB M AuM3oLpaHaToB. PasnnuHele BUAbI NOnMypeTaHa 4acto KOMBUHMPYHOT
C APYrMU BELLECTBaMMN 4S9 U3rOTOBMEHNSA TAKNX KOHEYHbIX MPOAYKTOB, KaK TEMNoM3onsaum-
OHHble CTEeHOBble MaHenwu, maTtpaubl U Markas mebenb, cuaeHba aBToMobunen, JomallHue
XONOANIMBbHUKA 1 MOPO3UITbHBIE KaMepbl, NaHeN 13 LpeBecHO-MONIMMEPHBIX KOMMO3MLIMOH-
HbIX MaTepunarnos, Ky30Ba rpy3oBbix aBToMobunew, o6yeb 1 CriopTMBHAas oAexaa.
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MonuypeTaHbl MOXHO NonyyaTs B cpeae pasbaButenen (anokcaH, xnopGeHson v ap.)
n 6e3 HWX, NPV HarpeBaHUN PeakUMOHHOM CMECU 10 ONpefEeNneHHON TeMnepaTypbl, 3aBUCS-
LEeN OT PeakuMOHHOW CrMOCOBHOCTM MCXOAHBIX KOMMOHEHTOB. Katanusatopamu npouecca
CRyXaT LWEeNoYum, TPETUYHBIE aMWHbI U OKUCTIbI METanNOoB.

M3 nonuypeTaHoB NMHENHOro CTPoeHUs Hambonbluee pacrnpocTpaHeHne Nony4un rno-
nnypeTaH Ha OCHOBE rekcameTunengumnsoumnadara-1,6 n 6yrananona-1,4. Npu cuHTe3e Apy-
MX NONMMYPETaHOB MPUMEHSAIOT TONYMUNEHANM3OLMaHaThI, 8 B Ka4ecTBe rMapoKcuncoaepxa-
LLMX COEAMHEHUI — MPOCTbIe U CNOXHbIE NONNadUPLI ¢ MonekynsapHbIM Becom 400—10 000.

Mpy nonMkoHAEHCaUMN MN30LMaHaToOB C COeUHEHAMM, coaepxalmmmn 6onee AByx
MMAPOKCUNbHBIX rpynn, obpasyroTca nonuypeTaHbl ceTyatoro crpoenus. lNpu HarpesaHwuu
MMAPOKCUNCOAEPKALLIMX COEAMHEHUA U AnM3oUMaHaTa ¢ BoAOK Takke 00pasyroTcs Hennas-
KVe 1 HepacTBOPUMbIE MPOAYKTHI.

MonnypeTaHbl 06nagatoT CTOMKOCTBLIO K AEWACTBUIO PasnnyHbIX pacTBOpUTENEN, B TOM
ymcne pasbaBneHHbIX KUCMOT W wwenodel. OHW pacTBOPSAIOTCA TOMBKO B TaKMX CUSIbHOMO-
NAPHBIX PACTBOPUTENSAX, KaK (PeHOr, Kpeson, KOHLEHTPUPOBAHHbIE MUHEPanbHbIE N OpraHu-
Yeckme KUcnoThbl. [onnypeTaHsl UMEIOT BbICOKYH CTOMKOCTb K aTMOCHEPHBIM BO3AENCTBUAM,
CTOVKOCTb K J8ACTBMIO KNCMOpOoaa 1 030Ha.

C yBennyeHnem pAnuHbl METUIIEHOBOW LEMOYKM B MOMWYPETaHax M MNOBbILLEHWEM
HEepPEerynsipHOCTM CTPOSHNSA LIENN MOHWKAETCA X TemnepaTypa NnaeneHns, yny4ylaeTcs Bo-
LOCTONKOCTb M pacTBOPUMOCTbL, YBENMYMBAETCH 3MACTUYHOCTb, HO CHWKAETCA XUMUYecKas
CTOWKOCTb.

LLinpokoe npvMeHeHWe NonuypeTaHoB B pasnnyHbIX OTPachsaX HapOAHOro Xo3sCTBa
06yCrnoBneHO KOMMMEKCOM LiEHHbIX CBOMCTB, KOTOPbIMK OHK oBnagatoT. MonnypeTaHsbl B Oc-
HOBHOM MPUMEHSIKOTCS AN MOonyyYeHUs neHonnactos. M3 nonvypertaHoB nory4yaloT Takke
3MacTUYHble, YCTOMYMBLIE K CTAPEHMIO BOMOKHA WU nneHku. MonvypeTtaHoBble Krey u nakw,
obnagarolme BbICOKOW afaresmen K pasnvyHbIM MaTtepuanam, XOpOLen TEMNNOCTOMKOCTLIO,
BOZO- N aTMOC(EPOCTONKOCTLI0, MPUMEHSIKOTCS AN MOSyYEHUs 3aLLUTHBIX MOKPbITUA U 3Ma-
TIMPOBKW NMPOBOL,0B.

Bcnencreve BbICOKMX MacroCTOMKOCTW, GEH30CTOMKOCTW, M3HOCOCTOMKOCTU U yaap-
HOW BSI3KOCTW MONUypeTaHbl MPUMEHSIIOTCH B KA4YeCTBE KOHCTPYKLMOHHOrO Matepuana B ma-
LUMHOCTPOEHWU, CTPOUTENBLCTBE, KABEIbHOW NMPOMBILLIIEHHOCTU U T. 4.

