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BBepeHue

HacToswmn MHDOPMALMOHHO-TEXHNYECKMI CNPABOYHWUK MO HaUMyyLlMM AOCTYNHbIM
TexHonornam «ybneHuve, kpaweHne, BblAENKa LWKYP U KOXWU» (aanee — cnpasoyHuk HAT)
ABNAETCA AOKYMEHTOM MO CTaHAapTusauun, paspaboTaHHbIM B pe3ynbTate aHanmMsa TexHu-
YECKMX, TEXHONOMMYECKMX U YMpaBlieHYeCKUX PeLIeHUA, NPUMEHSIEMbIX NPU NMPOU3BOACTBE
HaTypanbHbIX KOX.

CTpykTypa Hactosiwero cnpasovHuka HAT cooteetcreyer FOCT P 56828.14-2016
«Haumnyuwwe poctynHble TexHonornn. CTpykTypa UHGOPMAaLMOHHO-TEXHUYECKOrO CrpaBoY-
Huka» [3], dpopmat onncanma TexHonormn — FOCT P 56828.13-2016 «Hauny4wme pgoctyn-
Hble TexHonorMn. PopmaT ONUCaHNs TEXHOMOMMNY [4], TEPMUHbI NPMBEAEHBI B COOTBETCTBUN
c FTOCT P 56828.15-2016 «Hauny4wwe faocTynHble TEXHONOTMU. TEPMUHBI U OnpeaeneHns »
[5].

KpaTtkoe cogepxaHue cnpaBoOYHUKA

BeeneHue. lNpeacrasneHo kpaTkoe cogepkaHne Hactosawero cnpasodHnka HAT.

MNpepucnosue. YkasaHa uenb paspaboTkm HacTosiwero cnpaeovHuka HAT, ero cra-
TYC, 3aKOHOAaTESbHbIN KOHTEKCT, KpaTkoe onncaHue npoueaypbl CoO34aHns B COOTBETCTBUN C
YCTaAHOBMEHHBLIM NMOPSAKOM, @ TakKe B3aUMOCBA3b C aHaANOMMYHBIMU MEXAYHaAPOAHBLIMU A0-
KyMEHTamu.

O6nactb npumeHeHna. OnucaHbl OCHOBHLIE BUAbI AEATENBHOCTU, Ha KOTOpblE pac-
NpoCTpaHseTca 4encTBME HacTosALero cnpasoyHmka HAT.

B pa3spene 1 npepcrasneHa nHbopmaLms 0 COCTOAHUN U YPOBHE Pa3BUTUS KOXEBEH-
HOW MPOMBILLNEHHOCTM B Poccuiickon degepaunmn, a Takke npuseaeHbl OCHOBHbIE hakTopbl
N acneKTbl 9KONOrM4Yeckmx NpobnemM KOXXEBEHHOW MPOMBILLIIEHHOCTW.

B pa3pene 2 npefcraBneHbl CBEAEHMA O TEXHOMOMMYECKUX nMpoLeccax u onepaumax
KOXXEBEHHOrO NPOU3BOACTBA:

- 06LMe cBefleHMS O TEXHOIOMUM MPOU3BOACTBA KOXU;

- o6Lme cBefeHnsA O MPUEMKE, COPTUPOBKE W XPaHEHUN KOXKEBEHHOIO CbIpbSi;

- o6Lwme ceefeHMA 06 OTMOYHO-301bHBIX NMPOLECcax W onepaumsx;

- obLme ceepeHns 0 npeasyobnnbHO-4yOunbHbIX NPoLEeccax 1 onepaumsx;

- 00LMe cBELIEHMS O KPACUTbHO-KMPOBabHbLIX MPOLECcax 1 onepaumsix;

- 06LMe cBefeHMs O CYLUMIBHO-YBNaXHUTENbHbLIX NPoLeccax;

- o6LWme ceefeHns 06 OTAENOYHbIX onepaumsx.

Taioke B pasgene 2 npuBeieHsl U ONcaHbl OCHOBHbIE BbIOPOCHI B OKPYXXAOLLYHO cpe-
ay.

B paspgene 3 paHa oueHka noTpebrneHWs 3HEepropecypcoB M YPOBHEN SMUCCUA B
OKpY>KatoLLyLo cpelly, XapaKkTepHbIX 48 Npon3BoacTBa koxmn B Poceuiickon degepaumn.

Paspen nogrotoBneH Ha OCHOBE AaHHbIX, MPeACTaBneHHbIX NpegnpuaTusmm Poccunn-
ckon depepauum B pamkax paspaboTkm cnpasoyHvka HAT, a Take pasnuyHbIX nuteparyp-
HbIX MCTOYHMKOB.

B paspene 4 onucaHbl 0CO6eHHOCTM MOAXOAOB, WCMONb3OBaHHBLIX NPU paspadoTke
HacTosiwero cnpasoyHuka HAT v B LenomM cooTeeTcTBYOWMX [paBunam onpefeneHus Tex-
HOMOrM B KAYECTBE HaWusydllein LOCTYMHOW TEXHOMOMMKM, a Takke pa3paboTky, akTyanuaa-
UM 1 onybnvkoBaHus MHAOPMAaLMOHHO-TEXHUYECKUX CMPaBOYHMKOB MO Hawumydwum fo-
CTYMHbIM TeXHonornsm (yTeepaeHbl nocraHoerneHvwem [Mpasutenscrtea Poccuickon depe-

VI
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pauyum ot 23 nekabps 2014 r. Ne 1458) n Metoanyecknm pekomeHgaumsam no onpeaeneHmto
TEXHONOMMM B KAYeCTBE Hauny4llen AOCTYMNHOM TeXHONorM1 (YTBepXaeHb! NpukasoM MuHuW-
cTepcTBa NPOMbIWNEHHOCTU M ToproBnn Poccuiickon depepaummn ot 31 mapta 2015T.
Ne 665).

B paspene 5 npuBeneHo kpatkoe onucanve HAT Ans npov3BoacTBa KOXW, BKIOYA-
IOLLEE CUCTEMbI 3KONOMMYECKOro 1 SHEPTrETUHECKOrO MEHEAXKMEHTA, KOHTPONS U MOHUTOPUH-
ra TEXHONMOrMYECKNX MPOLIECCOB, @ TakKe TEXHWYECKME M TEXHOJIOMUYECKME PELUEHUA Ans
NOBLILLEHNS SHEPro3pPEKTUBHOCTM, pecypcocOepekeHmsl, CHUXKEHUS SMUCCUA 3arpsasHaAo-
LMX BELLEeCTB, MeTOAbI obpalleHns ¢ oTXofamn U No6OYHBIMK NPOAYKTaMK NMPOU3BOACTEA.

B pasnene 6 npuBeaeHbl AOCTYMNHbIE CBeAEHMA 06 SKOHOMMYECKMX acrnekTax peanwu-
3aummn HOT Ha npeanpusitusix Poccurickon depepaumn.

B paspene 7 npviBeeHbl CBEAEHUS O HOBbIX TEXHOMOMMYECKUX M TEXHUYECKUX peLue-
HUAX (HE NPpUMEHsieMbIX B PoccuM Ha MOMEHT MOArOTOBKW CMPaBOYHMKA), HanpaeBneHHbIX Ha
NOBbIWEHNE 3HEProathPEKTUBHOCTU, pecypcochepelkeHne, CHMKEHE SMUCCUIN 3arpsasHsito-
wnx sewlects, adpdekTmBHOEe obpalleHMe C OTXO4aMu, NMPOMEXYTOYHbIMW M NOBGOYHLIMU
npoayKkramu.

3akniountenbHbie NOMoXKeHUs U pekomeHaauun. [NpuBeeHbl CBEAEHUS O YneHax
TEXHUYECKOW paboyuen rpynnbi, MPUMHUMABLUNX yyacTie B pa3paboTke HACTOALLEro cnpaBoY-
Huka HOT, n pekoMeHgaumm NpeanpuUsTUSM OTpacnu MNo JarnbHEeNMM UCCrea0oBaHUSM 3KO-
TIOTMYECKMX acreKTOB MPOU3BOACTBEHHON AEATENbHOCTM U YMNYULLEHUIO TEXHOMOMMHECKMX
nokasarenewn.

Bubnuorpadus. lNprveeaeH nepeveHb MCTOYHUKOB WMHEOPMaLMN N HOPMATUBHBLIX
MPaBOBLIX aKTOB, MCMOMNb30BaHHbIX NpW paspaboTke HacToswero cnpaesoyHuka HAT.

Vil
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MpeaucnoBue

Lienn, ocHOBHbIE MPUHLMMBLI M MOPSAOK paspaboTky cnpasoyHvka HOT ycTaHoBneHs!
nocraHoeneHvem lNpasutenscrea Poccunckon Pepepaumm ot 23 gekabps 2014 r. Ne 1458
[1]. NMepeyeHs obnactei NPYMEHEHUA HauNy4LLUX AOCTYMHbIX TEXHOMOTMA OnpeaeneH pac-
nopsbkeHvem lMpasutensctea Poccuinckon ®epepaumm ot 24 gekabpsa 2014 r. Ne 2674-p [2].

1 Ctatyc AOKyMeHTa

Hactoswmin cnpasoqHmk HOT sBnaeTcs AOKyMEHTOM NoO CTaHAapTU3auum n paspato-
TaH B COOTBETCTBUM C MOMNOXEHWAMY, TPeOOBaHNAMU N TEPMUHOMNOTMEN, U3NOXEHHLIMU B
HaLmoHanbHbIX CTaHgapTax B 06nacTy HamnyyLwmnx AOCTYNHbIX TexHonorun [3-5).

2 UHdpopmanmna o paspaboTumkax

Hacroswmin cnpasouHnk HOT paspabotaH TexHuyeckon paboyen rpynnon «[dyGne-
HVe, KpalleHue, Bbigenka LWkyp v koxuny (TPl 40), cocTaB KoTOpoW yTBEPXKAEH NPOTOKOMOM
COBELLaHNS NOA PYKOBOACTBOM 3amectutens MyHucTpa npombiwneHHocTn 1 Toproenn Poc-
curickon Pegepaumm B.C.Ocbmakosa oT 22 mapta 2017 r. Ne 15-0B/12.

MepeyeHe opraHM3aumin 1 Nx NpeacTaBuTenen, NPUHUMAaBLLNX yvacTie B paspaboTtke
HacToswero cnpaesoyHuka HOT, npuBeaeH B pasaene «3akniouYnTENbHLIE NOMNOXEHWS N pe-
KOMeHaaLunmn».

Hacroswmi cnpasoyHnk HOT npeacraeneH Ha yTeepxgeHvne bropo Havnyuwmx po-
CTYMHbIX TexHonoru (aanee — Bropo HAT) (www.burondt.ru).

3 Kpatkasa xapakrepucTuka

Hacrosawmi cnpasouHnk HOT copepxut onucaHvwe nNpuMeHseMbIxX Npy Npons3BoaCcTBe
KOXW TEXHOMOMMYECKUX NPOLECCOB M onepaumin, o6opynoBaHWs, TEXHUYECKUX CnocoGoB, Me-
TOAOB, B TOM YUCIE NMO3BOJAIOLLMX CHU3WUTL HEraTMBHOE BO3EUCTBUE Ha OKPYXaloLLyto cpe-
Ly, COKpaTuTe BoAonoTpebneHne, NoBbICUTL 3HEProadhdEKTMBHOCTL U pecypcocbepexxeHne.
M3 onncaHHbIX TeXHONOrMYeCKnx NPOLECCOB U onepaumi, 060pyaoBaHUs, TEXHUYECKUX Cro-
coboB, METOL0B ONpeAEneHbl pelleHns, ABNAILLMEC HaUMYULLMMK AOCTYMNHbIMU TEXHOMO-
rmamu (HOT).

B HacTosiwem cnpasoyHnke HOT yctaHoBneHbl COOTBETCTBYIOLME TEXHOMOMMYECKME
nokasarenu HAT.

4 B3aMMocBA3b ¢ MeXAyHapOaHbIMU, perMoHarlbHLIMWU aHarorammu

Hactoswmin cnpasodHnk HOT paspaboraH Ha ocHoee crnpaeodHuka EC no Hauvnyu-
UMM AOCTYMNHBIM TexHornormsiM «EBponelickas komuceunsi. KomnnekcHoe npefoTepalleHre v
KOHTPOmNb 3arpsisHeHWs oKpyxarollen cpefbl. Haunyuwmne pgoctynHblie TexHororvu (HAOT).
CnpaBoyHbIi JOKYMEHT Ans AyoneHus wkyp n koxu. 2013 r.» (European Commission. Inte-
grated Pollution and Control. Best Available Techniques (BAT) Reference Document for the
Tanning of Hides and Skins. 2013) [6].

5 C60p paHHbIX

NHdopmaumsa o TEXHOMOrMYEcKMX npoueccax, 06opyaoBaHUM, TEXHUYECKUX CrMOCo-
Bax, MeToaax, NPMMEHSEMbIX NMPW NPOM3BOACTBE KOXU B Poccuiickon deaepauun, Obina co-
BpaHa B npoLecce paspaboTkn HacTosLwero cnpasoYHuka HOT B cootBeTcTBUM C [Nopsigkom
cbopa paHHbIX, HEOBXOAUMBIX AN PaspaboTki MHPOPMALIMOHHO-TEXHNUHYECKOTO CrpaBOYHU-
Ka Mo HaunyywmMM AOCTYMHbIM TEXHOMOMMAM M aHanu3a NpUopUTETHLIX Npobnem otpacnw,

VIl
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YTBEPXAEHHBIM MpuKkazoM PepepanbHOro areHTCTBa MO TEXHUUECKOMY PErynMpoBaHuio U
meTtponorim ot 23 noHsa 2015 r. Ne 863 [7].

6 BaaumocBsAsb ¢ gpyrumu cnpaBoyHukamu HOT

Baaumocessb HacToswero cnpasodHuka HAT ¢ apyrumu cnpasoynvkamm HOT, pas-
paboTaHHbIMK unn paspadaTbiBaeMbIMY B COOTBETCTBUM C pacriopsbkeHnem lMpaButenscrea
Poccuiickori ®epepaummn ot 31 oktabps 2014 r. Ne 2178-p [8], npuseaeHa B pasgene «06-
NacTb NPUMEHEHUS».

7 Undpopmauuma o6 yTBepxaeHuH, onybnmkoBaHMm u BBeeHUU B eNCTBUE

Hactoswun cnpaeouHnk HOT yTeepxaeH npuka3om PocctaHgapTa oT 13 aekabps
2017 r. Ne 2818.

Hacroswmn cnpasounuk HAT BeeaeH B pevictene ¢ 1 uonsa 2018 r., oduumansHo
onybnukoBaH B MHpOPMaUMOHHON cucteme obLero nNonb3oBaHMa Ha ouumansHOM canTe
PefepanbHOro areHTCTBa Mo TEXHWUYECKOMY PEerynupoBaHuio U meTtponorum B cetn UHTep-
HeT (www.gost.ru).
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MH®POPMALUMUOHHO-TEXHUYECKUN CNPABOYHMUK
NO HAUMAYYWMUM AOCTYNHBIM TEXHOJNNIOITrMAM

AYBINEHUE, KPALLEHUE, BbIOEJKA LLKYP U KOXHU

Tanning, dyeing, dressing skins and leather

Dara BBeaeHusa — 2018-07-01

O6nacTb NpUMeHeHus

Hacroawwmin cnpaesouHnk HAT pacnpocTpaHseTca Ha crnegylolme OCHOBHbIE BUAbI
3KOHOMUYECKOWN AeATENbHOCTU 6e3 orpaHuYeHn no NPOM3BOACTBEHHOM MOLLIHOCTH:

- MPOU3BOACTBO KOXMW U3 LLKYP KPYMHOrO poraTtoro ckoTa v foLLagew;

- MPOM3BOACTBO KOX U3 LWKYP OBEL, KO3 U CBUHEW;

- MPOU3BOACTBO KOX U3 LLKYP NPOYMNX KMBOTHBIX, @ Takke NPOU3BOACTBO KOMMO3ULU-
OHHOW KOXW.

Mpon3BOACTBO KOXWM OTHOCUTCA B COOTBETCTBUU C OBLLEPOCCUNCKNM KnaccuukaTo-
POM BUA,0B 3KOHOMUYECKOW AEATENBHOCTM K MPOU3BOACTBY KOXWN 1 U3AENNIA N3 KOXW.

Koabl no obuwepoccnickomy KnaccudpukaTopy BUAOB 3KOHOMUYECKOW AEATENbHOCTU
(OKB3/) n obLepoccuinckomy knaccudmkaTopy NpoaykumMm no BuaamM 3KOHOMUYECKOW Aes-
TensHocTn (OKT1M), cooTBeTcTBylOLME OBORMACTM MPUMEHEHUS] HACTOSILLErO CrpaBOYHUKA
HAT, npueepeHb! B Tabnuuax 1 n 2.

Tabnuua 1 — Koasl no OKB3[

Koa no OKB3[ 2 HanmeHoBaHue geatenbHocT no OKB3[ 2

15 MpounsBoACTBO KOXM U U3AENUIN N3 KOXMN

151 Hy6neHune n otTaenka KOXu, NPOU3BOACTBO YEMOAAHOB, CYMOK, LLOPHO-
ceaenbHbIX U3AENUA U3 KOXU; BbiENKa U KpalleHne Mexa

15.11 Hy6neHne v BblAenKa KOXM, BblAENKa U KpalleHue mexa

15.11.3 Hy6neHwue, Bblgenka 1 kKpaLLEHUE KOXK U3 LLKYP KPYMHOro poraToro ckoTa
UNN XXMBOTHbIX CEMENCTBA MNOLUAANHBIX

15.11.4 HybneHune, Bbiaenka n KpalleHne KOXU U3 LLKYP OBEL], KO3 U CBUHEN

15.11.5 AybneHune, Bbigenka n KpaleHue KOXU 13 LLIKYP NMPOYUX XUMBOTHbIX, NPOU3-
BOACTBO KOMMO3ULMOHHOWN KOXW

15.11.51 JybneHue, Bbiaenka u KpaweHNe KOXU U3 LLKYP NPOYMX XUBOTHbLIX

Tabnuya 2 — Koabl OKMNA

Koa no OKIA 2 HaumeHoBaHue npoaykuumn no OKMNA 2
15 Koxa u usgenua ns koxu
15.1 Koxa pybneHas v BbigenaHHasi; YeMOAaHbl, CYMKU AaMCK1e, U3Lenus
LLIOpHO-CefernbHbIe U YNPSKb, MeXa BblAeNaHHbIe U OKpaLUEHHbIe
15.11 Koxa pybneHas v BbiaenaHHas, Mexa BblgenaHHble 1 OKpalleHHble
15.11.2 3amwa; koxa NnakoBas M Koxa Nakosas NamuHUpOBaHHas; KoXa MeTannu-
31pOBaHHas

15.11.21 Samwa
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OxonvaHue mabnuubi 2

Koa no OKIA 2 HaumeHoBaHue npoaykummn no OKMA 2

15.11.22 Koxa nakosasi n koxa nakoBas NaMMHMPOBaHHas,; KoXa MeTannmanpo-
BaHHas

15.11.22.110 Koxxa nakosas

15.11.22.120 Koxa nakosas naMMHMpoOBaHHas

15.11.22.130 Koxa meTannusuposaHHas

15.11.3 Kozka 13 LLKYp KPYMHOro poraToro CkoTa W XWBOTHbIX CEMECTBA noLua-
AVHbIX 6€3 BONOCAHOro Nokposa

15.11.31 Koxxa us uenbix LWKyp KpynHOro porartoro ckota 6e3 BonocsiHoro nokposa

15.11.32 Koxa ns HeuenbIx LWKYP KPYMHOro poraroro ckota 6e3 BOnocsiHOro nokpo-
Ba

15.11.33 Koxa 13 LWKyp XMBOTHbIX CEMEWCTBA NOLIaAUHbIX 6€3 BONOCAHOro NOKpo-
Ba

15.11.4 Koxa u3 wkyp oBeL, ko3 1 CBUHEN H6e3 BONOCAHOro NoKpoBa

Cnpasoynuk HOT Takke pacnpocTpaHsieTcs Ha NpoLECChl, CBA3aHHbIE C OCHOBHbLIMU
BuaaMm AeATENbHOCTU, KOTOPbIE MOTYT OKasaTb BNUSHUE HA 06bEMbl 3MUCCUIA UMW MacLLITa-
Obl 3arpsA3HEHNA OKPYKaIoOLEN Cpeabl:

- MPOU3BOCTBEHHbBIE MPOLIECCHI BCMOMOraTernbHbIX Npou3BoacTe (MPUroTOBMIEHNE XK-
MUYECKMX MaTtepuanoB ANA OTMOYHO-30MbHbIX, MNPeasybunbHO-AyOMnbHBIX, KpPacUMbHO-
XUPOBAanbHbIX N OTAEMOYHbIX MPOLECCOB, OUMCTKA CTOYHBLIX BOA).

Cnpasoynunk HOT He pacnpocTpaHAaeTcsa Ha 3aroToBKY ChIpbS.

JononHnTensHble BUAbI AESTENBHOCTW, OCYLLECTBIISEMbIE NMPU NPON3BOACTBE KOXU, U
COOTBETCTBYyHOLME UM cripaBoYHmkn HAT, onpepenerHsle pacnopsikeHvem lMNpaeuTtenscrea
Poccuinckon degepaumm ot 31 oktadbpsa 2014 r. Ne 2178-p [8], npuBegeHs! B Tabnuue 3.

Tabnuya 3 — [ononHutenbHble BUAbl AESTENbHOCTU, OCYLLECTBNSEMbIe NPU MPOU3BOACTBE TeK-
CTUNBHOW MPOAYKLMM, N COOTBETCTBYIOLLME UM cnpasoyHukm HAT

Bup pearenbHoOCTU HanmeHoBaHMe COOTBETCTBYIOLEro cnpasoyvHmka HOT

OuncTka BbIGpocoB BpeaHbIX | MHDOPMAaLMOHHO-TEXHUYECKMIA CMPABOYHUK MO HAMMYYLLUUM JOCTYN-
(3arpsasHaowmx) BewecTs B | HbiM TexHonornsam UTC 22—2016 «OuuncTka BbIGpocoB BPEAHbIX (3a-
aTmocepHbI BO3AYX rPSSHSIOLLMX) BELLECTB B aTMOC(epHbIA BO3AYX NPU NPoU3BOACTBE
NpPoAYKUUM (TOBapPOB), a Takke NPy NPoBeLEHNM paboT 1 okasaHum
YCIyr Ha KPYMHbBIX NPEANPUATUAXY

Ouunctka u yTunusayms MNHbOpMaLMOHHO-TEXHUYECKMI CNPaBOYHUK NO HAWMYYLLUM JOCTYM-
CTOYHbIX BOA HbiM TexHonornam UTC 8—2015 «OumncTka CTOMHBIX BOZ NPY Npous-
BOZCTBE NPOAYKUWM (TOBAPOB), BLINOMHEHWUN paboT 1 okasaHum ycnyr
Ha KPYMHbIX NPeAnpPUATUAX»

YTunusauusa n obesspexu- | IHOOpMaLMOHHO-TEXHUYECKMIA CNIPABOYHWUK NO HAaUMy4LIMM AOCTYN-
BaHWe OTXOA0B HbiM TexHonornam UTC 15—2016 «YTunusayus n ob6esspexvsaHue
0TX0A08B (kpome 06€3BpEXMBAHNS TEPMUYECKUM COCOBOM (Cxura-
HUe OTXOA0B)»

PasmeLleHne otxog08 NHdbopMaLWMOHHO-TEXHUYECKUI CMIPABOYHUK NO HAUMYYLUIMM AO0CTYI-
HbiM TexHonoruam UTC 17—2016 «Pa3smelleHne oTxoa0B NpousBos-
cTBa u noTpebneHua»




UTC 40—2017

OkoHYyaHue mabnuusi 3

Bwpa aestenbHocTm HanmeHoBaHMe cooTBeTCTBYIOLWIENO cnpaBo4Huka HOT
CucTEMbI oXnaxaeHus NHbopMaLMOHHO-TEXHUYECKMIA CNPaBOYHUK NO HAUMy4YLLMM JOCTYM-
HbIM TexHonoruam UTC 20—2016 «IpoMbILLNEHHbIE CUCTEMBI OXIa-
KASHUS»

Paspen 1. O6wan uHdopmanms 0 KOXXeBeHHON MPOMbILIEHHOCTU B
Poccuu un EC

1.1 CocTosiHMe KOXeBEHHOro Npou3BoAcTBa B Mupe u Poccuickon
Penepauuun

B 20052012 rr. MnpoBO€E NpOn3BOLCTBO rOTOBBLIX KOX KPYMHOrO poraTtoro ckota poc-
no B cpeaHeM Ha 1,3 % B rog. [lons pasBuBatoLMxcsi CTpaH B Ux obbeme yBenuumnace C
72 % po 75 %, a pa3BuTbix — cHM3unack Ao 25 %. O6bem NPon3BOACTBA KOX KPYMHOIo po-
raroro ckota (KPC) B aTOT nepuog exeronHo cokpauianca Ha 0,5 %.

[dvHamyka nNpon3BoLCTBa FOTOBbIX OBEYbUX U KO3bMX KOX Oblna MOnoXWUTENbHOW CO
cpeaHerofoBbiM NpupocToM B pasmepe 0,6 % B rog. PacnpeaeneHne mexay passysaroLm-
MUCS M PasBUTLIMU CTpaHaMu MPaKTUYECKM He MEHSINOCh W cocTaensaeT 78 % u 22 % coot-
BETCTBEHHO.

KpynHenwmm nMnopTepoM roToBbIX KOX B LEHEXHOM BblpaxeHun B 2011-2012 rr.
asnanca Kutan (17 %), 3a Hum cnegytoT FoHkoHr, Utanus, BeeTHam 1 Mepmanus. Jingepom
Mo 3KCMOPTY roToBbIX KOX B 2011-2012 rr. BbICTYNana Utanna c ponen 25 %.

MpepnpnaTns KOKEBEHHOW NPOMbILNEHHOCTN Poccumn Ha 99 % paboTtaloT Ha oTevye-
CTBEHHOM Cblpbe, 06BbEMbI KOTOPOro B NOCNEAHWE oAbl NMOCTOSAHHO CHWKAIOTCH B CBA3M CO
CHWXEHMEM NOrosioBbsi CKOTa U POCTOM SKCNOPTa KOXEBEHHOIO ChIPbSl.

Mo aaHHbIM Pocctata n PCKO (cM. pycyHoK 1.1), noronosbe KpyrnHOro poraroro ckota
B XO35IMCTBAaX BCEX KaTeropui 3a nocnegHue 5 net cHmamnockb Ha 8,2 % (c 20,7 MrH ronos B
2009 . no 19,0 mnH ronos B 2015 T.).
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PucyHok 1.1 — [yHaMuKa NorosioBbs KPYMHOrO poratoro ckota, MIH rosioB (ModaHHbIM
Poccrara Ha mapT 2017 r.)

O6beM 3aroTOBKM CbipbIX WKyp B 2014 r. coctaBun okono 145 Teic. T (N0 gaHHbIM
HauuoHansbHoW msicHoW accouunaumu). OdmumansHas ctaTucTika no 3arotoske Wwkyp KPC B
Poccwiickoii ®egepaunm oTcyTCTBYeT.

O6beM aKcnopTa CbipbIX LWKYP NOCTOSAHHO pacTeT. B 2013 r. no cpaBHeHuto ¢ 2012 T.
OH BbIpoC Ha 73 %, B 2014 r. — Ha 60,5 % u coctaBun 1,5 TbIC. T.

B HacToswee Bpemsa 6onee 50 % Bbinycka wkyp KPC u okono 40 % OBYMHbI U KO3N-
Hbl MCMONb3YyeTCsA B NPOM3BOACTBE 06YBU, a OCTasIbHOE KOXCbIPbe — B U3rOTOBNEHUN O4EX-
Abl, Me6enn n AOPOXHbIX NPUHAANEXHOCTEN.

Mo gaHHbIM Poccuriickoro coksa KOXEBHUKOB U 06YBLUVMKOB MO pe3ynbTaTaM onpoca
npeanpuaTUlA  KOXXEBEHHOW NpoMmbiweHHocT Poccun, B 2014 1. umum  nepepaboTaHo
115 TbIC. T (Ha 11 % Hwxe ypoBHA 2013 r.). C yyeTom TOro, YTO NpY MakCUManbHOW 3arpyske
MOLLHOCTe rofoBas NOTPeBHOCTb B KOXXEBEHHOM Cbipbe POCCUACKUX KOXEBEHHbIX npeanpu-
aTnii coctaBnsieT 220 Thic. T, 4eULNT CbiPbEBbIX KOXEBEHHbIX PECYPCOB cocTaBnsieT 40 %.

Wcnonb3oBaHWe MMMNOPTHOTO CbipbA MPAaKTUYECKN HEBO3MOXHO, MOCKOJIbKY GOSbLUMH-
CTBO CTpaH akTUBHO 3aliuLiaeT BbIBO3 CbipbeBbIX PECYPCOB 60 3anpeToM, IMH60 BbICOKMMU
nowsmMHamu. 3anpeT Ha BbIBO3 CbIpbA N KOXEBEHHOro nonydabpukarta seegeH B iHaun, Ap-
reHTrHe, HoBoli 3enangun, Erunte, Benopyccun v gp. BbiCOKME 3KCMOPTHbIE MOLIMHBI — B
YkpauHe, Kutae, 3cdmonun, TannaHge.

B Poccun B aBrycte 2014 r. 6b1710 NPUHATO nocTaHoBneHve lMpasBuTensctea Poccwii-
ckoli depepauun ot Ne 826 «O BBeAEHUM BPEMEHHOIO 3anpeTa Ha BblBO3 KOXEBEHHOrO Mo-
nycgabpukara ¢ Tepputopum Poccuiickoli degepaunm».

Mo oueHkaM NpeanpuATUIA KOXEBEHHO-0O6YBHOW nogoTpacnu AeincTeBme nocraHoBe-
HMSA CNOCO6CTBOBASIO YBENMYEHUIO 06 BEMOB CbiPbEBbIX PECYPCOB f/719 BHYTPEHHEro notpeob-
neHus, cbanaHCpPOBaHHOCTY BHYTPEHHErO PbIHKA W YYULLEHWNI0 3KOHOMWUYECKO cuTyaunm B
oTpacnn. O6bem nepepabOTKM KOXEBEHHOro nosydabpukata [0 KOXW KpacT BblpoC B
2,6 pasa (c 11,6 po 30,3 mnH am2). PeweHnem MpaBuTenbCcTBa 3TOT 3anpeT NPoA/IeH Ha ne-
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puog ¢ 25 mas no 25 Hosbpa 2015 r. Mo wHuumatuee PCKO M npu akTMBHOW Noaaepkke
MuHnpomTopra Poccun yaanoce NnpyHATL noctaHoBneHne MNpasutenscrea P® o BpemeHHOM
3anpete BbiBo3a nonydabpukata ot 28.11.2015 Ne 1285. NMpopabatbiBaeTcs BONPOC O BBE-
LEHUN OrpaHUYeHUA Ha CrieayoLme rofbl.

Crpaternyeckoli 3apadven MuHcenbxo3sa Poccumn fomkKHO cTaTb yBenu4YeHUe morosio-
BbA CKOTa, CTPYKTYpHast MOAEPHMU3ALMA OTPacny XUBOTHOBOACTBA U CHUXEHWE NOTEPb Cbl-
pbs Nocne peanusayum ckotTa Ha yoon.

Poccuiickmne KoxeBEHHbIE NPEANPUSTUS NOCTOSHHO OCYLLECTBMSIIOT MOAEPHU3aUUIo U
TEXHUYECKOE NEepeBOOpYKEHUE (ekerofHble o6beMbl MHBECTULMIA, NO AaHHbIM Poccrara,
cocraensaT nopaaka 1,4 mnpa py6.). NHBeCcTUUMOHHBLIE npouecchl B OTpacnn npuBenu K
TOMY, YTO CErofHA roToBbIE KOXU U U3AENMUS N3 KOXM, NPON3BOAUMBbIE B POCCUM, NO KOHKY-
PEHTOCNOCOBHOCTN HE YCTYNaroT aHamnorMyHbiM MMMOPTHLIM, B pe3ynbTaTte Yero pbiHKU MX
peanusauum pacwmpunucb. MHorve Buabl KOXTOBaPOB YCMELLHO NOCTaBMATCA AaXe B Ta-
Kve pasBuTble cTpaHbl, kak Utanus, Fepmanus, Asctpus, Kutam u ap.

MepcnekTnBOM pa3BUTUS [AaHHOTO CEerMeHTa SBNAETCS:

- 3KonorM3aunsi NPoOM3BOACTBA KOX N NPUMEHEHNE BeCXPOMOBBLIX METOAOB AyGneHus;

- Mepexoj Ha HOBYIO TexHonormveckyto 6asy, OCHOBaHHyl0 Ha pas3BUTUM ManooTXOoA-
HbIX 1 6€30TXOAHBIX TEXHOMOMMYECKMX MPOLIECCOB, COBEPLUEHCTBOBAHNN OpraHM3aumm npo-
N3BOACTBA U YNpaBneHus;

- pacwmpeHne accopTUMEHTa KOX M aKkCeccyapoB U3 KOXW AN NPOU3BOACTBA KOXra-
naHTepenHsIxX nsgenun n odyeu;

- yrnybrieHve VHTerpaummM 1 koonepauum ¢ oTpacnamu-noTpedutensmm (npovseoa-
CTBO aBTOMOOUNBHOW, MEBENBHON, AEKOPATUBHON KOXN).

OcHoBHble HanpaBneHWs rocyLapCTBEHHON NOMUTUKA B STOM CErMEHTe:

- CTUMYNMPOBaHNe pasBUTUA OTEYECTBEHHOWN CbipbeBOM 6asbl, B YacTHOCTU cybeuaun-
poBaHWe yBENM4eHNs NoronoBbs CKOTa W NOBbILLEHWS Ka4ecTBa 3aroTOBKU LLKYP;

- CTUMYIMPOBaHne nepepaboTkn OTXOLOB KOXEBEHHOrO MPOU3BOACTBA W BHEAPEHUSN
HOBbIX TEXHOMOTMIA NO MOBbILLEHWIO SKOMOrMYecko 6e30nacHOCTM MPON3BOACTBA.

1.2 PacnpepeneHue KOXXeBeHHOMN MPOMbILSIEHHOCTU Ha TeppPUTOpUM
Poccuitickon ®epepauum

B Tabnvue 1.1 npuBegeHbl faHHble Pocctata no MpPOW3BOACTBY PAa3fvuyHbIX BUAOB
kox no ®efepansHbIM okpyram 3a 2016 1.

Tabnuua 1.1 — MNpon3BoACTBO pa3nuYHbIX BUAOB KOX NO defeparnbHbiM okpyram 3a 2016 r.
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2 o @ ] 8 o
I O ® = o O
> ™ [ > 5 ¥
= == oI
Koxa ans Hu3a 1,86 1,07
obyBu 33,1 117,5 — — — — —
KOdTb 3,3 0,03 17,65 0,28
87,4 79,4 — 67,8 82,9 — —
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Koxa xpomosoro 1651 16,63 3,75 409,3 5,75 1,4 3,65
Aybnenus 107,2 102,7 159,1 113,2 266,9 116 87,1
BopcoBble koxu 3455 7,64 0,57
130,4 117,4 — — 110,9 — —
JNakoBble KOXu 18,56
183 — — — — — —
Koxa un3 wkyp 0,12 0,04
oBey 75,1 — — 120 —_ — —
Koxxa n3 wkyp 1,1
KO3 134,9 — — — — — —
Koxxa uns wkyp 44,16 2,0 0,87
CBUHEN 111 — — 36,2 129,1 — —
Wtoro 2065,6 24,3 3,75 428,99 7,47 1,4 3,65
Mpumeyanne — MNoa nepsBow CTPOKON B Tabnuue nokasaH MpPOLEHT BbiNyCka KOX MO CPABHEHWIO C
npeabiaywmm, 2015 .

Kak BMaHO 13 npefcTaBneHHbIX AaHHbIX OCHOBHOE MPOM3BOACTBO KOX pasMeLlaeTcs B
LlenTpansHom depepansHom okpyre. U3 obuero o6bema Bbinyckaembix Ko okono 80 %

COCTaBNAT KOXN XPOMOBOTO AyGreHus.

B Lenom oTmeyaeTca CHKEHVE NPoM3BOACTBA KOX ANA HM3a obyeu u todTn. Bmecte
C TeM OTMeYaeTCs POCT NPOV3BOACTBA KOX XPOMOBOrO AyBneHns, BOPCOBbLIX M NIAKOBbIX KOX.
Ha gnarpamme (cm. pucyHoK 1.2) u B Tabnuue 1.2 npeacraBneHbl JaHHbIE MO pasme-
LLIEHMIO KOXKEBEHHbIX MPeanpusTuiA no deaeparnbHbIM OKpyram.
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U LleHTpanbHblli

m CeBepo-3anajHblii
m HOXHbIW

m [10BOIKCKNIA

® YpasnbCcKuii

m CeBepo-KaBka3ckuii

PucyHoK 1.2 — KonnyecTBO KOXEBEHHbIX NpeanpusTuii
Ha TeppuTopUM heaeparbHbIX OKPYroB

Tabnmua 1.2 — KoXeBEHHble NPeanpusaTus, pasMeLLeHHbIE Ha TepPUTOPUMN dheliepasibHbIX OKPYroB
PepepasnibHblii OKpYr MNpeanpusitus

AO «Pycckast koxa» (PsisaHckas 0611.)

HAO «Cnacckuii kox3aBoa» (Ps3aHckas 06/.)

00O Mad «Packom» (Tam6oBckas 061.)

TOO «Xpom» (Apocnasckas 061.)

AO «BepxHeBoO/MKCKMiA kox3aBog» (TBepckas 0671.)
LieHTpasibHbIl 00O «lleBpo» (BopoHexckas 061.)

3A0 «PbIGMHCKMIA KoX3aBoA» (HipocnaBckas 0611.)

3A0 «CepnyxoBckuii kox3asog "Tpya"» (MockoBckas 06:.)

OO0 «BKI /T "BazeMckuii kox3asog"» (CmoneHckas o61.)

OO0 «PbIbUHCKMIA KOX3aBOA» (ApocnaBckas 061.)

OO0 «Tangomckuii kox3asofa» (Mockosckas 0611.)

CeBepo-3anagHblii OAO «Koxa» (r. CaHkT-lMeTepbypr)
000 «/laitka» (KpacHogapckuii kpaii)
HOXHbIl OAO «TaraHporckuii kox3asog» (PocTosckas 0671.)

OAO «llleBpeT» (Bonrorpaackas 065.)

OAO «Boropofckuii 3aBof, XxpoOMOBbIX KOX» (Huxeropogckas 06:.)
3A0 «XpomTaH» (Huxeropogckas 06:.)

3A0 «boko3» (Hwxeropogackas 06.)

OO0 «Baxpywu-todTb» (Kuposckas 067.)

00O «llemoppaaHckuii npoMmkombuHaT» (Pecnybnuka TatapcTaH)
OO0 «ApTteke» (Kuposckas 0611.)

AO «CadbsiH» (Pecnybnuka TaTapcTtaH)

00O «KambILWNOBCKMiA koxeBeHHWK» (CBepanosckas 06:.)

00O «KapucTa» (KabapauHo-Bankapckas Pecny6nuka)

000 «MaxaukanuHckuii kox3asoa» (Pecny6nuka [larectaH)

MoBoMKCKMIA

CeBepo-KaBkasckuii
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OkoHuaHue Tabnuubl 1.2

depepanbHblii OKpyr Mpegnpuatuna
Ypanbckuii 000 «KaMmbILLNOBCKMIT KOXKEeBEHHWK» (CBepaioBckast 0671.)
JanbHEBOCTOYHBII 000 «Caxabynt» (Pecnybnuka Caxa (Hkytus))

1.3 3KOHOMMYecKas cuTyauusi U 3aHATOCTb B KOXEBEHHO
NPOMbILLNEHHOCTU cTpaH EBponelickoro coobuiectBa

HecmoTpsa Ha nporpeccuBHoe pacwupeHne EC go 27 uneHoB, obuiee 4nc/io Koxe-
BEHHbIX MPeanpuUATUA Npofo/HKaeT CHMXATbCA. 3a nocnegHee AecATUeTUe KOXEBEHHbIN
CEKTOp noTepsi TpeTb CBOEro MPOMBbILLZIEHHOrO NoTeHuuana u Tpetb paboyein cunbl. Bonb-
Wwas 4acTb NOTEPb MNPOMbILLIEHHOINO MOTEHUMana KOXeEBEHHbIX NPOU3BOACTB OTMevyasnacb B
cTpaHax CeBepHoit EBponbl, FepMaHun 1 B AHrMn. OnpegeneHHble notTepy Habnwgannce B
Takmx cTpaHax, kak Utanusa u WcnaHua. OCHOBY KOXEBEHHbIX npeanpuaTuii B EBpone co-
CTaBNAIOT Masible U cpefHve NpeanpuaTus ¢ AaBHel Tpaguumen.

B kayecTBe KOXEBEHHOrO CbipbA WCMOJb3YHOTCA LUKYPbl MOKPOCOJIEHOTO WU CyXO-
CONIEHOTO0 KOHCEPBMPOBAaHUS, a TakXe XpPOMWPOBaHHbIA nosnydabpukat wet-blue. PocT mm-
nopta XpoMMpoBaHHOro nonydabprkara cBA3aH C NEPeHOCOM Hanbonee TpyJoeMKUX U KO-
Nornyeckn BpeAHbIX 3TanoB MPOM3BOACTBA B pasBMBalOLLMECs CTpaHbl. HeraTuBHOW cTOpo-
HO 3TOro npouecca MOXeT ObiTb MOSB/IEHWE B CTOYHbIX BOAAX W 3MUCCUA B atMmocdepy
TOKCWYHbIX COeAVMHEHWI, NPUMEHEHME KOTOPbLIX B cTpaHax EC orpaHuMyeHo nnv 3anpeLyeHo.

Ha pgnarpamme (cm. pucyHok 1.3) npepgcTtaefneHo pacnpefeneHne o6beMoB Mpous-
BoACTBa KOX B EC no otaenbHbIM BUgaMm.

m KoXu 4nsa Bepxa
06yBu

19 m OfIeXKHble KOXM

NG
41 m MebenbHble KOXU

1 /\ I ® ABTOMOOU/IbHbIE

KOXNn

m ["anaHTepeliHble

KOXN

o 8 m [lpyrve Buapbl

PucyHok 1.3 — PacnpegeneHve 06beMOB NPOM3BOACTBA KOX
o otaesnbHbIM Bgam B EC

B Tabnuue 1.3 npeactaBnieHbl faHHble N0 KOMYECTBY NPeAnpusiTil, UYMcy 3aHsTbIX
Ha NPOM3BOACTBE M 06bEMY BbINyCka KOX B HEKOTOPbIX CTpaHax EC.
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Tabnmya 1.3 — O6bem Npou3BOACTBA U 3aHATOCTb B KOXXEBEHHOM CEKTOPE 3KOHOMMKM cTpaH EC

Yucno 3aHATbIX
KonuuectBO O6bem
Crpana _ Ha NPOU3BOACTBE, 2
npeanpusTun NnpPou3BOACTBA, M
yen.

AHrnus 22 1200 8700
Benbrus 2 129 473
Lseyunsa 4 193 1540
Fepmanusn 14 1950 9110
PpaHuyus 43 1542 4900
WcnaHns 101 2285 22150
MopTyranus 54 1908 6531
Wtanus 1269 17958 129 000
PyMbIHMSA 15 539 1627

OcHoBHoe BHMMaHWe B cTpaHax EC obpallatoT Ha BbICOKYH MPON3BOAUTENBHOCTL
KOXEBEHHOrO MPOM3BOACTBA M COOTBETCTBME FOTOBOW MPOAYKLMM MOAHBLIM TEHAEHUUAM B
OTOEIIKE KOXW.

Kak cnepyet 13 pucyHka 1.3, Hanbonblumin 06beM Npon3BOACTBa 3aHMMAET KoXa Ansi
Bepxa 0bysu. Koxa ana mebenn n asTomobunbHasa koxxa coctaenstot okono 30 % ot obuye-
ro BbiMycka. 3TW OTHOLLEHUS U3MEHSIOTCA B LUMPOKMX Mpefenax B TeX WM UHbIX CTpaHax.
Hanpumep, ctpaHbl CesepHoli Esponbl (Leeuws, Mepmannsa, Asctpus n AHrnus) ocoboe
BH/MaHWE YLEensoT NPOU3BOACTBY OOMBOYHBIX KOX ANS aBTOMOOWNBHOM W aBMaLVOHHON
NPOMBbILLIEHHOCTW.

CebecTomMmocTb roToBoM koxku Ha 50 % — 70 % onpeaensieTcs CTOUMOCTBLIO ChIPbS.
Jdonsa TpynoBbIX pecypcoB coctaBnseT oT 7 % Ao 15 %, xuMnyecknx marepuanos — OKOSO
10 %, aHeprm — 3 %. DKOMOrMYECKNe U3OEPKKN OLUEHMBAKOTCA B npeaenax S % ot cebe-
CTOMMOCTY NPOAYKLMW.

WNHHOBALIMOHHbIE TEXHOMNOMMM B KOXXEBEHHOW NPOMBILLNEHHOCTH, KaK MpaBuIio, cBA3a-
Hbl C 3KOMOrMYeCcKol 3PEKTUBHOCTEIO U HaMPaBNeHbl B OCHOBHOM Ha UCMONbL30BaHUE Me-
Hee TOKCUYHBIX XUMUYECKNX MaTepuarnos.

1.4 Skonornyeckue NpodremMbl KOXKeBEHHON NPOMbILWNEHHOCTH

TexHonornsi NPoM3BoACTBa KOXW NpeAycMaTpuBaeT NPYMEHEHNE PasNMYHbIX XUMUYe-
CKMX MarepuaroB, TakMX Kak CONM TshKeNbIX METannos, eHoncoagepxalime coeauHeHus,
pacTBOPUTENW, KACMOTbI, Kpacutenu u gp. 9T BelecTsa nonagaroT BMECTE CO CTOYHBLIMU
BOoZaMu B rugpocdepy, BbIOpackIBaroTCA B aTMOC(epHbIN BO3AYX U HaKanmBaloTCs B OTXO-
Aax Npon3BoAcTBa. [103TOMy OAHON M3 BEXXHENLLMX NPOBIem COBPEMEHHOro aTara passuTus
KOXEBEHHOW NMPOMbILLIEHHOCTN SBRSETCS pa3paboTka HOBbIX, Bonee TeXHONOTMYHbIX CrOCo-
o 06palboTKN KOXKEBEHHOMO Chbipbs, METOLOB OYMCTKM CTOYHBIX BOA W BbIOGPOCOB, nepepa-
BOTKM U yTUNU3aLMM OTXOLO0B, MO3BOMSIOLMX WCKIOUMTE NONagaHne 3arpAasHSoWmMX Be-
LLIECTB B OKpY)XaoLLyIO Cpeay.

KoxxeBeHHasi NPOMBILLNEHHOCTE OTHOCUTCH K MarepuanoeMKuM OTpacnsaM, B KOTOPbIX
CTOMMOCTb Cblpbsl COCTaBNAET cBbie 70 % ceGecToMMOoCT roTOBOW Npoaykumn. Ha pucyH-
ke 1.4 n306pakeHO COOTHOLLEHWE OTXOAO0B WM FOTOBOW MPOAYKUMM Mpu nepepaboTke LUKyp
KPYMHOro poraToro ckoTa B rOTOBYHO KOXY C €CTECTBEHHOW NULIEBOV MOBEPXHOCTLIO.
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Nl FoToBas Koxa

m Cnunok

m KpaeBble 0TX0gpb!
m Mesgpa

m [onbeBas 06pesb
m CTpyxka

O6pe3sb 0TAEeNouHast, NI0CKYT,
Mblb

PacTBOpUMble OTXOAb!

PucyHok 1.4 — CooTHoLeHre 6enokcogepxatymx NpoayKToB
npu nepepaboTke wkyp KPC

M3 pucyHka 1.4 cnepyeT, u4To nnwb 40 % — 45 % 6eKOBbIX BeLLECTB LUKYypbl nepe-
XO4UT B TOTOBYK KOXY W CNMIoK. Bo3pocwune TpeboBaHMA K OXpaHe OKpyxatwllein cpegabl,
WwTpadHble caHKUUM 3a BbIOPOCHI TOKCMYECKMX BELLECTB, yBEe/IMYeHWe 3aTpaT Ha yTunusa-
LMo OTXOAO0B npeanonaraeT paspaboTky HOBbIX TeXHOMOrWi, obecneymBaloWMX CHUXEHUNE
ob6bema 0TX0A0B U 60n1ee NoMHoe MX UCnonb3oBaHue. Mo NuTepaTypHbIM AaHHbIM, NpU ne-
pepaboTke 1T KOXEBEHHOro cbipb o6pasyetcsa nopsgka 550-600 kr TBepAblX OTXOAOB M
15-50 M3 cTouHbIX BoA ¢ nokasatenamu XIMK 200-260 kr n BMK 75-95 «r [9].

3HauveHua XIMK n BIK, a Takke KOMYECTBO OTXOAO0B B 3HAUYUTENbHOWN CTeneHu onpe-
aensetcsa BUAOM nepepabatbiBaeMOro KOXEBEHHOr0O CbipbsA U TEXHOMOIMER NPON3BOACTBA.

OCHOBHbIe npouecchl NnepepaboTky KOXEBEHHOTO Cbipbsi MPOBOAATCA B BOAHOW cpeje,
4yTO NPUBOAMUT K 06pasoBaHuio 60OMLLIOTO KOJMYEeCTBa CTOYHBLIX BOJ, COAepXalux pacTBo-
pumble 6enkn 1 oTpaboTaHHble XMMMYECKMe MaTepuansl. Pacxofbl, CBA3aHHble C CO34aHMeM
OUYMNCTHbIX COOPYXeHuiA, MoryT gocturatb 40 % — 50 % Bcex KanuTasibHbIX 3aTpaT Ha CTPOu-
TeNbCTBO. B CTPyKType u3fgepxX ek KOXEeBEeHHOro npou3BOACTBA pacxofbl Ha 3KcniayaTauuio
OUMUCTHBIX COOPYXEHUI W pelleHne ApYrnx 3KOMOrMyeckux npobnem uvHorga JocTturarT
10 %, 4yTO conocTaBMMO C onaaToi Bcero nepcoHana (12 % — 14 %) [10].

XpomoBoe aybneHne Ha CerogHsAWHWA AeHb ABNAETCA caMblM pPacnpocTpaHeHHbIM BO
BceM mupe. CoefMHEHUS XpoMa B 3HAUYMTENbHbIX 06beMax nonajatT B NPUPOAHbIE BOJOe-
Mbl. B TOXe Bpems KOXeBeHHble 0Txo4bl, cogepxawume xpom (Ill), He BkNYeHbl B EBpOneii-
CKMIA nMepeyeHb onmacHbIX OTXOAOB, MOCKOSIbKY He o6nafatoT xapakrepucTukamm, Heobxonu-
MbIMU A9 KnaccugmkaLmm Ux B Ka4ecTBe onacHbIX 0Txo40B [11].

CoeanHeHnsa wecTtuBaneHTHoro xpoma (VI) He mcnone3ytotca B aybneHun. OpHako
cyw,ecTByeT OMacHOCTb OKUCeHus coedmHeHuii xpoma (lll), npucyTCcTBYOWNX B KOXe, B
xpom (VI) B TexHonornyeckom npouecce npomssogcTsa [12, 13]. Hanbonee BepoAaTHON npu-
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uMHOI o6pa3oBanusA xpoMma (VI) B Koke MOXET ObITb MPOLECC OKUCNEHWS], BbI3BaHHbIA NpU-
cyTcTBrem ceoboaHbIX pasmkanos, 0bpasyroLmnxca B pesynbTate BO34eNCTBUA HA XXMPbI Bbl-
COKOM TeMnepaTypbl B NPUCYTCTBUM KaTanM3aropoB.

BOoNbLWMHCTBO TEXHOMNOMMYECKMX MPOLECCOB KOXEBEHHOrO MPOU3BOACTBA OCYLLECTB-
nsetcA B BogHbIX pactBopax. OTpaboTaHHble pacTBOPbl KOXEBEHHbIX NpefnpusaTuiA npea-
cTaBnsT coboi CroXHbIE MHOTOKOMMOHEHTHBLIE CUCTEMBI, XapaKTepuayoLLMeca BbICOKUMM
3HaueHuamn XIMK n BINK. CogepxaHue pasnnyHbIX XMMUYECKMX COEANHEHMI B CTOYHbIX BO-
JAax 3aBUCUT OT NPUHSATON Ha NPEANPUATAU TEXHONOTMM 06paboTKM KOXKEBEHHOTO CbIPbS.

Mpu ounCTKe CTOUHBIX BOA KOXKEBEHHOMO NPOU3BOACTBa 0bpa3yeTcs HECKONBKO BUAOB
0CapkoB, KONMMYECTBO KOTOPbIX coctaensieT oT 5% no 9 % ot obuwero obbemMa CTOKOB.
B cocrae 3Tux 0caakoB BXxoasiT 6enkoBble BELLECTBA, COMNU, XUPbl, KpacuTenu u apyrne co-
€AVHeHNs, ucnonbayemele Ans o6paboTku Cbipbs.

O4HUM M3 OCHOBHBIX KOMMOHEHTOB Ocajka SIBNSKOTCA NpoaykTbl pacnaga 6enkos
Wwkypel. O6e3BoXMBaHUE O0C2KOB MPOU3BOAUTCS Ha UMOBbLIX NIoLajKkax, BakyyM-punsTpax,
ueHTpudyrax, punetp-npeccax. BnaxHocte 06e3BokeHHbIX ocaakoB cocraenset 60 % —
75 %. Crnocobbl nepepaboTkn 06e3BOXEHHBIX OCaAKOB BKMIOYAKOT YTUMU3ALMIO, KOMMOCTU-
poBaHue, npomasoAcTBO Guorasa [14]. Ocapku, He coaepalye TOKCUYHBIX COeAVHEHWN,
MOXHO NUCMONb30BaTL B KAYECTBE OPraHNYeCKUX yaobpeHnn.

MockonbKy cyxoe BeLecTBO 06e3BOXEHHbIX 0cafkoB Ha 50 % — 70 % cocTtouT n3s op-
raHWYeCKMX COeQNHEHWI, TO CKUraHne TakuxX OCaLKOB MO3BOMSET HE TONbKO COKpPaTUTb 06b-
€M OTXOAOB, NOANEXKALLMX 3aXOPOHEHMWIO, HO U MOMYyYUTb AOMOMHUTENBHBLIN UCTOYHMK 3HEp-
rmu.

30ona oT CxKMraHna 0CafKkoB OYMCTHBIX COOPYKEHUN, He coaepxallas TOKCUYHBIX Be-
LEeCTB, MOXET ObITb MCMONb30BaHa B ka4ecTBe A006aBOK B CTpOUTENbHbIE MaTepuarnsl, Npu
npoussogcTee acdanbTa, Kak HamonHWTENb B NPOW3BOACTBE PE3VHOTEXHUYECKMX U3aenvn
[14].

3arpsisHeHVe BO3JYLLUHOWN Cpefbl HAa KOXEBEHHbIX NPEANPUATUAX CBA3AHO C NPUroToB-
TNEHNEM U UCTOMb30BAHWEM TEXHOMNOMMYECKUX, B OCOBEHHOCTU OTAENOYHbLIX, pacTBOPOB B
YCNOBUSIX MOBbILLEHHON Temnepatypbl. Mcnonb3oBaHve cynbgata amMoHMS Ha cTaguu
obessonmBaHns NPUBOAMT Kk 0Bpas3oBaHno amMmmuaka. CepoBofopos, OTHOCSILLIMACA K CUMb-
HbIM TOKCUYECKUM ra3am, MOXET BbIAENATLCH NMPU NOArOTOBUTENbHBIX NMPOLIECCaX KOXEBEH-
Horo npouseofcTea. Mcnonb3oBaHne aMUHOCMON B KpacUIbHO-XMPOBarbHbIX Npoleccax, a
Takke B NepuUoL XpaHeHUs roTOBOW MPOAYKLMM Ha cknajax NpUMBOAMUT K BbIAENEHUIO NapoB
dopmanbaernga B oKpyxaroLyro cpesy. ATMOCHEPHBIN BO3AYX MOXET 3arpsi3HATLCA NETy-
YMU OPraHNYeCKUMWN PacTBOPUTENSAMM, BbIASSIOWMMUCA MPU OTAENKE KOXU NMOSNMMEPHbI-
MU.

Hapsay ¢ XMMUYECKMMW COEAMHEHUAIMW, Ha PasnuyHbIX CTaausax Npou3BOACTBA B
BO3JYLLHYIO CPEAY MOXET BblAeNsaTbCA BONbLIOE KONMYECTBO MbinK, KoTopas obpasyeTtcs B
pesyrbTaTe BO3AENCTBMSA TEXHOMNOMMYECKOro 06opyaoBaHmsa Ha obpabaTbiBaeMbii MaTepuan
B Mpouecce WnmMdoBaHus.

BbiBpoChl TOKCUYECKUX BELLECTB, TakMX Kak Cynbduabl, aMMnak u MHOrMe opraHude-
CK1e pacTBOPUTENN, MOryT AocTUratb YpoBHeEW, Tpebytowmx obopyaosaHus paboumx mect
COOTBETCTBYOLMMU CUCTEMaMWN BEHTUNSALMN.

Hay4Ho-TexHMYeckMe HOpMAaTWBLI BO3AENCTBUS HA OKpyXKaloLlylo cpefly paspabartbi-
BalOTCA ANS NPOM3BOACTBEHHbIX O6HLEKTOB B (pOpME NPOEKTOB TOMOB HOPMAaTUBOB AOMNYCTU-
Mbix copocos (HOC), npeaensHo pgonyctumeix Beibpocos (MAB), HopmaTveoB 06pasoBaHnA
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OTXOA0B U NUMUTOB Ha nx pasmelyeHne (HOOJP). MNoctaHoBneHnem MNpasutensctea PO ot
3 aerycta 1992 r. Ne 545 (c nameHeHusMM, BHeceHHbIMM 16 ntoHst 2000 r. nocTaHoBneEHNEM
Ne 461) npuHsT Mopagok paspaboTky 1 YTBEPKAEHNS 3KONOrMYECKNX HOPMATUBOB BbIOPOCOB
1 cOPOCOB 3arpsiBHSAOWMX BELLECTB B OKPYXKAIOLLYIO MPUPOSHYIO Cpeay, NMMMUTOB UCMONb30-
BaHWUS NPUPOSHbIX PECYPCOB, PasMeLLeHns OTXOA0B.

Pasgen 2. OnucaHue TEXHONMOrMYECKUX NpoLecCcoB, UCMNONb3YeMbIX
B HacTosIllee BpeMs B paccMaTpuBaeMoun oTpacnm
NPOMBbILLSIEHHOCTH

2.1 O6wure cBeAEHNA O TEXHONOIrMKU NPOU3BOACTBA KOXMU

Mpouecc NponsBoaCTBa KOXN U Mexa NpeacTaBnseT cobon COBOKYMHOCTb MHOMQYMC-
TNEHHBIX LM OYeHb pasHoobpasHbiX 06paboTok Chipba M nonydabpukaTa, BbIMNOMHAEMbIX B
onpegneneHHow nocneposaTensHoOCTU. Bce aTv 06paboTky Mo xapakTepy nexalymx B Ux oc-
HOBE BO3AEWCTBUM Ha Cbipbe U nonydabpukaT yCnoBHO MOXHO pasfenuTb Ha ABe rpynnbi:
nepeasi — 06paboTkn, OCHOBY KOTOPLIX COCTABNAT XUMUYECKME N (DN3UNKO-XUMUYECKUE SIB-
neHuns), n BTopas — o6paboTky, Basupyrolmecs Ha MEXaHNYEeCKNX BO3AENCTBUSIX.

O6paboTkam nepBoK rpynnbl NOLBEPraroTCs, Kak NpaBuno, NapTuM Cbipbs UMW Mory-
habpukaTa, NosTOMy WX Ha3bIBaKT MapMUOHHbIMU. [TPOVM3BOACTBEHHAA NapTUSi CbipbA —
3TO rpynna OAHOPOAHbIX LKYP, nogobpaHHas no BuMAy, paseecy Unn pasmepy, METoay KOH-
CEpPBUPOBaHNSA, TOMNWMHE U NNOTHOCTU. MapTuoHHble 06paboTkn OBLIMHO OCYLLECTBRSAIOTCS
norpy>keHnem napTuu cbipbsi Unn nonydabpukata B o6pabaTbiBatoLLyto XXUAKOCTb U NPOBO-
LATCA B crneumansHou annaparype. VcknioyeHre npeacTaBnsioT cylluka U yBNaXKHEHWe, AB-
NSAOLMECH MO CBOEW CYLLHOCTU PUBNKO-XMMUHECKMM NPOLIECCaAMN.

O6paboTkam BTOpPOW rpynnbl HA MalLUMHAaX UNWM arperartax NoOABEPraloT, Kak npaBuno,
oTAernbHbIe LUKYPbI, LWKYPKU UMK eanHULbl nonydabpukara. Takne o6paboTkM HasbiBaloTCs
nowmyy4HbIMU.

CnoXuBLUASCSH K HaCTOsILLIEMY BpeMeHu obLasi cxeMa KOXXEBEHHOTO MPOW3BOACTEA,
oTpaxaroLas CyLLHOCTb BbIpaboTkM KOX, UMEET CneaytoLmi BUA:

- BblAENEeHMe 13 LUKYpbl AepMbl C HEOOXOAMMBIMA AN AAHHOTO BUAA KOXKU MUKPO-
CTPYKTYPOWN N XMUYECKMM COCTABOM (NONYYEHUS ronbs);

- ouKcaLmsi CTPYKTYPbI Fofbs, NPUAaAHWE CTPYKTYPHbLIM 3rIEMEHTaM YCTOMYMBOCTU K
LEeNCTBMIO Briary, TepMuYeckum, baktepmansHbIM BO3AEACTBUAM (Nony4YeHne ayGneHoro no-
nydgabpukara);

-npuaaHue AaybneHomy nonydabpukaty HeobxoauMbIX  DUSNKO-MEXaHUYECKUX
CBOWCTB M BHELLHEro BMAA (MOnyHeHWe KpacTta v rOTOBOM KOXM).

B cooTBeTCTBUM C 3TMM BCE NPOLIECChI U onepaLmumn KOXEBEHHOrO NPON3BOACTBA rpyn-
NMPYIOTCSH CreayroLwmnM 06pa3om: OTMOYHO-30SbHBIE, 3aKaHUMBaKOLLMECS NOMyYeHUEM Tofbs;
npenaybunbHo-aybunbHbIe, 3akaHumBalowmecs nonyyeHnem pybneHoro nonydabpukara;
KpacunbHO-XKMpoBarnbHbIe NMPOLECCh U CYLLKA, 3aKaHYMBAIOLLMECH NONyYeHnem nonydabpu-
KaTa «KpacT», U OTAENOYHbIE, 3aKaHYMBAIOWMECS MOMYYEHUEM rOTOBOW KOXW. Takoe ferne-
HMe NPYMEPHO COOTBETCTBYET AENEHUIO KOXXEBEHHOIO 3aBoAa Ha LIEXM.

Koxxa siBNSieTCS OCHOBHbIM MaTepuanoM, UCMoSib3yeMbIM B NPOU3BOACTBE 00yBW,
oaexnabl, ranaHTeperHbiX n3genumn, mebenu, B kayecTse oOMBKK CanoHoB aBTomMobunen, ca-
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MOJIETOB, a TaKKe BO MHOMMX LPYIMX OTPacnsxX NPOMbILLNEHHOCTWU. HasHaveHne koxun onpe-
LEnseT TEXHOMOrMI0 ee N3roTOBMEHNS.

B npouecce 06paboTku KOXEBEHHOrO Chipbsl HA Pa3nuyHbIX CTaausx obpasyroTcsa no-
BoYHbIe NPOAYKTbI, KOTOPbIE TAKKE HAXOLAST CBOE NMPUMEHEHNE B KAYECTBE MaTepuarnos ans
MULLEBOM N MEAWLIMHCKOW NMPOMBILLNEHHOCTU, B KOCMETONOrn 1 hapmaviesTuke.

Ha npoTskeHun nocnefHUx net 6onbluoe BHUMAHNE YAENANOCh SKOOMMYECKMM Mpo-
frnemMam KOXXEBEHHOro NPOW3BOACTBA, YTO CnocoOCTBOBANO CYLUECTBEHHOMY W3MEHEHWIO
TEXHOMOMMN OTAEMbHbIX MPOLECCOB U UCMONL30BaHWMIO HOBLIX, 6onee GesonacHbIx XuMmye-
CKUX MaTepuarnoB. B peaynbtate 3TOro yganocb CBECTU K MUHMMYMY MOTEHLManbHOe BO3-
LENCTBME KOXKEBEHHbLIX NPEANPUATUA Ha COCTOSIHWE BO3AYLUHOW CpeAbl, BOLOEMOB U MNOYBbI.
TexHOMorM4yeckne peLleHnst Ans yryylleHnst 9KorNorM4YecknX rnokasaTenen npeanonaratoT nx
npeaBapuUTenbHYH0 CUCTEMHYIO OLIEHKY C y4eToM OBLLUMX 3aTpaT Ha peanvsaumio U niaHupy-
emoro adpdexra.

Taknum obpasom, paboTa, cBA3aHHas C BHEAPEHMEM HOBbIX TEXHOMornn obpaboTku
KOXW, HaNpaBneHHbIX Ha CHKEHNE 3arpsisBHEHUSI OKpyXXatoLwern cpeabl, TpebyeT TwartensHo-
ro aHanusa CyLIEeCTBYILUMX U HOBbIX METOLOB 06paboTkM, B TOM YMCIE OLIeHKM 3aTpar Ha
peanuaaumio pas3nuyHbIX BAapUaHTOB OpraHmn3aLmum TEXHONOrMYeckoro npoLecca.

CnoxumBLUASsCA K HacTosiLLeMy BpemeHun obluan cxema KOXEBEHHOro Mpov3BOACTBa
(cM. pucyHok 2.1), oTpaxaroLas CyLLHOCTb BbIpaboTKN KOX, UMEET CNeayoLniA BUA:

- BblAENEHMe U3 LUKYpbl AepPMbl C OMpeAerneHHbIMY, HeOGXoAMMbIMUA ANS JaHHOro BU-
4a KOXW, MUKPOCTPYKTYPOM N XMMUYECKMM COCTaBOM (nonydeHue ronbs). Ha aton cragum
OCYLLECTBNSAIOTCS CNeaytoliMe MexaHU4eckue onepaLmm: CroHka LLepcTy, MesapeHure, fBoe-
Hve (Mpy HeoBXxoaMMOCTN);

- uKCauMs CTPYKTYPbl Fonbs, NpuaaHve CTPYKTYPHLIM SfIEMEHTaM YCTOMHMBOCTU K
LENCTBUIO Bnary, TepMudeckum, baktepmanbHbIM BO3AENCTBUAM (NonyyveHne ayGneHoro no-
nydgabpukara). JybneHoir nonydgabpukat OmKMMatoT, CTPOraroT, KaHTYHOT,

-npugaHne aybneHomy nonydabpukaty HeobtXxoauMbix  PUNKO-MEXAHUYECKNX
CBOWCTB W BHELUHEro Buaa. JToMmy cCrocobCTBYIOT Takue onepaumu, Kak pa3Boaka, OTKUM,
CyllKa, YBINaXHEHWe, TSKKa, MPYHTOBaHMe, NOKPbIBHOE KpaleHue, wnndosaHne, obecnbiu-
BaHWe, NPeccoBaHWe, rMaxxeHne, U3MepeHne Nnowaaun.

B cooTBeTCTBUM C 3TMM BCE MPOLIECCHI N ONEpaLM KOKEBEHHOTO NPOU3BOACTBA rpyn-
nuUpytoTCcs criegylomM obpasoM: NoAroTOBUTENbHbIE, 3aKaHYMBAIOWMECA NOMYYEHMEM rO-
nbs, NpeaaybunnsHo-fybunbHLIE, 3akaH4mBaroLwmecs nony4eHwem ayéneHoro nonydabpuka-
Ta, KPacuIbHO-KUpOBarbHbIE U OTAEMNOYHbIE, 3aKaHYMBAOWMECA NonydYeHem nonydabpu-
KaTa «KpacT» UMy roToBOW KOXU. Takoe feneHne npuMepHO COOTBETCTBYET AENEHUIO KOXe-
BEHHOro 3aBoja Ha Liexu.

O6paboTkn, OCHOBY KOTOpPbIX COCTaBMAT XUMUYECKME N PUSMKO-XMMUYECKNE SiBne-
HWSA, OTHOCAT K npoueccam. OBpaboTkn, Basmpyowmecs Ha MEXaHUYECKNX BO3LENCTBUSIX,
OTHOCST K onepauysM. B pesynbtare ux BbINOMHEHUA MOTYT U3MEHSATBLCSA pasMepsl 1 popma
obpabaTbiBaeMoro o6LekTa, a uHorga U pusndeckne CBOUCTBa.

Onepauum B KOXXEBEHHOM MPOU3BOACTBE XapakTepu3YHTCs, Kak Npasuio, MHAUBUAY-
anbHon 06paboTkor KaXkaoW eanHNLB! ChiPba unu nonydadprkaTta ¢ NOMOLBIO MaLLVH, ar-
peraToB, NPUCNOCOBNEHN N T. A.

TexHonornyeckas cxema npomusBOACTBa KOX XPOMOBOro MeToaa AybneHus npeacras-
neHa Ha pucyHke 2.1.
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TexHoMorMm Npou3BOACTBA KOX PAa3/IMYHOrO Ha3HauyeHWsi MOTyT CYL,eCTBEHHO OT/v-
YyaTbCs, HO OCHOBHAsi cXxema MpPOM3BOACTBA M NOC/Aef0BaTe/IbHOCTb NPOLECCOB U onepaumii
NOEeHTUYHbI. XKMAKOCTHbIE NMpoLecchl NMpPoBoAATcA B 6apabaHax wunu 6apkacax. OTAenbHble
npoueccbl MOryT UCNOMb30BaTbCsl TOMILKO A1 ONpefesieHHbIX BUAOB Cbipbsl. Tak, 06e3Xu-
pvBaHue, B KauyecTBe 0653aTesIbHOro npouecca, NPUMEHSETCS TObKO Npu 06paboTke OBUU-
Hbl 1 CBUHbIX LUKYp. B NpoM3BOACTBE KOX M3 OBYMHbI MOXET OTCYTCTBOBaTb npouecc 06es-
BOMalIMBaHNA 6e3 COXpaHeHUs LUepPCTH, MOCKO/bKY OHa MOXET HaliTu MpUMeHeHue B Kaue-
CTBE CbIpbsl AN U3rOTOB/IEHUSI Ba/ISIHON 06yBK 1 dheTpa.

Ha oTaenbHbIX cTagusax Npov3BOACTBa MOMyYalT KOXEeBEeHHble nosydabpukarsbl, KO-
TOopble MOryT nepefaBaTbCs kak BHYTPU Npeanpustus, Tak 1 ABAATbLCA nNpegmeTaMu TOPro.-
m. Tak Ha cTagMu OTMOYHO-30/IbHbIX MPOLLECCOB MOC/e ABOEHUSI rOMbsi 06pasyloTcs ABa
CNOS: HWXKHWI (6axTapMsiHbIA) CNUIOK N BEPXHUIA (NMLEBOR) CNMMOK, KOTOpble nocne Aonos-
HUTENbHOW 06PaboTKM M3BECTHI MOXHO MCNOJIb30BaTh B MPOM3BOACTBE MULLIEBLIX 060/104€EK
n 6uochapmnpenapaTos.

KoxeBeHHoe Cbipbe

YpaneHne comm

X
CopTupoBKa
OvoKa OTMOouHo-
30/1bHble
npoLiecchbl
3oreHue-
06e3Bo/1aLLMBaHNE
Me3zpeHue r n
MpesnyounbHo-
I AyourbHbIe
[lBoeHVEe B rofbe. MpoLiecehbI
| Obpe3ska Gaxpombl, v 3

I noo6peska, KOHTYpHpOBaHIE

06e330/1MBaHNE-MATYEHME
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OKOHYaHue pucyHka 2.1

[oTOBasA koXa

PucyHok 2.1 — CxeMa TeXHO/I0rM4Yeckoro npoLecca npou3BoACTBa KOX XPOMOBOT0 Ay6eHus

Mpy 06paboTke OBYMHBLI Takoli NPOMEXYTOYHOW CTagunei aBnseTcs nukenesaHue. Mu-
KefieBaHHOE ro/lbeé MOXET NepeAaBaTbCsl Ha Apyrve NpeanpuaTus ans fanbHeiiwei nepe-

paboTku.
Hanbonee pacnpocTpaHeHHbIMU BuAamu nonydabpukaToB, KOTOpble MOXHO nepepa-

BaTb C NPeAnpuATUA Ha NpeanpuaTue, ABNAIOTCA BAaXHbIA nonycdabpukar nocne XpomMoBo-
ro gy6nexHns wet blue 1 BbiCyLLEHHbIR NonydadbprkaT nocne KpacuibHO-XUPOBaJIbHbLIX MPO-
LeccoB 6e3 OTAEe/KN «KpacT».
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KoxeBeHHOe cblpbe MNoCTynaeT Ha NpeAnpuaTUS U3 PasIMyHbIX WCTOUYHWMKOB: Hero-
CpefCTBEHHO OT MsiconepepabartbiBaloliMX 3aBOAO0B, OT 3aroTOBUTE/bHBLIX OpraHv3auuii un
OVPM, OT YACTHbIX JIULL.

2.1.1 TpremkKa, COPTUPOBKA U XPaHEHME KOXEBEHHOTO CbIpbA

MepBbIM TEXHOMOMMYECKM MOApa3fefieHNEM KOXEBEHHOro MpeanpusTus sBnAseTcs
KOXCbIPbEBOI LEeX, B KOTOPOM MNPOWM3BOAWUTCA MPMEMKA, COPTUPOBKA, NpU HEO06X0AUMOCTH
[OKOHCEPBMPOBAaHME Cbipbs, U NOCMeaylollee ero xpaHeHue. MpegsaputenbHas COPTUPOBKA
MOXET ObITb OCyLlecTBNIeHa Ha 60liHe Wan hrpmMmamMmmn-3aroToBUTENSAMMK, HO B 1OOGOM cryyae
npou3BOANTLCA AONOHUTENBHO B Npouecce NpuMeMKn cbipbs. COpTUPOBKA OCYyLLEeCTBASETCA
B 3aBMCMMOCTU OT BMUAA Cbipbs, Maccbl, COPTHOCTU. B HEKOTOPbIX CAy4Yasx NpoM3BOAUTCS
[OMNOSHUTENIbHOE KOHTYpUpOBaHNe LLUKYp.

JlokoHCepBMpOBaHNE KOXEBEHHOIO Cbipbs NMPOU3BOANTCA METOAOM NEPECHINKN COJbIO,
B HEKOTOPbIX Criyyasx ¢ fobasneHvem 6vounaos.

KoxeBeHHOe cbipbe, CHOPMUPOBAHHOE B MPOU3BOACTBEHHbIE MAPTUX, XPAHUTCHA Ha
cneunanbHbIX NOAAOHAX B BEHTUNMPYEMbIX W NPOXNafHbIX NOMELLEHMAX, OTKyAa nocTynaet
Ha 06paboTKy B OTMOYHO-30/1bHbIN LEX.