KpynHenwmmMmn notpebutensamm nonmypeTaHoB SIBMSOTCA aBTomobunecTpoeHne (Ao
25 % Bcero obbema npowv3BoacTBaBa), uarotoBrneHne mebenu (o 20 %), CTPOMTENLCTBO
(16 %), npom3BOACTBO XONOAUNBHUKOB (9 %), SnekTpoHuka, oByBHAsi MPOMBILLNEHHOCTD,
NPOU3BOACTBO TOBAPOB KyNbTYPHO-ObITOBOrO Ha3HauYeHusl.

10.3.1 OnucaHue TeXHONMOrMYECKUX NPOLIECCOB, UCTONb3YyEMbIX B HacTosILLee
BpeMmsi

MeHononuypeTaHbl NOMy4aTCH NpU B3aMMOAEWCTBUM nonnadupa, aumsoumadHara v
BOAbl B MPUCYTCTBUM KaTanusatopoB. [Mpu obpa3oBaHWM NEHOMONMYPETaHOB MPOUCXOAUT
BbieNeHne [IByOKMCH Yrnepoaa, KOTopas Bbi3blBAeT BCMEHWBAHWE U CUMbHOE YBENYeHue
obbema peakumMoHHOM Macchl. B otnmMuve ot gpyrmx neHonnacToB B Criyyae nonuypeTaHoB
neHoobpasoBaHne npoucxoaut 6e3 BBeAeHVUs cneuuranbHbiX rasoobpasyrowmnx BeLLECTB.
B npouecce BcneHvBaHWS NPOTEKaoT pasnuyHbIe peakuyu, KOTopble NPUBOAAT K obpasosa-
HUIO MakpOMOIMeKyr, COoAepKalMX MOYEBUHHbIE, YPETaHOBbIe, aMUiHbIe U Apyrue rpynnbl
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C noaBWkHbIM aTOMOM BoAopoa. B pesynbTare peakuui 3TMX rpynn ¢ AvusoumaHaTom o6-
pasyloTCa NEHONONNYPETaHbl CEeTYaTOro CTPOSHMS.

Mony4aloT XecTkue n anacTuyHbie neHononuypeTaHsbl. XKectkme neHonnacTel obpa-
3YIOTCHA HA OCHOBE CUINbHOPAa3BETBNEHHbIX MONM3MPOB, COAEPXKALLMX U3BLITOK FMAPOKCUITL-
HbIX TPynn (CUHTE3NPYIOTCA MOMMKOHAEHCAUMEN TMULEPVHA WM APYrMX MHOTOaTOMHBIX
cnupToB ¢ aukapboHoBbIMK kucrioTamu). MNpy oTHoCUTENBHO HEGOMbLLLIOM coAepXaHUU rva-
POKCUIbHBLIX rPynn B nonunadupe (HebonbLLoe KONMMYECTBO MMULEPUHA) MOMy4aroTcs ana-
CTUYHbIE NEHOMMAaCTbI.

MeHononunypeTaHbl MOryT MONy4YaTbCsl OAHOCTaAUMHLIMA U ABYXCTaAUNHLIMU METO-
famu. Mo ogHoCTaauAHOMY METOly BCE UCXOAHbIE KOMMOHEHTLI CMELLMBAIOTCS B peaKLMOH-
HOM annapare OAHOBPEMEHHO. Bbigensiowasca AByOKUCh yrnepoga paBHOMEPHO pacnpe-
LEnseTca B KOMMO3uLmm, crnocobeTeys 06pasoBaHnio OfHOPOAHOW CTPYKTYPhI NeHonnacra.

Mo AByxcTaguHOMy MeToAy cHadana B OTCYTCTBME BOAbI M3 nonvadupa 1 aumsouu-
aHaTa, B3AToro B M3bbITKe, nony4aeTcs nonvacdupusoumaHar, KoTopbIi Ha BTOPOWN cTagum
B NPUCYTCTBMUN KaTannu3aTopoB pearvpyeT C BOAOW.

OnactnyHblie NeHononuypeTaHbl Ha3biBAKOTCA NoponoHaMu. ChipbeM ANS Npounssoa-
CTBa MOpPOSIOHA CnyXar nonuadup Ha OCHOBE aAWMUHOBOW KUCIOTLI, AUSTUIEHTNINKONA W
HebonbLIMX KOMMYECTB TPUMETUoNMNponaHa (cnabopasBeTBneHHbI C MONEKyNsiPHbIM Be-
com okoro 2000); TonynneHguusoumaHart (CcMechb 2,4- n 2,6-tonyuneHammsonmnaHaTos), BO-
[a, katanuaaTopbl (AUMETUNBEH3UNaMUH, AUMETUNAHUNH), 3MyIbraTopbl (HATpPUEBbLIE CONU
Cynb@OKMCIOT), KOTOpbIE YMy4LlakoT COBMECTMMOCTb OCHOBHbIX KOMMOHEHTOB, 3aMeansiioT
CKOPOCTb OTBEPXAEHWUSI MOBEPXHOCTU BCMEHEHHOro rneHonnacra Ansi Bbixofa usbbiTouHom
LBYOKMCU yrnepoga, a Takke MoBbILLalT YCTOMUMBOCTL NeHbI; NnapaguHoBoe Macno — Ans
perynMpoBaHns pasmepa nop.

TexHonorm4ecknii npouecc npomssoacTea noponoHa (pucyHok 10.3.1) coctouT u3
Ccrnefyrowmx CTagui: NoAroTosKa Chbipbsl, MOMyYEHWE N BCNEHMBAHWE NONNYpPEeTaHa, N3roTos-
neHve, BbidpeBaHne n nepepadoTka 6rokoB NOPoOnoHa.
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1 — eMKOCTVM KOMNOHEHTOB aKTMBATOPHOIM CMecu; 2 — MEePHUK; 3 — CMecuTenu akTuBaTOpPHON cMecw;
4 — mawunHa YBT-65; 5 — ponbraHroBblii TpaHcnopTep; 6 — cywnabHasa kamepa; 7 — MalunHa 415 Hapesku 6/10KO0B;
8 — wrabenep; 9 — ataxepkn; 10 — Kkamepa BbI3peBaHus; 11 — pesaTesibHblli CTABOK

PucyHok 10.3.1 — Cxema npotecca npou3BoAcTBa noposioHa
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MoaroTtoBKka Cbipbs 3aKNOYAETCA B MPUrOTOBIEHNM aKTUBATOPHOW cmecn. Cmechb ro-
TOBUTCH B CMecUTensix 3, B KOTOPbIE N3 MPOMEXYTOYHBIX EMKOCTEN 1 Yepes MepHUK 2 03n-
pYyIOTCS KaTanusaTop, aMynbratop, napadgpmHoBoOe Macro 1 Boaa.

Monuacvp, TOnMyuneHaumsouuaHat W aktmBaTtopHas cmeck npyu 20 °C — 25°C
HeMnpepbIBHO MOAAITCA B CMECUTESNBbHYIO FONOBKY MawwHbl 4 (MawuHa YBT-65), B koTopon
BCE KOMMOHEHTbLI CMELLMBAIOTCS, W NOMyYEeHHAA CMECb Yepe3 CNNBHOW NaTpybok HenpepbIB-
HOM TOHKOW CTPYEWN MOCTYMNaeT B ABWXKYLLYICS GeCKOHeYHyo BymadkHyto dopMy. Cmecu-
TenbHasi ronoBka, NpeAcTaBnsalLWas cooon LMMMHAP C KOHUYECKMM AHOM, CHaABXEeHHbIA Me-
LLIASIKOW, HAaXOAUTCS Ha KapeTke, KoTopasi CoBepLUaeT BO3BPaTHO-NOCTyNaTeNbHoe ABWKEHNE
nonepek apvxyLlencsa hopMbl. Takum 06pasoMm CMeCb paBHOMEPHO pasnunesaeTes B oopmy.

MonuypeTaHbl 06pasyoTca 1 BCNEHUBAKOTCA B TedeHne 1-2 MuH (6e3 noasoda Ten-
na). ®opma ¢ NeHoln NPOXoaMT Ha TpaHCNopTepe Yepe3 TOHHEMb C CUMbHOW BEHTUNSILMEN,
rae npovcxoaut Hambornee MHTEHCMBHOE rasoBbigenenue. Mpu Boixoae 3 ToHHens dopma
nonagaeT Ha ponbraHr 5, C KOTOPOro NOCTynaeT B CYLUMIBHYIO KaMepy 6 u aanee B MalUMHy
7 ans Hape3sku 6riokoB. brioku noctynatoT Ha wrabenep 8, yknaabiBaloTCA Ha aTaXepku 9 1
nepeBo3ATCH B Kamepy BbidpeBaHus 10, rae npoucxoauT oTeBepxaeHwe neHonnacra. Bbl-
JlepXKa B KaMepe BbI3peBaHUsl NPOU3BOAWTCS B TeueHue 3 CyT npu HenpepbiBHOM obaysa-
HUM 6nOKOB BO3YXOM KOMHaTHOW TeMMepaTypbl.

[oToBbIe GNOKM NepeaaroTcs Ha pe3aTterbHble CTaHku 11, Ha KOTOPbIX OHW PEXYTCS Ha
JINCTbI pa3HOM TOMNWMHbI N YTNaKOBLIBAIOTCS.

10.3.2 Tekywue ypoBHM 3IMUCCUU B OKpYXalollylo cpeay

OCHOBHBIMW  3KOMOrMYECKUMM  ACNeKTamn MNpPOM3BOACTBA MNONMYPETAHOB HABMSAKOTCA
wyMm, obpasosaHme TBEPAbIX 0TX0A0B M 0bpasoBaHMe cTouHbIX Bog. B Tabnuue 10.3.1 noka-
3aHbl 3KOMOrMYeckne BO3AENCTBUS CTaau NPOU3BOACTBA NONNypeTaHa.

Tabnwnya 10.3.1 — BosgencTensa NponsBogCTBa NONMYpPETaHOB

MICTOMHMK BO3AEeNCTBUSA AcnekTbl Bosgencreua

XpaHeHue pearerToB |Bbibpockl NIOC. Beibpockl B atmocdepy.
HapyweHne TexHonorMn xpa-|3anax.
HeHWs BeLLecTB PaanuBbl peareHToB

OcHoBHOe npoussoa-| Ikcnnyartauus obopygosarHus. |Lym.

CTBO ObpasoBaHne OTXO40B M CTOY-|3arpaA3HeHMe noYBbl U BOAHbIX
HbIX BOJA, 0OBLEeKTOoB.

3anax

Mpy Npon3BoACTBE BCMEHEHHOTO MOSIMypeTaHa B KayeCTBE BCMEHMBAIOLLMX areHToB
B OCHOBHOM MCMoSb3ytoTes xnopdtopyrnepodbl (XPY) (911, $12, $©22). XY asnstorca
030HOpaspyLlarLWmMmn BelecTBamn. Bpems xusHn aByx cambix onacHbix dppeoHoB — d-11
n ®-12 — o1 70 go 100 ner.