2.1.2 OTMO4HO-30/1bHbIE NPOLECcChl 1 onepayun

OTMOKa. Bonbluas YacTb KOXEBEHHOTO Chipbsi NMOCTyNaeT A/1s1 NepepaboTkm Ha Koxe-
BEHHble 3aBOfbl B KOHCEPBUMPOBAHHOM BuAe (MOKPOCOSIEHOM, MPECHO-CYXOM, CyXO-
coneHoM). PackoHCepBMpOBaHWE Cbipbs W NpUBEAEHME €ro B COCTOsIHME, MakCMMaslbHO
npuéanxaloLLeecss K NapHoOMy Kak Mo cTeneHn 06BOAHEHWS, Tak M MO MUKPOCTPYKTYpe, [0-
CTMraeTcsl B NpoLecce OTMOKW. lpy OTMOKE W3 Cbipbsi YAANATCS KOHCEPBUpYOWME Belle-
CTBa, IPsi3b, KPOBb W pacTBOpUMble Gesiku. LLKypbl Noc/ie OTMOKW JOMKHbI GbiTb MSITKUMU MO
BCeli ToMWwMHe W nnowaan, mMaToBo-6enbiMn B paspese. CogepxaHue Bfarm B Cbipbe W3
LUKYP KPYMHOTO poraToro ckoTa nocie OTMOKW [O/MKHO 6biTb HE MeHee 65 %.

OTMOKa NpOBOAMTCS B MOABWXHOI annapaTtype, B OCHOBHOM B Gapa6aHax. BHeluHWit
B 6apabaHa AN NPOBEAEHUsI OTMOYHO-30/1bHbIX NPOLLECCOB NPEACTaBMEH Ha PUCYHKe 2.2.

PucyHok 2.2 — BapabaH A58 0TMOYHO-30/1bHbIX MPOLECCOB
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MpoaomKUTENbHOCTL MpoLiecca OTMOKW OMpPeAenseTcs B 3aBMCMMOCTM OT MeTona
KOHCEPBUPOBAHNS, COCTOSIHUA CbIpbs, MCMOMb30BaHUS 0BOCTPUTENEN N COCTaBMNAET OT He-
CKOMMBbKMX YacoB A0 ABYX CYTOK. B HekoTOpbIX Cnyyasx Ans npefoTBpalleHus passutns 6ak-
TepuarnbHbIX npoLeccoB B pabounii pacteop BBOAST Guoumabl. Ons nHTeHcudukaumm npo-
Lecca OTMOKM PEKOMEHLYETCS UCMob3oBaTb epMeHTHbIE MpenapaTtbl U MOBEPXHOCTHO-
aKTVBHbIE BELLECTBa.

Mpv npoBefeHMM OTMOKM KOHTPONMPYIOT NapameTpbl npouecca (TeMneparypy, Xua-
KOCTHbIN KO3MDULMEHT (K. K.), MPOAOIDKUTENBHOCTL, PaCcXod XMMUYECKUX MaTepurarnos 1 Bo-
Lbl), COCTOSIHME LUKYp (MArKOCTb, LiBET paspesa LUKYpbl, KOTOPbIA JOITKEH ObiTb paBHOMEPHO
©enbiM), COCTOSTHNE BONOCSHOrO NOKPOBa.

O6e3BonawmBaHue 1 3oneHue. Liens o6essonalumeaHms — ocnabneHue cesa3u BO-
noca v anuaepmmca ¢ 4epMOoi U nornHoe ero paspylleHue. MNpu 0bpaboTke LWKyp B Cylb-
PMAHO-N3BECTKOBOM pPaCcTBOPe OAHOBPEMEHHO C obe3BonallvBaHWEM OCYLLECTBISETCA 30-
nenvie. OTpenbHble TEXHONOTMM MPEeAYyCMaTpyBaloT UCMONb3OBaHME LUEMNOYHbIX NpoTeas U
BCNoMoraTenbHbIX XMMUYECKUX MaTepuanos ANs yeuneHns o6e3sonalumBaroLLEero AeNcTBns.

Mpv oGesponalumBaHUM Chipbsi U3 LLKYP OBEL AMA COXPaHEHWsS LIeHHOW LUepCTu Uc-
nonb3ylT HAMAa3HON METOZ, 3aKIOYaloLLMNCS B HAHECEHUM Ha BaxTapMsHYIO CTOPOHY LLIKY-
pbl CMECW, COCTOsILLEN 13 cynbdunaa HaTpusi, TMAPOKCMAE KanbLms 1 Xropuaa kanbuus. dta
CMeCb MOXeT ObITb HaHeCeHa Kak BPyYHyro, Tak MU MeTogoM nonuea. B pesynbTaTte Takon
06paboTkn cBA3bL BOOCA C [JEPMON 3HaYMTENsHO ocrnabeBaeT, U ero MOXHO Nerko yaanvTb
CO LLKYpPbI Ha BOMOCOCIOHHBIX MalunHax unu Bpy4vHyto. OBYMHa nocne yaaneHusi LUepcTu no-
CTyMaeT Ha 30/1eHVE.

B pesynbTate 3oneHuns nonyyaroT ynpyroe Habyxwee ronbe, 0CBOOOXAEHHOE OT
LIepCTH, a TaKKe B 3HAYNTENBHOW CTEMEHU OT rnobynspHbix 6enkoB n HeGenkoBbIX KOMMO-
HEHTOB.

MesnpeHue. HasHaqeHve onepauvnm — yaaneHve co LUKYp WK rofbs Ha Me3apurb-
HbIX MaluMHax MOAKOXHO-KUPOBOW KneTyaTky, npupesen msaca u cana. MesgpeHne moxert
NPOBOAMTLCA B Cbipb€ NOCNEe OTMOKWU U 3oneHus. Hanbonee kayecTBeHHOE Me3gpeHme ocy-
LLIECTBISIETCA NOCNe 30neHus, korga obpabarbiBaeTcsi ronbe B COCTOSAHUU HabyxaHus, npu
KOTOPOM JocTuraetcs Tpebyemasi CTeneHb ynpyrocty U BblpaBHMBaHWE TOMWWHbLI OTAEMb-
HbIX TOMorpacUYECKMX y4acTKOB.

Mesapa, yaansemas B npouecce MalumHHon obpaboTkm, nogaeTca ¢ NPOMBIBHOW BO-
[l01 B crieymanbHble COOPHMKN.

[BoeHue ronba. HasnavyeHne onepaumm — nomny4eHue ronbsA U KOXK 3aJlaHHOW Tor-
WmHbl. MpenmyLecTBammn ABOEHUS ronbs SIBMAOTCA Gonee BbICOKOE Ka4eCTBO KOX U Gonb-
LUMA BbIXOA MOTOBBLIX KOX MO MMOLWAaAN Mo CPaBHEHUIO C JBOEHWEM XPOMMPOBAHHOIO MOsy-
abpukara. OgHaKo PaBHOMEPHOCTb TOMLUHBI FONbsA B pe3ynbTarte ABOEHUS He BCeraa oT-
Bevaet npeabsasnsaeMbiM TpebosaHnaM. K TOMy e ABOEHME B ronbe SIBMSIETCS JOCTaTOYHO
TPYAOEMKOM onepaumen.

Onepauua NponsBoAMTCA Ha ABOUIbHBIX MaLWHAX, CHABXEHHbIX NIEHTOUYHBIM HOXOM.
B pesynbTarte pacnnnueaHns ronba NOMy4aloT BEPXHWUN (NMLEBON) U HUKHWIA (BaxTapMSHbIN)
CNUMOK.
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2.1.3 MpeanyounbHO-Ay6UnbHbIE NpoLECcChl U onepauun

O6e33onuBaHue. Llens npouecca — yaaneHve WenoYHbIX PeareHToB U3 rofbsi no-
cre 30neHus U cHaTue Haxopa. Mpy o6e33onrBaHUM NPUMEHSIIOTCS KUCHble CONKU, HanpuMep
cynbdaT aMMoHWs, 1 cnabble OpraHNYecKMe KUCNOTbI, HaNpUMep MONoYHas unu dpranesas.
Mcnonb3oBaHWe CUMbHbIX KUCIOT MOXET MPMBECTU K 06pasoBaHMi0 TOKCUYHOTO CepoBOAO-
poga. B npouecce obeasonvBaHMs U3 rofba M3BMEKATCS BOZOPACTBOPUMbIE Oenkn w
ocTaTku kepaTuHa Boroca. B pesynbtate 06e330nvMBaHusA ronke NepeBoguTCs B COCTOSHUE,
Bnnskoe k HemTpanbHOMY, yMeHbLuaeTcs ero HabyxaHwe, cosgaetca pH cpeabl, Gnaronpu-
ATHBIN AN NPOBEAEHNSA MAMYEHWS, YMEHbLUAETCS COAEPXaHNE B ronbe COner KarnbLms.

MsirueHune. 3T0 KpaTkoBpemeHHasi 06paboTka YacTUYHO UM MOMHOCTLI 06e330MeH-
HOrO ronbs B BOAHOW Cpeae Npw NoBbILLEHHOM TeMmnepaType dhepMeHTHBIMU NpenapaTaMu, B
pesynbTaTte KOTOPOW YAansroTCA OCTaTKM MHEWCTa, NMPOUCXOAWT MOSTHOE OMafeHue HaKopa,
yhaneHvue n3 fepMbl MEXBOMOKOHHbIX BerkoB, NPOAYKTOB pacnaja KepaTuHa, YrneBo4os U
XKMPOB LUKYPbI, YBENMYMBAETCH BO34YXOMNPOHNL@EMOCTb ronks. B mpouecce MsrdeHus npo-
ncxogut Bornee rnybokoe pasfeneHne CTPYKTYPHbIX 31EMEHTOB NULEBOro Cros AepMbl,
BCMNELCTBME YEro OH NpuobpeTaeT MArKOCTb, rMagKoCTb, LENKOBMUCTOCTb, a8 roToBas Koxa
CTaHOBUTCA SNaCTUYHOM K Bonee Taryyen.

0O6e3xupuBaHue NPoBoAUTCH Npu 06paboTKe ChIpbs M3 LUKYP OBEL, COAEPXaHNE Xu-
POBbIX BELIECTB B KOTOpbIX coctaBnsaeT 15 % — 20 %. 3HauuTenbHoe copepxaHue xupa
MOXET OTPULaTElIbHO CKa3aTbCs Ha NPOBEAEHMN MPOLECCOB AYONEeHNS 1 KpaleHWs.

CyLLEeCTBYHOT TPM OCHOBHbIX METO4a 06e3XKNPUBaAHNS:

- OPraHo3MyIbLCMOHHOE, MPY KOTOPOM rofibe obpabaTtbiBaeTca B BOAHOM PacTBOpE B
MPUCYTCTBUM NMOBEPXHOCTHO-aKTUBHbBIX BELLIECTB M OpraHUYeCKX pacTBOpUTENeN,

- BOAHO3MYIBCUOHHOE, MPW KOTOPOM ronbe obpabaTbiBaeTcsi B BOAHOM pacTBoOpe B
NPUCYTCTBUM NMOBEPXHOCTHO-8KTUBHBIX BELLECTB;

- oBeaxmprBaHne B CPEAE OpraHNIEeCcKoro pacTBopuUTens.

MukeneBaHume. Llenb npouecca — noAroToBuUTb ronbe k Aybnexnto. O6paboTky npo-
BOASIT pacTBOPamMm, COCTOSALLUMIN M3 CMECEN KUCIIOT UM OQHOWN KUCNOTbI M CONnn. 3HayeHne
pH nrkenbHOM XMAKOCTN COCTaBNAET NpuUMepHo 3,5.

Ay6neHue. Mpouecc ayGneHns ABRNSETCA OAHUM U3 BaXKHEWLLUX B KOXXEBEHHOM MNpo-
nssogctee. [lybneHne MoxeT NpousBOAUTLCA Kak Ha OTpaboTaHHOM MUKENbHOW XUAKOCTY,
Tak n Ha HoBOM pacTteope. [ybsiyme BelyecTBa BCTYNalT BO B3aUMOAENCTBUE C PYHKLMNO-
HanbHbBIMMU TPyrRnamMn MOMEKynapHbIX LEenen konnareHa, obpasysi yCTOMuMBbIE AOMNOSHU-
TenbHbIe nonepeyHble cBA3u. Mpu 3TOM NPOUCXOAUT POPMMPOBAHUE MOPUCTON CTPYKTYPbI
KOXW, OHa npuobpeTaeT yCTOWYMBOCTb K MMAPOTEPMUYECKOMY BO3AEWCTBMIO, K AENUCTBUIO
MUWKPOOPraH1M3aMoB, NOBbILIAETCs NPOYHOCTb Ha PaspbiB.

Paznuyatot cnegytowime Buabl LyoneH1s: XxpoMoeoe gybneHue, npu KOTopoM UCMOfb-
3YIOT OCHOBHbIe cynbdatsl xpoma (l1l) ogHM nnm B coveTaHmnm ¢ apyrumm aybawmmmn coeam-
HEHUSMM (CONSMU antOMUHKSA, LMPKOHWUS, TUTaHa); pasnnyHble BapnaHTbl KOMBUHUPOBaHHO-
ro gybneHvs ¢ MCnonb30BaHNEM PaCTUTENbHbIX, CUHTETUYECKMX U MUHEparnbHbIX AybuTe-
newn.

Koxun xpomoBoro metoaa aydneHusa coctaensatoT 80 % OT obLero Bbinycka KOXXeBEH-
Hbix pabpuikatoB. Beibop meToga onpegensaeTca TpebyeMbIMM XapakTepUcTUKamMmn roToBbIX
KOX.
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Omxum Bnaru. Liens onepauvm — mexaHudeckoe yaarneHue Brnarv M3 npogyoneHHo-
ro nonygabpvkara (OTKMM) Ha OTXUMHbIX BanWUYHbIX MaluMHaX WM rmMapaBnnyecknx oT-
XVMMHBIX Npeccax.

OBoeHue nonydabpukara. Liens onepauum — nonyuutb nonydabpukar u Koxy 3a-
AAHHOW TONWMHbI. [1BoeHWe nonydabpurkaTa ocyLIeCTBASOT NOCNe XPOMOBOro AyGneHus u
omxkuma Bnaru. lMNpw aBoeHn nonydabpukara gocturaetca Gonbluas paBHOMEPHOCTb FOTO-
BbIX KOX MO TOMNLMHE.

CrporaHue. Llens onepaunmn — BbipaBHMBAHUE Ha CTPOranbHOW MalUWHE TOMLUMHBI
nonycabpukata no Bcen nnowann, obecneveHne TpebyemMoln TOMNWUHBLI FOTOBOW KOXM, NO-
TyyeHwe uncton n rnagkon GaxTapmel Koxun. B pesynbTaTe cTporaHms obpasyetcs xpomosasi
CTPYXKa, KOTOpas NPeccyeTcs N HanpaBnseTCs Ha AanbHenLyto nepepaboTky.

2.1.4 KpacunbHo-XupoBalibHble NPOLECCHI U onepauumn

Hentpanusauus. Liens HeTpanusaumm — nNoaroToBUTL KOXKEBEHHBIV nonydabpukat
XPOMOBOrO AyOneHna K KpaLleHWIO WM XKMPOBaHWI, MoBbicuTs pH nonydabpukara. Ans
HeuTpanuaauumM MNpYMEHSIIOT CONMW LENOYHOro Xapakrtepa, B OCHOBHOM ruppokapGoHaT
HaTpua 1 popmMmuat HaTpus.

DopybnuBaHue. Lens ogybnnBaHns — yMeHbLUUTb pasnvyus no TOMWMUHE W NJoT-
HOCTM pasnu4yHbIX Tomnorpadnyecknx y4actkoB nonydadbpukara, CHU3UTbL NOTepu no TOn-
LLMHEe NpU pasBoOfKe U CYLUKE KOX, YNy4YlUTb PaBHOMEPHOCTL pacnpefeneHus KUPYLWmX
Bewects. [ns aonybnmeBaHna MCNonb3yloT pacTUTENbHbIE U CMHTETUYECKNE AybuTenu, ux
CMecK, MnHeparnbsHble ayouTtenu.

KpaweHue npoBOAAT AnsA nonyyeHns Tpebyemoro ueTa B COOTBETCTBUAM C acCOPTU-
MEHTOM FOTOBOM KOXW. NSt KpaleHNs KOX NMPUMEHSIOT aHUOHHbBIE KMCIIOTHBbIE, B TOM uncne
MeTannoKOMMNEKCHLIE, U MPAMBIE KpacuTenu.

XuposaHue. Llensto XnpoBaHns SBNSETCA NpUaHNE KOXE MSAMKOCTM, SMacTUYHOCTH,
npegoTBpaLleHne ycaaku KoX B npouecce cylwkn. Koxu ansa obysu, ogexabl v ranaHtepen
obpabaThiBaloT SMyNbCUSMM XMPoB. HaTypanbHyo g Thb KUPYIOT B pacriaBe XUpoB.

OTxXuUM BRaru npoBoAAT Ha OTKUMHBIX U KOMBUMHUPOBAHHBIX OTKUMHBIX PasBOAHbIX
maLumHax. CHKeHne cogepxarue snarv B nonycgabpukare NonoxuTensHO BINAET Ha Kave-
CTBO BbINOJSIHEHUA Pa3BoakM nonydabpukara, NPoM3BOAUTENBHOCTL paboTbl HA 3TOW onepa-
LM 1 Ha BbIXOA KOX MO Mnowaau.

PasBopka. Llenb onepauyum — pasrnaxveaHne Ha pasBoAHOW MallUHE NULIEBOM MO-
BepxHoCTW nonydabprkara, ycTpaHeHNe MMEIOLNXCA Ha HEM MOPLLUUH, crmboB, pacnpasne-
HMe NepudepuUnHbIX y4acTkoB. B pesynbrarte pasBogku 3HaUMTENbHO YNyyLIaeTCs BHELLUHUA
BUA NULEBOW MOBEPXHOCTM nonygabpukara, yBenMuYMBaeTCA BbIXOA KOX MO MNMoWaau Ha
15 % — 20 %.

2.1.5 CywmnbHO-yBnaXHUTeNbHbIE NPOLECChl

Cywka. Lienb cywkn — yganeHue n3bbirouHor Bnarv ua nonydgabpukara. Mpu cywke
3aBepLuaeTcs npouecc popMmMpoBaHMs koK. Cyllika MOXET NPOBOAUTLCH B CBOGOAHOM MUnn
B (PMKCMPOBaAHHOM COCTOSIHUM (BHAKMEWKY Ha MnacTuHax, BpacTsKKy Ha nepdopupoBaHHbIX
pamMax, B yCrOBUAX Bakyyma).

Monydabpukat xpomosoro aybneHnsa ans Bepxa obyBu cyluart B ABE UNu TpU CTaguu:
Ha nepeou cTagnn B CBOOGOAHOM COCTOSIHUM UK BHAKIEWNKY HA CTEKNSHHBIE MOBEPXHOCTY, Ha
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BTOPOM CTagum (Mocne yBnaXHEHUs U THKKM) — B (PUKCMPOBAHHOM COCTOSIHUM Ha pamax
WK rnapKkux NoBepXHOCTSIX BaKyyMHbIX CyLUMNoK. [py TpexcTagniiHon cylke nonydabpukat
BbICYLUMBAIT A0 BraxHOCTU 28 % — 40 % B BakyyMHbIX CyLLUIIKax, [OCYLLMBAIOT B CBOGOS-
HOM COCTOSIHMM 0O PaBHOBECHOWN BIEXXHOCTM M MOCMe YBNEXHEHUS N TSHKKU NpOBOASAT 3a-
KIMHOYUTESBHYHO CYLLKY B (OUKCUPOBAHHOM COCTOSHUM.

MHoroctagmnHas cylika Heobxoguma Ans NonydYeHUs MArKUX KOX, YTO nMeeT ocoboe
3Ha4yeHne npu BolpaboTke NMLIEBLIX 3MACTUYHBIX KOXK, KOX A5 MepYaTok U oAexabl.

YBnaxHeHue. Koxa nocrne CylK/A OTNUYaeTCsl CTOMKOCTBIO, Marnown MOABMKHOCTHIO
CTPYKTYPHLIX 3IEMEHTOB, B TOW UM MHOW Mepe CKIeeHHbIX B npoLecce cywwkn. Ans addek-
TUBHOMO BbIMNOSIHEHNS MOCMEAYIOLMX MEXaHNYECKUX Onepauuin (Tskku, pasbueku 1 ap.), a
Takke ANs NPeaynpexaeHNs nosiBneHns AedekToB HeoOXOAMMO YBENUYUTL NOABWMKHOCTb
CTPYKTYPHBIX 3NEMEHTOB AepMbl, npugaTe nonydpabpukaTty nnactuyeckue cBoWcTBa. ITO
LOCTUraeTcsi MyTeM YBNaXXHEHWUSA BbICYLLEHHbIX KOX.

KonuyecTtBo BBEAeHHOW B nonydabpmkaT Brnarv B pesynbTarte yBMaKHEHUS 3aBUCUT
OT Bmga nonycabpukaTta, nNpUMeHaemMoro obopyaoBaHUA U MHTEHCUBHOCTU aedopmaumn
NPy MEXaHNYECKMX onepaLmnsx.

2.1.6 OTgenoyHble onepauvmn

Tskka. Llenb TsKKM — NOBBICUTL NPOYHOCTb, MSAMKOCTb, TMOKOCTb 1 3NaCTUYHOCTL KOX
XPOMOBOro fybneHus, 1odTv 1 Ap., YBENNYATL UX NNOWAEAb U YMEHBLLUUTE TAry4ecTb. THKKY
BbIMOMHSAIOT Ha TAHYMbHbLIX MalUMHax pasfiMYHbIX TUMOB HECKONbKO pa3s C NMPOMEXYTOYHON
MPONEXKON.

NokpbiBHOE KpaweHue. [MOKPLIBHOE KpalleHME BKIHOYAET COBOKYMHOCTb (PU3MKO-
XUMUHECKNX N MEXAHUYECKUX BO3AENCTBUN, Ha3HaYEHNe KOTOPbIX — MPUAaHUe KOXe Kpacu-
BOrO BHELLUHEro BWAA, COOTBETCTByowero TtpeboBaHusIM Mopbl, HEOOXOAUMBIX (OU3NKO-
MEexaHM4YEeCKUX CBOWCTB, a Takke yBenuMueHve Bbixoga nnowaan. lNokpbiBHOE KpalleHue
UMEET NEepBOCTENEHHOE 3HaYeHWe B paclUMpEeHVM U ODHOBNEHUM acCOPTUMEHTa KOX, WX
KOHKypeHTocrnocobHocTu. lneHka NOKPbIBHOW Kpacku, HAHECEHHas Ha NULUEBYH NOBEPX-
HOCTb KOXW, MpuaaeT en Heobxoaumbii Bneck MM MaToBOCTb, MO3BOMAET BbIPOBHATbL
OKpacky, Nony4YeHHyto npy GapabaHHOM KpallueHWW, 3aKpbiBaeT He3HauuTeNbHbIe NuueBble
MOPOKU.

MokpbiTEe Ha KOXe AOMMKHO 0BnaaaTb XOPOLUMMWM SKCMNSyaTaumoHHbBIMU CBOMCTBaAMM
(YyCTOMUMBOCTBIO K MHOFOKPATHBIM LMKNUYECKMM AedopmaumsaM, YCTONYMBOCTHIO K TPEHWIO,
MOPO30CTOMKOCTLI0), obecrnedmBaTb MrmeHNYeckme CBOMCTBa koxu. OTAENOYHOE MOKpbITUE
CO34aKT Ha KOXe MyTeM MOCNeAOBaTEeNbHOr0 HaHECEHNs] Ha €€ MOBEPXHOCTb PyHTa, MNo-
KPbIBHOW kpacku 1 3akpenutens. Mokpbltue Ha koxe npeacTaBnsieT coBoM MHOTOCIONHYIO
KOMMO3ULMIO U POPMUPYETCS B HECKONBKO NMpuemoB. Kaxablin Croii UMeeT CBoe HasHaYeHue
W CBOWCTBA.

LnucdroBaHue u obecnbinuBaHue. Llenb wnugpoBaHns — CHATUE TOHKOrO Criost Ko-
XM C NALEBON CTOPOHbI MK BaxTapMbl C NOMOLLBIO WnMdoBarnbHOW WKypky. Mpu wnndo-
BaHWM ¢ BaxTapMbl KOXa BbIpaBHMBAETCH MO TOMWMHE U npuobpeTaet GapxaTtuctocTs. [y-
TeM WN1OBaHMA C NULEBOWN CTOPOHbI YAANAIOT Menkue HernyGokmMe nuuesble NOpokU nnu
BCIO JIMLIEBYIO NMOBEPXHOCTb, Kak 3TO TpebyeTcs npu BbIpaboTke KOX C UCKYCCTBEHHOMN nuue-
BOW MOBEPXHOCTBIO. BaxHoe 3HayeHe nmeeT wnndoBaHne npu BbipaboTke BOPCOBbIX KOX

20



UTC 40—2017

(HyByk, Bentop, 3amwa). LLnudosBaHne BbINOMHAIOT Ha cheyuanbHbiX WNngoBanbHbIX Ma-
LUMHAX, Kak NpaBuIo, HECKOMNLKO pas.

B pesynbtate wnudosaHna Bbigensietca OonblIOe KONMUYECTBO MbiMK, KOTOpas
JlomkHa ObITb yaaneHa Ha 06ecnbInMBaoLLMX MaLLMHAaX.

FpyHTOBaHUe — HaHeceHVWe HENMUIMEHTMPOBAHHOMO NPOMUTLIBAIOWErO U MUTMEHTU-
POBaHHOrO rpyHTa.

HenurmeHTUPOBaHHbIN MPYHT NMPOYHO CBA3LIBAETCS C KOXEN U obecneuvBaeTt aare-
310 NOCNEAYIOWMNX COEB MOKPLITUSA, B TOM YACME NUFMEHTUPOBAHHOMO rpyHTa. Henurmen-
TWUPOBaHHbIA TPYHT HAHOCAT Ha MOBEPXHOCTb KOXW B pachbIMUTENbHLIX arperatax u 3arem
nozcywmsatoT. NMpUMeHeHNe NPONUTLIBAIOLWLMX MPYHTOB NpesyCMOTPEHO NpU BbIpaboTke KOX
C aHWIIVHOBOW U MONYyaHUNMHOBOW OTAESKON C LEMbi CO3AaHNA MOANOXKU AN NOCNEAyHo-
LLMX CrOEB OTAEMOYHOrO MOKPbITUA. MPONUTLIBAIOWNIA FPYHT HAHOCAT C NMOMOLLBHO MONMBOY-
HbIX MaLLUWH, BanW4YHbIX MalUWH UMW B pacnbiNUTENbHbIX arperartax.

Pa36uBka. Npu BbipaboTke anacTU4YHbIX, NEPYaTOYHbIX KOX W Benopa Ans AOCTKe-
Hust TpeByemMon MArKOCTU NPOBOAAT pa3bueky B nogsecHoM 6apabaHe.

MUrMeHTMPOBaHHbIN FPYHT NPUAAET NOBEPXHOCTU KOXM HEOOXOAUMYLO OKPAacKy, Bbl-
paBHMBAET MUKPOHEPOBHOCTU Ha NOBEPXHOCTM KOXMU.

MUrMeHTVPOBaHHBIN NPYHT HAHOCAT Ha KOXY B LETOYHBIX arperarax, B KOTopbix pabo-
YW pacTBop pa3dpbi3rmBaeTcs n3 POPCYHOK Ha ABWXKYLLYIOCS KOXY, BTUpaeTCs cneunans-
HbIMW LLIETKaMW, 3aTeM MOACYLUMBAETCA B cCneyumansHOM 30He Toro xe arperara. [MurMeHTu-
POBaHHbIN FPYHT MOXHO HAHOCUTL BasiM4HbIM CMOCOGOM.

MokpbIBHast Kpacka — CroXHas KOMMNO3WULMS, B COCTaB KOTOPOW BXOAST pasfnyHbIe
nneHkoobpasoBaTenu, NUIMEHTLI, KPacuTenu, NNacTdrKaTopb!, a Takke BCrioMorarerbHbIe
fobaekn. MoKpbIBHYIO KpacKy (CpefHWe Criowv MOKPbITUS) HAHOCAT Ha 3arpyHTOBaHHYO Mo-
BEPXHOCTb KOXW OYEHb TOHKUMM CIIOAMU MyTEM MHOFOKParHoro pacnbinieHns (3—4 nokpbITus
C NPOMEXYTOYHON MOJ CYLLKON).

3akpennsowmnin crnom npegHasHaveH Ans npuaaHna NokpbITuo Gnecka, yCcTon4mneo-
CTU K MEXaHNYECKMM BO3AENCTBUSIM, MOBLILLEHHOW TEMMepaType, BoAe, OpraHU4ecknM pac-
TBOPUTENAM.

MNpeccoBaHue, rmaxeHue, Hape3ka (TucHeHnme). MNytem npeccoBaHua oOpMUPYIOT
MOKPbITVE, BbIPABHUBAKOT NULEBYIO NOBEPXHOCTb KOXW, NpuUaaroT en Gneck, ynydwarwTt
BHELUHWA BUA, @ Taicke MOBbLILLAIOT aAre3unto MOKpbITUS K Koxe. lNpeccoBaHne BbINOMHSOT
NAMTORN, Kak rMajkoW, Tak U C pas3nuYHbIMU puUcyHKkamu. TUCHeHWe (Hapeska) NoBbIaeT
COPTHOCTb KOX W YNyuLLAET NX MCNOSb30BaHWe Npu packpoe Ha obyBHbIX dabpukax.

Mpu npeccoBaHMn M TUCHEHUN OBNArOPOXKEHHBLIX KOX YMNSIOTHASTCS NULEBOW COW,
YMEHbLLAETCS €ro BNuUTbIBaloLWas cnocobHOCTb, UTO NPENnATCTBYeT 06pa3oBaHmMio NpoBanoe
MOKPbITUS, XapaKTepuUsyIoLLMXCA HEAOCTATOMHOM YKPLIBUCTOCTbIO, LUEPLUaBOCTLIO U MaToBO-
CTbHO NINLIEBOWN MOBEPXHOCTU KOXMW.

Mpokartka. MNpokaTtka — 3aBeplualolan OTAENoYHaa onepauus npy BbIPaboTKe KOX
Ansi Hu3a obyeu. B pesynbTate NpokaTky NOBLILLAIOTCS XKECTKOCTb U NNOTHOCTL KOX, yBEnu-
UMBaOTCA COMPOTUBIIEHUE Pa3pbiBy, MPOYHOCTL AepKaHus kpenutens B obyeu (BUHTa unu
LNWMbKK), NnoLaab, NpuobpeTaeTca Gneck, BbipaBHUBAETCH NOBEPXHOCTb KOXW. [laBneHne
npuv MpoKaTke perynupyeTca B 3aBUCMMOCTU OT BUAA WU HadHaveHua koxu. Monydabpukar
MPOKaTbLIBAIOT HA POSIMKOBbLIX HEMPOXOAHBLIX N NMPOXOAHBIX KaTKax.
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M3mepeHune nnowaam m TonwuHbl. Mnowags ¥ ToNWMHA KOXM M3MEpsIoTCS aBTo-
MaTUYecKn Ha NPOXOAHBIX MALLUMHAX KOHTaKTHOTO M GECKOHTaKTHOro LeCTBUS C MexaHude-
CKUMM WM SNEKTPUYECKUMM CHETHO-PELLIAIOLLIMI YCTPONCTBaMM.

2.2 CHMxXeHUe NOTeHUMarbHbIX BbIGPOCOB B OKPYXaloLlyo cpeay

OCHOBHbIMM BbIGPOCAMU B OKPYXKAIOLLYHO CPedy OT KOXKEBEHHbIX MPeAnpUATUA ABns-
FOTCS CTOYHbIE BOAbI, TBEPAbIe OTXOAbI U BbIGPOCH! B aTMocdepy.

2.2.1 CTouYHbIe BoAbl

CToYHbIE BOAbI KOXKEBEHHbIX NMPEANPUSTUN XapaKTepusytoTCs BbICOKUM COAepKaHneM
OPraHNYecKMX N HEOPraHNHECKNX XUMUYECKUX COeAUHEHUA. Mcrnonbayemble B TEXHOMOMMYe-
CKUX MpoLieccax XMMWUYECKME peareHTbl U BOAa NPEeACTaBneHbl Ha pucyHke 2.3 Ha cxeme
CrneBa, a C NpaBoW CTOPOHbI NMOKa3aHa XapakTepucTuka 0OpasyroLLMXCA OTXOA0B U CTOMHbIX
BOA.
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Bopa, MNMAB

M3BecTb, cynbgug Hatpus

CynbgaT aMMoHMs,
epmeHT

MAB, pacTeBopuTesnb

Conb, Kucnorta

Conn xpoma, TaHuapl
anbaernabl

KoxeBeHHoe cbipbe

OTmOKa
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OKOHYaHue pucyHka 2.3

Comm xpoma, Kpacutenu,
No/IMMEpbI, CUHTaHbI,

CoefviHeHus
XMpbl

Xpoma,Kpacutenu,
XWpbI, CUHTaHbI

MOKpPbIBHBLIE KOMMO3ULIMN,

nomMmMepbl, PacTBoOpUTENN Monumepsl, pac-
TBOpUTENM, TAB

[oTOBas Koxa

PucyHok 2.3 — |_|0Tpe6]'IF|eMbIe XUMU4yeckmne seulectea N XxapakTepucTtnka CToKoB

OunCTKa CTOYHbIX BOf MOXET OCYLLECTB/ATLCS Ha OUWCTHLIX COOPYXEHUSIX HEMo-
CPEACTBEHHO Ha KOXEBEHHbIX NPeAnpUSTUSX WM Moc/ie NPeaBapuTesibHOM OUMCTKM — Ha
crneuyanM3vpoBaHHbIX YCTaHOBKaxX BOAOOUMCTKM.

CyLLEeCTBYET MHOXECTBO Pa3HOO0GPasHbIX TEXHOMOMMIA OUMCTKU MPOM3BOACTBEHHbIX
CTOKOB, Cpeay KOTOpbIX MOXHO BblAeNWTL criedytolye (cM. Tabnuuy 2.1):

Tabnuua 2.1 — MeToAbl OYUCTKM CTOKOB KOXEBEHHbIX NPeAnpusaTuii

YnaenusaHve nyganeHve rpybbix npumeceit (B3BeLleHHble
BellecTBa, KO//IOUAHbIE CUCTEMBI, XUPbI, Macna, MNAB)

MexaHnyeckas o4ncTka

DU3NKO-XMMUYECKAs OUNCTKA Bk/ilouaeT B cebsa oKucneHne, ocaxaeHue, dgotauuto. Mpu
3TOM yfansawTca OpraHuYeckMe COeauHeHus, Cynbgufbl,
CONn Xxpoma

Buonormyeckas ouncTka BMOXMMUYECKOE OKUC/IEHNE OpraHMYeckux BeLEecTB Mog,

[encTBnem aspobHbIX 1 aHA3POBHbLIX MUKPOOPTraHN3MoB
2.2.2 BTOpuYHble NPOAYKTbl U OTXO4bl KOXXEBEHHOIO NPON3BOACTBA

B npouecce nepepaboTkn KOXEBEHHOTO CbIPbsi B FOTOBYHO KOXY nepexoamt oT 20 %
00 25 %, B 3aBMCMMOCTM OT Ha3HaYeHMs FOTOBOWA KOXM, OT OOLLEN Macchl LLKyp, NocTynaro-
WX Ha 06paboTky. OcTaBLIAsACA YacTb PacTBOPSETCS U NEPEXOAUT B CTOYHblE BOAbl Y
Hakarn/IMBaeTCs Ha OTAE/bHbIX CTaausix 06paboTkn B BUAE OTX0A0B. B 3aBMCUMMOCTM OT CTa-

[OViA, Ha KOTOPbIX OHW 0BPA3yHTCH, OTXOAbl MOXHO KNACCUIMLMPOBATL MO CTEMEeHU WX TOK-
CUYHOCTU (CM. Tabnuuy 2.2).
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Tabnuya 2.2 — MepeyeHb oTxon0B (cornacHo MOCT 30775-2001 «PecypcocbepexeHue.
ObpalLieHne ¢ oTxoaamm knaccudmkauyus, UASHTUMOMKaALUS U KOAUPOBaHUEY )

Kopn oTxopa Onucanue orxoaa
410 OTx0Abl OT BbIAENKN KOXU
411 OTx0oAbl U3BECTKOBOrO pacLyenneHns
412 M3BecTKoBbIE OTXOAbI
413 O6e3XnpeHHbIe OTXOAbI
414 Ucnonb3oBaHHbIe BOAbI, coaepxaiume Cr(VI)
415 Ucnonb3oBaHHbIe Bogbl, coaepxatume Cr(lll)
416 Mcnonb3oBaHHble BOAbl 6€3 Xxpoma
417 Lnam, cogepxarmn Cr(VI)
418 Lnam, copepxawmn Cr(ll)
419 LLinam 6e3 xpoma
4110 OTxo4bl Bblgenku kox (ckobneHue, paspesaHune, NONMpPoBKa)
4111 MornowaoLwme unbTpyowpme marepuarnsl, 0O6TUPOYHbIE TKaHU U 3aLuUT-
Has oaexaa

OTxoAb! BbIGENKN KOX BKMHOYAIOT COJb, BONOCHI UK LIepcTb, 06pesb, Me3gpy, CTPyx-
KY, XWpbl, OTpaboTaHHbIE Macna, LWiamMbl OT OYUCTKA CTOYHBIX BOA, OTXOAbl OT OTAENOYHbIX
NPOLIECCOB, OPraHUYeCKne PacTBOPUTENN, KOXKEBEHHYIO MbiNb U APYrMe BELLECTBA.

O6btem 1 BMA OTXOAOB BO MHOTOM OMpefenseTcs TEXHONOrMEN NponseoacTea N Me-
TOAVKOW OYUCTKW CTOYHbIX BOA. HekoTopbie OTX0oAbl MOTYT MCMONb30BaThCA Kak TOBapHas
NPOAYKUMS,, HAanpUMep FONbEBOW CMMMOK, XXMPbl, XPOMOBasi CTpyxka. [lpyrme otxoabl MOryT
ObITe MepepaboTaHbl Ha CaMOM MPEAMNPUATAM NOCHe NPeABapUTENbHOrO yaaneHusa Bnarm,
npeccoBaHus, TepmoobpaboTkn. OgHako BbICOKME 3aTpaThl HA Takue MeToAbl yTUnuaauum
He NO3BOMAT MCMONB30BaTh NX B Bonblumx macwTtabax. MNpy xpaHeHun OTxoA0B Ha TeppU-
TOPUM KOXEBEHHOTO MPEANpPUSTUS HEPEAKO BO3HWUKaOT NpobnemMbl C NOABMNEHWEM HEMPUAT-
HbIX 3anaxos.

Ctagum obpasoBaHust NOBOYHbIX MPOAYKTOB U OTXOAOB KOXEBEHHOIO MPOM3BOACTBA
nokasaHbl Ha puUcyHke 2.4,
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OTmoka

MeszapeHve
LLinndosaHmne
3oneHve
O6e3BonalinBaHve MoKpbIBHOE KpalleHve
MpeccoBaHue
I onbesast 06pe3sb .
CMnNoK XpOMUPOBaHHbI 0O6pesb KoxXeBeHHas
Me3sgpa n
CTpyXKa XpoMnpoBaHHas bl/b KOXXEBEHHAsA
LLlepcTb (BOSOC)

PucyHok 2.4 — Cxema o6pa3oBaHunsi NOGOYHbIX NPOAYKTOB
B TEXHO/IOTMYECKOM npoLecce

2.2.3 Bblbpockl B aTMocepy

B cpaBHEHUM C 06bEMOM CTOYHBIX BOA BblGpOCHI B aTMOchepy COCTaBASOT OTHOCK-
TeNbHO HebosnblMe BenuuuHbl. Havwbonee 4yyBCTBUTENbHON NPOGNEMOI ANA KOXEBEHHbIX
npeanpuATUiA 6bin cneundmuecknii 3anax, OAHaKO B HacTosllee Bpems 3Ta npobrneva B
3HAYMTENbHOW CTENEHN peLLeHa.

B BO3AYyLIHYIO Cpefy BblAENATCA: TBepAble MUKPOYacTuLpbl, opraHuyeckme pacTsBo-
puTenu, cepoBoAopos, amMmuak. ATv BbIOPOCHI MOTYT PacnpoCTPaHATLCA 3a npeaesibl Teppu-
TOpUM NPeanpuATAA, HO W MPeACcTaBnAT ONacHOCTb AN PabOTHWMKOB COOTBETCTBYHOLLMX
LIexoB, YTO TpebyeT yCTaHOBKM COOTBETCTBYIOLLENO BEHTUIALMOHHOTO 060pyA0BaHuS.

BbIGpOChI @3p030/bHbIX YacTul,. OCHOBHO 06beM BbIGPOCOB TBEPALIX MUKpOUa-
CTWL, XapakTepeH AN MexaHW4yeckux onepauuii wnndoBaHna n pasbusku. Aspo3onm obpa-
3yl0TCA NPV HAHECEHUM TMOKPbLITUIA MEeToAOM pacnbuieHns. [na ynasnnBaHus asapo3oseit
NPUMEHSIOTCA creunanbHble unbTpbl. [pefoTBpaTUTh BbIGPOCHI @a3pP030/IbHbIX YacTul,
MOXHO, UCMOMb3YyA repMeTnyHoe 060pyAOBaHUE U XMMUYECcKMe MaTepuanbl B BULE XUAKO-
cTeil.

OpraHunyeckve pacTBOpuUTeNn. VICTOUYHVMKOM 3arps3HeHusl BO3fdyxa OpraHn4eckuMu
pacTBOPUTENSIMUA Ha KOXXEBEHHbIX MPeAnpUATUSX ABMAIOTCA OTAe/I0YHbIe Oonepauumn, B yacT-
HOCTW NOKPbIBHOE KpalleHWe, B KOTOPbIX UCMOJb3YIOTCA Takme pacTBOpUTenu, kak bytunate-
Tar, aTunaueTar, aueToH, MeTUIN300YTUIKETOH. Vcnosb3oBaHWe OpraHuyeckux pacTBopu-
Teneil MOXeT ObITb CHWKEHO NyTem 3ameHbl WX BOA03MY/IbCUOHHLIMW KOMMNO3ULMSAMM, a
TaKke NpYMeHeHWeM COBPEMEHHbIX METOA0B HAHECEHUS MOKPbLITUIA, HaNnpyMep Ha BasIMYHbIX
MallvHax.

Ceposogopog. CepoBoAopos TOKCMYEH B OTHOCWUTENBHO HU3KMX KOHLEHTpauusax u
obnajaeT xapakTepHbIM 3anaxoM. OH MOXET BbleNATLCA B OTMOYHO-30/IbHbIX Liexax U3 oT-
paboTaHHbIX PacTBOPOB Npu 3HauveHusx pH meHbwe 9.5. CnepgyeT m3beratb CMeLLUMBAHWA
KUCMOTHBIX W LLE/IOYHbIX CTOKOB, B TOM YMC/Ie U Ha OYMCTHBIX COOPYXeHUAX. YacTuyHo cepo-
BOAOPOA, MOXET BblAenaTbcs npy 06e3301MBaHNM U NukenesaHun. TuiaresibHasa NPOMbIBKa
ronbs v BBeAEeHVWE B 06€330/MBaIOLLYI0 XMUAKOCTb HEGOMBLLOrO Ko/MYecTBa nepokcuaa Bo-
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fAopoaa unu brucyneduta HaTpusi MOXET NPEAOTBPATUTL BbIgENEHNE CEpPOBOAOPOSa B BO3-
AyLHYo cpefy. B npousBoACTBEHHbIX MOMELLEHUSAX PEeKOMEHAYeTCs yCTaHasnveaTb Npw-
TOYHO-BbITSXKHYIO BEHTUNALMIO.

CepoBofopof Takke MOXET BblAENATLCA U3 CynbgaToB npu 06paboTke CTOYHLIX BOA
aHa3pobHbIMUM BakTepusMm B nMpoLeccax nepepaboTku U XpaHeHUst ocaaka.

AMMMHaK. AMMUaK MOXET BblLensaTbCA B npouecce obessonveBaHva U B npoLecce
KpalueHns. CHM3aTb KOHUEHTpaLMio amMmmnaka B pabodvert 30He MOXHO MpW MCMOMNb30BaHWUN
psaa TEXHOMOMMYECKMX MPUEMOB, NMpu 3MMEKTMBHOM MPOMBIBKE rOMbs, a TakKe 3a CyeT
YCTaHOBKN MPUTOYHO-BLITSXKHON BEHTUMNSALMM.

3anax. HenpusaTHbIN 3anax BONU3M KOXXEBEHHbLIX MPEANPUSTUNA MOXKET BbITb MPUYMHON
*anob MecTHOro HaceneHus. 3anax NPOsBNSETCH BCNEACTBUE psfa TEeXHONOrn4eckux ob-
paboToK KOXXEBEHHOTO ChbIPbS, @ TaKKe U3-3a NPUCYTCTBMSA OTXOAO0B U 3HAUUTENBHOIO 00be-
Ma CTouHbIX Bog. KavecTBeHHas o6paboTtka M COOTBETCTBYHOWME YCNOBUSA XPaHEHUA KOXe-
BEHHOrO CbIpbs MO3BOMSAT CHW3WUTL MPOSABMEHWEe 3anaxa. dToMmy OyaeT cnocobcTBoBaTh
Tpebyemas BNaXxHOCTb U TEMNEpaTypa KOXKCbIPLEBOTO Liexa U FePMETUYHOCTb MOMELLIEHUS.

Hawvbonee oLyTMMble 3anaxy XxapakTepHbl AN OYNCTHBIX COOPYKEHWIA.

Pasnen 3. Tekywune ypoBHU 3MUCCUM B OKPYXalolllylo cpeay v
noTpebneHus pecypcos

B naHHoM paspene npueeseHa UHgOpMaLma Mo TUNOBLIM YPOBHAM pacxoja v 3MUC-
CUM BbIBPOCOB KOXEBEHHBLIX NPeANPUATUIA. [peacTaBneHHblE fAaHHbIE B 3HAUNTENbHOW CTe-
MeHV ONPeaensoTCA BUAOM Cbipbs U FOTOBOW NPOAYKLMK, TexHomnorven obpaboTku, MecT-
HbIMW YCMOBUAMM.

3.1 NoTpebneHne u ammccun

Mpn paboTe KOXKEBEHHBIX NPEANPUATUIA B OKPYXAIOLLYHO Cpely BbIASNATCH XUakme,
TBEpPZAblE 1 razoobpa3sHble oTxoabl. B cBoto ouepesb npeanpusitue NoTpebnaeT KOKEeBEeHHOe
CbIpbe, 3HEPIUID, XMMUYeckMe MaTepuans! 1 Bogy. OCHOBHble 06beMbl CTOKOB 06pasytoTcs
Npy BbINMOMHEHUN XMAKOCTHBIX MpoueccoB. OCHOBHYIO Maccy nepepabatbiBaemoro Cbipbs
NpefcTaBnstoT LUKYPbl MOKPOCOMEHOro METOAA KOHCEPBUPOBAHMS.

Ha pucyHke 3.1 npeacrasneH obwmin BUA BXOAHBIX N BbIXOAHBIX NApaMeTpoB TUNOBO-
ro TEXHOMOMMYECKOro nMpoLecca Npov3BoaCcTBa KOXW. HekoTopble 3Ha4YeHUs BXOAHBIX napa-
METPOB, HanpumMep noTpebneHne SHeprumM N XMMUYECKUX MaTepuarnos, MOTyT U3MEHSTLCA B
3aBMCMMOCTM OT KOHKPETHOM TEXHOMOTMM MPOU3BOACTBA. TO Xe CaMOe MOXHO ckasaTb 06
0TX0Aax MPOU3BOACTBA, OOBLEM KOTOPbIX 3aBUCUT OT nepepabaTbiBaeMoro Chipbs, UCMOIb-
30BaHUSi METOLOB PELMPKYIALMU OTpaboTaHHbIX PacTBOPOB, CUCTEMbI OYUCTKM CTOMHBIX BOJ,
W ApYyrvX yCIIOBUIA NPON3BOACTBA.
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KoxxeBeHHOe cbipbe
1TOHHa

Boga Ha TexHonoruue-
CKMe HyX/bl
54-78 m3

Xumunyeckmne
marepuanbl
~ 400 kr

OHeprusa
36-60 I'Ax

NTC 40—2017

[oTOBasa Koxa
220-270 m3

CTOuYHbIE XIK- 200-220 «kr

BOAbI BIK- 75-95 kr

54-78 m3 B3BelleHHble
B-Ba - 130-140 kr
CoepguHeHnsA

Xpoma - 5-6 kr

Teepable HepnybneHoble: 06pe3sb -100 kr
oTX0Abl Mesapa ~225 kr
> 500-700 kr [ybneHble: cpyxka, o6pesb -
205 kr
KoxeBeHHble 0TX0Abl:
neiib - 1.5-2.5 kr
obpesb - 25-35 kr

LLInam OYMCTHBIX COOPYXEHWIA
450-550 kr

(copepxaHue Bnarn -40%)

amMuccusd B OpraHunyeckue
BO3YLUHYO pacTBoputenn- 2-8 kr

cpeny

PucyHok 3.1 — Cxema noTpebasieMbIX peCcypcoB 1 06pasyoLLMXCs 0TX0408B

npuv NPon3BoACTBE KOXN

Bonee geTanbHas MHOpMauuUs No NoTpe6/ieHnto 1 06pasyowmUMcs 0TX04am B Npo-
M3BOACTBE KOXW NpefacTasneHa B Tabnuue 3.1.
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Tabnuya 3.1 — MNoTpebnsemMble pecypchbl U OTXOAbI HA Pa3NUUHLIX CTAAUAX TEXHONOMMK

npon3BoACTBA KOXU

. N N Amuccus B
TexHonornuyeckuii | lMoTpebnsiembiit OtpaboTtaHHbIN
npouecc pecypc pacTBop Orxone! BO3AYLIHYIO
cpeny
MepBuuHasn o6paboTka Cbipbsi U OTMOYHO-30MbHbIE MPOLIECCHI M onepaLum
MepBuuHasn obpa- Xnopwug, HaTpus, HesHauuTenbHoe konu- | Xnopug, 3anax
60TKa Chipba 6uoumabl, 3Heprua |4ecTBo pacTtBopa 6uo- |Harpus
AN OXnaxaeHus yuaos
Otmoka Boaa, wenoyHble XK, BIK, B3BeLueH-
peareHTbl, CMaun- | Hble BELLecTBa, pac-
Bartenu, MAB, 61o- |TBOpUMbIE Genku,
umabl, hepMeHTbl | rpsi3b, KPOBb, COMb,
cmauusarenu, NAB,
6rouuabl, PEepMEHTbI
MesapeHne Boaa XMK, BIK, B3BeLueH- Mesgpa
Hble BELLECTBA, pac-
TBOpUMbIE Bernkn
3oneHue- Bopaa, ruapokcua XK, BINK, B3BeLLeH- Bonoc, CepoBogopog
o6esBonalumMBaHue. |kanbuus, cynbdug |Hble BelllecTsa, pac- 0Caj oK U3-
MpombiBka HaTpus, hepMeHTbI, | TBOpUMbIe Genku, BECTU Mo-
MAB 3MYNbIMPOBaHHbIN XUP, [ cne ouncTku
NPOAYKTbI 4ECTPYKUUM | CTOKOB
BOrioca, rmapokcug,
KanbL1sl, aMMOHUAHbIN
asort, Guounabl, Cynb-
duabl
[BoeHne Boaa To e, 4YTO U nocne FonbeBomn
npeablayLero npoyec- |cnunok, ob-
ca pesb

MpeaaybunbHo-ayOunbHbIE NPOLECCHI U onepauun

O6e33onnBaHue-

Boaa, cynbdar

XMK, BIK, B3seLuek-

AmMMHnak, cepo-

conb, yHrUUUabI

Hble BeLyecTsa, pac-
TBOPVMbIE 6enku, conb,
KMCNOTbI, PYHrULMAbI

MsiryeHue. MNpombIB- | aMMOHUSA, (hepMeEH- | Hble BELLecTBa, pac- BOAOpPOA
Ka Thl TBOPUMbIE Genku, nNpo-
AYKTbl AECTPYKLUK BO-
noca, aMMOHWIAHbBIN
asoT, cynbduabl, conm
Kanbyms
ObesxuprBaHme Boga, MAB, opra- | XK, BlK, B3seLueH-
(ANs CBUHOrO CbIpbsi | HUYECKWI pacTBO- | Hble BELLEeCcTBa, pac-
W OBYYHBbI) puTens TBOPUMbIE Benku, Xu-
pbl, pacTBOpUTENM,
NAB
MnkenesaHue Boga, Kucnotsl, XK, BrK, B3seLueH- Ceposogopoga,

netyJyune Kucno-
Thbl
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TexHonornueckuin | lMoTpebnsembin OtpaboTaHHbIN Otxoabl AMuccun B
npouecc pecypc pacTBop BO3AYLLHYIO
cpeay
Oy6nexne. MNpombis- | Boaa, kucnotbl, ay- | XMK, BINK, s3seLweH-
Ka 6utenu, pyHrMUn- | Hble BeLecTBa, pac-
Abl, cpeacTBa ans | TBOpUMble 6enku, coneb,
NOBbILUEHNS OCHOB- | KUCNOTbI, PYHrULMABI,
HOCTU, Mackmpyto- | CpefcTBa Ans NoBbl-
wme gobaskn LLIEHNS1 OCHOBHOCTW,
Mackupytome Ao6aBku
Omxum To e, YTO 1 nocne
npeablayLiero npovec-
ca
Osoenne. Ctpora- Cnumnok,
Hue. Obpeska CTPYXKa,
obpesb
KpacuneHo-xmpoBarnbHbIe MPoLecchl 1 onepauum
MpombiBKa Boaa, opraHunye- KoxeBeHHas CTpyxKa,
CKU1e KUCMOoThI OpPraHN4YecKne KMCnoThbl
Hentpanusayus. Boaa, HenTtpanusy- | XK, BIK, B3aBeLleH-
MpombiBKa oLMe CONn, CUHTa- |Hble BELeCcTBa, pac-
Hbl TBOPUMbIE Benku,
HeuTpanusyowme co-
1NN, CUHTaHbI
OoaybnusaHve Boga, aybsawme XMK, BIK, B3BeLLeH-
areHTbl, CUHTaHbl, |Hble BellecTBa, pac-
KUCMOTLI, MONUMep- | TBOpumMble 6enku, Ay-
Hble aybutenu BsALWme areHTbl, CUHTa-
Hbl, KUCTOTBI
Kpawenune. Mpombie- | Boga, kpacutenu, | Kpacutenu, xnop- AmMmMUnak, dpeHo-
Ka MAB, kncnotbl opraHuyeckue coeu- nbl
HeHus, MAB, KNCnoTbI
>XuposaHnue Bogaa, MAB, xupbl, |>Kupbl, xnopopraHude-
KUCNOThI CKne coeamHeHus,
MAB, kucnotbl
Omxum. Passogka >Kupbl, xnopopraHuye-
cKne coeamnHeHus,
MNAB, kucnortsbl
OtpenouHble npoyecckl 1 onepauuv
Cyuwka OHeprus Tenno, nap
MexaHuueckne one- | SHeprms KoxeseHn- | Tenno
payum Hasi NbiNb
pyHTOBaHwMe. lNMo- Boaa, rpyHTbl, NO- | KOMNOHeHThI oTgenoy- |LWnam no- [ OpraHuueckune
KPbIBHOE KpalleHUe. |KpbIBHbIE KpaCku, HbIX marepuaros, MNAB | cne ouncTku [ pacteopurenm,
3akpenneHue no- 3akpenurenu, MNMAB CTOKOB asposonu, anb-

KpbITUIA

aeruabl
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Oxon4aHue mabnuusi 3.1

- . . OmMuccus B
TexHonoruyeckun | [MoTpebnsembin OtpaboTaHHbIN
npouecc pecypc pacTBOp Orxoae! BO3AYLIHYIO
cpeay
MeponpuaTUA N0 CHUKEHWIO 3arPsi3HEHNS CTOKOB U BO3AYLLHOW CPEAbI
OumncTtka Bo3gyxa duneTpyowme ma- | OtpaboTaHHble pea- LWnam,
Tepuansl, BoAa, reHTbl PUnNbTPbI
XYMUYeckme pea-
reHTbI
OumncTka CTOYHbIX OHeprus, cneuun- LWnam CepoBogopoa,
BOA, anbHas Xumus amMmMumak
MepepaboTka O0TX0- | SHEPrUs, xumude- | Xumuyeckrne matepua- | 3aBucut ot | B 3aBucumoctu
foB Ckue marepuarnbl B | Nbl B 3aBUCUMOCTW OT | BUAa OTXO- |OT BMaa OTXO-
3aBYCUMOCTU OT BUAa OTXOLOB U TEXHO- | AOB U CMO- [ A0B U TEXHOMNO-
BUAa OTXOLOB U norum o6paboTku coba obpa- |rum obpaboTkm
TexHonorum obpa- 6oTKK
60TKM

3.2 Xummnyeckne matepuanbl

Ob6bem pasnnyHbIX XMMUYECKMX MaTepuanos, UCMonb3yeMbiX Npu NpoU3BOACTBE KO-
X1, MOXET BapbMpoBaTbCs B LUMPOKOM AnanasoHe, KOTOPbIM 3aBUCUT OT Buaa obpabaTbisa-
€MOro CbIpbsl, BUAA rOTOBOW MPOAYKLMIN U TEXHONOMMM 0BpaboTKu.

N3 HeopraHnM4ecknx XMMUYECKMX MaTepuarnoB B KOXEBEHHOW TEXHONMOrMU NMpUMEHs-
HOTCA CyNbUA HaTPUA, MTMAPOKCUA KanbLWsA, CepHasi U CorsiHaa KMCNoTa, kapboHaT HaTpus,
CynbMUT HaTpuA. Take NCNonb3YTCA pasnnyHble MHOrOTOHHaXKHbIE OpraHUYeckue coeau-
HEHWs1 — YKCYCHas U MypaBbMHas KUCNOTa, pacTuTenbHble Aybutenn, NnonMMmepHble CMonbl,
KpacuTtenu, xupyrowme marepuansl. [pumepHble 06beMbl NOTPEBNAEMBIX XUMUYECKUX Ma-
Tepwanos (B NpoueHTax oT obuero obvema) npegcraeneHsl B Tabnuue 3.2 [15].

Tabnuya 3.2 — OCHOBHbIE 1 BCMOMOraTernbHble XMMUYECKMe MaTtepuarb!, UConb3yemble B
TEXHOMOrM NPOU3BOACTBAE KOXK 13 LUKyp KPC

Xumuyeckue marepuansl O61beM notpebneHusi, %

MAB (aHWOHHbIE, KATUOHHbIE, HENOHOTEHHbIE) 2
AHTUCENTMKM, Broumabl 0,3
HeopraHudyeckue coeguHeHus (Cynbdua HATPUs, rMapPoKCUI Kanb-

LS, CONU, KNCNOTbI) 37
Oybutenun (MuHepanbHble, pacTuTenbHble, anbaeruaHolie) 25
OpraHunyeckue KMCnoTbl (YKCycHasi, MypaBbUHas!) 5
Kpacutenu 4
>KupyoLme maTtepuansi 7
Matepwnanbl gns oTAENKN 11
OpraHuyeckue pactsoputenu 4
depmMeHTHbIe npenaparbl 2
BcnomoraTenbHble MaTepuarnbl 2,7
Wtoro 100
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MepeuncneHHble BbIlLE XMMUYECKME MaTepuarnsl, 0COGEHHO M3 YMCna BCromorarterbs-
HbIX BELLECTB, He Bcerga COMpoBOXAalTCs nacnopramMu 6e3onacHOCTU MPOAYKUMW, YTO
HE NO3BONSAET OLEHWUTb MX pearnbHy0 ONacHOCTb ANS 340POBbA PabOTHWMKOB MPEeANnpUSTAN U
TOKCUYHOCTb MNPV BO3AEUCTBUM Ha OKPY>KAIOLLYHO Cpeay.

B aton cBfian LenecoobpasHO NpPoBOAWTL OLEHKY MOTEeHLUManbHOW TOKCUYHOCTU U
3KOMOrMYECKUX MOCNEACTBUA BO3LENCTBMA TOMO UMM MHOMO xumwudeckoro matepuana. MNpu
3TOM CrefyeT yuuTbiBaTh criefyrolme dakTopsil:

- XMMUYECKUI COCTaB UNn CTPOEHUE maTtepuana;

- cpefa, B KOTOPOW 3TOT XMMUYECKUIA MaTepuan CoaepXknTcs (BblaensieTcs);

- coaepxaHue (KOHLEeHTpaLmsa) XMMNYeCKoro matepuana;

- BO3MOXHAas TpaHchopMaLms XMMUYECKNX MaTepranos B npouecce o6paboTtku

NHdOpMaLms 0 XMMUYECKNX BELLECTBAX U UX NOTEHLUMAarbHOW ONacHOCTU MNpejcTaB-
neHa B lMepeyHe 3arpsasHSAIOWMX BELLECTB, B OTHOLIEHUN KOTOPbLIX NPUMEHSIOTCS METOoAbI
rocyAapCTBEHHOIO perynmpoBaHms B o6nactu oxpaHbl okpykatowen cpeapl (pacropstkeHue
MpaButenscTtea PP ot 8 mona 2015 1. Ne 1316-p). Ana uMnopTUpyeMbIX XUMUYECKNX MaTe-
puanos cyLiecTByloT TpeboeaHWA EBponenckoro xuMm4eckoro sakoHogartenscrea «lpasuna
CoobLuecTBa 0 XMMUYECKUX BeLlecTBax U ux 6esonacHoro ncnonb3osaHnsy (PernameHt Ee-
ponewnckoro napnameHta u Coseta EC 1907/2006 ot 18 gekabps 2006 r. oTHOCUTENBHO pe-
rMCTpaumy, OLEHKW, PaspelleHUss W OrpaHNYEHNs XUMUYEcKMx Bewects (PernameHT
REACH)).

3.2.1 Xnopup Hatpua

Xnopug, HaTpus NOCTYNaeT B CTOYHbIE BOALI KOXKEBEHHOIO MPOM3BOACTBA NOCne Npo-
BEAEHMS OTMOYHO-30JIbHBIX U NpeaayominbHO-AyOUnbHBLIX NPOLECCOB. Xnopua HaTtpust XO-
POLLO PacTBOPUM B BOAE, MPAKTUYECKN HE OCaXKAAETCH, U NO3TOMY CTOYHbIE BOAbI OUYUCTUTL
OT 3TOW conu focTaTtoyHo npobnematuyHo. Crnocobbl, NO3BONAILLME peKyrnepupoBaTh Xo-
puabl U3 OTpaboTaHHbLIX PacTBOpPOB, TPEOYHOT BonblUMX 3aTpaT 1 NPOBEAEHMS CNOXHbLIX 06-
paboToK, TakMx Kak 3nekTpoauanus, obpaTHbI OCMOC, ynbTpadunbTpauums, BbinapuBaHue
v ap. [14].

CopepxaHne xnopuaoe B 0TpaboTaHHbIX pacTBoOpax Ha OTAENbHbLIX CTAAUAX TEXHOMO-
rMYeckoro nNpoLecca NpeacTaBneHo Ha gnarpamMme (CM. pucyHok 3.2).

Xnopuabl NoAaensitoT AEACTBUE MMKPOOPraHM3MOB B AManasoHe KOHUeHTpauun 50—
100 r/n. B cMeLuaHHbIX NPOU3BOACTBEHHbIX CTOKAX KOXEBEHHbIX NPeanpuUsTUA coaepxaHne
xnopwuaoe peako npesbiwaeT 10 r/n, YTo He NO3BONAET rOBOPUTL O NOTEHLMANBHON ONacHo-
CTW Xnopuza HaTpusi.
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® Haunyywwii = Tunosoii

PucyHok 3.2 — CpaBHUTe/fIbHasA KOHUEHTpauus xnopuaos
B OTpaboTaHHbIX pacTBopax, r/n

3.2.2 Cynbthatbl

OCHOBHbIMW NpoLeccamMu, NPUBOAALLMMUN K 3arpA3HEHNIO CTOKOB cyfbharamu, ABNS-
I0TCS npoleccel o6e33onuBanus, fybnenus n gogy6nveaHusa. Mpu o6e3sonveaHun npume-
HAeTcsA cynbaT aMMOHMA, B Ay6neHun — cepHas KucnoTa WM OCHOBHOW cynbghaT Xpoma.
MHorve cuHTeTMyeckne aybutenn cofepxar cynbaTHble rpynnbl. Takxke cynbgarsl Moryt
06pa3oBbIBATLCA MPU OKUCNEHUN CYNb(UL0B B CTOYHbLIX BOAAX.

MpucyTcTBre cyNbaTtoB B CTOYHLIX BOAAX B KOHLEHTpauusax 4o 5 r/n He cka3blBaeTcs
Ha npoueccax 610/I0rMYecKolrt OUNUCTKW, OAHAKO MOXET NPMBECTU K paspyLleHWio 6eTOHHbIX
OUYMUCTHbIX COOPYXEHWUIA.

CopepxaHve cynbatoB B 0TpaboTaHHbIX pacTBopax NpeacTaB/ieHO Ha pucyHke 3.3
[14].
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H3nnyuwmini - «Tunosoi

CopepxaHvie cynbguaTos, r/n
PucyHok 3.3 — CpaBHUTENIbHAaA KOHUEHTpaLus cynbqaros
B OTpabOoTaHHbIX pacTBopax, rn
3.2.3 Cynbgungbl

CogepxaHue cynbpuioB B CTOUHLIX BOAAX KOXEBEHHOTO NPOW3BOACTBA 06YC/0BNEHO
“crnofb3oBaHWeM B MpoLEecce 30/1eHUA-06€3BOMAIMBAHNSA Cy/bdnaa 1 ruapocynbguaa
HaTpusl. CofepxaHue Cynb(PUAOB B OTpabOTaHHbLIX pacTBopax Mocne  30/eHUs-
06e3B0/1alMBaHNs 1 nocne 06e330/IMBaHNSA-MSATYEHNUS] NPEACTABNEHO HA PUCYHKe 3.4,

® Hannyuwwmii  «Tunosoii

O6e330/mBaHve

3orneHune-
obe3BonaluvBaHne

CopfiepKaHvie Cynbmaos, r/n

PucyHok 3.4 — CpaBHUTENbHAA KOHLEHTpauus cynbunaos
B OTpaboTaHHbIX pacTtBopax, rn
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B pabounx pactBopax u oTpaboTaHHbIX CTOKax LLENOYHOro xapakrepa cynbduibl
NMPUCYTCTBYIOT B HEaKTMBHOM cocTosiHuW. OfHako npu 3HadeHusix pH meHee 9,5 mns Takmx
CTOKOB BbIAEINSIETCA CEPOBOAOPOS, XapaKTEPUIYIOLLMIACS HEMPUATHLIM 3aMaxoM U BbICOKOM
TOKCWYHOCTLIO, AaXe MPU HU3KUX KOHLEHTpaumsx. CMepTenbHoW ANs YenoBeka KOHUeHTpa-
LUnen cepoBogopofa B BO3fyxe cunTaetcs 3HaveHme 100 ppm, npu aTom ocoboro 3anaxa
He oLuyLlaeTcs.

MpenensHO fONYCTUMON KOHLIEHTPaLMEN CEPOBOAOPOAA B BO3AYXEe NMPOU3BOACTBEH-
HbIX MOMELLEHMA cumTaeTca 0,008 Mr/m® [na oBecneyeHuns ycroeumii 6830nacHOCTU Npoum3-
BO/JCTBEHHbIE Liexa, rae BO3MOXHO BblLeNeHne CepoBofopoAa, AOMKHbI OblTb OCHALLEHbI
NMPUTOYHO-BBITSXXHON CUCTEMOW BEHTUNSALMN.

CepoBogopoa MoXeT 06pasoBbIBATLCS B CUMCTEMAaX OMUCTKM CTOYHBIX BOJ MO Len-
CTBMEM aHaspoBbHbIX BakTepuii. ITn GakTepun cnocobHbl BOCCTaHaBNMBaTh Cynbdatbl A0
CepoBOAOpOAa, YBENUUMBAA ero KOHLUeHTpauuo B cTokax. CoeanHeHus, cogepxalyme Tmo-
NoBble rpynnbl, MOTYT NEePEeXoaunTb B pacTBOp B peaynbTaTe paspyLUeHUs KepaTnHa Bomnoca.

CopepxaHne cepoBoaopona B BO3ayxe B 00bEMHbIX KOHUEeHTpaumsx oT 4 % no 45 %
MOXET NMPUBECTU K BOTOPAHMIO U B3PbIBY 3TON CMECH.

3.2.4 Asotcoaepxalme coeanHEHUs

AsoTcogepxalime COeANHEHNNA B CTOYHbIX BOAaxX 06pasytoTcs B OCHOBHOM B pe3ynb-
TaTe paspyLlieHns Genka npu NpoBeAEHMN OTMOYHO-30/1bHbIX NPOLIECCOB, a Takke B Npouec-
ce 06e330nMBaHUs CynbaTtoM aMMOHUSA. B OUNCTHBIX COOPYKEHUSX BUONOrNYECKON OUNCT-
KM @MMOHWAHBIA a30T NOABEPraeTCsi HUTPUMKALMA.

MpuHUMas BO BHWMaHWE TOKCWYHOCTb @MMOHWAHOrO a3oTa B OTHOLUEHWW BOAHOW
drnopbl U dayHbl, Bbicokoe 3HadeHne XIMK n BIIK, BosmoxHocTe 06pa3oBanma HUTpaToB,
cnegyet obpalyatb 0coboe BHMMaHWE Ha CHUXEHME UCMONb3OBaHWUSA a3oTcoaepXalimx Xu-
MUYECKMX MaTepuarnoB B TexXHOMorMyeckoMm npouecce. Ha auarpamme (cMm. pucyHok 3.5)
NpeAcTaBneHbl CPaBHUTENbHBbIE KOHLEHTPALMN aMMOHUAHOIO a30Ta Ha OTAEMNbHbIX CTaanAX
KOXXEBEHHOrO NMPON3BOACTBA.
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® Haunyuwmii 1 Tunosoit

PucyHok 3.5 — CpaBHUTEeNbHAsA KOHLEHTpauuss aMMOHUIMHOIO asoTa
B oTpaboTaHHbIX pacTBopax, r/n

3.25 [Oyb6aume coegmHeHus
3.25.1 [Ay6sawme coegmHeHuns xpoma (1)

CoeayHeHVS1 XpOMa NEepPeEXoAAT B 0TpaboTaHHbIe pacTBOpbI Moc/e NpoLeccos aybne-
HUA 1 [oay6nMBaHMS, a Takke B pesysbTare MpoMbIBOK. CofepxaHve coeayHeHuid xpoma
(Il) B oTpaboTaHHbIX pacTBopax NpeacTas/ieHo Ha pucyHke 3.6.

® Haunyuywmii | Tunosoit

CopepxaHue coefvHeHU Xpoma, r/n

PucyHok 3.6 — CopgepxaHue coeguHeHunii xpoma (lI)
B 0TpaboTaHHbIX pacTBopax
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Oybawee gencrene conen xpoma nseecTHo ¢ 1858 r. Xpomoeoe ayOneHvne B HacTos-
Lee BpeMA ABNSETCH CaMbIM pacrnpocTpaHeHHsIM — Gonee 80 % roToBOW KoXW BblpabaTbl-
BaeTCA € UCNONb30BaHMEM AYOSLLMX COeAUHEHUI XpOMa.

XpomoBble COEANHEHUS B 3HaAUUTENbHBLIX OObemax MonajatoT B NpUpPOaHble Bogoe-
Mbl. Bnnss Ha coctae 1 CBOMCTBa NpUPOAHbLIX BOA, COEAMHEHUS XPOMa Bbi3biBalOT Heobpa-
TUMbIE U3MEHEHUS B OPraHn3Max pacTeHUM U XMBOTHBIX U ONOCPEACTBOBAHO BO3AENCTBYHOT
Ha Bcto Buocdepy. MNpepensHo aonyctumas koHueHTpaums (MAK) nepea cbpocom B npu-
poaHble Bogoembl coctasnsaeT 0,02 mr/n no xpomy (V1) n 0,07 mr/n no xpomy (lll), cumTtas Ha
okcug xpoma (Mpukas Pocpbibonosctea oT 18.01.2010 Ne 20 n CanlluH 2.1.5.980—00).

Tokcuyeckoe AENCTBME XpOMa Ha JeroBeka NPUMBOAUT K HapylleHuto obMeHa Be-
LLIECTB, CKa3bIBAETCH HA NOBPEXAEHUM MEYEHWN, NOYEK, XKENyAOYHO-KULLEYHOro TpakTa, Ccep-
JievHo-cocyancTon cuctembl. CoeiMHEHNA XpoMa, nonagas B OpraHnsm 4Yernoseka, MHrMbu-
PYIOT (hEPMEHTbI M YrHETAIOT TKAaHEBOE AblXaHue.

CoeaMHEeHMA XpoMa OCHOXHSIFOT OYUCTKY CTOMHbIX BOA OT APYrUX 3arpsisBHUTENen, no-
CKOMbKY YrHETAIOT XN3HEAEATENbHOCTb a3pobHbIX GakTepun.

3.2.5.2 PactutenbHble gyoutenu

Skonornyeckne I'IpOﬁJ'IeMbI, CBA3aHHbIe C NPUMEeHEeHUeM PacTUTEeNbHbIX 3KCTPaKTOoB,
CMHTaHOB 1 anbaerngHbix ayoutenen, obycnosneHbl UX HU3KOM CNOCODHOCTLIO K Buonormye-
CKOMY Pa3snOXEHUIO Y TOKCUYHOCTBLIO MO OTHOLUEHWIO K MPEeACTaBUTENSM BOAHOW donopsl U
dayHbl.

TaHngbl pacTuTenbHbIX Ayoutenen npeacTaBnsaloT cobon CnoXHbIE NONMGEHONbHbIE
COEJVHEHVISA, KOTOPbIE MOXHO PasfenuTb Ha IBE OCHOBHbIE rpynmbl:

- MNPOKaTEXNHOBLIE NN KOHAEHCUPYEMbIE (MMMO3a, KBeOpaxo);

- MporannoBsbIe UMK rMaponmMayemble (MupobanaH, Ay, cyMax, KalTaH).

deHonbHbIE coeanHeHnsa ABNATCA O4HMMU N3 CaMbIX TPyAHOU3BNEKAaeMbIX BELeCTB,
COAEPXKAaLUMXCHA B CTOYHbIX BOAAX KOXEBEHHbIX npeanpuatvii. CogepxaHue heHonoB B Npo-
MBILLMIEHHBIX CTOKax MOXET cocTaBnsaTb OT 5 go 10 r/n, npu TOM, YTO AOMNYCTUMAsT KOHLIEH-
Tpauua eHONoB B NUTLEBOM BOAE M BOAE PbICOXO3ANCTBEHHBLIX BOAO-€MOB COCTaBnsAeT
0,001 mr/n. CTouHble BOALI, copepalime pacTUTenbHble AYOUTENW, XapakTepusyTcs Bbl-
CoKMMM 3HaveHuaMn XK.

3.2.5.3 CuHTeTHMUEeCKMe ayoutenn

CuHTeTuyeckne aybuTtenu (CMHTaHb!) B OCHOBHOM SBMNSIOTCA CylbUpPOBaHHLIMW NPO-
LYKTaMW KOHOEHCaUMN apoMaTU4ecKnx COEQNHEHUIA, Takmx kak beHon, Kpeson unm Hadra-
IWH, ¢ dopmaneaerngom. B aKonormyeckoMm OTHOLUEHUM CUHTaHbI HEPaBHOLEHHbI: OAHM U3
HUX He noABepXeHbl BMONorMyeckoMy PasnoXeHWUo, Apyrie pasnararoTcs nerko u BbicTpo.
CnocoBHOCTb CUHTaHOB K BUOPasNOXEHUIO 3aBUCUT OT COAEpPXaHUs B HUX PEHOMbHbIX CO-
eanHeHnn [9)]. MpocTble heHoNbl NErko NoaBEPrarTCs BUOXMMMUYECKOMY OKUcneHuo. MHo-
roaTomHble PeHOIbI PaspyLIaoTCA Noa AENCTBUEM XMMUYECKMX OKUCIUTENEN.