Takke ByTaH 1 NeHTaH UCMONb3YHTCA B KAYECTBE BCMEHMBAKOLLMX areHToB. BeneHu-
BakoLLME areHTbl ABMSHOTCH MCTOYHUKaMM AONOMHUTENBHBIX BIBPOCOB npu obpasoBaHum ne-
Hbl MM BO BPEMS NMOCMEAYHOLLETO BbILENEHUS B TEYEHMNE HECKOBKMX NET.

Mpy Npon3BOACTBE TBEPAbIX BCMEHEHHbLIX MONMUYPETAHOB OpraHNYeckmne XngKkocTu uc-
Monb3ylTCsl B Ka4ecTBe BCTIEHMBAOLLMX BELLECTB, KOTOPbIE UCMapsoTCs Mo LeUCTBUEM
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Tennosoro adydpekta peakuun. [perMyLecTBO TBEPAbIX MEH 3ak/ilyaeTcd B XOPOLUMX
YNAOTHUTE/IbHBIX U N30IALMOHHbLIX CBOMCTBaX. [pyroii CTOPOHOI YNAOTHAOLWMUX CBOINCTB AB-
nseTcsa TO, UYTO BCMEHVBalLlee BeLecTBO BXOAUT B CTPYKTYpHble SYelikM U BblaenseTcs
TONbKO co BpemeHeM. Okosno 15 % — 25 % Mcno/sib30BaHHbIX BCMEHWBAKLWMX BELLECTB Bbl-
JensTca B npouecce Npou3BOACTBA, OCTABLUAACHA YAaCTb HAXOAWUTCH B A4elikax MeHbl W Bbl-
[enseTcs ¢ TeYeHMeM BPEMEHMW.

B 3aBUCMMOCTM OT BCMEHMBAKLWEro BellecTBa BbiGpocbl cogepxaT F11, F12, F22,
OyTaH 1 NeHTaH.

Mpon3BOACTBEHHbIE OTXOAbl, Kak NpaBWIo, COCTOAT W3 0Opes3KoB nonvypeTaHa.
OnacHble 0TX0Abl MNPOU3BOAATCA BO BPEMS [MJIaHOBOIO TEXHUYECKOro OO6C/yXMBaHWUS
(T. e. pacTBOpUTENN, UCMNOMb3yEMblE AN OUYUCTKM peakTopa nepef 3anyckoMm nocne Anuv-
TENbLHOro NPocTos).

10.4 dTOponsacTbl

dToponnactbl — CUHTETUMYECKME TEepMOMNAacTUYHbIE MOUMEPLI, NpPUHAaAAexallme
K knaccy ToponeguHoB. O6wasa xummdeckas dopmyna Anasa  3TUX  NOAUMepoB —
(-CF2CF2)n.

AccopTUMEHT ()TOPONNACTOB, BbiMyCKAEMbIX MPOMbILLIEHHOCTbIO, 4Ype3BblyaliHO LK-
pok. Paspa6oTaHbl hTOponnacTbl C pa3HOO6pasHbIM codeTaHnem (OU3NKO-MeXaHUYeCKuX,
3MIEKTPUYECKUX, TEPMUYECKUX, XUMUYECKMX, PEOSIOTMUYECKNX CBOWCTB (prcyHok 10.4.1).

PucyHok 10.4.1 — lNonvMepHble MaTepuaibl

Mpon3BOACTBO MOMUTETPATOPITUIEHA BK/KOYaeT B cebsi TpU CTagun: Ha Nepeoit
CTafN NPOUCXOAUT CUHTE3 XNopAndTOpMETAHA 3aMeHOli aTOMOB X/lopa B TpUX/IopMeTaHe
Ha (PTOp B NPUCYTCTBUM COEAMHEHWI cypbMbl (peakuus CBapTca), Ha BTOpPOW cTaguu mony-
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YaloT TeTpatTopaTuaeH NUPoOM3oM XNopanutTopMeTaHa, Ha TpeTbein cTagum NpoxXoauT no-
nMMepusauma TeTpaTopaTUIeHa.

N3genua w3 dpToponnacta npon3BoAATCA CNOCOBOM XOJI04HOr0 MpPeccoBaHus C Mo-
crnefywowmm 3anekaHveMm npu Temnepatype (365 =5) °C. lNpouecc npeccoBaHus naet u3
BOAHOW amynbcumn MTSI B npucytcTBum MAB.

dTOpPKAYUYKN 1 /
naTekchbl M3rotoBneHne repMeTMKOB, PE3NHOTEXHNYECKUX,
BuHUAMAEHBTOpUS CK®-26, 32, KabesbHbIX U APYrUX U3genui
Onadrop
ekcadpTopnponuneH
TpudoTopxopatueH
TeTpadTopatuneH
3TuneH [MnaBkne M3roToBneHue nakos, amaneit, nonsuuun kadenei,
dhTOpononMMepbI /nony4eHne NNeHoK, MMTLEBbIX W NPECCOBAHHBIX U3AENUN,'

0/10KOH, MOKPbITUIA, NPECCOBaHHbIX U3AENNiA, XMMCTONKN
dToponnact-2 M, o o M
1 TEPMOCTONKNX TKaHE, KOMNo3nuuii, Ans nonyyeHus
4MB, 321, 42, 40, _ BOJIOKOH, TPYGOK U NNEHKN B U3JeNUAX MeANLUHCKOMN
50 TEXHWKU, TPYyBOK, CTEPXHEN, Npoknajgok, MembpaH

PucyHok 10.4.2 — Briok-cxema pacrnpefenieHus Cbipbs Ha BbINyCK
hToponaacToB

MonutetpadTopatuneH (NTHI)