K cuHTETUYECKUM AYOUTENAM MOXHO OTHECTM aMMHOCMOIbI, KOTOPLIE XapakTepuay-
IOTCA COLEPXKaHMEM HEe3HauMTEeNIbHOro KonM4ecTsa opManbiernaa, a Takke BbICOKOMONe-
KynsipHble NPOAYKTbl MONMMEpPU3aUmn akpunoBbiX MOHOMEPOB. OTW NPOAYKTbI MOABEPKEHDI
aHaspobHOMy K aspobHOMYy B1ONOrMYecKOMy paspyLUleHuto [14].
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3.2.5.4 Anbpernabl

B npoueccax KOXeBEHHOro NpousBoLCTBa HanborbLUee pacnpoCTpPaHeHe B Ka4yecTee
AyBuTenen Nonyvunu rnyTapoBblid anbierns, rmvokcans n opmansaerns. Beneacreve Bbl-
COKOW peaKLMOHHOW CnocoBHOCTU OHWU B3anMOLEWCTBYIOT M CBA3bIBAOTCA ¢ 6enkamu, npu-
CYTCTBYIOLIMMA B CTOMHbIX BOAaX, MOSTOMY OCOOOW OMacHOCTM MPW OYUCTKE CTOKOB
He NpeLCTaBnstoT.

rJ'IyTapOBbIIZ anbgerng oka3bliBaeTt 68KTepI/ILW|,D,Hoe ,El,el7ICTBV|e N MOXET UCNnonb3oBaTb-
CS1 B KayecTBe Ae3MHDULMPYIOLLEro cpeacTaa.

3.2.6 OpraHuyeckue pacTBopuTenun

OpraHu4yeckne pacTBOPUTENW B OCHOBHOM WCMOMb3YHOTCA B KOMMO3ULMAX AMA MO-
KPbIBHOTO KpaLUEHUsi Mpy OTAENKE KOXWN. OTN COSANHEHUS NMPEACTaBIAOT CEPLE3HYI0 onac-
HOCTb KaK ANsi YenoBeka, TaK U AN okpyxarlen cpeapbl. [octynas B atmocdepy, opraHu-
YecKne COeaVHEHNST MOTYT Bbi3blBaTb KOCBEHHbIE 3(eKTbI, CBSA3aHHbIE C (POTOXUMNYECKAM
OKMCIEHNEM.

XpaHeHue 1 paboTa C OpraHU4ecKMMU pacTBOpPUTENAMN TPEOYIOT HannuMs COOTBET-
CTBYHOLLMX NOMELLEHUIA 1 COBMOAEHMSA NpaBun NPOTUBOMNOXAapHOM 6e30onacHOCTU.

3.2.7 MNoBepXHOCTHO-aKTUBHbIE BelecTBa

PasnuyatoT HEMOHOreHHbIe, aHNOHHbIE U KaTuoHHbIE MAB, koTOpbIE MCnoNb3yTCA B
Ka4ecTBe AUCMEPraTtopoB, SMyJbratopoB, aHTUCTATMKOB, CMAaYvBarenen, BoAOOTTaNKNBa-
LLMX peareHToB.

B 0TMOYHO-30MbHBIX NMpoLEeccax B OCHOBHOM MPUMEHSIIOTCA HEUOHOreHHbIE NOBEpX-
HOCTHO-aKTUBHbIE BELLECTBA, Takne kak ankokcunatbl. HasHaueHue atux MAB 3akniovaercs
B CMaudvMBaHwv, yaaneHuu 3arpsa3HeHUn, SMynbrpoBaHUN KUPOBbIX BELWECTB LWKypbl. OHM
CUHTE3MpPOBaHbl Ha OCHOBE apoMaTvyeckux unn anudatnmyeckux nOoNmMaTOKCUNAaToB.
B nocnegHue rogbl ncrnone3osaHue HoHundeHona n HoHundeHonatokcunara (NPE) B npo-
N3BOACTBE KOXM orpaHnyeHo ampektmeon EC. B kauecTBe anbTepHaTVBbI MPEAIOKEHO Npu-
MEHSATb STOKCUIMPOBAHHbBIE CIIMPThLI UMM aNKUIMNOMUITIMKO3UAbI, KOTOPbIE JIErko pasnararTcs
B @9pobHbIX 1 aHaspobHbIX ycrnosumsix [16]. OAHaKO KX UCMONb30BaHWE OFPpaHUYUBAETCS U3-
38 UHTEHCMBHOrO NeHO0Bpa3oBaHus.

AHnoHHble T1AB, Takvme kak anudatndeckne cynbgOoHaTbl, HAaXOAAT NMPUMEHEHVE B
npoueccax obezaxmpmnBaHns 1 kpaweHms. Mx cnocobHocTb kK BUONOrMYeckoMy pasnoXKeHUIo
3aBUCUT OT 3aMeLLiatoLLEN ankubHOW rpynnbl.

JInHelHble ankunmMpoBaHHble GeH30mnCyNb(OHOBBIE KUCHOThI JaBHO MCMONb3YyTCs B
KO>KEBEHHOW TEXHOMOrMK, OHWM CNocobHbI Nerko pasnaratbes [14].

KaTnoHHble NMOBEPXHOCTHO-aKTMBHbIE BELLECTBA, TakMe Kak CONM YETBEPTUYHOIO am-
MOHUWS, UCMOSb3YIOT B KadyecTee GMOLMAOB M KOMMNEKCOOOPa3yoLMX peareHToB. 3TN co-
©ANHEHNS1 OTHOCSTCH K TPYAHOpasnaraeMbIM BELLECTBaM.

Mpucytctane MNAB B CTOYHBIX BOgax OTpULATENBHO BNMUSIET Ha paboTy OYMCTHLIX CO-
OPYKEHUIA: CHKAaET aPeKTUBHOCTL paboThl MEPBUHYHBIX OTCTOMHUKOB, 3aTPYAHSET NpoLece
ceAvMEHTaLMN U3BECTH, TOPMO3nT Broxmmmyeckmne npoueccel. MNAK ana 6onbwunHcTea MNAB
pasHo 10—20 mr/n 4Na coopyeHniA BUoNOrMYEeCcKon OUNCTKM.
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3.2.8 XXupylowme matepuarnbl U KOMINO3ULUKU

B coctaBe XupyoLwmx KOMMO3MLMIA HAXOASAT NPUMEHEHNE Kak NMPUPOAHbIE, Tak N CUH-
TETUYECKUE KUPbI, @ Takke NpPoAyKTbl X Moaudukaumu. LLnpoko mcnonb3ayoTcs xnopupo-
BaHHble napaduHbl [15].

3.2.9 BcnomorarternbHble Matepuanbl

K BcnomorartenbHbIM Marepvanam, UCMonb3yeMbiM B KOXKEBEHHOM NPOU3BOACTBE, OT-
HOCAT pasnuuyHble COEAMHEHWs, Hanpumep AvkapboHoBble anudaTnydeckne KUCNOTbl U UX
conu, ¢dranarbl, conu pocdOpHON KMCNOTbl. ITU COEAMHEHUS MPUMEHSIIOTCS B KavecTBe
MacKMpPyOLLMX, CMaYMBatOLLMX, KOMINEKCooOpasyroLLmx o6aBoK.

3.2.10 Kpacutenu n BcriomorareribHble BelecTBa ANA KpaweHna

MpucyTCcTBME KpPacuTENen B CTOYHbIX BOAAX 3AMETHO No ux okpacke. Kpacurenu ot-
HOCHTCA K TpyAHOpasnaraeMbIM coeiuHeHuaM, yeenmumsatot 3HadeHune XK, BrK [17].

OcHoBHYI0 A0NIO KpacuTenen NPeAcTaBnsaloT aHNOHHbIE (KUCNOTHble) kpacutenu. Mo
XMMUYECKOMY CTPOEHMIO 3TW KpacuTensa SIBMSIOTCH MPOW3BOAHLIMU aHTPaxmHOHa WUNWU TpuU-
heHunmeTaHa.

Camyro GonbLuyo rpynny CUHTETUYECKUX KpacuTenen npepcTasnsioT a3okpacuTenu.
3akoHogartensHo B EC 3anpelyaeTcs ucnons3oBaHWe asokpacuTenen ykasaHHbIX B Npuno-
xeHun XVII k PernameHty EC 1907/2006 EBponerickoro napnameHTa n Coseta 0 perncrpa-
LK, OLEHKE, PaspeLLlEHNN N OrPaHNYEHN (3anpeLLeHUM) NPUMEHEHNS XMMUYECKUX BELLIECTB
(REACH).

Ons KpalleHUsi KOXM MCMOMBb3YIOTCA TakkKe METaNNOKOMIMNEKCHbIE KpacuTenu, B Co-
CTaB KOTOPbIX BXOAST aTOM MeTanna v ogHa unu LBe Monekyrbl asokpacutens. B kadectee
MeTanna MoryT NpucyTCTBOBaTbL &TOMbI Xenesa, Xpoma, meau, kobansTa.

OKCnepuMeHTbI Mokasanu, YTO MEeTarnnoKOMMMEKCHbIE KpacuTenn He yxXyALarT npo-
Lilecc KOMMocTupoBaHua Genokcoaepallmx OTXOAOB, KPOME KpacuTenen, KoTopble copep-
xat meab. Meab obnagaet pyHrIMUMAHBLIM 1 BakTepULMaHBIM AENCTBUEM, YTO MPENSATCTBYET
Pa3noXeHWNIo OTXOL0B.

B npouecce kpalleHus 4acTo MCMONb3ylTCA BCroOMOraTernbHble marepuansl, ynyu-
Lwarowpe cMmaumBaHve nonydabpukata u guddysuno kpacutenen, obecneymsaroe pas-
HOMEPHOCTb OKpalUMBaHusi. HekoTopble M3 3TMX MatepuanoB MOryT COAEpXaTb MOTeHLM-
anbHO BPeAHbIe AN CTOYHbBIX BOA BELLeCTBa.

3.2.11 Marepuanb! Ans oOTAEIKA KOXN

OTaenoyHble MaTepuarns! NPeAcTaBneHbl CNOXHLIMU KOMMNO3UUMAMK, COCTOALLMMA 13
OOonbLIOrO KONMYeCTBa OTAENbHbIX KOMMOHEHTOB: NiieHkoobpasosarenemn, NMrMeHToB, CBs-
3YHOLMX, SMYbraTopoB, cMadmBaTenen, 61MouMaoB, aHTUCTATUKOB U Ap.

BenkoBble cBA3yHOLME NPeACTaBneHbl NPOAYKTaMN pacTBOPEHUs! KonnareHa 1 kaseu-
HoM. MNMonMMepHble CBA3yHOLWME BKNoYatoT B cebs akpunaTtbl, AUEHOBbIE NONMMEpPhbI, Nonu-
ypeTaHbl, BUHMnaLeTaTbl.
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B nokpbIBHbIE KOMMO3ULMW BXOAAT OpraHMYeckue W HEOPraHM4eckne MUrMeHThbI.
B kauecTBe ClUMBaIOLMX PeareHToB UCMONb3YIOTCA NOMMU3OLIMaHaThbl, SMOKCUAbI, anbaery-
abl.

JNlakoBble NMOKpbITUS OPMUPYIOTCA HA OCHOBE OPraHOBOAHLIX MPOU3BOAHLIX HUTPO-
Lennonosbl UM Ha OCHOBE NOSIMYPETaHOBbLIX KOMMO3ULIVIA.

Mpn XxpaHeH KOMMNO3MLMIA Ha ocHOBE BenkoBbIX CBA3YIOLLMX B UX COCTaB BBOAST aH-
TUCENTUKM 1 Broumabl.

3.3 Boaga 1 cTouYHble BOAbI

3.3.1 MNoTpebneHue Boabl

B cooTBeTCTBUM C HasHa4eHWeM Bofa, noTpedbnsemas KOXeBeHHbIMU NpennpUATUS-
MU, NoApPa3AEnsAeTca Ha TEXHOMOMMYECKYIO BOAY, pacxoayemyto Ha o6paboTky KOXeBEHHOro
Cbipbs 1 nonydabpurkarta, U TEXHUYECKYH, PacXoayeMyto Ha XO3ANCTBEHHO-ObITOBbIE LiEnw,
04MCTKY CTOKOB U ap. OObem TexHWYecKoW BOAbl cocTasnaeT nopsaka 20 % obwero no-
Tpebnenus [14].

Pacxop TexHONOrM4eckon BoAkl 3aBUCUT OT Buaa obpabartbiBaeMoro Chipbs, TEXHOMO-
MM NPOU3BOLCTBA, acCoOpPTMMEHTa roToBor npogykumn. Mo ganHeM [14] noTpebnenve sogbl
B pacyeTe Ha 1 T Cbipbs cocTaenseT oT 54 1o 78 M3. OCHOBHOE KOMMYECTBO BOALI PACXOAY-
eTCsi Ha MpoBefEHME OTMOYHO-30MbHBLIX MPOLECCcoB. B kavyecTBe UCTOYHWMKOB BOAbI MOTYT
BbITb peyYHble pecypchl, rOpOAckoe BOAOCHaBX)eHNe, apTe3naHCKne CKBEXMHbI.

3.3.2 OuncTKa CTOUYHbIX BOA,

OCHOBHbBIMW NOKa3aTENAMW, XapaKTEPU3YIOLLIMMN COCTOSHUE MPOU3BOACTBEHHbLIX CTO-
KOB, SIBNSIIOTCH Xummdeckoe noTtpebnenne kucnopoga (XMK), Guoxmmmnyeckoe notpebneHne
kucriopoga (BIK), cogepxaHue B3BelleHHbIX Bewecte (BB), copepxaHne amMMOHWNHOrO
asoTta, obuwee cogepxaHne asoTa, coaepxaHue cynbdaTtos, xnopuaos, docdaTos, Cynb-
dugoe, deHonos, CMAB, xpoMa, xupa, 3Ha4yeHne pH.

o 75 % BINK u XMK npuxoanTcs Ha CTOKU OT OTMOYHO-30J1bHbIX Npoueccos [14]. Oc-
HOBHOW 06beM B3BELLUEHHbIX BELEeCTB NEPEXOANT B CTOYHBLIE BOAbI MOCIE NPOLIECCOB 30r1e-
HUA 1 obesponawmeaHus. B LenoM Ha cTagum OTMOYHO-30MbHBIX NpoLeccoB oBpasytoTces
Haubonee 3arpAsHeHHbIe CTOKW, coaepXKallme rpssk, KpoBb, 6enku, B3BELLeHHbIE BELLEeCTBa,
MApOKCUA, Kanbums, cynbguabl, XNopuabl N UMetoLLme BbICOKOe 3HaveHne pH.

CToku OoT npoueccoB 06e330IMBaHNA U MSArMEHUS cogepxat Cynbduabl, aMMOHUAHBINA
a30T, CONM KanbLys.

Mocne npoueccoB NukeneeaHWs n AybneHMA OCHOBHbLIMW 3arpsA3HUTENAMU CTOYHbIX
BOA SIBMSIIOTCS CONMW Xpoma U KucnoTel. B cnyyae pactutensHoro aybneHns B CTOKM nona-
JatoT beHoncoaepalyme NPOAYKTbI, YTO NPOSBNSAETCA B BbICOKMX 3Ha4eHnax XK.

B Tabnuue 3.3 npvBeaeH cpeaHuiA cocTae OTpaboTaHHbIX PacTBOPOB MOCHE KUAKOCT-
HbIX NPOLIECCOB KOXEBEHHOro npounseoacTaa [14].
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Tabnuya 3.3 — CocTtas oTpaboTaHHbIX PacTBOPOB NOCHE XUAKOCTHBIX NMPOLIECCOB KOXEBEHHOrO NPOU3BOACTBA, /N

B3Be-
Asor Xn -| Cynb- Cynb- Xpom
Mpouecc m::l.::'e aMmmo- ;bplu (*)X;Tbl (*)Zl,qbl (FI)II) Kupbl XMNK BNK CnAB pH
HWAHbIN
cTBa
MpombiBKa 7,6-11,5 — 7,3-14,7 — — — — — 2-5 — 7,9-9,6
Otmoka 1,5-36 |0,01-0,5|6,8-10,1 — — — 045 |08-09|04-06| 0-04 |76-104
3oneHune-obesBonalumBaHune 6,8-356| 1,6-29 | 0,9-36 | 1,2-25 | 1,0-10,1 — 0,2-46 |2,5-13,7|2,0-11,1| 0-19 |8,9-12,2
[MpombiBKa 1,5-2,2 | 0,1-0,2 — — 0,3-0,6 — 0,4-06 | 0,9-1,2 | 0,2-0,3 — 8,2-8,9
Ob6es3onvBaHne 0,8-3,0 | 0-0,3 — 1,5-8,2 — — — — 1,7-3,0 — 7,6-8,0
MukenesaHne 0,7-6,5 — — 20-30 — 2,063 | 040 |[18-70| 0545 — 3,5-5,0
LybneHve — — — — — — — — — — —
[MpombiBka 0,2-0,4 — — — — 0,2-0,5 — 0,1-0,2 — — 42-54
Hewvtpanusayus 0,1-3,0 — — 0,8-3,2 — 0-0,1 — 0,6-11,7| 0,2-0,3 — 6,0-8,5
MpombliBKa — — — — — — — 0,104 | 0,1-0,2 — 6,0-7,5
KpaweHnune 0,916 | 0,1-0,2 — — — — 2,5-12,7| 2,3-8,9 | 1,8-5,7 | 0,1-0,2 | 5,0-6,0
>XnpoBaHue — — — — — — — — — — —

Hoaybnneanue

210¢—0v 01N



NTC 40—2017

3.4 BropuuHble NpoAyKTbl U OTXOAbI

Ons MUMHMManusauum KonuyectTBa OTXOAOB HEeOBXOAMMO onpeAenvTb UCTOYHUK U
o6bem 06pasytoLLnXCsi OTXOA0B, UX PUUKO-XMMUYECKNE CBONCTBA, 3KONOMMYHOCTb U TOK-
CUYHOCTb, BO3MOXXHOCTb MX nepepaboTku.

Mo cywecTBytoLLen knaccudukauum BCe OTXOA4bl MOXHO PasfennTb Ha:

- HepyOneHble;

- aybneHeble;

- Xvpocogepxawme;

- apyrue.

Hanbonee LeHHbIMK ABNSIIOTCS HeaybneHble OTXOAbl, KOTOpble MOXHO MUCMOSb30BaTh
AN npoussoacTsa konbacHbix obornoyek, xenaTtuHa, KOpMoBbIX J06aBOK, knes, B NpousBoa-
CTBE MEAWNLMHCKUX MPenaparoB U KOCMETUYECKMX komnosuumn. O6beM npomseoacTea 1 ac-
COPTUMEHT 3TUX MPOAYKTOB MOCTOSIHHO paclumpsetcs. K HegybneHbiM oTxogaM OTHOCHAT ro-
nbeByto 06pesb, CNUMoK 1 CnunkoByto obpeab, me3apy. Mesgpa MoxeT 6biTb UCNonb3oBaHa
ANsi MONyYeHUs HaTypanbHbIX XMPoB U 6enkoB. B Tabnuue 3.4 npeactaBneHbl JaHHbIe Mo
BbIXOAY HefybreHbIX 0TX0[0B U3 1 T KOXXEBEHHOIO ChIpbSi.

Tabnuua 3.4 — Beixog HeaybneHbix otxoaos u3 1 T cbipes KPC

HaumeHoBaHue Macca, Kr
O6pesb Nocne KOHTYPUPOBAHUS LUKYP 50-100
PacTtBopeHHble 6enku 50-100
Mesapa 150
Cnunok 1 obpesb 150
Wtoro 400-500

B pesynbTate rmpponusa 6enokcogepXalimx OTXOAOB MOXKHO NOMy4YUTb Takue npo-
BYKTbI, K&K XXenaTuH Unm Knew, ruiponmnsatsl KonnareHa u npoayKTel ero moaudukaumm.

Hanbonee npobnemMHbIMM OTXOAEMU KOXKEBEHHOMO MPOU3BOACTBA ABMNSAKOTCS OTXOAbI,
obpasytowmecs nocne xpomosoro Aybrnerusi. Wcrnonb3oBaHue AyOneHbIX OTXOL0B MOXET
OCYLLECTBNATLCA NyTEM NnepepaboTkn C COXPaHEHNEM BONOKHUCTOW CTPYKTYpbI, UMW MyTeM
4aCcTUYHOro ee paspylieHus (pasgybnmsanns). MNpouecc pa3BONOKHEHWS SIBMSIETCA 3HEPro-
€MKMM, HO MO3BOMAET NONy4YnTL MaTepuasbl, KOTOPbIE MOXHO MCNOMNb30BaTh AN NPOU3BOA-
CTBa KOXXKapTOHA, NCKYCCTBEHHOW KOXW, B KQYECTBE HaMOJHWUTENEN 4pPeBECHO-BOSIOKHUCTBIX
nauT.

CxuraHvne OTXOAOB MO3BOSNSIET NMOMyYMTb TENNOBYH 3HeprMio. TepmoobpaboTka npu
Temneparype cebiwe 380 °C B OTCYTCTBUM KMCNOPOAA AAET BO3MOXHOCTb MOMyYEHUsI aKTu-
BMPOB&AHHOIO YIS C BbICOKOPA3BUTON BHYTPEHHEN NOBEPXHOCTLHO.

BoamoxHble BapuaHTbl MCMonb3oBaHUSA, NepepaboTku 1 yTUnnsauum TBepabIX U Xui-
KX OTXOA,0B KOXEBEHHOIO NPON3BOACTBA NpeacTaBneHsl B Tabnuue 3.5.
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Tabnuya 3.5 — OTxoAbl M BO3MOXHOCTU UX NepepaboTku 1 yTunmsauyum

HanpaBneHus ncnonb3oBa-
Bup orxopoB CocraB
Hus/ nepepaboTku/ yTunusaumm
OTxoabl nocne KoHTypupo- | KonnareH, wepcTb, »xup | MpousBoacTBo knes, KopmoBble Jobas-
BaHUSA Cblpbs ku/TepmoobpaboTka, 61oras/nonuroH
LLiepcTb nocne o6essona- KepatuH, xup MpousBoaCcTBO KOPMOBbLIX J06aBOK, NaHO-
LUMBaHWA nuHa/koMnocTupoBaHue, TepmoobpaboTka,
Buoras/nonurox
Mesgpa >Kup MpownssogcTeo 6EnKOBLIX M4 PONN3aTOB,
XKUpa/koMnocTUpoBaHue, B1oras/nonurox
Cnunok ronbesom KonnareH MpousBoACTBO KOX M3 CMUIIKA, XKENaTuH 1
knewn, 6enkosble rMaponuaaThbl, konbacHble
obonoukm
OTpaboTtaHHble pacTBopbl Pacteoputenu, MAB, PeyuknuHr pacTBoputenen, xu-
nocne o6esxuprBaHms Xup pbl/TepmoobpaboTka
OTpaboTaHHble pacTBoOpsbI CoegnHeHuns xpoma PeuuknuHr coegnHeHun xpoma
nocne gybnexus
Cnunok pybneHbin KonnareH, coeanHeHuns | MNpon3BOACTBO KOX U3 CAUNKA, BOMOKHU-
Xpoma CTble MaTtepuansl, 6enkoBble rMApPONU3aThl,
yA0BpEHNS/KOMNOCTUPOBaHME, TEPMOOGpa-
6oTka/nonuroH
XpomoBas cTpyxka 1 obpesb | KonnareH, coeguHeHus | BornokHucTble MaTepuansl, 6enkosble rwa-
Xpoma ponusaTbl y400peHNsa/KOMNOCTUPOBaHNE,
TepmoobpaboTka/nonuroH
KosxeBeHHbI nockyT, obpesb | KonnareH, coeamHeHus | BonokHUCTbIE MaTepuarbl, 4eKOpaTUBHbIE
Xpoma u gpyrve xumu- | Matepuvanbl/TepmoobpaboTka/nonmroH
KaTbl
LLInam ouncTHbIX COOpyKe- Ya06peHus/komnocTuposaHue, 6uoras,
HUAM - TepMoOBpPaGoTKa/MONUIroH

HekoTopble 0TX04bl, HE NpMBEAEHHbIE B Tabnuue 3.5, npeacraeneHbl conamm, oTpa-
BOTaHHBIMU XMMUYECKUMWN peareHTamu, 0CaaKkamm nocne BMaKHON OUUCTKM BO3AYXA, MbIrbio
OT WnmdoBaHna 1 ap.

3.5 BeiGpockl B atmocdepy

OTHocuTensHO BLIBPOCOB B atMocdepy nuTepaTypHble AaHHble MPUBEAEHbI TOMbKO
LNS OPraHNYecknx NeTyumnx coeguHeHnin. OpraHnyeckne pacTBOpUTENM, UCMOSb3yEMbIE MpU
06e3KMPUBaHNN OBYMH YNaBNUBAIOTCH PUNbTPaMN C aKTUBUPOBAHHBLIM yrnemM. HenpusTtHble
3anaxv TpyAHO NOABEPraroTCs KONMMYECTBEHHOMY KOHTPOIMIO, HO YacTo ABNSIOTCA NPEAMETOM
Xanob OKPeCTHOro HaceneHus.

OT 0TMOYHO-301bHBLIX MPOLIECCOB B aTMocepy MocTynaeT CepoBofOpoS U aMmMunak,
OT MEXaHUYECKNX OMnepauui OTAENKN — Mbifb, OT NMOKPLIBHOMO KPaLLEHWs — a3po30ri.

MpepenbHO [OMNYyCTMMbIE 3HaYeHWs BbIBpPOCoB B atMocdepy onpefeneHs! 4ns aMMu-
aKa, cepoBoaopoaa, NeTyunx opraHmyeckux coeguHeHui (JIOC).

43



UTC 40—2017
3.6 MNoTtpeGneHne aHeprum

MoTpebneHne 3HEPrMN Ha KOXEBEHHBLIX MPeanpUATUSIX 3aBUCUT B OCHOBHOM OT Crie-
AYHOLMX haKTopoB:

- TEXHOSOMMWN MPOU3BOACTBA, MOLLHOCTU U KonnyecTsa ob6opyaoBaHus;

- MOTepb TENNa OT TEXHONOrM4Yecknx obopyaoBaHUs 1 NPOU3BOLCTBEHHBIX 34aHWI;

- METOZ0B OYUCTKM CTOMHbIX BOA,;

- MCMONb30BaHMSA OTXOA0B ANA NOMYyYEeHUS AOMONMHUTENBHOW SHEPrUW.

Pacxop aHeprin 3aBuUCHT OT KNMMAaTUYECKOW 30HbI, B KOTOPOW PacnonoXeHO KOHKPET-
Hoe npeanpusiTye. MoTtepn Tenna MoryT GbITe MUHUMUM3MPOBaHbI 38 CHET XOPOLLEN TEMOBON
n3onsaumn.

3.7 lWym u Bubpauusn

OCHOBHbIMM UCTOYHUKaMM LWyMa M BUGpaLWKN SIBNSOTCA MeXaHU4eckne onepaummn u
pabora annapaTtos, MCMONb3yeMbIX ANS NPOBEAEHNS XKUAKOCTHBIX NMPOLECCOB.

3.8 NoTpeGneHne u BbIGPOCHI HA OTAENbHbIX TEXHOIOMMUYECKUX
cTagusax

B naHHOM pasgene paccMmaTpuBaeTCs KaxAbl TEXHONOMMYECKMI npouece, B o6LweM
BUAE NpeacTaBneHHbIA B Tabnuue 3.1. B 3aBMCMMOCTU OT BMAA MCMONb3YEMOro Chipbs U ac-
COpTUMeEHTa roTOBOW nPoAYKUUN KOHKPEeTHbIe AaHHbIe MOryT OTnn4aTbCA OT NpuBeaeHHbIX B
aTon Tabnuue. YpoeeHb BbIOPOCOB B 3aBUCMMOCTU OT TexHomnorn o6paboTkm npuBeleH B
pasnene 4.

3.8.1 KoHTypupoBaHue cbipbs

B pesynbTate 00peskn KpaeBbiX YYacTKOB LUKYpbl (KOHTypupoBaHue) obpasyrotcs
TBEpAble OTXOAbI, CoAepXalyme B CBOEM CocTaBe 6erku, WepCTb N KOHCEPBUPYOLLNE BELLE-
cTBa. Hanbonee paLpoHanbHO NPOBOAUTL KOHTYPUPOBaHWE Ha MSICOKOMBMHATax [0 KOHCep-
BMpOBaHuWs 1 06paboTku aHTucenTmkamm [10].

3.8.2 [lokoHcepBUpOBaHUe ChIpbA

[ OKOHCEepBNPOBaHME Chipbsi NPOBOAUTCS B Clydae HeYAO0BMNETBOPUTENBHOTO OCHOBHO-
ro KOHCEPBMPOBaHWS, NMPW NPUEMKE LLKYP OT HaceneHus, a Takke B cryyae [oNroBpeMeHHo-
ro xpaHeHusi. [JokoHcepBMpOBaHUE MPON3BOAAT METOAOM MOCONa C UCMONb30BaHMEM XITO-
puaa Hatpus ¢ gobaskamm aHTucenTukos. Conb obnagaeTt 00e3BoXMBaOLMM AEUCTBUEM Ha
Benku LWKypbl, 4TO NPensTCTBYeT passuTuio GakTepuii. B kauecTBe aHTMCENTUMKOB UCMOMb3Y-
10T AgumeTunanTnokapbamar, Anxnop6eH3on, Npou3BoaHble GOPHOM KMCNOTbI, MeTabucynb-
UT HaTpwus.

Bce ykasaHHble coefiMHEHWs], a TaKkke rpsidb, KPOBb, COMb MOXHO 0OHapYXWTb B CTOY-
HbIX BOAAX MPW BbINOMHEHUM MOCIEAYIOLMX XKUAKOCTHBIX 06paboTokK.
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3.8.3 OTMOUYHO-30MNbHbIE NPOLECCHI

CTOuHbIE BOAbI OTMOYHO-30/IbHOMO Liexa 3arpsidHeHbl NPOAYKTamm paciienneHns ben-
Ka U HeMCrnonb30BaHHLIMU XMUMUYECKUMU peareHTamun. CTOKM SBRsoTCS Havbonee TOKCUY-
HbIMW, 3aCONEHHbIMW, MYTHbIMK, coaepxart 6orbLIoe KONMMYECTBO HEPaCTBOPUMbIX BELLECTB
OpraHM4eckoro 1 HeopraHMYecKoro NpomncxoxaeHns. CocTaB CTOYHBIX BOJA MOCIE OTMOYHO-
30MbHbIX NPOLECCoB npeAcTasneH B Tabnvue 3.6.

Tabnuua 3.6 — CocTtas CTOYHbIX BOA NPU NPOU3BOACTBE KOX XPOMOBOro AybneHus ans sepxa obysu
u3 cbipbs KPC, kr/T cbipbs [9]

B3BelleHHbIe
Mpouecc XMNK Cynbéuabl Xnopuabl BeIeCTEA
OTmoka 30-33 — 150-210 6-8
3oneHune-obesponalumBaHne 110-120 10-15 3-6 70-80

3.8.3.1 OTmoKka

OTMOKa KOXXEBEHHOTO Chipbs Npom3BoaunTcs B HapabaHax. Pacxon Boabl cocTaBnseT
oT 150 % po 250 % oT macchl obpabaTtbiBaemoro chipbs. [Mpy nepepaboTke OBYNHBI pacxon
BO/bl H& OTMOKY 3HA4UTENBLHO yBEnMYMBaeTCH. B 3aBUCUMOCTM OT CTEMEHM 3arpsi3HEHHOCTU
1 METOAA KOHCEPBMPOBaHNA OTMOKY NPOBOAST MHOMOKPaTHO CO CIMBOM OTpaboTaHHoro pac-
TBOpa. Ha HekoTopbIX 3aBOAaX NMPOBOAUTCS MpeaBapuTenbHan 0TMOKa, a 3aTeM OCHOBHaS.

B cnyyae BakrepuanbHOro Cbipbsi B OTMOUYHYIO XUAKOCTL BBOAAT GUOLMAbI, B KONUYe-
cree 0,1 % oT maccel LWKyp, B 0cobeHHoCcTH npu noebieHHon (30 °C) Temnepatype obpaba-
ThiBaOLWEN xungkoctu [18].

Ina yckopeHns oTMokn B obpabaTtbiBatoLLmnii pacTBOpP BBOAST Takke LUENOYHbIE pea-
reHTbl, NMAB 1 depmeHTHbIe npenapatsl [19]. Pacxoa atMx marepmanos He npesbiwaeTt 1 %
OT Macchl CbIpbS.

OtpaboTtaHHbIn pacTBOp nocne NpoBeAEeHNA OTMOKU COAEPXKMUT pacTeBopuMbie Berku,
Takme kak anbOymyH 1 rnobynuH, B3BeLEHHbIE BELLECTBa, NOCTYNatoLWme C rpsiablo, HaBO30M
1 KpOBbIO, YTO orpeaensaeT Bbicokune 3HaveHus XMNK atnx crokos. Takke B pacTBop nepexo-
OST conb M KOHcepBupytowme Belwectea. CopepxaHue XNMOpMAOB B CTOKAX HaxoauTcs B
npegenax 10-15 r/n.

OtpaboTtaHHbie pacTBOpbl, BCMEACTBME 3HAYUTENBHOMO coaepkaHus GenkoBbIX Be-
LwecTs noasepkeHbl nopye (rHneHunto). BINK coctasnser 0,4-2,3 r/n. B nepecyeTe Ha 1 T KO-
XeBeHHOro cbipbs Harpyska no BI1K cocrasnset 7,5-9,0 kr. B Tabnuue 3.7 npveeaeHsl aaH-
Hble O COCTaBe CTOKOB MOCINE NPOBEAESHNA OTMOKM.

Tabnuua 3.7 — 3arpssHeHHOCTb CTOYHbIX BOA Mocrne npouecca 0TMOKM

Moka3sarenb, rin [9] [14]
B3BelueHHble BeLecTBa 2,5-35 1,5-3,6
XK 1,5-8,6 0,6-4,9
BMNK 0,3-4,5 0,4-2,3
Xnopuabl 7,5-10,1 6,8-10,1
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Kak cnepyeT u3 paaHHbIX, NpeAcTaBneHHbIX B Tabnuue 3.7, AnanasoH KOHLUEHTpauui
3arpA3HAOWMX BELLECTB B CTOKax Mocre OTMOKW AOCTaTOYHO BEMWK U BO MHOTOM 3aBUCUT OT
Buaa Cbipbs, TeXHONorMm o6paboTkm 1 BbiNyCKAEMOro aCCOPTUMEHTA KOX.

3.8.3.2 3oneHue un obe3BonawMBaHune

B npouecce 3onenna-obessonalimeBaHna Cbipbe MOABEPracTCA BO3AEUCTBUIO creay-
IOLWKWX peareHToB: cynbduaa U ruapocynsduaa Hatpus, mapokenaa kanoums, NAB, dep-
MeHTOB. B HekoTopbIx cny4yasax YacTb Cynbduaa HaTpUs 3aMEHSIFOT Ha TUONbI, aMUHbI U Mep-
KanTaHbl. Pacxoa xMMuyeckmx marepumarnos 3aBUCUT OT BUAa 00pabaTbiBaeMoro Colpbsi.

XvMuyeckne matepuansl, UCMOMb3yeMble B NpoLeccax 305eHnNsi-o6e3sonalumnBanHns,
npusefeHsl B Tabnuue 3.8.

Tabnuua 3.8 — Pacxog XMMUYeCcKkux Mmatepranos B npouecce 3oreHus-ob6e3ponalumBanns, NpoLUeHT
OT Macchl Cbipbs [18]

B npousBoacTee KOX gns

Marepuan B npoussoacree ot Bepxa oGyBM
Boaa 200-230 130-150
M'mapokeua, kanbuus 1,5-2,0 3,0-3,2
Cynbtua HaTpus 0,6-0,8 2,0-3,0
BcnomorartenbHble BewecTsa 0,2-0,3 0,1-0,3

B Tabnuue 3.9 npeacTaBneHbl 3HAaYEHNS CoCTaBa CTOYHbIX BOA NOCne TPaauLMOHHOMO
30neHns-06e3BonalnBaHna U NOCNE yCOBEPLUEHCTBOBAHHOIO nNpouecca.

Tabnvua 3.9 — 3arpsAsHeHHOCTb CTOYHbIX BOZA Nocrne npolecca 3oneHusi-ob6essonatumBaHus, r/n

Moka3sartenb TpaauUMOHHAsA TeXHONOrns Hoeas TrexHonorus [20]
Boga 200-220 180200
BaBelleHHble BellecTBa 20,8-33,6 20,0-22,0
BrNK 7,0-10,0 0,7-11
XK 7,5-10,4 0,8-11,4
Cynbcuabl 5,0-8,1 0,2-0,4
Xnopuabl 1,8-3,6 0,8-1,0

OTpaboTaHHble pacTBOpbl Nocre 305eHMA-00e3BONaLllMBaHNSA XapaKkTEPU3YOTCA Bbl-
COKOW LLENOYHOCTBIO U 3HadeHnemM XIK, 3HaumTenbHbIM cogepXaHnem Cynbuios 1 B3Be-
WeHHbIX BewecTB. MNpu 3HaveHnax pH meHee 9 13 O0TpaboTaHHbLIX PacTBOPOB MOXET Bblae-
NATBLCS CEPOBOAOPOA, KOTOPbLINA XapakTepuayeTCs BbICOKOM TOKCUYHOCTBIO MO OTHOLLEHUIO K
XWBbIM OpraHu3mam.

BoamoxHO BbleneHe B BO3LYLLUHYIO Cpedy ammuaka, obpasyrolerocs B npouecce
paspyLueHns 6enKoBbIX KOMMOHEHTOB LUKYPbI.

3.8.3.3 Me3pgpeHue

MesgnpeHne MOXeT OCYLLECTBMATLCA Ha HECKOMbKUX 3Tanax TEXHOMOrMYecKoro npo-
Liecca, @ UMEHHO Ha CTaauM Chipbs U Ha CTaAuW rofbsl. MesgpeHve OTHOCUTCS K MEeXaHude-
cko 0BpaboTke M 3aknYaeTcs B YAANEHWN CO LUKYPbl MOAKOXKHOW >KMPOBOW KNETYaTKu.
MesapeHune NpoBOASAT Mocre 30MeHNA-06e3BonalunBaHns, Koraa ronbe Haxoamtcs B Habyx-
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LWEeM COCTOAHMW. B HEKOTOpbIX Ccriydasix Me3ApeHUo MNoABeprarT HEKOHCEPBUPOBaHHbIE
LUKYPbI UM KOHCEPBUPOBAaHHBIE, HO NOCHe NpeiBapUTENbHON OTMOKM.

Ansi yMEHbLUEHUS CKOMBXEHMS rOMbs U yrydlleHus 3axeaTa paboune Ucnonb3yroT ns-
BECTb UN ApEeBECHbIE ONUMNKW. YaaneHne Me3apbl NPOUCXOANT NoA CTPyen BOAbI.

B pesynbTaTte mesgpeHuns ronse TepsieT oT 15 % ao 30 % mcxoaHom maccel. Mesapa
MOXeT nepepabaTbiBaTbCA HEMNOCPECTBEHHO Ha NPEeANPUATUN UMW BbIBO3UTLCS Ha MOMWro-
Hbl Ans yTunusaumn. OCHOBHbIMU NPOAYKTaMM NepepaboTkn Me3Apbl SABSIOTCA KIen U Xup.

3.8.3.4 IBoeHune

[eoeHve npoussoasT nnbo B ronbe, NMbo B XpomuposaHHoM nonydabpukate. MNpu
LBOEHUN B ronbe NPENMYLLECTBOM ABMASTCH CHWKEHUE Pacxoda XUMUYECKMX MaTepuarnos B
nocneayroLwmMx NpoLeccax n cokpalleHne ANUTensHoOCTM 0bpaboTku.

OpHako Ha GOmMbLUMHCTBE KOXEBEHHBIX MPEeANpUSTUA ABOEHWE NPOBOAAT Ha CTaaun
nocne ayonexus, 4to obycnoBneHoO MeHbLUen TPYLOEMKOCTbH 06paboTkm 1 nonydYeHnem
nonycabpukata Tpebyemon TONWmMHbI.

Mo6oYHBIM NPOAYKTOM MOCNe ABOEHMS SBMSIETCS HWKHUA CMWMOK, KOTOPbIA MOXET
ObITb MCMONb30BaH ANA MPOM3BOACTBA Bemopa U 3amlin. HWKHWA cnunok v ronsesas o6-
pesb MoryT ObITb NepepaboTaHbl Ha xenaTuH, knen, kondacHyto 060mnoyky.

3.8.4 Mpepny6unbLHO-Ay6UNbHBbIE NPOLIECChHI
3.8.4.1 O6e33onuBaHue U MsAiryeHue

Ob6e33onvBaHe NPOBOAUTCS ANS U3BMEYEHUS U3 rOMbs Kamnbumsl U CHWKEHUS Haly-
xaHusA. KanbuuiAi ¢ NOBEPXHOCTU Tofbsi YaCTUYHO MOXET OblTb yAareH B pesynbtate npo-
MbiBkM. MonHoe obes3onvBaHne MOXHO obecrneunTs 06paboTKOM ronbs CONAMM aMMOHUS
npu nx pacxoge 2,5 % — 3,5 % o1 macchl rones [18, 19].

CyLLeCTBYIOT TEXHOMOMN, B KOTOPbIX PEKOMEHAYETCS Mpu 00€330NMBaHUN UCMOSL30-
BaTb ANOKCKA yriepoga ¢ pacxoaomM 0,8 % — 2,2 % oT macchl ronb4, YTO NO3BONSET NOMHO-
CTbIO UMW YaCTUYHO 3aMeHUTb ConM ammonus [21]. B [22] npeanaraetca ucnons3oBaHue
anbTepHaTUBHbIX 00Ee330MMBaIOLLMX PEeareHTOB, KOTOpbIE MOTYT MPUMEHSATBCA CamMOoCTON-
TENbHO UMK B COYETaHUM C TPAAUNLMOHHBIMU XUMUYECKMI MaTepuanamu.

B npouecce MsArvyeHust Mcnosb3yroTes hepMeHTHbIe NpenapaTthl NpUpogHOro unu Gak-
TepuaribHOro NPOUCXOXLEHMWS, B COCTaB KOTOPbIX BXOAAT UHEPTHbIE HAMOSTHUTENN.

B oTpaboTaHHbIX pacTBopax MOXET MPUCYTCTBOBaTb CEPOBOAOPOA, BbIAEMNAIOLMACA
NPy NOHWXKEHHOM 3HaYeHun pH, 1 ammunak, obpasyomnca B pesynbtare ruponusa ammo-
HWIHBIX conell. CneayeT OTMETUTb, YTO Hapaay C PacTBOPEHWEM kapboHaTa Kanbums n 06-
pasoBaHVeM XOPOLLIO pacTBOPUMOro ruapokapboHaTa kanbuus, KOTOpbIM NpU B3auMOZEw-
CTBMM C cynbdumaamm obpasyeT 3amMeTHO Oonblle CepoBOAOPOAa, YeM MpU TPagULMOHHOM
MeToge o6e33onmBaHus.

3.8.4.2 NMukeneBaHne

MukenesaHne npegHasHadeHo Ans obecneveHns Auddysun aybsawmx coeauHeHnn
Xpoma B AepMy U 3aknovaeTcst B 06paboTke ronbs pacTBOPOM KUCIIOThI (B OCHOBHOM Cep-
HOM M MypaBbMHOM) K conn. Pacxop kmncnotel coctaBnsaet 0,5 % — 1,2 %, con — 5 % —
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6 % ot maccel ronbs. [Ina npegoxpaHeHna XpoMupoBaHHOro nonydgabpukara oT nrecHese-
Hus B obpabaTbiBaromin pacTBop BBOAAT dyHrMumabl, Takme kak TCMTB nnn tnobeHsotua-
3onbl. Pacxop dpyHrMumaHbIx matepuanos coctaenseT 0,05 % — 0,2 % oT macchl rofbA.

3.8.4.3 ly6nenue

JdybneHve npakTnyecku Bcerga npoBOAUTCA Ha OTPabOTaHHOW NUKENbHOW >KUAKOCTM.
Bua oybneHns 3aBUCUT OT Ha3Ha4YeHUs! TOTOBOW MPOAYKUMN (KOXWM ANS Hu3a oDyBU, KOXMK
Ans Bepxa obyBuW, OAEXHbIE N ranaHTepenHble KoXu, 3amwa u ap.). B tabnuuye 3.10 npuse-
[ eHbl OCHOBHbIE BUAbI AyBuTenen n BCromoratenbHbIX MaTepranos.

Tabnuuya 3.10 — OcHoBHble BUAbI AYONeHUs, marepuansl U BCNOMOraTenbHble BELWECTBa,
MCMOnb3yemMble B TEXHONOrM4YECKOM npouecce

Bua pyoneHus Cocrae gyburens BcnomoraTenbHble MaTepuarnbl

XpomoBoe gybneHune OcHoBHoOM cynbdaT xpoma PeareHTbl 4Ns NOBbLILWEHUS OCHOBHO-
CTU (OKCUA MarHus, kapboHaTt unu
6ukapboHat HaTpus), PyHrMUUAbI,
Mackupyowme gobaskn (MypaBbuHas
KMcnota, pranesasn KUCNOTa), Xupbl,

CUHTaHbI, CMOnNbI

MuHepaneHoe gybne-
HWe (KpOMEe XPOMOBOrO)

JOy6siLime conu antomMmHus, Luup-
KOHWS, TUTaHa

Mackupytome fo6aBku, peareHTbl
ANS NOBbLILLIEHUS OCHOBHOCTHM, XUPb!,
CUHTaHBbI, CMOrbI

PacTutensHoe aybne-
Hue

MonndeHonbHbIe CoeanHEeHNA Ha
OCHOBE PaCTUTENbHbIX 3KCTPaK-
TOB (KBEOpPaxo, Mumo3bl, ayba)

Oucnepraropsl, otbenuBatenu, mypa-
BbWHAA KNCMOTA, XUPbl, CUHTaHBI,
CMOrbl

CuvHTaHoBoe fy6neHue

CynbdonpounssoaHblie ceHona,

dukcartops!, XKupbl

Kpesona, HadpTanuHa, nonuakpu-
nartbl, CMOJbl HA OCHOBE Mena-
MWHa U MOYEBUHbI

myTaposbIvi anbaerug, rmmok-
canb

Kupbl 1 macna

AnbaerngHoe ayone-
Hue
>Kuposoe aybnenune

LLleno4yHble peareHTbl, oTbenusarenu

Katanusatopsbl, 6ukapboHaT HaTpus,
anbaernabl, 3MyrbraTopsbl

Kak cnegyet 13 npueegeHHbIx B Tabnmue 3.10 aaHHbIX, KPOME OCHOBHbIX Aybutenen B
TEXHOMOrMYECKNX pacTBoOpax UCMOMb3yeTCs 3HaUUTESIbHOE KONMUUYECTBO BCMOMOraTenbHbIX
MaTtepuanoB pasnuuHoro HasHaveHua. Tak, NAB npegHasHa4YeHbl AN ynyylweHns cMaumsa-
HUS U yckopeHust auddyanm ayduTtenei BO BHYTPEHHME CIOWN JepPMbL.

Mpy ayGneHnm pactTUTenbHBIMA SKCTPaKTaMu U CUHTaHaMu B obpabaTbiBarowmn pac-
TBOP BBOAAT (DUKCUPYIOLUME MaTepuarnbl, CrocobCTByOWME 3aKkpenneHuio nybutenen B
CTPYKTYpE AEPMBI.

3.8.4.3.1 MuHepanbHoe aoyoneHue

OCHOBHBIM BUAOM MUHEpanbLHOro AybreHusi octaeTcs xpomoBoe gybneHve ¢ ncrnonb-
30BaHMEM OCHOBHOrO cynbara xpoMa. XpOMOBbIN AyOUTENb BbIMyCKaeTCs B BUAE MOPOLL-
ka. [lybneHue ocyLlecTBnsieTcs Npu pacxoge TexHudeckoro gyburens ot 8 % o 10 %, cun-
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Tasa Ha Maccy ronbs. C y4eToM TOro YTO B TEXHUHECKOM MpOoAYKTe coaepxutca 25 % okcuaa
XpoMma, pacxop NPUMEHUTENBHO K okenay xpoma coctasut oT 2,0 % go 2,5 % ot maccel ro-
TS,

[na noBblleHNs OCHOBHOCTU UCMonb3yoT A0 1 % Bukapbonata HaTpus nimn 0,5 %
oKCMAa MarHus oT Macchl ronbs.

Mepep [O3MPOBKOA XPOMOBOTrO AyOuUTens B pacTBOP BBOASAT MACKUPYOLME peareHTbl
B konuyectae ot 0,5 % go 1,0 % ot macchl ronba [18].

OtpaboTka Aybutens no Tunosow TexHonorun coctaensaet 70 % — 80 % [18, 19],
ocTansHoe KOMMYecTBO MepexoauT B CTOuHble Boabl. CTOKM OT npouecca AybreHus xapak-
Tepu3yroTcs HU3kMM 3HadeHuem pH (3,5-4,5), copepxar HecBsizaHHble COeAVUHEHUsT XPOMa,
komMnnekcoobpasopaTenu, (PyHrMUnabl U XX1PbI.

B Tabnuue 3.11 npuBeaeHbl AaHHbIE O COCTaBE CTOKOB Mocne npouecca aybneHus.

Tabnuua 3.11 — CocTtas CTOUHbIX BOA NOCNE NPOLECCOB NuKkenesaHus u AyGnexus, r/n

B3BeLleHHbIe BelecTBa CyJ::t)a- Xpom (ll) | Kupbi XK BINK pH
0,7-6,5 20-30 2,0-6,3 0-4,0 1,8-7,0 0,545 3,5-5,0

Mcnonb3ys HOBbIE TEXHOMOTMM MOXHO YBENWYUTL OTPaboTKy AybsawmMx CoeanHeHUn
xpoma no 95 % [21, 22].

Opyrne muHepanbHble fybutenu He No3BonsalT obecneunTs CBOWCTBA KOXMW, AOCTU-
raemble npu XpoOMOBOM AyOneHun. 3TO OTHOCUTCA K MSFKOCTM, 3N1acTUYHOCTW, (POPMOCTON-
KOCTW, rmapoTepMUYeckon yctonumeocTn. dybsawme coegmHeHns anoMuHua B HeBombLInx
o6bemax NCNOoNb3yTCA B NPOU3BOACTBE KOX M3 OBYMHBI.

AntoMrHMEBOE AyBneHne MOXeT KOMBUHUPOBATLCS C PacTUTENbHBIM, YTO NO3BONAET
yBENUYUTL Temnepartypy cBapuBaHua KoXu [21]. B HEKOTOPbLIX TEXHOMOrMAX WCMOMb3yHT
KOMBMHaLMIO antoMUHMEBOrO U anbaeraHoro aybneHus. B kavectBe anbgermgHoro Ayou-
TeNsi IPYMEHSAIOT FMyTapoBbIA anbAerua Unu rmokcarb.

Mpn aybneHun conaMm UMPKOHUA nonyyaroT Genbiv NNoTHbIW nonydabpuvkaT. Benea-
CTBME BO3MOXHOMO rMaponunsa conew UMpKoHUs, ayGneHne npoBogaT Npu O4eHb HU3KUX 3Ha-
yeHmax pH (1,3-1,5). B kayecTBe MacKvpyloLWeEro areHTa WCNoMb3yTCS MHOrOOCHOBHbLIE
Kncnotbl [23].

TutaHoBoe aybneHve MoXeT ObiTb peanusoBaHO B COMETaHWUM C APYTMMU MUHEparnb-
HbIMW LyBuTensiMm B nNpou3BOACTBE KOX Oenoro ugeta [23]. B TO e BpeMs npUMeHeHue
cynbdaToTUTaHUNaTa aMMOHNS NMPUBEAET K 3arpsi3HEHUI0 CTOKOB aMMOHUNHBIM a30TOM.

3.8.4.3.2 PacturennHoe gy6nexHue

PactuteneHble nybuteny npeactaensaioT COBOM CNoXHbIE NONMAEHOMbHbIE COeanHE-
HUA (TaHWabl), U3BMEKAEMbIE IKCTParMpoBaHNEM U3 PasfUYHbIX YacTen pacteHun. OHn nog-
pasgensoTcs Ha rmaponuayemMble (rannoBbie) U KOHAEHCUPOBaHHbIE (kaTexuHoBble) [15].

Hambonbliee pacrnpocTpaHeHue MomnyyYnnu 3KCTpakTbl KBeBpaxo, MUMOS3bI, KalLTaHa,
mMupobanaHa, BanoHeu, Tapbl, gyba. PactutensHoe aybneHne ncnonb3yeTca B Npou3Boa-
CTBE KOX A8 HM3a 00yBM, LLIOPHO-CEAENbHbBIX, KOHCKOTO W MNIOACKOrO CHapSKeHUs, KOX Tex-
HMYECKOr0 HasHa4eHus.
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B HacTosilee Bpemsi Ha BONBLUMHCTBE KOXEBEHHbIX NPeLNPUSATUI, BbipabaTbiBatoLLmX
KOXW pns Hu3a obyew, aybneHve ocyllectBnsieTcss B GapabaHax. Pacxon AybunbHbIX 3KC-
TpakToB Ha 100 M2 KOX 4nst Hu3a obysum coctaenseT 170-180 kr, cuutan Ha TaHuabl [15].
B pactuteneHeIx akcTpakTtax cogepxmtcs Ao 60 % — 70 % TaHWMAOB, ocTanbHOE COCTaBIs-
HOT HETaHWAbl M HepacTBOpUMbIE BellecTea [18].

Mpw npakTnuyeckn NMonHOM CBsi3blBaHUW TaHWAOB, B 0TpaboTaHHbLIX pacTeopax coaep-
XaTca HeTaHWapbl, KOTopble 00yCNOBNMBAOT BbICOKME 3HauveHMs XIMK CTOKOB, 3HaUMTENbHYHO
LBETHOCTb U KOHUEeHTpauuo eHonoB. O6beM CTOYHBIX BOA B 3HAYUTENBHOW CTEMNEHN 3aBU-
CUT OT TexHororvm aybnenHuns 1 coctasnseT ot 2 Ao 4 M3 Ha 1 T ronbs.

3.8.4.3.3 CuHTaHbI, cMOMbl U NoNUakpunarbl

CuHTeTnyeckue aybutenun Obinm paspaboTaHbl ANs 3aMeHbl pacTUTENbHbIX AybuTe-
NEen, N NCNOMb3YIOTCH B KAYECTBE CaMOCTOSITENbHbLIX AyOuTenen, Tak n B KayecTBe BCMOMO-
rateneHbIX MarepuanoB Ana ynydweHus anddysum TaHWAOB U KpacuTenen, a Tawke aAns
cneumanbHbix Lenen (otbenuBanue, kpaweHue, HanonHerme) [19].

Pacxop cvHTaHOB 3aBMCUT OT BUAA CbIPbsi U aCCOPTUMEHTA BbilNyCKaeMOn NPOAYKLMU
n coctaenseT 6 % — 18 % oT maccel nonydabpukara [18].

OcHOBHbIMW TPeBOBaHUSIMU K 3KONOMMYECKMM XapakTepUCTMKaM CUHTaHOB ABNSAIOTCA
MUHMMarnbHOe cogepxanue cBoboaHbix peHonoB n dopmanbaernaa, a B OTHOLLIEHAM NOMu-
MEPHbIX HAMOMHSIIOLLUX MaTepmuarnoB — OTCYTCTBME MOHOMEPHLIX MPOAYKTOB.

OtpaboTaHHble pacTBOpLI, COAEpXKallue HECBSI3aHHbIE CWMHTaHbl U MONMMEpPHbIe
HaMNOMHUTENN, XapaKTEPM3YHOTCA BbICOKUMM 3Ha4YeHmaMmu XK 1 HU3kor cnocoBbHOCTBIO K Bu-
OpasnoXeHuto.

3.8.4.3.4 Anbaernabl

AnbaervaHele ayGuTeny Ucnonb3yrTea AN NpeasapuTensHoro AybneHus, a takcke B
npouecce BbIPaboTkM KOX C MOBbILLEHHLIMU TPEGOBaHMSAMIN OTHOCUTENBHO MOTOCTOMKOCTMU U
YCTOMYMBOCTU K CTUPKe. HamBonbluee pacnpocTpaHeHWe nonyymn rmyTapoBblid anbaerva v
ero mogucukaummn, a Tawke rnvokcans. OTpaboTaHHble pacTBOpbl Mocne anbAervaHoro
AyBneHUss  MpakTUYecKn  He COAepXaT  PeakUMOHHO  CMOCODOHbIX — COeAVMHEHUA  1©
He NPeACTaBASIOT OMNAaCHOCTb A1 CTOYHbIX BOA.

3.8.4.3.5 XKupoBsoe gyoneHue

>Kuposoe fyGneHune vucnonbayeTcsi Npu BbipaboTke 3aMLUM U3 LLKYP OBEL, U ONeHen 1
3akntodaeTca B 06paboTke ronbs CO CMUMEHHOM NULEBOW MOBEPXHOCTBI HEHACHILLEHHBIMA
Macnamm 1 pbIBbUMM X1pamm NPy BbICOKOW TeMnepaType B NPUCYTCTBUM KUCNOPOAAa BO3aY-
xa. Ha sakntoumTensHol ctagim aybneHna nonydadpukaTr NpoMbIBaOT OT HECBA3AHHbIX XK-
pOB pacTBOpPOM kapboHaTa HaTpus.

B nocnegHee Bpemsa ans npeasaputensHoM o06paboTkn nepen 3amileBaHVEM UC-
Monb3yoT FMyTapoBbIA anbLerva.

B oTpaboTaHHbIX pacTBopax Mocre XUPOoBOro AyOneHWs COAepKaTCs OKUCIEHHbIE
XKMpbl U Macna, NpuaatoLie CTOKam XapakTepHbI 3anax 1 onpeaensiole BbICOKOE 3HaYe-
Hune XIK.
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3.8.4.4 OTxum

CTouHble BOAbl, 0Opa3sytomecs npu omkuMme Bnarv us nonygabprkara nocne kpa-
CUINMbHO-KMPOBanbHbIX MPOLIECCOB, COAEPXKaT HEe3HAUMTENbHOE KONMMYECTBO XMMUYECKUX CO-
€AVHEHNIA, UCMONB30BAHHBIX B 3TUX MPOLECCaX U NepevncreHHbix Boile. O6bLeM CTOKOB Mo-
crne onepaumm OTK1Ma cocTaenseT nopsaka 0,2 M3 Ha 1 T KOXKEBEHHOIO ChIPbSI.

3.8.4.5 Ctporanue

B pesynbTarte BblpaBHMBaHWSA TOMLMHBLI NPU CTPOraHUM XpOMMPOBaHHOro nonydat-
pukata obpasyetcs cTpyxka. O6beM CTPYKKM 3aBUCUT OT TOro, Ha Kakon CTagum nNpoBOAUT-
cs ABoeHue. Mpu BOEHUN B ronbe KONMUYECTBO CTPYKKU B OCHOBHOM OOrbLUE, YeM NpY 4BO-
€HMN XpOoMUpoBaHHOro nonydabpukara. Beixog KOXEBEHHOW CTPYXKW NP CTPOraHWn nony-
dabpukata KPC cocraBnset 8 % — 10 % oT macchl, a npu CTporaHnm CBUHOro nonydabpu-
kata 12 % — 15 % [15].

Ha koXeBeHHbIX MPeanpusaTUSX XPOMOBasi CTPyKKa OT CTpOranbHbIX MalUMH TpaHC-
NopTUPYETCS K Mpeccy, a nocrne MNpeccoBaHWs oTnpaenseTcs Kk notpebutenam. CTpyxka
NpUHafNeXWT K TBEPAbIM OTX0LaM, KOTOpble MOryT HanpPaenAaTLCA Ha nepepaboTky B LWNPO-
KW CNEKTP Matepuanos (BOJIOKHUCTO-NMOPUCTLIE Matepuarnbl, Chbipbe AJIA NONYyYEHNA rmapo-
n13aToB, yaobpeHuir).

3.8.5 KpacurbHo-xuposansHbsle npouecces!

CTOYHBIE BOABI OT KPACUIbHO-KMPOBaMbHbBIX MPOLECCOB 3arpsi3HEHbl B OCHOBHOM Ma-
Tepuanammy, KOTOpble UCMONb30BanNUCh B 3TUX TEXHOMOMMYECKUX NpoLeccax, To eCTb Aoay6-
JIMBAOLLIMMU U XKUPYIOLLUMK MaTepuanamMm.

B Tabnuue 3.12 npeacTaBneHbl yCpefHEHHbIE XapaKTepUCTUKN MPOU3BOACTBEHHbIX
cTokoB, 06pasyroLmxcs npy nepepaboTke ToHHbI coipbs KPC [9].

Tabnuua 3.12 — XapakrepucTuka oTpaboTaHHbIX pacTBOPOB Nocne KpacunbHO-KUpOBarnbHbIX
rpoLieccos

Mapametp KonunuecTtBo 3arpsi3HeHui Ha 1 T CbIpbs
BIK, kr 12-15
XK, kr 50-58
B3aBelleHHble BELECTBA, Kr 54-58
Boaa, m* 1014

3.8.5.1 Hentpanusauus

[na HerTpanusaumMmn ucnonb3ykTCs BELLeCTBa LENoYHOro Xxapakrepa, Takme kak Kap-
GoHaTt Hatpuda, GukapboHaT HaTpus, GukapboHaT ammoHus, dopmuat Hatpus, dopmmar
Kanbuus, auetaTt HaTpus, HemTpanusyrowme cuHtaHbl. Ux pacxop coctaenset ot 2,5 % go
4 % ot maccel nonydabpukara.

KoHkpeTHble Lmdpbl OT 3arpA3HEHNA CTOYHbIX BOJA MOCNE HeWTpanusauum npuMBecTy
HEBO3MOXHO, MOCKOMbKY OHW aKkKyMynupyloTcsd B OBWMA  CTOK MOCrne  KpacusbHO-
XXMpOBarbHbIX NPOLIECCOB.
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3.8.5.2 flony6nusBaHne

Pacxog v Bua poaybnvearowx MaTepmaroB OnpesenseTca TUMOM MpeaLLecTByoLLe-
ro ayorneHus M accopTUMEHTOM FOTOBOW KOXW. [oay6nveaHve MOXHO OCYLUECTBNSATb WUC-
nonb3ys pacTuTenbHoe fyGutenu, CUHTaHbl, NONUMEPHbIE AYyOUTENN N CMOrbI, anbAernasl,
MUHeparnbHble gyoutenu.

Pacxop ponybnvsarowmx maTepuanos BapbMpyeTCsl B LULMPOKOM JvanasoHe oT 4 fo
13 % OT Macchl cTporaHoro nonydabpukaTa.

B cTo4uHbIe BOABI NEPEXOAAT HECBA3ABLUMECS AYOUTENMW, YTO CKa3blBAETCA Ha BbICOKUX
3Hauvenmsx XIMK, a npn xpoMoBOM A0AyOnNMBaHNM B CTOKM NMONAZAI0T COeANHEHNA Xpoma.

3.8.5.3 KpaweHnne

B npouecce kpaweHust KOXN UCNOSb3YTCA KUCMNOTHbIE, METaNMOKOMMNNEKCHbIE U OC-
HOBHbIE Kpacutenu. ITn KpacuTenu OTHOCATCS K Knaccy aHTPaxuHOHOBLIX, a30- U Tpude-
HUIMETaHOBbIX kpacuTenen. Takke B NpoLecce KpaweHUa NCNomb3yTCa BCNOMOraTenbHble
Matepuanbl, obecneumBarome paBHOMEPHOE OKpalUMBaHWe, CKBO3HOE MpOoKpaluMBaHue n
durKCaLMIO KpacuTenen.

Pacxop kpacutenen onpegensercs, ucxoga M3 tpebosaHui, NpeabaBnaemMbix roto-
BOW KoXe, U cocTaensieT oT 0,5 % A0 8 %, oT macchkl cTporaHoro nonydgabpvkarta.

CTou4Hble BOLbI NOCNe KpaLLeHWUs coaepXaT OCTaTKu Kpacuternen 1 BCnomoraTenbHbIX
mMatepunanoB. B okpyxawuwyro cpegy MOXeT BbliaenaTbca ammmnak. CteneHb oTpaboTtkm kpa-
CUNbHBIX PacTBOPOB AOCTATOYHO BbiCOKa U coctaenseT 6onee 90 %. OcratouHoe konuye-
CTBO Kpacutens B CTokax obycnoenueaeT Bbicokne 3HaueHma XIMK 1 BO3MOXHOCTb 06paso-
BaHWS XJiopcoaepxalumx coefmHeHui. MNMockonbKy OCHOBHas Macca KpacuTenew BbinyckaeT-
cs B popme nopollka, criegyet o6patutb BHUMaHUE Ha BO3MOXHOCTb 3arpAa3HEeHUA BO3gyxa
npv 403MPOBaHNM 1 TPAHCNOPTUPOBKE KpacuTenen.

3.8.5.4 XKupoBaHue

Pacxop Xvpyrolmx BewecTs B NPOM3BOACTBE KOX cocTaensetr or 4 % ao 16 % ot
Macchl cTporaHHoro nonygabpukara [15]. YKupbl BXOAST B COCTaB KOMMNO3MUWIA BMECTE C
3MYMbIUPYIOLLMMI BELLECTBAMU U pasnyHbiMmn gobaekaMu. B nponssoacTee kox AN Bepxa
0ByBU N OPYrMX BUAOB KOX XPOMOBOro AybrneHvus npoBoauTcs 3MYSbCUOHHOE >KUpOBaHUe.
Ans xxnpoBaHUst LTI, 3aMLLIK N KOX AN H13a 06yBW MCMOSL3YHOTCA pacnnaebl XUPOB.

Mpu BbipaboTke KOX CNELManbHOrO Ha3HAYEHWA B COCTaB XMPYIOLLMX KOMMO3WULMA
BBOAST BOJ00TTaNKMBAOLWME peareHTbl, aHTUNUPEHBI, CUIMKOHBI, aHTUCTAaTUKN.

Bce ykasaHHble maTepuanbl B onpeaeneHHbix obbemax MoryT ObiTb OGHapyeHbl B
CTOKax Mocne KpacunbHO-XMPOBarnbHbIX NPOLECCOB.

3.8.5.5 Cymka

CyLLeCTBYIOT pasnuyHble METOLbI CYLLUKW, KOTOPbIe OTIMYAOTCA Kak No BpemMeHu yaa-
neHus Bnaru ua nonydgabpukara, Tak 1 no 3aTparam 3Hepruw.

Mpw cylike BHaKNEWKY UCMONB3YIOTCA COCTaBbl, BKMHOYAOWME CBA3yHOLLEe, aHTMCen-
TUKW, nnactudpmkaropsl. OHY MOTYT NoNaaaTh B CTOYHbLIE BOAbLI MPY MEXAHWYECKON OUYUCTKE
CYLUMSIBHBIX MMAcTUH.
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3.8.6 OtgenouHble onepauuun
3.8.6.1 MexaHuueckue otaenoyHble onepauumn

OCHOBHbIMM CTaAMAMM, NMPUBOAALLMMU K 3arps3HEHUIO OKPYXatoLlen cpeabl B oTae-
NOYHbIX onepauusx, ABNSOTCA WwnudosaHne 1 pasbueka nonydabpukarta. MNpu wnndosa-
HUM B BO3AYLUHYIO Cpeay nonagaeT Mbifb, CoaepKallan 60nbLIoe KonMYecTBO OpraHUYecKmx
COEAVHEHVI N coefmHeHN xpoma. LLnndosansHoe obopyaoBaHvne cHabxaeTca obecnblnu-
BalOLLMMWN YCTPOACTBAMW, HO HEKOTOPOE KONMMYECTBO MbiNA BLIAENSETCA B OKpyXaroLlee
npocTpaHCcTBO. NS ynaenvMBaHWs 3TOW MbiNM NpeAHasHadeHbl CKpybbepbl ¢ BRaXkHbIMU
dunsTpamu.

Ha ppyrux MexaHun4eckvx onepauusx creayet OTMEeTWUTb BUGpauuio, LyM U 3Hauu-
TEnbHbIN Pacxoa SHEPruu.

3.8.6.2 MokpbIBHOE KpalleHue

OTpenoyHbie MOKPLITUS MOTYT HaHOCUTBCA Ha MOBEPXHOCTb KOXW PasnuyHbIMU Cro-
cobamMu: BPYYHYHO LLETKaMU, MEXaHUYECKM NyTEM METOAOM MONMBa, pacrbineHns, HaHece-
Hnem Banamu. B Tabnvue 3.13 npencraBneHbl CpaBHUTENbHbIE LaHHbIE MO Bbibpocam oOT
pasnuyHbIX METOA0B HAHECEHWS MOKPbLITWNA.

Tabnuya 3.13 — CpaBHuTENbHas oueHKa 3hEKTUBHOCTM METO40B HAHECEHNSA NOKPLITHN

MapameTpbl PacnbineHue Monue BanuuyHoe HaHeceHue
MponssoanTEenbHOCTD, NONYKOX B
CMeHy 20002500 1000-1200 600-800
KonnyecTtBo oTxoa08, % 40-60 10 10

Mpn HaHeCeHWN Ha pacnbiNUTENbHBIX arperatax OTXo4bl COAEPXKaT XUAKNE OTAEN0Y-
Hble KOMMO3ULMK, TBepAble YacTulbl. B Bo3ayx BbIAENSAIOTCA a3po3onu.

Bof03MYyNbCUOHHbIE KA3EMHOBbLIE MOKPbLITUS 3aKPEnnATCcA hopManbaernaoM, Aens-
FOLLIMMCS1 KaHLIEPOreHHbIM BELLIECTBOM, YTO TPeByeT AONONHUTENBbHBIX MEP 3aLUUTHI.

B Lienom pacxoa MoKpbIBHLIX KOMMO3uLmi coctaenseT ot 100 ao 520 r/mM2 koxu 1 3a-
BMCWT OT aCCOpPTUMEHTa roToBow Npoaykummn. CoctaB OCHOBHbIX M BCMOMOraTenbHbIX KOMMO-
HEHTOB OTAENOYHbIX KOMMO3ULMIA NpeacTaeneH B Tabnuue 3.14.

Tabnuua 3.14 — CocTas OTAENOYHbIX KOMMO3ULIA

HasHavyeHue OCHOBHbI€ KOMIMOHEHTbI BcnomorarenbHbie BewecTsa
pyHT MUrMEeHTHBIN KOHLEeHTpaT CwmauuBarens
Monuwep Bockosas amynbcus
Caasyiouee Mnactudukarop
Boaa
MokpbiBHaA kpacka [MUrMeHTHBIN KOHUEHTpaT CmauumBarenb
Monumep BockoBas amynbcusi
CsagsyioLyee Mnactudgpukarop
Bopa Matupyiowmn peareHT
3akpenurenb Monumep CTpyKTypUypyloWui peareHT
Bopa
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Mocne HaHeceHUst OTAENKM KOXa MPOXOAWUT 4Yepe3 30Hbl arperata, r4e NpoUCXOAUT
BbICYLLMBaHWe nokpbITusA. Cyllika npoun3BoauTcs nubo kanopudepamu, NMbo anekTpu4ecku-
MW U ra3oBbIMU HarpeBaTesbHbIMU SneMeHTaMu,

OcHoBHbIMM BbIBpOCaMUK B aTMOCepy SBRSIOTCS Mapbl OpraHUYeckux pacTeopuTe-
new, BXOAALYMX B COCTaB MOKPbIBHLIX KOMMO3WLIMA. 3TN 3arpsasHeHUs ynaenmBaroTCs Ckpyo-
BSepamu.

3aKnroUnNTENBHOM MEXaHUYECKOW Ornepaumen, Ha KoTopor obpasyloTcs TBepable OT-
X0fbl, ABNAETCA 0Opeska KPaeBbIX YYacCTKOB KOXMW Nepen COPTUPOBKOW. ITW OTXOA4bl MOryT
Mcnonb3oBaThLCs AN M3rOTOBMEHWUA PasnUuYHbIX LEKOPaTUBHBIX OTAEMNOYHbIX MaTepuanos
WNW BBIBO3UTLCS Ha CNeLManbHble NMONUIoHbI AN yTUIN3aLmu.

3.9 OumncTKa CTOUYHbIX BOA

Mpu oumcTke CTOYHBIX BOA HEOBOXOAMMO PasfensdTe CTOKM OT OTMOYHO-30SIbHbIX NPO-
LileccoB, cofepXallyme 3Ha4YMTeNbHOE KOMUYECTBO B3BELLEHHBLIX BELIECTB U cynbduabl, U
CTOKV OT NpeaayornnsHo-0yGMnbHbIX NPOLECCOB, CoAepXKallme CoefUHEHNS XpoMa.

[ns Bcex BMAOB BOAOMONBL3OBAHWA PErNamMeHTMPYIOTCH XUMUYecKue, usnydeckue u
BakTepuonormyeckve nokasarenu kavyectsa Boabl. B Tabnuue 3.15 npmBeaeHsl cpaBHUTENb-
Hble JaHHble No npeAernbHO AOMyCTUMbIM KOHLUEHTPaLMAM BELLECTB B OTAESNbHbIX PernoHax
P® nEC.

Tabnuua 3.15 — PervoHanbHele MK B Poccuiickoin depepauum n EBponeiickom cotose

MokasaTtenu kayecTBa BOALI, CaHkr-
EC MockBa flpocnaenb
XMMUYECKUE BelecTBa Merepbypr
pH 6,5-8,5 6,5-8,5 6,5-8,5 6,5-8,5
Xpom (Cr%*), mr/n 0,1-0,5 0,1 0,1 0,07
Xpom (Cré*), mr/n 0,5-5 1 0,1 0,4
AntomuHunia (AP*), mr/n 1-10 1 — —
Mapraney (Mn), mr/n — 2 0,2 —
Kanbyuii (Ca?*), mr/n — — — 150
KecTkocTb, Mr-3kB/n — — — —
Cyxol ocTaTok, mr/n — 2000 — —
Cynbdartbl (SO42), mr/n — 500 250 100
Xnopugakl (CI), mr/n — 350 170 300
Hutpatbl (NO), mr/n — — 235 40
docdarsl (PO4>), mMr/n — 4 1,5 1,6
Odupousenekaemble BelecTsa,
Mr/n —_ 20 23,1 3
AMMUNaK 1 aMMOHWIAHbIE CONW,
Mr/n —_ 20 23,1 3
Hedrenpoaykrbl, Mr/n 0,1-5 4 0,5 0,3
[MAB (@aHMOHHbIE U HEUOHOTEH-
Hble), Mr/n —_ 2,5 25 0,9
>Kwvpbl, mMr/n — 20 — —
®deHonbl, Mr/n — 0,01 — —
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OkonyvaHue mabnuupl 3.15

Mokasarenu kayecTBa BOAbI, CaHkr-

XWMUYECKHE BELLECTBA EC MockBa Metepbypr Apocnaenb
XAK, mr/n 150-400 800 270 176
B3BelueHHble BewecTsa, MI/n 50-60 500 150 103
CyxoW ocTaTok, Mr/n — — 500 —

3.9.1 3anpeueHHbIE BewecTBa B CTOYHbIX BoAax

He ponyckaetca cOpacbiBate 6e3 COOTBETCTBYIOWENA OYNCTKU CTOYHBbIE BOAbI KOXE-
BEHHbIX npe,qnpmmmﬁ, cogepxawune 6I/IOL[I/I,ElbI, necTruymnabl XxnopopraHmyeckme npenapartbl.