Camyto 60nbLUyt0 TPynny peasiu3yeMblX Ha pblHKe (PTOPONIACTOB COCTaBMAKT MNpo-
AykTbl 13 MTHI, KoTOpble cocTaBnsAlT 6onee 60 % oOT obuiero o6bema npogax roponna-
CTOB. 3TV Monumepbl 061a4alT UCKIHYUTENIbHON YCTOMUMBOCTBLIO K BO3AENCTBUIO XMMUYe-
CKMX BELLeCTB, HU3KAM KO3(D(PULMEHTOM TPEHUS, HWU3KOM AU3INEKTPUYECKON MOCTOSIHHOW 1
LUMPOKMM AMana3oHoM pabounx Temneparyp. MNOMMMO CBOEro O6bI4HOTO NPUMEHEHUSA NpU
NpOU3BOACTBE aHTUNPUrapHbIX NOKPbITUIA AN KyXOHHOro o6opyaoBaHus, MT®3 Takke npu-
MEHSETCS NPV W3rOTOB/IEHUN TFEPMETUINPYIOLUX MaTepuanoB, CasbHUKOB, 06pabaTbiBae-
MbIX feTasieil, a Takke KOMMOHEHTOB Tpyb, apmaTtypbl 1 HacocoB. bnarogaps 6uonornye-
CKOli COBMECTMMOCTU C OpraHnM3MOM 4esioBeka NoNnTeTpadTopaTUEH C YCNEXOM MpUMeEHSs-
eTCs A4/19 U3rOTOBMEHUS MMMNIAHTaTOB A7 CepAeYHOCOCYANCTOW 1 obLLein xupyprum, cToma-
TOMIOMNN, OPTaNLMOOTN.

HanonHutenu, ynydwatwumne cBolicTBa pTOPONIAcToB, BBOAATCA KaxAbli B OTAENb-
HOCTU WM B Pas/IM4HbIX CoYeTaHuAaX (KOMOUHMPOBAaHHbIE HAaMOMHWTENN) B 3aBMCMMOCTU OT
HasHa4YeHMs KOMMO3NLNIA.

BBegeHve BO (hToponaacTbl TakMx HamosHuTenel, Kkak CTeK/I0BOMIOKHO, rpadmr,
6poH3a, kokcoBas Myka, Aucynbdug MonubaeHa, cunvuuabl MeTannos, no3sonser B 200-
1000 pa3 yMeHbLUUTb M3HOC YMJIOTHUTENLHOrO 3/IEMEHTa, B HECKO/IbKO pas yBe/iMyuTb Ten-
IONPOBOAHOCTb, B 5-10 pa3 yBe/iMunTb NPOYHOCTb MNPU CXatuu U TBEPAOCTb, YMEHbLUUTb
TpeHue. FpauT NCNonb3ylT Kak HANOMHUTENb A1 MOBbILEHUS MeXaHW4ecKo NpoYyHOCTM
N CTOWKOCTMW; BBeAEeHMEe OPOH3bl MOBbIWAET TEMN/I0ONPOBOAHOCTb, TBEPAOCTb, CTAbUILHOCTbL
pa3mepoB, B 450 pa3 yBenmuynBaeT W3HOCOCTOMKOCTb KOMMO3WLUW; BBeAeHue aucynbguia
MonnbaeHa yBennumBaeT TBEPAOCTb UM MPOYHOCTb, CHWXKAET KO3(ULNEHT TpeHus; BBeae-
HVe CTEeK/T0BOJIOKHA MOBbILAET W3HOCOCTOMKOCTb, CTabWNbLHOCTL pa3mMepoB Npy BOAOMNOr0-
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LLEHNM N ycagKe, TEMNOCTONKOCTb, YMEHbLLAET KOIPPULIMEHT NMHENHOIO pacLUMPEHNA KOM-
no3vLun CO CTEKIOBOMOKHOM; 5 % pucynbduga monubaeHa UCNomnb3yloT ANS NonyyYeHus
AeTanel, paboTaromx B yCnosusx rryboKkoro Bakyyma, Cyxoro u BfakHoro Bosgyxa u rasos;
BHEAPEHWE YrTNepOAHOro BOMOKHA MOBLILLAET M3HOCOCTOMKOCTb, TBEPAOCTb M YAEMbHYIO
TEennonpoBOAHOCTb, COMPOTUBMEHNE MON3Y4ECTH, CHKaET aedopmaumio Npyu Harpyske, no-
BbILLAET MOAYIb YNPYrocTy NPy CKatum U MOAYSb NNAacTUYHOCTY, BBEAEHWE KONJIONLHOIO
rpacduta NOBLILLAET XKECTKOCTb U YMEHbLUAET XNagoTekyyecTb marepuana. Mpu ncnonsso-
BaHUWN B Ka4yeCTBE HarMoONHUTENEWN CTEKMNOBONOKHA, KpeMHe3ema, acbecToBoW TkaHW, MeTan-
JIMYECKOWN BaTbl YBENUYMBAETCA XECTKOCTb KOMMO3WUTA, YMEHbLLIAeTCs OTHOCUTENbHas Ae-
hopMaums Npu HEBLICOKUX KO3PDULIMEHTaX TPEHMS.

dToponnacTt-4, mapok ®-4[], ®-4A, ©-4TI, ®-4TM u Ap. HaA ero ocHoBe OTNUYaloTCA
WCKITHOUYNTENBHON XMMUYECKON MHEPTHOCTLIO 3TOMO MONMUMEpPa NO OTHOLUEHWIO K NPaKTUYECKn
BCEeM arpeccuBHbiM cpefam. B Poccum dTponnact-4 npou3sBogutcs B COOTBETCTBUM
¢ FOCT 10007—80.

B cBs3n c Tem YTO pTOpONnacT-4 He MOKET NEPEXOAUTL B BbICOKO3MACTUYECKOE Y
BA3KOTEKyYee COCTOsIHME, ero nepepaboTka B U3fenus NpoBOAMTCH METOAOM MnpenBapw-
TenbHOro (POPMOBaHWUSI 3arOTOBKM Ha XOSIoAy C MOCNeAylowmM cnekaHnem. PaspaboTaHbl
nnaekve TOpONnacTbl, KOTOPbIE MOrYT NOABEPraTbCA MHOrOKPaTHOMY BbICOKOTEMMNEPaTyp-
HOMy (POPMOBaHMIO, HE NMpeTeprneBas TEPMOAECTPYKLMN U HE NBMEHSAA OCHOBHbLIX CBOWCTB.
910 hroponnact-4MBb, -40,42, -3,4H, -3M, -30, -32]1, -2, -2M, -3 u ap. MNnaekne dToponna-
CTbl yCTYnalT hToponnacty-4 no TENMOCTONKOCTH, AN3NEKTPUYECKUM, aHTUMDPUKLUNOHHBIM U
aHTNaAreaoHHbIM CBOWCTBaM, OfHaKO OHW HaAexHbl B paboTe npu BbICOKUX MEXaHUYECKMNX
Harpyskax, MOBbILLIEHHON paguaumun, KOTopbix dToponnact-4 He BbigepxusaeT. lMnaekune
¢pToponnactsl MoryT ObiTb MOMy4YeHbl B BULE KOHLEHTPUPOBAHHBIX CycneHavn. Mokpbitusa ns
TaKUX CyCreH3UA OTNIMYaOTCA MOBLILLEHHOM agresven k metannam. MNMokpbIrua MoXHO nory-
YaTb METOAOM MOPOLLKOBOrO HarbIIEHMS.

HekoTopekle dToponnactel (P-26, -32/1, -42, -4H, -2, -2M) obnapatot nsbmnparensHom
pacTBOPUMOCTLIO B OpraHM4ecknx pacteopuTtensix. X NpUMeHSoT ANs NONyYeHUs MIeHoK,
MOKPbITUIA, NaKOTKaHeN, BONTOKOH.

Fomonormndecknii psig PTOPUPOBAHHLIX NONMUMEPOB BKIOYaeT droponnact-1 (nonu-
BUHUNGTOPKUL), droponnact-2 (nonuesuHUnuaeHdTopua), dToponnact-3 (nonUTpudTop-
XrnopaTuneH) n gptoponnact-4 (nonutetpadTopatuneH). C ymeHbLLeHneM KonuyecTea ¢oTo-
pa B MOSIMMEpPE CHWKAETCS MNOTHOCTb NOSMMeEpa, YTO NO3BOMSET CHWXKaTb Maccy M3genus,
€ro CTOUMOCTb.

PaspaboTaHbl pasnnyHble pasHOBMAHOCTM (PTOPOMNNACTOB, NO3BONSAOWME PacLNpATL
obnacTy npakTU4eckoro UCNonbL3oBaHUS U co3paeaTe MaTtepuarbl U U3LENUA C KOMMNIIEKCOM
HE0BX0AMMBIX SKCMNYaTaALMOHHBIX XapaKTEPUCTUK.

Hanpumep, dToponnact-2M otnmuyaetcs oT -2 6onbluert snacTudYHOCTBIO U Gonee
HU3KOW TemnepaTypoi nnaeneHus. dtoponnactel-2b n -2MBb o6nagator Gonee BbICOKUMUN
anekTpuyeckmmn ceoricteamu. dtoponnact-2bA npeBocxoanT Bce Mapkm hToponnacToB Ha
ocHoBe MNBAOP no agresun n obnagaeT NoBbILLEHHbIMA LIBETO- U CBETOCTAOUNBHOCTLI. PTO-
ponnacT-2M3 npuroaeH Ansi U3roToBNEHNST MUKPOMOPUCTLIX (DUIBTPOB C BLICOKOW NpoHULA-
€MOCTbH0, MPUMEHSIEMbIX ANS yNbTpadunbTpaLmm arpecCMBHbIX Cpea.

Moaundukaupen dpToponnacra-3 nonyyeH gproponnact-3M, oTnMYaAOLLMIACA MEHBLUEN
CKOPOCTBHO  KPUCTaNNM3auvu, MeHbLUMM pasMepoM OOpasyoWmxCcs Npu Kpuctannmsaumm
ccheponutoB 1 6onee BLICOKOM MonekynspHon maccon. Usgenus us dproponnacra-3M 6o-
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nee npo3padHbl, YeM uagenus ns gropornnacra-3. 1o PrUsnkKo-MexaHUIECKUM CBONCTBaM OH
maro oTnmdaeTcs oT dpToponnacTa-3, Ho 6onee anacTuyeH.

dToponnact-4Mb obnagaeT noytn Bcemu ceoncTBaMm hroponnacra-4, Ho cnocobeH
nepepabarbiBaTbC B M34eNMs 00bIYHBIMM ANA TEPMONIACTOB METOAAMU — 3KCTPY3WEWN, Nn-
TbEM Moj AaBleHVEM, NpeccoBaHMeM. 3Ta cnocobHocTb dToponnacta-4 Mb obycnosneHa
NMOHWKEHHOWN BA3KOCTLIO ero pacnnaea (103—105 MNa-c npm 300 °C) no cpaBHEHWIO C BA3KO-
cTbio pacnnaea dpToponnacrta-4 (1016 Ma-¢c npun 370 °C).