Pa3gen 4. OnpeaeneHne HaMNy4vwWnUX AOCTYMHbIX TEXHONOMUM

OtHeceHne TexHonorn k HAT perynupyetca npukazoMm MuHMCTepcTBa NpoMbILLNEH-
HocTu 1 Toproenu Poccuiickon depepauum ot 31 mapta 2015 . Ne 665 «O6 yTBepxaeHn
MeToan4ecknx pekoMeHaauui Nno onpejeneHnio TEXHOMNOMMM B KadecTBe Haumydllenh Ao-
CTyrHOM TexHonorumy (aanee — MeTtoanyeckne pekoMmeHaauum). OTHeCEHUe TEXHOMNOTUA K
HAT ocywectensieTcs yneHamm TexHuyecknx paboumnx rpynn (TPIM) B npouecce paspaboTku
W akTyanusaumm nHpopMaumoHHo-TexHu4eckmnx cnpasoyHukos HAT. B cootBeTcTBUMM € Me-
TOAMYECKMMM PEKOMEHAALMAMN OTHECEHWE NpuMmeHsaemon TexHonorvm k HAT ocywecrens-
€TCH C YYETOM Ipynmbl KPUTEPUEB:

- HAMMEHBLUWA YPOBEHb HEraTMBHOIO BO3AENCTBMA Ha OKPYKAIOLLYIO CPeay B pacyeTe
Ha eJuHWLY BPEMEHU UK 06beM NPON3BOAMMON NPOAYKLMU MO0 COOTBETCTBUE APYTUM MO-
KasaTensim BO34ENCTBUS Ha OKPYXaroLLyHo cpedy, NpeayCcMOTPeHHbIM MEXAYHapoaHLIMU f0-
roBopamu Poccuickon depepaumn;

- 3KOHOMMYECKasn aPPEKTUBHOCTE BHEAPEHMS 1N SKCMyaTauuu;

- NEPUOA BHEAPEHMS,

- MPOMBILLNIEHHOE BHELPEHNE TEXHOMOMMYECKUX NpoLeccoB, 060pyaoBaHUA, TEXHUYE-
CKMx crnocofoB, MeToAoB Ha AByx U Bonee obbekTax B Poccuiickon depepauum, okasblisaro-
LLMX HeraTMBHOE BO3AEMCTBUE Ha OKPYKaIOLLLYHO CPeay.

B nepByto ouyepeab paccMartpuBaeTCs KPUTEPUA MPOMBILLNEHHOMO BHEAPEHWUS MNPO-
LieccoB, 060pyAoBaHNs, TEXHUYECKUX cnocoboB, MeTofoB Ha AByx 1 Gonee obbekTax B Poc-
cunckon deaepauyun, 3atem octanbHble kputepun. UneHsl TP npu OTHECEHMM TEXHONOTU K
HAT, B gononHeHne k MeToANYECKMM peKOMEHAAUMSAM MOTyT MCMONb30BaTh MEXAYHaPOS4-
Hble MHGPOPMAaLMOHHO-TEXHUYECKNE cnpaBoYHukM HAT, COOTBETCTBYIOLLYIO Hay4YHYH NUTe-
paTypy, cTatucTudeckme cOOPHWKM, peayibTaTbl HayYHO-UCCNeA0BaTENbCKUX U auccepTaum-
OHHbIX pPaboT, UHbIE NCTOYHMKM.

4.1 TexHonoruu, paccmaTtpusaemMblie npu onpeaenedun HAT B
KOXXeBEeHHOM NMPOMbILINIEHHOCTH

B AaHHOM paspene paccMaTpuBaloTCH METOAbI ONPEAENEHNS HAUMYYLLNX LOCTYMHbIX
TEeXHOMorMin. 3T MeToAbl CBSI3aHbl C CUCTEMOW SKONMOMMUYECKOrO MEHEAXKMEHTA, TEXHOMOMM-
YeckMMK npuemammn obpaboTky, ynpasneHWeM OTxofamu, BKIoYas crnocobbl CHKEHWS MO-
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TpebneHnss XMMUYEeCKMX MaTeprarnoB U BOAHbIX PECYPCOB 3a CUET WX NMOBTOPHOTO NUCMONb30-
BaHus. MpuBeaeHbl cBeAeHUS O Mepax Mo MPefOoTBPaLLEHMIO UMW OrpaHNYeHUo nocnes-
CTBUI 3KOMOTMYECKNX MOCNEACTBUNA aBapyii UMW HELLUTATHbIX CUTYaLMA.

MocnenoBaTenbHOCTb U3NOXEHMS B KaXAOM TEXHONMOrMYECKOM MpoLecce OCHoBaHa
Ha obLEeM M TEXHNYECKOM OMMcaHUW, onpeaeneHnn 3pdeKTUBHOCTM C TOYKN 3PEHUS 3KOHO-
MUKW 1 SKOMOTUM.

B 6onbwmHcTBE crniydaeB mcnonb3oBaHne HAT tpebyer Gonee BbICOKMX 3aTpaTt Ha
BHEAPEHWNE, 3aKyMNKy HOBbIX XUMUYECKUX MaTepuanos, aHepreTuky. OCHOBOM AnA paccmoT-
peHUsi BOBMOXHOCTU 3aMeHbl TeX UMN MHbIX BELLECTB, UCMOMb3yEeMbIX B TEXHOMOMMU KOXe-
BEHHOro NPOMU3BOACTBA, ABMSETCS nacnopT 6e3onacHoCT, KOTOPbIA COMPOBOXAAET NapTULo
atux MatepuanoB. OfHaKO B HEKOTOPbIX COMPOBOAUTEMbHBIX AOKYMEHTaxX 3KOOrnyeckme
acnekTbl XMMUYECKUX MaTepuarnosB He YNOMUHAKOTCS.

HekoTopble TexHonorum MoryT obecneumntb aKkonormveckyto 6e3onacHoCTb TOMbLKO 3a
CYET UCMOSb30BaHUS MEHEE BPEAHbIX XMMUYECKUX BELLECTB, KOTOPbIE CNOCOBHBI K MONHOMY
Buropasnoxerno. HekoTopble MEPOMPUATUSA MO COKPALLEHMIO U YTUNM3aUmMM OTXO40B MOTyT
ObITb 4OCTATOYHO 3aTPaTHbl, YTO HEOOXOAUMO YUUTbIBATh, UCXOAA U3 SKOHOMUYECKOW CUTY-
auum 1 ycnoBmn paboTbl KOHKPETHOTO KOXEBEHHOIO NPeANpPUATUS.

4.2 CucrtemMa 3KONOrM4ecKoro MeHeKMeHTa

Cuctema SKOnorm4eckoro MeHeaXMeHTa npegHasHaveHa obecneuntb peLleHne 3Ko-
nornyeckmx npobnem. TexHn4eckoe OnMcaHne CoaepuT MeToabl (B COOTBETCTBUM C Onpe-
LENEeHNEM MOHSTUS «HaUNyylne AOCTYMHbIE TEXHOMOMMMY») OCYLLECTBNEHNS TEXHONornye-
ckoro npouecca. MNpu 3Tom cnegyeT pykoBoacTBoBaThbCs [27] ¢ cobniogeHvem TpeGoBaHUn
NpUPOA0OXPaHHOro 3aKoHOAAaTeNbCTBA.

Ha KOHKpeTHOM npeanpuATUM CUCTEeMa SKONMOTUYECKOr0 MEHEMKMEHTa AO0IDKHa
npegycMatpueaTth paspaboTKky 3KOMOFMYECKOW MONUTUKK, MIaHUPOBaHWE TEXHUYECKUX pe-
LWEHWA 1 ux maTtepuranbHoe obecnedeHve, B ToM unicne obyyeHne nepcoHana u BeeHue co-
OTBETCTBYIOLLEN AOKYMEHTaLmKW. MOCTOAHHBIN MOHUTOPUHI A@CT BO3MOXHOCTL ONPEeAEnUTb 1
oueHuTb nepcnekTuebl BHeapeHns HOT ¢ yyeTom TpeboBaHUn K OXpaHe OKpyXKaloLen cpe-
Abl, CNPOrHO3upoBaTh 3aTpaThl U 3PEKTUBHOCTL OT BHEAPEHMUS HOBLIX TEXHONOMMIA.

BHeppeHue 1 peanusauma CUCTEMBbI 3KOJIOMMUYECKOTO MEHEMKMEHTa NpejycMmaTpuBa-
€T cobnoageHne cneayowmx NpUHUMNMansHbIX TpeboBaHni:

1) NOCTOSAIHHBIA KOHTPONb 32 KAYECTBOM XMMMUYECKUX MaTepurarnos, nonycdabpmkaTos u
roTOBOW MPOAYKLNN,

2) 6epexxHoe pacxofoBaHWe U XpaHeHWe XUMUYECKUX MaTepuaroB, Cbipbsi U FOTOBOM
NpoAyKUMKW, NPeAoTBPAaLLEHNE yTeYeK BOAbI, Pa3nMBOB XMMUYECKUX pacTBOPOB, HECHACTHBIX
cnyyaes;

3) KOHTPOMNb TEXHONOrMYECKNX NapaMeTpPoB NPOLECCS;

4) perynsipHoe TexHu4eckoe 06Cny>KnMBaHNe CUCTEM OYUCTKM CTOUHBIX BOA,.

Jkonornyeckas NonNuTUKa NpPeanpusaTUS AOITKHa BKIYaTb B cebsi NOCTOSAHHOE CO-
BEPLUEHCTBOBaHUE MPOLUEAYP YNpaBneHUs U MNaHMpoBaHUs B TECHOW B3auMOCBS3U C u-
HaHCOBBIM MIAHMPOBAHVEM U uHBeCTUUMAMKU. Tpyn 3TOM ocoBoe BHUMaHWE crnepyeTt yae-
NSATb CO3[aHMIO COOTBETCTBYHOLMX CTPYKTYP W MOBBILLEHWIO X OTBETCTBEHHOCTU, 0ByUeHMIO
W y4acTuio B 3TOM MpoLecce BCEX COTPYAHWKOB MPEeAnpUSATUS, BeAeHUo Heobxoammon Ao-

56



NTC 40—2017

KyMeHTauun, paspaboTke nporpamm TEXHUYECKOro O6CNyXuBaHUsa 060pyf0BaHUS, FOTOBHO-
CTW K pearvpoBaHuio B c/lyyae YpesBblHaliHbIX CUTYyaLUii.

4.3 CHuxeHne notpebrieHnsa BoAbl

4.3.1 Bopa Ha TeEXHONMOTNYECKNE HYXAbI

OKOHOMUS pacxoga BOAbl ABNSETCH aKTyasIbHOW 3aJauqeil KOXXEeBEeHHbIX NpeanpusaTuii,
MOCKO/IbKY MO3BOJSIIET YMEHbLUWTL PAacXofbl HAa OYMCTKY O06PasyHoLLUXCA CTOKOB. PU3NKO-
XMmuyeckass o6paboTka KOHLEHTPUPOBAHHbIX CTOYHbIX BOA 6Gonee adhekTMBHA, Yem cre-
ayouwas buonornyeckas oyncTka. SKOHOMUS BOAbI MOXET ObiTb AOCTUTHYTA NPV BHEAPEHUU
COBPEMEHHOro 060pyA0BaHNA A5 XUAKOCTHLIX NPOLLECCOB, WUCKIHOYEHUM MPOMbIBOK Ha Npo-
TOYHOIi BOflE, YCTAHOBKE W CBOEBPEMEHHOM TEXHWYECKOM 06CMyXMBaHUM PacxofoMepOB,
BEHTW/Eel, knanaHoB TPy60nNpoBOAOB.

Ha pucyHke 4.1 npusefeH rpaduk AaHHbIX N0 pacxody Bofpl, M3, HA TEXHO/Ornyeckme
HYX /bl Ha 1 T CbIpbsi B 3aBNCUMMOCTW OT aCCOPTUMEHTA BbiNyCckaeMoi npogykuumn [14].

90
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on -
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io -
|
0

Koxa ans Bepxa o6yBu Koxa Ans Husa ob6yBu 0T BopcoBble KOXWU

PuicyHok 4.1 — Pacxof, Bofbl Ha TEXHOIOrMYECKMe HyXabl Ha 1T Cbipbs B 3aBUCUMOCTU OT
acCopTUMEHTA BbINyCKaemoli NpoayKLumum, M3

OhhekTVBHBIN KOHTPOMb pacxoga BoAbl NMOTpebyeT MHBECTUUMIA B annapaTtypy no
NoAroToBKE U aBTOMaTM3aLuM CUCTEMbI BOAOCHAGXKEHMSI.

NHBECTULMOHHAA CTOMMOCTb Takoii cucTeMbl ansi 5-8 6apa6GaHOB COCTaBWUT OKOMO
10 000 eBpo [28].

MpaBunbHas [O3MpPOBKa, KOHTPOMb pH v TemnepaTypbl obpabaTtbiBalolwMx pacTBOpPOB
6yAyT cnocobCcTBOBATL Y/TyYLIEHUIO KAYeCTBa rOTOBOMN KOXU.
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4.3.2 NoBTOpPHOE UCMONb30BaHUe OTPa60TaHHbLIX PAaCTBOPOB UMW OUYULLEHHbIX
CTOYHbIX BOA,

BoamoxHbI criegytolme BapuMaHThl NMOBTOPHOIO WCMONL30BaHUst 0TpaboTaHHbIX pac-
TBOPOB:

- MOCNEe OCHOBHOM OTMOKW PACTBOP UCTIONL3YETCs A5 NPEABAPUTESIBHON OTMOKM;

- 0GOPOTHOE MCMOML30BaHWE CTOKOB MOCHE BMONOTMYECKON OUYMCTKU ASs MPOBEAEHUS
XWOKOCTHBIX MPOLECCOB;

- MOBTOPHOE WCMOMb30BaHME YCMOBHO YUCTOW BOAbI OT CYLUMMOK B KPaCUIbHO-
XMPOBasbHbIX NpoLeccax.

4.4 OTMOYHO-30MNbHbIe NpoLecchbl

4.4.1 OtmoOKa

OTHOCUTENBHO MpoLEecca OTMOKN CHWDKEHWE 3arpsi3HEHUS CTOKOB MOXET ObiTb A0-
CTUrHYTO 3a CYET 3aMeHbl HEKOTOPLIX XMMUYECKUX MaTepnanoB Ha MeHee TOKCUYHbIe, ONTU-
MM3aLMN pacxoAa U COBEPLLEHCTBOBAHNS 0OOPYAOBaHNA ANS BOLONOATOTOBKM U BOAOpac-
npegsenexns, NPeaBapuTENbHON MEXaHUYECKON OUUCTKM ChIPbS OT COMMU.

Oumnctka OT conmM MPOM3BOAUTCA B CneuuanbHbix cetyaTbix GapabaHax. MNpu aTtom
ypaetcs yaanutb 0T 5 % Ao 10 % conu ot obLiero ee cogepxaHus B wkype. Ucnonb3osa-
HVe STOW COMW B XUAKOCTHBLIX TEXHOMOMMYECKMX npoLeccax npobnemaTnyHo M3-3a Hanmumns
B Hell BakTepuii N OPraHNYecKnx 3arpasHeHWn. YTunmsaums ee Ha MonuroHax takke npo-
BnemaTtnyHa.

OTa TexHOnorus MepcrekTMBHA C TOUKW 3PEHVS YMEHbLUEHUS COAepXaHWs Comv B
CTOYHbIX BOAEX.

B HacTosLee Bpems obecconmBaHne OCYLLECTBSETCH HA MHOMMX KOXEBEHHbIX NMpea-
NPUATUAX.

4.4.2 Me3npeHue B Cbipbe

MesagpeHne MOXeT NPoM3BOAMTLCA Kak AN KOHCEPBUPOBaHHOWM LUKYPbI, TaK U Nocne
npeaBapuTenbHOM OTMOKW. onyyeHHas mesgpa MOXeT ObiTb MCMOMb30oBaHa AnNs nepepa-
BoTkM C Lenblo BbiTannvMeaHus xvpa. Boibop cTagum, Ha KOTOpoW LenecoobpasHo ocy-
LeCTBNATL OnepaLuio Me3apeHus, ornpeaensieTcsl HanMuMem COOTBETCTBYHOLWEro obopyao-
BaHus.

Mpwn Me3apeHun B cbipbe obecrieumBaeTca Gonee addekTuBHas 06paboTka LWKyp B
OTMOYHO-30rbHbIX MpoLeccax, AOCTUraeTCsl 3HaUUTENbHasi 3KOHOMUS XMMUYECKUX MaTtepua-
noB u Boabl. COOTBETCTBEHHO, CHUKAETCA 3arpsi3HEHHOCTb CTOYHbIX BoA. Mesapa B kade-
CTBE MOonynpoaykra AN nofyyeHus Xupa He COAePKUT U3BECTU 1 Cynbdua0B, YTO ynpoLla-
€T TEXHONOrnIo ee 06paboTKN.

MpenatcTByeM ANa Me3apeHUst B Cbipbe SBMSIETCA OMNAcHOCTb MOBPEXAEHUs AepMbl
BCNEACTBME pa3nuuns B TOMNWMHE OTAEMNbHbIX TONOrpadUYecKMX YYacTKOB LUKYPbl, NyCTOTbI
BOJIOCSIHOFO MOKPOBa, Hanuuna Hasana. MesapunbHble MaluMHbI AOMKHbI ObiTb TOYHO OTpe-
rynupoBaHbl. B 6onblUMHCTBE CcrnydyaeB nocne mesgpeHus B Chipbe TpebyeTcs AononHnTenb-
HOE Me3fipeHMEe B ronbe.
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Mpn mMeaapeHun LIKyp nocne OTMOKN MX HeoBXoAUMO Bbirpy3uTb n3 HapabaHa 1 no-
cne Me3fpeHus BHOBb 3arpyanTb B GapabaH Ha aanbHenlyto o6paboTky, To ecTb Tpebyetcs
ZOMONHWTENbHaA onepauys Nno Bbirpy3ke-3arpyske Cbipbsi.

3HaunTenbHbIE NOBPEXAEHNS CbipbA NPV ME3APEHNM OTPULIATENBHO CKa3blBalOTCA Ha
BbIXOAE KOX MO Mriowaan, Konuuyectso oBpasyloleiica Mesapbl Takke MeHbLue, YeM npu
Me3apeHumn ronbs. Kpome Toro, Takas mesgpa He NMoAnexuT ANUTENBHOMY XPaHEHWIO.

3aTpatbl Ha NpuobpeTeHre Me3apunbHOM MalunHbI cocTaeaT okono 130 000 espo [4].

4.5 O6e3BonalumBaHue U 3051eHUue

[ns CHYKeHNs 3arpsasHeHNs CTOYHBIX BOA Ha 3TOM CTaauM NPOM3BOACTBA MOTYT ObiTb
peKkoMeHAOBaHbl METOAMKUA, NPEAyCMATPUBAIOLLME COXPaHEeHWe LLEPCTU, MEeToAbl C COKpa-
LEHHbIM PacxofoM Cyrnbguaa HaTPUA U rMAPOKCUAA KanbLus.

4.5.1 3ameHa NAB Ha ocHOBe OKTUIT- U HOHUN(PEHOMNBbHbLIX 3TOKCUNATOB

[MAB Ha ocHoBe OKTUM- U HOHUINEOHOSbHbBIX 9TOKCUMNATOB UCMOSbL3YIOTCA B npouecce
3MYIBCUOHHOTO 06E3KNPMBAHUSA OBYUHBLI U CBUHBIX LLKYP, @ Takke B OTMOYHO-30J1bHbIX NPO-
Lieccax npomseogcTea Kox m3 ceipba KPC.

HoHundeHonaTokennaT — NOBEPXHOCTHO-aKTUBHOE BELWEeCTBO, BXOAsllee B COCTaB
MHOMMX 0DE3KMPUBAIOLLMX KOMMO3MLWIA, MOXET pasnaratbCa C 0bpasoBaHMEM TOKCUYHBLIX
Npon3BOAHbIX, B YaCTHOCTU HOHWUNdeHona. B EBpone npumeHeHne atoro MAB orpaHuyeHo
13-3a2 BO3MOXHOIO HEraTBHOrO BAMSAHMA Ha 3HAOKPUHHYHO CUCTEMY Yenoseka [16].

BoamoxHon anbTepHaTuBon 3Tum MNAB SBNSIOTCS 3TOKCUNATh! anMdaTnyeckmx cnup-
TOB, KOTOpPbIE XapaKkTepuaytoTcst 6onee HU3KOM TOKCUYHOCTLIO [29].

Pacxop atmx MNMAB B npouecce 06e3xunpuBaHNs HECKOIIBbKO Bbillie, YTO MOBLILLAET 3a-
TpaTbl HA XMMUYECKNE MaTepuarnbl.

4.5.2 3oneHne ¢ COXpaHEeHMEM WEePCTU

JT0T MeToga npeaycmatpuBaeT 06paboTKy LUKypbl G GaxTapMsaHON CTOPOHbI, MPU KO-
Topon pocTturaetca adpdekT ocnabneHus ceasn Boroca ¢ gepMoin. Llepctb yaansercs Ha
LUEPCTOCIOHHBIX MallMHax. Takas TEXHOMOorMs B OCHOBHOM MCMONb3yeTcs Npu nepepaboTke
OBYMHbI.

[pyroin BapnaHT 3akrovaeTcs B YMEHbLUEHHOM pacxofe cynbuna HaTpusi, Npu Ko-
TOPOM MOBPEXAATCA TOMBKO NyKoBMUpl Bonoca. ObpaboTka npoBoauTCA B CneumansHOM
OapabaHe, cHabXeHHOM nepdopMPOBaHHOM NEPEeropoaKon, NO3BOMAIOWENA OTAENATb
wepcTb OT oTpaboTaHHoro pacTteopa. [MonyYeHHas LepcTb MOXET CTaTb fO0MNONHUTENbHLIM
WCTOYHMKOM [0OXOL0B UNW noTpebyeT yTunmsaumm, HO He NPUBELET K 3arpsi3HEHUIO CTOKOB.
CTouHble BOAbI OyAyT copepxaTb MEHbLUE B3BELUEHHbIX BELUECTB W MEHbLUEE 3HaYeHue
BrK.

Okonornyeckuii apdeKT, KOTOPLIA MOXET BbITb MOMYYeH NPW UCMONb30BaHWN Npeana-
raemMon MeTOAVKM, 3aKII0YaeTCA B CHDKEHUM 3arpsA3HEHMSA CTOKOB, MeHbLEM obbeme wna-
Ma B OYMCTHBIX COOPYXEHWUSX, CHWKEHMU PaCXOAa XUMWUYECKMX peareHTOB AN OYMCTKM
CTOYHbIX BOA.

Cnocob obessonalmeaHus C COXpaHeHWeM LepcTy OyaeT onpaBaH MUb B TOM
cnyyae, ecnm CoxpaHeHHasi LWepCTb UMEET PbIHKK cObITa, HAaNpUMep ANA U3rOTOBNEHWS BOW-
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noka. C Gonblueit CTeneHblo BEPOSATHOCTU MOXET ObiTb peanus3oBaHa OBeYbsl UMK KO3bsi
LepcTb.

MHBecTULUMOHHbIE 3aTpaTkl Ha npuobpeTeHne Bapabana, 06opyR0BaHHOTO CUCTEMOM
ANA PeuMpKynsaumMm BoAbl U C OUIBETPOM AN YNaBNMBaHWA LUEPCTU COCTaBST OKOMO
100 000-130 000 eBpo [28].

Mpy Mogucbukaumm TpaguumoHHbIx H6apabaHoB TakMmm yCTpOWCTBamMK 3aTparbl Co-
cTaBsT nopsigka 5000-10 000 espo [28].

4.5.3 CHnxeHue pacxoga cynbduga HaTpus

Pacxop cynbdupa HaTpms MOXHO COKPaTuTh 3a c4eT 06palboTKM Cbipbs PePMEHTHbI-
MW npenapaTtamun [21], a TawKe MCNONMb30BaHMSA BCMIOMOraTesibHbIX NPEnapaToB Ha OCHOBE
CEpPOOPraHNYeckX COSAVHEHNIA TMNa MepKanToaTaHomna. JTu coeanHeHUs obnagaroT BoC-
CTaHaBNMBaloLLMMN CBOMCTBaMM 1 CMIOCOBHOCTLIO paspyLuaTe ANCYNbdUaHbIE CBSA3W B Kepa-
TWHe Boroca.

MpenMyLLLEeCTBO NCMONB30BaHMSA TaKUX MPEnapaToB 3aKMHYaeTCs B CHWKEHUN Pacxo-
Aa cynbduaa HaTpus 1N yMEHbLLUEHUM COAEPXaHua cynbdnao B ctokax [21]. CoBmecTHOe
NpUMeHeHne depMeHTaTnBHON 00paboTkm C obesBonalmMBaHMEM C  WCMONb30BaHNEM
MeHbLLEro pacxoga cyneduaa HaTpms NO3BOMNSET NOBLICUTE 3PPEKTUBHOCTL 3TOrO NpoLiec-
ca. OgHako Mcnosb3oBaHne PEpMEHTOB B HEKOTOPbIX Clyyasx MOXET MPUBECTU K nospe-
XKOEHMWIO NMULIEBOW NMOBEPXHOCTY TOJbS.

Pacxop cyneduaa HaTpua 1 3arpssHeHne cynbduaamn CTOYHbIX BOA NPU UCMONb30-
BaHWNM 3TOW TexHonorMmn cHkaetcsa Ha 40 % — 70 %.

Mpn ncnonb3oBaHMn PepmMeHTOB HEOOXOAMMO MpPegycMaTpuBaTth AOMOSNHUTENbLHYHO
MPOMBIBKY ANS UX WHaKkTUBauum, 4ytobbl NPEAOTBPaTUTL NOBPEXKAEHWNE NULEBON NOBEPXHO-
CTW ronbs.

OpraHuyeckne TMOCOSANHEHMA ABNSIOTCA Bonee AoporuMn, Yem cynbduabl, 0OfHaKo
3TW 3aTpaTtbl KOMMEHCUPYIOTCA CHWKEHWEM PacXxofoB Ha OYMUCTKY CTOYHbIX BOA, & Takke
CHWXaEeTCs BO3MOXHOCTb BblAEMNeHUA CepoBoAopoAa B OTMOYHO-30MbHbIX LieXax.

4.5.4 MNpepoTBpalleHne aMUCCUN CepoBOAOPOAA U3 CTOUHBLIX BOA,

[Mpn BbICOKOM cozepXaHun CynbUAOB B CTOYHBLIX BoAax U 3Ha4veHusx pH mMeHble
9,5 Bo3moOXXHO obpasoeaHue ceposofopoaa. Utobbl usbexarb amMccuUM cepoeoaopoga B
OKpyxaroLyto cpeny, Heobxoanmo obpaboTtats CTOkM BMONOrMYECKUM METOAOM UMW XUMU-
YeckM crnocoBboM ¢ UCMoSb3oBaHNEM B Ka4eCcTBe KaTanuaatopa cyfbdara MapraHua. Takas
o6paboTka fOMmKHA OCYLLECTBMATECA B FEPMETUYHBIX YCMOBUAX C UCMNOMb3OBAHNEM BbITSK-
HOWN BEHTUNSALUMM Yepes hdunbTpoBarnbHble yCTPOUCTBa. B kayecTBe peareHToB UCNONb3YHoT-
CA nepekncb BoAopoAa WM rMMNoXnopuT Hatpua. Takas obpaboTka NO3BONSET COKPaTUTb
3MMCCUI0 CEPOBOAOPOAA B OKPYKAIOLLYIO Cpeay, n3bexaTb NosBneHns HENPUATHBIX 3anaxos
Ha TEpPPUTOPUN NPEANPUATUS.
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4.5.5 CokpauieHue pacxoaa u3sBectu u cynbduaa HaTpusa
4.5.5.1 TexHONOrNA KUCNON OTMOKU

MpencraBnsaeT NHTepec TEXHONOrMa OTMOYHO-30S1bHbIX MPOLECCOB, B COOTBETCTBUN C
KOTOPOW OTMOKa MPOM3BOAUTCH B KUCIOW cpeae, a 3aTeM MOoCTENeHHO OCyLLIECTBNSAETCS ne-
pexog B LWenoYHyo 0bnacTe U NPOBOANTCA NEPOKCUAHO-LLIENOYHOe obe3BonalumBaHne ¢ uc-
NnonbL30BaHMEM MMHUMArbHOrO pacxoga cynbduaa Hatpua. Teopetudeckoe 0OOCHOBaHME
aToro metoga manoxeHo B [30]. Beicokas cteneHb 06BOAHEHHOCTU Cbipbs, AOCTUraemMas B
pesynbTare KUCION OTMOKW, NMO3BOMSET 06eCneunTb OnTUMarnbHbIe YCNOBUS ANS NPOHUKAa-
HNS KOMMOHEHTOB 30MbHOWM XWAKOCTM K BONOCAHBIM CyMKaM, YTo criocobcTeyeT ocnabneHuio
CBSI3W BONOCa C AEPMOM, PaspPbIXNIEHWNIO KNETOUHBIX CTPYKTYP anuMTenus, nonydyeHuto 6onee
ymncToro ronbs. MpoBeaeHne OTMOKM B KMCHon cpepe He TpebyeT BeeaeHns Guoumaos, no-
CKOMbKY HU3KWE 3Ha4YeHns pH npensTcTByeT pasMHOXEHWIO BakTepui.

OcHoOBHble NpenMyLLecTBa HOBOW TEXHOMOMMM NpuBeeHsl B Tabnuue 4.1.

Tabnvua 4.1 — Pacxoa XMMUYecKkMx MaTeprarnos N TEXHUKO-3KOHOMUYECKUE nokasatenm
TexHonorun «Kobpa»

MapameTpbl 06pabOTKN U TEXHUKO-9KOHOMUYECKNE TexHonorusa TpagnumoHHasn
rnokasarenu «Kobpa» TexXHororus

Pacxog, % oT macchbl Cbipbsi:

- (bTanesas kucnorta 2,0 —

- kapGoHaT HaTpus — 1,5

- TUAPOKCUA HaTpusa 2,0 —

- TApoKCua Kanbyms — 46

- cynbua HaTpus 1,0 3,2

- Nepokcug Bogopoaa 2,5 —

MpoAOMKUTENBHOCTD, Y 10-12 1820

Pacxop cbipbs Ha 100 M2 rOTOBOW KOXW, K 610 668

TexHonorns npegycMaTpmBaeT nNpoBefeHne OTMOYHO-301bHbIX NPOLIECCOB B NOABEC-
HbIx BapabaHax nNpu NOCTOAHHOM UX BpaLLeHMM CO CkopoCTbio 3—4 06/mMuH. OTMOKa BbINoOnN-
HAETCA rMocrne npeaBapuUTENbHOM TMPOMbIBKM UM Me3gpeHns B npucyteteun 2,0 %
1,2-6eH30namKapOoHOBON (hTaneBor) KMCMNOTbI OT Macchl Cbipbs Npuv XK. K. 1.5. PaBHOMep-
Horo oBBoAHEHUs LUKYp yhaeTcs [ocTudb 3a 4-54 obpaboTkm. B npouecce soneHus uc-
NOnNb3yHTCS MMAPOKCUL HATPUS U cynbdug HaTpUs B KONMUYECTBE COOTBETCTBEHHO 2,0 % 1
1,0 % oT macchl cbipbs. [poLomMKUTENBHOCTL Npouecca — 5-6 u. Ha 3akniounTensHon cra-
OV 30MEeHNst BBOAMTCS MEPOKCUA BOAOPOAa B konmdectee 2,5 % OT Macchl cbipbs. Yepes
14 06paboTKM B pacTBOpe MOXHO ODHApPYXWTb NULLb CMEeAOoBble KONMYecTBa cynbduaos.
Mocne 3aBepLUEHNst TEXHOMOMMYECKOro LiMKna Npon3BOAUTCA MPOMbIBKE rofbs NPUX. K. 2 B
TedyeHne 30 MuH.

Tabnuya 4.2 — 3Konornyeckmne xapakrepuctukm TexHonorum [30]

TpaguuMoHHas Tex-
CopepxaHue B OTpaboTaHHOM pacTBope, r/n TexHonorus paauu
Ho”norusa
Cynbduabl Cnegbl 1,8
BaBelueHHble BelecTBa 6,8 21,2

61




NTC 40—2017

Pacxonbl Ha ucnonb3oBaHune TaneBon KUCHOThI OKyNaroTCs COKpalleHMeM 3aTpaT Ha
OUYNCTKY CTOYHbIX BOA, a TakkKe WUCKNH4aeTCA BO3MOXHOCTb BblAeneHua cepoBoaopoia B
OTMOYHO-30MbHOM Liexe. lNepokengHo-LLenoYHyro 06paboTKy pekoMeHayeTCs OCYLLECTBNAT
B NNacTukoBbix BapabaHax.

4.5.5.2 TexHONOrNA ¢ COKpaleHHbIM PacXxoaoM U3BECTU U Cynbtuaa HaTpus

PaspaboraHa meTogvka nposBefeHus npouecca 3oneHus-o6e3sonalumMBaHus C UC-
nonb3oBaHMeM BcrioMoraTesnbHbix matepnanos AHasut CIMA u AHaeut MCB ¢ pacxogom
LLEeNOYHbIX peareHToB: ruapokcnaa kanbums — 2,0 % n cynbcpuaa Hatpua — 2,0 % oT mac-
Cbl Cblpbsi B TeueHne 14-16 4 npux. k. 1,5 n Temnepatype obpabaTbiBaroLien XnakocTu
22 °C — 24 °C. Copepxanne cynbthnaos B oTpaboTaHHOM 30MbEHOM pacTBope COCTaBnseT
3-5 r/n, nosToMy LenecoobpasHO 3aBepwmnTb NPOLUECC 30neHUsa BBegeHNeM B obpabarTbiea-
FOLLYYIO XXMAKOCTb CneuuanbHbIX peareHToB, HanpuMep Nepokcuaa BoJopoAa, NMO3BOMSAOLLMX
CHN3UTL cofiepxaHmne cynbdraos B 0TpaboTaHHbIX pacTBopax.

OcHOBHbIE NperMyLLecTBa HOBOW TEXHONOMK NpuBeaeHbl B Tabnuue 4.3.

Tabnuua 4.3 — Pacxo, XMMUYECKUX MaTepuarnos 1 TEXHUKO-3KOHOMUYECKME nokasaTeny HOBON
TexHonormm

MapameTpbl 06paboTKN U TEXHUKO-
HoBas TexHonorus [31] | 3aBoackas TexHonorus
3KOHOMMYECKUE NnokKa3sarenu

Pacxop, NpoLeHT OT Macchbl Cbipbsi:

Pubepcan PLE — 1,0
Anasut CMA 1,0 —
Anasut MCB 1,0 —
F'mapokeng kanbums 2,0 3,5
Cynbthug HaTpus 2,0 2,4
Mmapocynsdng HaTpus — 0,5

TexHonornst NpoLuna NponsBOLCTBEHHbIE UCMBITAHUSI C NOMOXUTENBHLIMW pPe3ynbTa-
TaMU Ha psge POCCUIACKUX KOXEBEHHbIX 3aBofoB. McnbiTaHus npoBoaunu Ha cbipbe KPC
ANOBKW cpefHeln passecom 17—20 Kr MOKPOCOSIEHOr0 MeTOA4a KOHCepBNPOBaHUA.

HoBasi TexHOMOrMs Npom3BOACTBa KOX C MCMONb30BAHWEM BCMOMOrarenbHbIX Marte-
pvanos Lenesoro HasHavyeHna AHaBuT CIMA, AHaeuTt NCB nossonseT:

- CHM3UTb pacxop rvapokemaa kanbums Ha 40 % u cyneduaa Hatpua Ha 15 % no
CPaBHEHMIO C AEMCTBYIOLLMMW TEXHONOMMAMM;

- CHU3UTb cofepxaHue cynbMUAOoB B KoHLe 3oneHns ¢ 3-5 8o 1 r/nm;

- MOBbICUTL COPTHOCTb KOX A0 2,5 % 3a CYEeT YMEeHbLUEeHUS BOPOTUCTOCTU, CTHKKA Y
TIMKBUAALUMN OTAYLLUNCTOCTH;

- YBENUYNTL BbIXOL KOX MO nrowaan 4o 3 % 3a cYeT ny4Llero pasfeneHma CTPyKTypbl
LEPMbI.

Pacxoabl Ha NCNonb3oBaHMe BCMOMOraTesibHbIX MaTepuanosB OKynatTCA COKpalleHn-
€M 3aTpaT Ha OYMCTKY CTOYHbIX BOZ, MOBbLILIEHNS] COPTHOCTU M BbIXOAa KOX Mo nnowasu.
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4.5.6 iBoeHue ronbs

[IBOeHMe MOXET OCYLLECTBNATLCS Kak Ha CTaaum rnocre 30MeHWs, Tak U Nocrne XpoMo-
Boro aybnerus. MNpy pacnunveaHuu ronbsi 06pasyoTcst NMUEBON CMUMOK N BaxTapMsAHbIN
CrUIOK.

[lBoeHune B ronbe NO3BONSIET MONYUUTb IKOHOMUYECKUIA aOPEKT OT CoKpaLLeHUSa pac-
X042 XMMUYECKMX MarepuanoB npyv gybneHuu, a Takke OT peanusaumm HefybrneHbIX OTXo-
0B (06pe3n n cnunka), KoTopble HaXoAAT MPUMEHEHNE B NPOM3BOACTBE KornareHoBbIX 060-
noyek 1 6enkoBbIX MPOAYKTOB ANSA NULLEBLIX Lienen [32].

[BoeHMe B ronbe MMEET M TEXHONOMMYECKUE NPEMMYLLECTBA: YBENUUNBAETCH BbIXOZ
KOX MO Mfowaan, CokpalLaeTcsa ANMTeNbHOCTb NpeaayounsHo-AyounbHbIX NpoLeccos, pac-
LUMPAOTCA BO3MOXHOCTM nepepaboTku cnunka. [lBoeHue B ronbe UCnonb3yeTca ANA U3ro-
TOBNeHNss MebenbHbIX M aBTOMOBUITbHBIX KOX.

Hepocratkammn ABoeHUS B ronbe ABnsieTcs Gonblias TPyAOEMKOCTb onepauun U He-
pPaBHOMEPHOCTb TOMLLMHBI MIMLIEBOrO CrMMKA.

O6opynoBaHve AnNa ABOEHWA B roNbe U B XPOMUPOBaHHOM BWUAE Marno OTnvMYaeTcs.
HexkoTopble oTnmuma MoryT BbiTb TONBKO B KOHCTPYKLMN TPAHCNOPTUPYIOLLIMX BanoB.