dToponnacT-4MB-2 — pasHoBuMaHoOCTb dToponnacta-4 Mb. OH oTnuyaeTcsa nydwen
TepMocTabunbHOCTLIO, Bonee BLICOKMMU JU3NEKTPUYECKMMU MokasaTensmn. drtoponnact-4
M[ BbinyckaeTcs B BUAE KOHLEHTPUPOBAHHOW BOLHOW CyCMEH3MN 1 NPUMEHSETCS AN nosy-
YEHWS aHTUKOPPO3MOHHBIX, aHTUAArE3NOHHBIX, 3MEKTPOUIONSALUMOHHBIX, AHTUMPUKLNOHHBIX
MOKPLITUI, NakoTKaHe 1 cBOBOAHbBIX NNEHOK.

dToponnacT-40 no cpaBHeHWUo co dToponnacTtoM-4 nmeeT Gonee BLICOKYHO MPOY-
HOCTb, TBEPAOCTb, M3HOCOCTOMKOCTL W cnocobeH nepepabaTtbiBaTbCs B U3genus obbl4HbIMU
LS TepMonnactoB MeTogamn. MIameHsis ycnosus nonumepusauumn, MOXKHO NOAyYnTb Monm-
Mep C pasnn4HO MONEKYNISPHOM Maccon U BA3KOCTLIO pacnnasa 103-108 Ma-c.

dToponnacT-400 MMEeT BLICOKME OMTUYECKME XxapakTepucTukn. OnTudeckas npo-
3pa4HOCTb: CBETOMPOMyCKaHe B BUANMMON Yactu cnekrtpa coctasnset 90 % — 95 %, ceeto-
paccesHne — 5 % — 8 % un He 3aBucuT OT TonwwmHel obpasua (Ao 10 mm). Bbicokokave-
CTBEHHbIE OMTUYECKME U3AENMSA MOXHO MOny4YaTs METO4aMU NMPECcCOBaHUA U 3KCTPy3un 6e3
3akanku. Mapgenns coxpaHsaoT cBoto npo3spadHocTb 40 150 °C npu Bbiaepxke B Te4eHme 3 u.
Mpn 100 °C — 120 °C droponnact-400 coxpaHAeT BbICOKYIO MPOYHOCTb NPU PacCTSHKEHWN
(24,5 MNa) n He yTpaumBaeT 3nacTUYHOCTb MPU HU3KMX TeMnepaTypax.

10.4.1 OnnucaHue TEXHONOrMYECKMUX NPOLIECCOB, UCTIONb3YEMbIX B HacTosilWee
Bpemsi

NonuteTtpadTopatunen (MTPI, dToponnact-4, pTopnoH-4), nonyyaemein nonume-
pv3aLvel TETpaTopITUNEHA, ABNSIETCS MOMHOCTHIO (PTOPMPOBAHHBIM NOMU3TUNEHOM.

B npoMbIWneHHbIX YCMOBMSX MPOU3BOACTBO BblcokomonekynspHoro [MT®I  ocy-
LiecTBnAOT nonumepusaumen TO B BOAHOM CycneH3um nnu B amyrnbcun. lNpn nposeaeHnn
peakummn B pacteope OObIMHO MOMy4YaroT TENIOMEPbl C HU3KOW MOMEKYNSAPHON Maccon, Wc-
nonb3yemMble B Ka4ecTBe Macen M CMasoK, WM HU3KOMONEKYNSPHbIE XUAKWE BELIeCTBa,
Hanpumep dTopupoBaHHble cnupTel H{CF2CF2)nCH20H, rae n = 1-6, npuroaHbie ansa nony-
YeHus rngponepPTopkapboHOBLIX KUCMOT — 3MYNbraTtopoB SMYNbCUOHHON NONMMEPU3aLMn.

MNpouecc npouseoactea MTOI nonumepusaumern TOD B BOAE NOA AABMEHVEM A0
10 MMa B npucyTCTBUM UHULUMATOPa, HO ©e3 MPUMEHEHUS 3Mynbratopa HOCUT HassaHue
CyCreH3noHHoro. OH COCTOUT M3 Cneaylowmx CTaaun: 3arpyska KOMMOHEHTOB B aBTOKNaB,
nonumepusauuns TSI, BeigeneHre, NPOMbIBKa U CyLuKa nonumepa (CM. pucyHok 10.4.3).
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Asor

1— aBTOKnaB; 2,5 — ueHTpudyrn; 3 — BGyHKEp MOPOLLKA,;
4 — npobunka; 6 — cywmnka

PucyHok 10.4.3 — Cxema npov3BoACcTBa NovteTpadTopaTuieHa B CycneH3mm

B aBTOKNaB 1, npeaBapuTenbHO NPOAYThIA a30TOM, KOTOPbLIA He COAEPXMUT KUCI0pO-
Ja, 3arpyxatwT AeNOHU3NPOBaHHY BoAy, MHUUMaTop (nepcynbdaT kanus) u perynsatop pH
cpeabl (bypy). 3aTeM nocne oxnaxAeHns v BakyymMUpOBaHMS B aBTOKIaB BBOAAT T3 u npu
nepemMeLuvBaHum nogHumarot Temnepartypy go 70 °C — 80 °C. Peakuuio npoBOAAT nof Aas-
neHvem 4-10 MMa. O6bI4HO 3a 14 npu 80 °C obpasyetca 85 % — 90% MTP3. lNocne
OKOHYaHVA npoLecca aBTOKIaB OXNaXJalT, He BCTYNUBLUMI B peakuutio TPD BbITECHAT
a30ToOM, CyCMeH3uo nonvMepa B BOAE NOAAOT Ha LeHTpUdYry 2 v oTAEeNAT XUAKYo dasy.
MT®3 cobupatoT B byHkepe 3, namesnibyalT B Apobunke 4, MHOrOKpaTHO NPOMbIBAOT rops-
Yyeil BOLOWN W nocne UeHTpMdyrnpoBaHust B LUeHTpudpyre 5 cywat B cywunke 6 npu 150 °C.
MNT®3 npeacTaBnsieT coboi 6enblil, HENPO3PAYHbINA, PbIX/bIA, BOSIOKHUCTbIA MOPOLLOK.

BBefneHne B BOAHYI0 cycneHsuio MNT®D noBepXHOCTHO-aKTMBHbIX BELLECTB B Ko/MYe-
ctBe 9 % — 12 % npuBOAMT K NOJly4YeHUo 6osiee KOHLEHTPMPOBAHHbLIX CyCneH3uid, copep-
»awumx 50 % — 65 % nonvmepa.

Mpy amynbcnMoHHOM cnoco6e nonyyeHus MTOI nonumepusaymto TOS npoBoaAaT
B BOAE B MPUCYTCTBUWN 3MyJibraTtopa (aMMOHMEBOW WX KanneBoW conu nepctopkapboHOBOWA
1M MoHornaponepTopkapboHOBOI KMCNOTLI) U nHMumaTopa npu 55 °C — 70 °C v gasne-
HUM go 7 MMNa B TeuyeHne 25 4. B pesynbTaTe peakumm obpasyeTcs naTtekc nonvmepa B BO-
Je, cofepxawuii yactuubl avameTpom 0,1-1,0MkM. KOHUEHTpMpoOBaHWe naTekca W Bblae-
NleHne nosvMepa nocne paspylieHns 3MynbCuM NO3BOSAKT MOJYUYNTb TOHKOAMCNEPCHbIN
MOPOLLIOK.

Cononumepsl TO3 ¢ BAP, Tdr, TOXD 1 aTWIEHOM MOMyYaloT MO aHa/IOTMYHbIM CXe-
Mam.

MonutpudpTopxnopatuneH (MTOX3I, droponnact-3, TOpaOH-3) NonayyalnT nonume-
pusauvein TpudptopxnopatuneHa (T®X3) (CF2 = CFCl). lazoobpasHblii 1 xugknii TOX3I
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B3aMMOAENCTBYET C KMCNOPOAOM BO3Jyxa Npy KOMHaTHOW TemnepaTtype n obbiMHOM aaene-
HWMM B OTCyTCTBME CBeTa, 06pasys coefMHEHNA, KOTOPbIE MOCNE rMapornaa AakoT Lasene-
BYIO KMUCMOTY, (OTOPUCTBIA MU XJITOPUCTBIN BOAOPOL 1 HeBombLLOoe Konm4yecTBo nepekncn. Co-
npukocHoBeHne TOXD ¢ BOAOW NPUBOAUT k 0Bpas3oBaHMIO MPOSYKTOB rMaponMaa, coaepxa-
LLIMX MOHBI doTOpa M Xnopa.

TOXI nonumepnsyeTcs B Macce, B OPraHNYeckoM pPacTBOpUTENE U B BOAHOW Cpeae.
Bo Bcex cnyyasx obpasyroLmecs BbICOKOMONEKYNAPHbIE MPOAYKTEI BbINagakT U3 pacTeopa
B OCafOK, Tak Kak OHW He pacTBOPSAIOTCH HW B XWAKOM MOHOMEpPE, HU B APYriX pacTBopuTe-
nax. Monnuvepusaumen B pacTBoputene obbIMHO MOMYyYaroT HU3KOMOMEKYNSAPHLIE MPOAYKThI
(Macna), a BbICOKOMOMEKYNAPHBIA MONMMEP CUHTE3VPYIOT nonumepuaauven TOXO B BOgHOM
cpene (CycneHsnoHHbIn Mmetoa). Ha ckopocTe npouecca 6onblioe BnnsHne okassisaet pH
cpegbl, KOTOPbIA AOImKeH BbITh B MHTepBane 2,5-4,0.

Mocne yaaneHna HenpopearnposasLwero TOXI peaktop pasrpyxaroT, NMTPXI, npea-
CTaBnsAoLWmn cobor Genbii NOPOLLOK, OTAENSAOT OT BOAHOW CPEAbl, MPOMbIBAKOT HECKOSBKO
pa3 rops4en Bogon 1 cyliat. Pasmonom nopoLUka B OPraHN4eCcKmnx XXUAKOCTAX NOMyYaloT Kak
HecTabunmampoBaHHele (HanpuMep, B CIMPTE, B CMECU CUPTa W Keurona), Tak 1 ctabunm-
3MpOBaHHbIE (Hanpumep, B CMECK CnvpTa 1 BOAbI) CyCrneH3uu ¢ Ao6GaBkon NOBEPXHOCTHO-
aKTUBHbIX BELLECTB.

Cononumepel TOXD ¢ BAD, Pl 1 sTMNeHOM nonyyaroT aHanormyHeiM obpasom.

HuakomonekynsipHein MTOXI cuHTesnpytoT nonuMepusaumen TOX3 B xnopodopme
npu 100 °C — 150 °C B NpuCyTCTBUM NEPOKCUAOB. XNOPOodopM ABNAETCA He TONbKO pac-
TBOP