3aTpatbl Ha NpuobpeTeHWe ABOWMBHOW MalMHbLI C LWMPWHON paboyero npoxopaa
3000 mm cocTaenstoT nopsaka 140 000 espo [28].

OCHOBHbIM MPEUMYLLECTBOM ABOEHUS B FrONbe ABNSETCA CHWKEHWE obbema XpoMco-
Aepxalmx 0TX0n0B.

4.6 O0e330nMMBaHue U MArYeHue

4.6.1 3ameHa cynbdaTta aMMOHUA Ha YINEKUCTbINA ras

TexHonorna npegycmaTpuBaeT NOSIHY0 UM YacTUYHYHO 3aMeHy Cynbdara aMMOHUS B
npouecce 06e330MMBaHNS Ha YrNEKUCTbIA ra3. Yrnekucrblii ras nerko pacTBopseTcs B BOAE,
06pa3ys yrornbHyt KMCIOTY, YTO NMPUBOAUT K CHWKEHUIO pH ronbs. Yrnekucnbin ras TpaHc-
nopTupyeTcs B GannoHax U MOXET [03MpoBaaTbCA HemnmocpefcTBeHHO B obpabaTkiBatowmn
pacTBop MNW B MPOMEXYTOYHYIO rePMETUYHY0 EMKOCTb, U3 KOTOPOWM MOCTYNaeT Henocpes-
cTBeHHO B BapabaH [28].

Mpwn o6e330nMBaHNM YINEKUCNOTON B CTOMHBIX Bogax yBenuumeaeTcs 3HadveHve XIMK.
Kpome TOro, BospacratoT 3atpathl Ha obopyaosaHne. OGpasoBaHve cepoBofopoaa npu nc-
MOMb30BAHWN YIMEKUCIIOTbI Y 3MUCCUIO €r0 B OKPYXKaIOLLYHO Cpedy, MOXHO NMpeaoTepaTtuTb
nyTem BBELEHWA B pacTBOp HE3HAYMTENBLHOrO Konmnyectsa nepokcuga sogoposa (0,1 % —
0,2 %). Mpwn 3TOM HEOBXOANMO YyYMTbIBATbL, YTO MEPOKCUE BOJOPOAA MOXET Bbi3BaTb KOPPO-
310 fepeBsiHHbIX GapabaHoB.

B npouecce 06e330mMBaHNA ronbsi YrNEeKUCNOTON, KOHEYHoe 3HadveHve pH moxer
ObITb Heckonbko Hwxke (pH 6,7—6,9), YeM Mpy UCMoNb3oBaHUKN conv aMmMoHust (pH 8,8-9,2),
YTO B CBOIO OYepeab noTpebyeT MpUMEHeHUs (hEPMEHTOB, aKTMBHOCTE KOTOPbIX Hanbonee
MOMHO MPOSBNASTCA MPY MEHbLUMX 3Ha4eHusx pH. Mpy obe3sonmeBaHUM yrnekMcnoTon yee-
NMYMBaETCS NPOAOITKUTENBHOCTL MpoLecca. B HEKOTOpLIX Cryyasx B roTOBbIX KOXax OTMe-
Yyanacbk NOBbILLEHHAs XECTKOCTb.
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B nnaHe akonorun obes3onuBaHWe C UCTONb3OBAHWEM YINEKUCIOTHI MO3BONSET CO-
KpaTuTb 3arpsi3HEHNE CTOKOB aMMOHUIMHBIM a30ToM ¢ 4-5 0o 0,02 kr Ha 1 T cbipbs U obecne-
uMBaeT ABykpaTHoe cHkeHne BIK.

O6opyaoBaHue ANS UCMONb30BAHUS YITIEKMCIIONO rasa MoXeT ObITb aBToOMaTU3npoBa-
Ho. OHO BKNOYaAET pesepyap Noa AaeneHnem, anddysop 1 Tennosyo kamepy. 3T1o obopy-
LOBaHNe AOIMKHO 06CnyXMBaTbCA KBanMMPULIMPOBAHHBIM NEPCOHAMNOM.

Ob6es3onMBaHne YrnekncnoTon pekoMeHgyeTcs npu obpaboTtke ronbsi HeGonbLIon
TonwwmHbl (He 6onee 1,5 mM). Pacxos aeyokucu yrnepoga cocraensiet 0,75 % — 1,5% ua
pacyeTa Ha Maccy ronbA.

CTONUMOCTb YrNeKUCNoThl Bbille, YeM CTOMMOCTb Cynbdata ammoHus. Kpome Toro,
Heobxogumo obopypoBaTb NNOWAAKY ANS XPaHEHUS YrMeKUCoTbl, CMOHTUPOBaThL Tpybo-
NpoBoAbI K annapaTtype, KOHTPONbHO-U3MepuTerbHbIE NPUBopBLI.

OKOHOMMSA AOCTUrAETCA TOMBKO 3a CHET YMEHBLUEHNS COAEpXaHUS aMMOHUAHOIO a3o-
Ta n XINK B CTOYHbIX BOAAX U 3aTpaTt Ha X O4UCTKY [28].

4.6.2 3ameHa cynbara aMMOHUSA OPraHUYECKUMU KUCNOTaMu

Cynbdar aMMOHNSE MOXET BbITb NMOMHOCTBIO UNN YACTUHMHO 3aMEHEH OPraHUYECKMU
kvcnotamu. [ins 3Tor Lenu MoryT ObiTb UCMOMb30BaHbl MONOYHAsA KUCMOTa, MypaBbUHas Unn
YKCYCHas KMCnoTbl, Ux 3¢upbl. OCHOBHOW LIENbIO STOW 3aMeHbl SBNSETCA CHMKEHWE coaep-
»KaHWS aMMOHUMHOMO a30Ta B CTOYHbIX BOAaX.

Pacxopn Takmx peareHtoB coctaBnseT nopsgka 1.5 % ot maccel ronbs. Npoaomkm-
TenbHOCTL o6paboTkn npu obveme Boabl 200 % ot 1 o 1,5 4. B 10 ke Bpems 3Tu peareHThbl
yBenuymBaroT 3HadeHme XIK B ctokax. OHM 3HauUuTEnNBHO AOPOXKE Cynbdara aMMOHMS.

4.6.3 3ameHa cynbara amMmoHUA kKapoamuad ocdarHbIMU COeAUHEHNSAMIN

Cynbdar aMMOHUS MOXET ObITb MOMHOCTBLH MMM YacTUYHO 3ameHeH kapbamuadoc-
datHbIMM coeanHeHnaMKU [33]. DTN COeAUHEHUs NMPEACTaBnsatoT cOOON NPOAYKTHl B3auMO-
nenctens kapbammnaa n HPocPHOPHON KUCNOTbI U XapakTepuayroTcs 3HadeHnem pH — 5-7.
Llenb 3amMeHbl CHN3UTL COAEpPXXaHMe aMMOHUAHOIO a3oTa B CTOYHbIX Bodax. B Tabnuue 4.4
npegacrasneHa apeKTMBHOCTb NpeaiaraeMon TEXHOMNOMN.

Tabnuya 4.4 — CoaeprkaHue aMMOHUAHOMO asoTa B 0TPabOoTaHHbIX PaCTBOPaXxX Ha OTAENbHbIX
CTaauax NpousBoacTBa

CopepxxaHue aMMOHUIMHOTO a30Ta, r/n, npyu obessonu-
BaHUM Npenaparamu:
Crapunsa o6paboTku
Benukop (NH4)2S04

2,0% 2,6%
3oneHue 0,12 0,10
Ob6e33onvBaHne 0,56 2,58
MsaryeHne 0,45 2,57
MpombiBKa 0,11 0,56
Bcero 1,12 5,71

Kak cnepyeT u3 npegcTaBrneHHbIX AaHHbIX, MCMOMb30BaHue npenapara ((EeI'II/IKOp»
npu o06e330n1MBaHMM NO3BONAET 3HAYUTENBHO CHU3UTL 3arpA3HeHHOCTb CTOYHbIX BO4 aMMO-
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HUAHBIM a3oTom. OnTUManbHbIM pacxog npenaparta «benvkop» ans o6es3onMBaHUs rornbs
TPaaMLUMOHHOIO MeToaa 3oneHns coctaesnset 1,5 %.

OcHOBHbIMK NpeumyLecTBamMmn meToaa o6e33onmMBaHNst C UCMONb30BaHWEM Npenapa-
Ta benukop aBnsaloTcA:

- CyLLIECTBEHHOE CHUWKEHWE 3arpA3HEHHOCTU CTOYHbIX BOA,;

- YMEHbLUEHUE COAEepXaHUs Kanbuus B ronbe (M0 CPaBHEHUIO C UCMONb30BaHUEM
cynbara aMMOHUA B PaBHbIX KONMYecTBax);

- paBHOMepHOe 06e330nMBaHNE rofbs No CrnosiM,;

- YMeHbLUEHWe 3aTpaT Ha 06paboTKy CTOUHbIX BOA,.

OTHOCUTENBHO ONaceHul, CBA3aHHbIX C HannMuuem B npenapare «benvkop» docdop-
coaepxawmx rpynn, cnegyet npMBeCTU JaHHbIE MO MMIMEHNYECKOMY 0BOCHOBaHMIO UCMONb-
30BaHNS 0CafKOB CTOuYHbIX BoA [34]. YCTaHOBMEHO, YTO OCaAKW CTOYHbIX BOZL KOXXEBEHHOM
NPOMBILLNEHHOCTKW, npeacTasnaowyme cobol unsBecTkoBo-dochopcogepKalie opraHo-
MUHepasnbHble yaobpeHusi, He MOryT okasblBaTb MHIMOMpYLoLLee AeNCTBYE Ha NPOLECCHI ca-
MOOYMLLEHMA pPasnM4HbIX TUMOB NOYB M YXYALUEHNE KavecTBa rpyHToBbIX Bog. MeTtoa anpo-
Ou1poBaH Ha KOXEeBEHHbIX npeanpuaTuax PO u Typuumu.

4.7 MNukeneBaHue u ayébnexHuve

4.7.1 NMukeneBaHue
4.7.1.1 CokpaleHmne pacxona conu npu nukeneBaHun

MukenesaHne C 3aMeEHOM CONM Ha apoMaTtu4eckme CynbOKUCIOTbI NO3BOSNAET CHU-
31Tb 3arps3HEHHOCTb CTOYHbIX BOA Cynbdaramu 1 XrnopuaaMu u ynyywutb BbiGMpaeMocTb
coefnHeHWn xpoma npn ayénenum [28].

B skonormyeckoMm nnaHe Harpyska 9TUX COSAMHEHWWM Ha CTOYHble BOAbI
He BospacTaeT, xoTa 3HadeHue XIK ysenuuneaercs.

Cnegyet obpaTtuTe BHUMaHWE Ha BO3MOXHOCTb M3MEHEHMS TOHa OKpacku Npu nocne-
AYOLEM KpalleHnn, 4To noTpebyeT COOTBETCTBYOLMX UBMEHEHUI B METOAUKE KpaLLEHWS.

Pacxogbl Ha xMMU4yeckue mMatepuansl Npy 3TOM CPaBHUMbI C TPaLULMOHHOW TEXHOSO-
TMen, B KOTOPOW UCMOMb3YHT MypPaBbUHYIO KUCTOTY.

OCHOBHbIM MPEUMYLLIECTBOM MNpeafiaraeMoll TEXHOMOMN ABMSETCA CHUXKEHWe coaep-
KaHWs XNOpUL0B B CTOYHbIX BOAAX.

4.7.1.2 BecnukenbHoe pyb6neHvne

BecnukenbHoe AyGneHvne NpMBReKaeT TEXHOMNOMOB TEM, YTO MPU UCNONb30BAHUN AaH-
HOro MeToja oTnajaeT HeOBXOAMMOCTb MPUMEHEHUSI COMEW, KUCMOT U kapboHaTa HaTpus
NS PerynmpoBaHns OCHOBHOCTM XpomoBoro aybutens. MNpu pacxoge npenapata — 1,5 %
OT MaccChl rofibsi U pacxofe AybsmMx coeguHeHun xpoma — 1,8 %, cunTas Ha oKcua Xpoma,
3a 2,0-2,5 4 aybneHna JOCTMraeTCs MOJHbIN NPOKPac cpesa AepMbl, a TeMnepaTypa ceapu-
BaHus nonydgabpvkata yepes 6—7 4 obpabotkm coctaenaet 107 °C —108 °C npu cogepxa-
HUM OKCcMAa xpoma B oTpaboTaHHOM xupkoctn fo 1,5 r/n [35]. Mpu obpaboTke HepBoeHoro
ronbs PEKOMEHAYETCA MCMONb3oBaHne SyOsALWMX COEAUHEHUA XPOMa OCHOBHOCTLIO 28 % —
30 %.
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O6paboTka rones npenaparamu 31oro Tuna [36] obecrneunsaeT HeobxoamMmyto cTabu-
NM3aumio CTPYKTYPbl AEPMbl U HacTUYHYO Ae3akTuBaumio yHKLMOHANBHBIX Fpymn Konnare-
Ha, YTO WCKNIOYaeT HaXXOp NPV BBEAEHWUN B pacTeop AyOsALMX COeauHEHUI xpoma 1 obner-
YaeT VX AUdy3nto BO BHYTPEHHWE CNou fepMbl.

OnTumanbHsle napameTpbl nNpeafybunbHO-AYOMNbHBIX MPOLECCOB MO TEXHOMoruu
BecnukensHoro aybneHus (TexHonorua «benukopy): x. k. — 1,0; Temnepartypa — 20 °C
npojomKkMTensHocTs 06paboTkn npenapaTtom «benukop» — 1,5-2,0 u; pacxog — 1,5 % ot
Maccel ronbs. Pacxog xpomosoro aybutens — 1,8 %—2,0 % oT Macchl ronbs, cyMTas Ha OK-
cna xpoma (OCHOBHOCTE 38 % — 42 %). MpopomkuTensHoCTb fybneHns — 8 4. A dekTne-
HOCTb TEXHOJOMMM B OTHOLLIEHUM CTOYHBIX BOZ, NpefcTasneHa B Tabnuue 4.5.

Tabnuua 4.5 — XapakrepucTuka CTOUHbIX BOA Npu 6ecnukensHoMm AyGrneHunm

. TexHonorus TpaauuMoHHasa
CopepxaHue B 0OTpaboTaHHOM XUAKOCTH, /N
«Bennkop» TexHororus
AMMOHMIAHOTO a3oTa 1,0 6,3
Okengpa xpoma 1,7 12,0
Xnopugos 1,1 18,8
Cynbdartos 13,3 25,0

WUcnonb3oBaHre docdopcoaep)allmx npenapaToB M APYrmMx XUMUYECKMX maTtepua-
TI0B @HanornMyHoro LencTens B NpeaayouneHo-0ybunbHbIX NpoLeccax No3BonuT:

- UCKIMIO4YNTL M3 TEXHOMOMUM NpUMEHeHne cyrnbdara ammoHUs, Xnopuaa HaTpus, Mu-
HepanbHbIX U OpraHNYeCcKMX KMCNOT, kapboHaTa HaTpu1s, TO eCTb COKPaTUThL Pacxon XMmMude-
CKUX MaTepuanoB NoYTy B TpW pasa;

- CYLLECTBEHHO YNyYLLNTL 3KOMOrMYeckne XapakTepucTukm OTPaboTaHHbIX PacTBOpoB
3a CYET CHWXKEHWUS COAEePKaHMs aMMOHWMHOrO a3oTta B 6 pas, okcvaa xpoma — B 4-6 pas,
NPaKTUYECKM NOSTHOCTBIO UCKMHOUMTE 3arpssHEHNe CTOKOB Xnopuaamu.

4.8 fly6neHune

4.8.1 NoBbiweHue 3¢hPeKTUBHOCTU XPOMOBOrO Ay6neHus
4.8.1.1 XpomoBoe ay6reHue ¢ BLICOKON CTeneHblo oTpaboTkm ayburensn

MeTog OCHOBaH Ha WMCMOSb30BaHMN KOMMNEKCHbIX A0B6aBOK, CNOCOBCTBYIOLMX NOBbI-
LUEHHOW copBumm coednHeHWI xpoma us obpabartbiBatoLlero pacrsopa. BoamoxHbl ABa Ba-
pvaHTa 3aToro MeToga.

MepBbIi 3aknovaeTcss B MoguukaumMn coctaBa XpOMOBOro KOMMMeKca, Hanpumep
BBELEHMEM LMKapBOHOBLIX KMCMOT. BTOpOA OCHOBaH Ha yBenuuYeHWN CBSI3bIBAOLWEN Cro-
cobHocTM Genka 3a cyeT [LOMONHUTENBHOrO Konuyectea kapBbOKCUIbHBIX PEeaKLMOHHOCMO-
coBHbIX rpynn.

Macku1poBaH1e XpPOMOBBIX KOMIMIIEKCOB ANKAPBOOHOBLIMM KUCIIOTaMn UMEET 1 oTpuLa-
TENbHYI CTOPOHY, MOCKOMbKY 3aTPYAHSET ocaxAeHWe xpoma npu oBpaboTke CTOUHbIX BOA.
Kpome Toro, onbIT HEKOTOPLIX MPEANPUSTANA, UCNONb30BaBLUMX 3TY TEXHOSIOMUIO, NoKasan He-
KOTOpble Npobnembl C Ka4ECTBOM FOTOBOW KOXW.
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OCHOBHbIM 3KONOMMYECKUM MPENMYLLIECTBOM STOr0 MeToja SBMAETCH CoKpaleHue
CofepPKaHWsA coeauHeHnn xpoma B ctokax. OfHOBPEMEHHO CHUXaeTcs cOpoc B CTOKM Cyllb-
tharos [28].

4.8.1.2 MNoBTOPHOE UCNONb30OBaHNE XPOMCOOEPKALMNX PACTBOPOB

Wcnonb3oBaHne oTpaboTaHHbIX pacTBOpOB nocne aybnexHusa ana nukenesaHns. Mpu
3TOM OTpaboTaHHbI PacTBOp UNLTPYHOT, COBMPaT B CneymanbHyt0 eMKOCTb U BBOAST
Tpebyemoe KONMM4ecTBO KMCMOTbl. MMOoArOoTOBNEHHbIN TakMM 0Bpa3oM pacTBop 3anvBaroT B
BapabaH, B KOTOPOM ronbe obpabaTeiBaeTcs B pacTeope conu. Mocne nukenesaHua cnepy-
€T xpomoBoe AybneHue.

Konn4yectso LWKNOB MOBTOPHOrO MCMONbL30BaHUSA OTPaboTaHHbLIX pacTBOPOB MOXET
poxoauts o 10. B atom cnyyae cBpoc CoeamHEHUA XpOMa B CTOYHbIE BOAbl MOXET ObITb
YMeHbLUEH B 2 pasa.

Cnepyet METb B BUAY BO3MOXHOE CHIKEHWNE KayecTBa XPOMMPOBaHHOro nonydab-
pvikaTta, N3MEHEHWE OKPacKW, KOTOPOe MOXET MPOUCXOAUTL 3a CYET HaKonneHus B oTpado-
TaHHOM pacTteope 6ernkoB, xupos, NMAB 1 Mmackupylowmx peareHToB. 3TO B NEPBYHO 0Yepesb
obycnoBnmBaeT cnaboe pacnpocTpaHeHWe peumpkynsaumM oTpaboTaHHbIX XPOMOBLIX pac-
TBOPOB Ha KOXeBeHHbIX NpeAnpuAaTuaXx.

OcHoBHbIM HanpaeneHneM paboT ocTaeTcst paspaboTka MeToA0B, NO3BONAOLWMX MO-
BbICUTE CTEMEHb UCNOMb30BaHNA AyBALmMx coefmMHEHN Xpoma M3 obpabaTbiBatoLLen XnaKo-
ctn. Takum oBpasom, ecnu cteneHb oTpaboTku xpomoBoro aybutens Gonblie, yem 80 %,
PeLMPKYNALMS pacTBOpPOB HelenecoobpasHa.

KanuTtaneHble 3aTparhl Ha peumpKynsaumio oTpaboTaHHbIX pacTBOPOB He Tak BeNWKK, a
BO3MOXHbIN 3hdpekT 3aBUCKT OT 06bema nepepabaTbiBaeMbix CTOKOB [28].

4.8.1.3 PereHepauus ay6aummx coeaquHEHUIM XpoMa Nnocrie ux ocaxaeHus

TexHonorns npeaycmaTpyBaeT OCaxaeHne Xpoma u3 oTpaboTaHHbIX PacTBOPOB,
06e3BOXMBaAHME OCaAKa W MOBTOPHOE PACTBOPEHME C WCMOMb3OBaHNEM CEPHON KUCMOTbI.
BHeppeHve 3Tol TexHonorum TpeGyeT TLWaTenbHOro aHaIMTUYECKOrO KOHTPOMS U COOTBET-
cTByIoLLEero 06opyaoBaHWs, B TOM Y/iCne eMKOCTU Ans cGopa oTpaboTaHHbIX pacTBOPOB, eM-
KOCTW A1 OC2KAEHWS CONnen xpoma, hunbTp-npecca unn UeHTprudyr Ans o6e3BoXmBaHUs
ocapka, eMKOCTW AJIS MOBTOPHOrO PacTBOPEHUSI MMAPOKCMAA XPOMa KOHLEHTPUPOBAHHOM
cepHon kucnotol. Kpome Toro, HEOGXOAMMO Hamnmumne crieumanbHbIX XMMUYECKUX PeareHToB
ANS OCEKAEHWSI XXUPOB U APYTMX MaTepMarnos, COAEPKALUMXCS B OTPabOoTaHHbIX pacTBOpaXx.
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B nowandiGuure

[P
Ho xponenie

PucyHok 4.2 — Cxema HenpepbIBHOrO NpoLiecca BblAENEHUs T POOKUCH XpoMa 13
0TpaboTaHHbIX XPOMCOAEPKAaLLMX AYOUNBHBLIX UAKOCTEN U €r0 MOBTOPHOIO UCNONb30BaHNS
ans nyonenunsa

Mpo3payHsIi XpoMCoaepxaLmiA pacTBop M3 CpeaHen YacTu pesepsyapa 5, npoxoas
nop oTpaxartenem 10, moctynaeT B cmecutens 11, B KOTOPLIN U3 pe3epsyapa 12 nopaetca
KaycTmdeckas copa Wnu kakon-nmbo Apyron LLENOYHOW pacTeop Anst Toro, Ytobbl nopaep-
xwuBaTtb BenuumnHy pH B pesepsyape W, pasHon 8,0-9,5. Ecnn KoHUEHTpaumsi ocaxaeHHoro
rMMapoKCcMaa XpoMa [OCTaTO4HO BbICOKA, TO OTCTamBaHWe B oceeTnuTene 13 MOXHO
He NPOBOAUTL; B 3TOM Crydae CMEeCb HEeMOCPEACTBEHHO MOCTynaeT Ha ouneTp 14 Ana He-
npepbiBHOW unbTpaumn nog AasneHneM. Ecnuke cycneHama rmgpokcuga xpoma pocra-
TOYHO pasbaeneHa, TO nepes PUNBTPOBAHNEM €€ HanpaBnsAT B OTCTOMHMK 13, roe ocagok
cobumpaeTcs B KOHNYECKON HIDKHEN YaCTu.

OfHOBPEMEHHO YUCTBIN PACTBOP, HAXOASLUMIACS HaL OCagKOM, AEKaHTMPYHT M3 OT-
CTOWMHMKa Ha onpeaeneHHoOM BbICOTE, yMeHbLUan Takum o6pas3oM A0 MUHMUMYyMa o6beM cyc-
MEeH3UN MApoKCHAa Xpoma, KOTOpyo HeobxoanMO dunbTpoeaTs. CycneHano nepekavnsaroT
nop AaeneHneM HacocoM 15 Ha HenpepbiBHytO dunbTpaumio Ha dunetpe 14, roe nogaep-
XKMBaEeTCS MNOCTOsIHHAS TOMNLWMHA Cros 0CaaKa v MPOUCXOAUT KOHLIEHTPUPOBAaHME MMapoKeuaa
Xpoma 10 3apaHee onpeeneHHON KOHLEHTpaLmK.

Mpy poCTUXKEHUN 3TOW XKeraemon KoHUeHTpaumn (14 %—15 %) nacTty rugpokcupa
XpoMa HanpaensoT B pe3epeyap 16, kyaa ns emkocTn 17 nogaetcs ANs CMELUeHNst cepHasi
KMcnoTa, Ao Tex nop noka He ByaeTt focturHyta Tpebyemas OCHOBHOCTb U NMPOU30OMAET pac-
TBOpPeHWe ocaaka. MNpoapayHbii puneTpat ¢ duneTpa 14 no nmHuaM 18 n 19 HanpaenseTcs
B CTOK; CyMMapHOe CoepXXaHne Xpoma B HEM COCTaBNAST MeHee 2 ppm.
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B HwkHel yacTu pucyHka 4.2 npounntocTpupoBaHa paboTta dpunstpa 14. 3TOT MHOro-
CErMEeHTHbIA hUnbTp ANA HENPEPLIBHOTO (UNLTPOBaHUS NOJ, AABNEHUEM UMEET BXOLHOE
otBepcTue 20, Begyluee B kopnyc 21. BHyTpu kopnyca pasmeLyeHbl Bpawjarowmecs ounb-
TPOBanbHble MNAacTWMHbI 22, COCTOSILUME U3 METannuueckoro aucka 23, npunerarollero K
dunbTpytoLer nosepxHocTn 24. YKugkocTb NPOXoauT Yepes hunstp 24 1 BLIBOAUTCS Yepes
KOnnekTopHyto TpyOy 25. CTaumoHapHble NnacTuHbl 26 3akpenneHsl BHYTPU Kopnyca n co-
CTOSIT M3 KPYIibIX MOMbIX Kapkacoe, C unbTpoBarnbHbIMU NOBEPXHOCTAMU 27, Yepes KOTO-
pble NPOXOAUT PUNBLTPAT, BbITEKAIOLMIA fanee Yepes KOMNEKTOPHYH nnHUIo 28. Mo nuHuam
18 1 19 dumnbTpaTt oTBOAMTCA B cTok. Ocafok, obpasyominca npu GunsTpoBaHWK, BLIOPa-
CblBAETCA MO NMWHWMKM 29, Ha KOTOPON MMEETCH MHEBMATUYECKUIA KnanaH, cpabarbiBarolmn,
Korga AaBneHne AoCTUraeT onpegeneHHoro yposHsa [37].

Mony4yeHHbIN pacTBop cynbdarta XpomMa MoOXeT 3ameHuTb Ao 30 % noTtpebHocTn B
nybutene. MNpy 3TOM JOCTUraeTCA CHUXKEHME 3arpsi3HEHNS CTOKOB COEAUHEHVSMIN XPOMA.

Mcnonb3oBaHne pereHepupoBaHHOTO XpoMa MOXET MPUBECTU K He3Ha4YMTenbHOMY
M3MEHEHMIO LiBETa XPOMMPOBaHHOro nonydadpukata. BHegpeHve aTon TexHonorum Tpedyet
3HaYUTENbHBIX KanuTarbHbIX 3aTpart [28].

MeTtoa moxeT BbITb peannaoBaH HENOCPEACTBEHHO B AYOUNBHOM Ligxe unm Ha Teppu-
TOPUN OYUCTHBLIX COOPYKEHNIA.

4.8.1.4 NpepBaputensHoe ay6neHue ronbs

TexHonornst npeaycmaTpuBaeT npeaBapuTenbHyto 06paboTKy ronba Takumu coegu-
HEHWSIMM, KaK COMM antoMUHUS, FNyTapoBbI anbierna, CUHTaHbl, Conu TUTaHa. Hanpumep,
pacxop HekoTopbix Aybutenen ana npepsaputensHon obpabotku ronbsa coctasut 1,25 %
okcuaa antomunHms, unn 1,0 %—-1,5 % rnytapoeoro ansgernaa, nnm 0,75 % okcnga tutaHa
[21]. Tpy 3TOM MOXHO COKPaTWTb PacxXoA AybsaLmx coeavHeHWn xpoma ¢ 8 % fo 5 % ot
Macchl ronbs.

CnepyeTt UMeTb B BMAY, YTO HEKOTOPbIE U3 3TUX COEANHEHU SBNAKOTCA Bonee onac-
HbIMW C TOYKM 3PEHUSI BKOMOTUKA BELLLECTBAMU, YEM, HANPUMEP, XPOM, antoMUHUA.

MpenBapuTtensHoe aybneHne yBenuumuBaeT ANUTENBHOCTb TEXHOMOMMYECKOro LKA,
YBENMUMBAIOTCA 3aTpaThl Ha AONOMHUTENbHbIE XUMUYECKUe MaTepuans [21].

3aTtpaTtbl Ha npeaBapuTenbHOe 3apgybnvBaHue ronbs rNyTaposbiM anbaernaoMm no
CPaBHEHMIO C NPOLIECCOM XpOMOBOro aybneHus Ha 20 % GonbLue [38].

4.9 KpacunbHO-XUpoBarnbHbIe NMPOLECChI

4.9.1 OnTuMM3auma npouecca KpaweHus

TexHonorusi npegycMarpveaeT MakcumaribHoe BblbupaHue kpacutenewn ux obpaba-
ThiBaOLWUX PaCcTBOPOB, YTO AOCTUraeTcs 3a CYET UCMONb30BAHUSA BCTIOMOraTesibHbIX MaTe-
pvanoB, BbICOKUX TEMMepaTyp U MeHbLUEro XK. K. [py 3TOM AOCTUraeTCs 3HAaYUTENbHBIA 3KO-
HOMUYECKUA 3PdEKT, MOCKONBbKY KpacuTens SABMSOTCA OAHUMW U3 CambiX AOPOroCTOALLMX
XUMUYeCKnx maTtepuanos [28].
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4.9.2 OnTMu3sauumsa npouecca XXUpoBaHus

Llenb onTuMmsaLmu yBenuumTb cteneHb oTpaboTKM XXMPOB U TakuMm 06pasoM CHU3UTb
3HaueHue XIK B cTouHbIx Bogax [28].

4.10 NokpbIBHOE KpalieHue

4.10.1 CoBpeMeHHbIe TEXHOJIOTMMN HAHECEHUSA NMOKPbLITUIA

B nocnegHve roabl HameTuMnach TEHAEHUMS] K CHDKEHVIO BbIOPOCOB OpraHM4eckmx
pacTBOpPUTENEN B OKPYXaroLyo cpefy. ITo 6bino JOCTUTHYTO 3@ CYET UCMONb30BaHUS BO-
LOSMYINIbCUOHHOW OTAESKW, @ TaloKe yNyyLEHNss METOA0B PacrbIIEHNs U BHEAPEHUS Banuy-
HbIX METOA0B HaHECEHNS NMOKPbIBHBLIX KOMMNO3numi [28, 39].

4.10.1.1 MeToa nonueBa

MeToa nonuBa MCNONb3yeTCs TONMbKO ANSl HAHECEHUS TPYHTOB. OCHOBHBIM 3KONOrnYe-
CKUM MPEeUMYLLIECTBOM MEeToja SIBMSIETCS UCMOMb30oBaHMe BOAHbIX aucnepcuid. Metog Tpe-
OyeT KOHKPETHOro TexHororndeckoro obopyaoBaHUsi — MONMUBOYHBLIX MalvH. LleHa opHol
MaLmHbl cocTaensieT okono 75 000 eepo [28].

4.10.1.2 Ucnonb3oBaHue BasriIMYHbIX MalUH

Mo npepgnaraemMon TEXHONMOMMWN NOKPLITUE HAHOCUTCH C MOMOLLBIO BarioB pasnuyHoOn
KOHCTPYKUmK. MMpn 3TOM HeOGXOAMMO TLaTENbHO PerynmMpoBaTh CKOPOCTb TPaHCTopTUpOBa-
HUSA KOXMW, BS3KOCTb HAHOCMMOW KOMMO3WNLMM, CBOEBPEMEHHON OYUCTKW Banos. BanuuHbim
MEeTO4OM MOXHO oBpabaTbiBaTb TOHKME KOXU. MOXHO HaHOCUTL Ha NOBEPXHOCTb KOXMW Mac-
no, Bock. CyllKy MOXHO MPOM3BOAUTb B TEX e Kamepax, KOTOPbIMU OCHaLLeHbl pacnbinu-
TerbHbIE arperartbi.

BannyHoe HaHeceHMe noKpbITUA obecneumBaeT 3hekTUBHOE pacxoaoBaHue no-
KPbIBHBIX KOMMO3ULMA, MUHUMASEHOE KONMYECTBO OTXOA0B U MEHbLUEE 3arpsasHEHNe BO3ay-
Xa pacTBopuTensmui. 3TOT METOL He NMPUMEHVMM MpY BbIpaboTKe KOX TUMA «aHUMUH» WUnn
«MOJSTyaHUINHY .

CTonMOCTb BanMYHOM MaluHbl € WMpuHON pabouero npoxoga 3000 mM, obopyao-
BaHHOWN NuTaTenemM 1 Tpems Banammn cocTasnseT npnbnmantensHo 175 000 espo [28, 39].

4.10.1.3 CoBepLIEeHCTBOBaHUE MeTOAA HAHECEHUS MOKPLITUA pachnbifieHUEM

OpHVM 13 HanpaBneHWA COBEPLUEHCTBOBAHMSA 3TOr0 METoAa SIBMSETCS MCNOnb3oBa-
HWe MMCTONETOB-PaCHbINUTENEA HA3KOrO AABMEHWNA, KOTOPbIe MO3BOMSAOT PacnbinsTb Gonb-
Lee KonmyecTeo cmecu. B aTom crnyyae obpaTHbIN «OTCKOK» BO3AYLLHON CMECU 3HaYUTelb-
HO ME@HbLLE N0 CPaBHEHMIO C 0BbIYHBIM pacrblieHNeM.

BTtopoe HanpaeneHne — 310 6€3B03AYLLHOE pacrbifeHne, TO 8CTb Ha KOXY pacnbins-
eTCA cama KOMMOo3ULMSA, Haxo4AWasnca nog gaeneHveM. B ocHOBHOM 3TOT MeTOA Mcnonb3ay-
eTCA ANA HaHECEHNA 3aKMHOYMNTENbHBIX MOKPLITUA.

TpeTbVM HanpaBneHVeM MOXHO CYMTaTb aBTOMAaTU3MPOBAHHOE PaCMbINeHne, Mpun Ko-
TOPOM CreuunarnbHble KOHTPONUPYHOLWME CUCTEMbl OMpeAensoT obnacte W Bpems paboTbl
pacnbINUTENbHBIX FONOBOK.
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MepeuncnenHble cucTembl No3BonsloT Ha 70 % — 75 % noBbICUTL 3PDEKTUBHOCTL
UCMOSIb30BaHUS MOKPbIBHBIX KOMMNO3ULMA. CHWXKaeTCs 3arpA3HEHVe BO3AYLLHON CpeAbl opra-
HUYECKMMWN pacTBOPUTENSIMW.

CToMMOCTb HOBOWM pacnbiMUTENbHOM MaluuHbl coctasnseT 200 000-500 000 espo
[28].

4.10.1.4 Boao3MynbCUOHHbIE KOMNO3ULUKM ANA OTAENKN

Bo03MynbCUOHHBIE KOMMNO3WLMKU 3HAYMTENBHO MEPCTeKTUBHEE NOKPBLITUA Ha OCHOBE
OpraHN4ecknx pacTBoOpUTENEN, MOCKONBEKY B MEHBLUEW CTEMNEHW 3arpA3HSAIOT OKPYXatoLLyto
cpepy. Ans coxpaHeHUsi MPOYHOCTHBIX XapaKTePUCTUK MOKPbLITUIA B BOJOIMYITbCUOHHBLIE KOM-
no3vuumn Heo6xoaMMOo BBOAWTL CLUMBAIOLLME PEeareHThl, NMpu 3TOM HEKOTOPbIE U3 HWUX ABMSA-
FOTCS TOKCUYHBIMUW BELLIECTBAMM.

Mpwn cylike BOAO3MYNbCUOHHBLIX KOMMO3ULMIA noTpebytoTca 6onee BbICOKME 3aTparbl
Ha NPOLIECC CYLLKW, a Takke Ha OYUCTKY CTOKOB [28].

4.11 MNoTpeGneHue BoAbl HA TEXHOSIONMYECKUE HYXAbI

4.11.1 CokpaweHue noTpedGneHus Boabl

B uensix cokpaleHns notpebneHusa BoAbl CneayeT NPUHSTb BO BHAMaHWe cneayro-
Wmn npuHUMN. Mo BO3MOXHOCTM Ha BCEX CTaAUsIX NPOU3BOACTBA BMECTO 06paboTok Ha npo-
TOYHOM BOAE WCMONBb3OBaTL MEpUOAUYECKME MPOLECCHI, KOHTPONMUPOBaTL pacxod BoAabl C
MOMOLLbI0 U3MepuTEnbHBIX Npubopos. Hwke npuBeaeHbl peKOMEHAYEMbIE HOPMbI PaCXOA0-
BaHWsi BOAbI NP nepepaboTKe Cbipbsi KPYNHOro poraToro ckota (cm. Tabnuuy 4.6).

Tabnvua 4.6 — Hopmartmeel notpebnexust Bogbl no HAT npu nepepabotke wkyp KPC

Cragusa o6paboTku Pacxop Boabl, M3/T

OTMOYHO-30MbHbIE U NpeaaybunbHO-4y6unbHbIE

npoyecchl 13-18
KpacunbHo-xupoBanbHbI€ NpoLecchl U oTAenka 6-10
Bcero 19-28

4.11.2 CHMXKeHUe CTeneHU 3arpsi3HeHHOCTU CTOUYHBLIX BOA4

Ana cHYWXeHWa 3arpasHeHus CTOYHbIX BoA B cooteeTcTBuMn HAT MOXHO pekoMeHao-
BaTb crnegyoLme MeponpuaTisa (cm Tabnuuy 4.7).

Tabnvua 4.7 — MeponpuaTUS MO CHDKEHWIO 3arpsi3HEHNSA CTOYHBIX BOA

TexHonoruun | OnucaHue | Mcnonb3oBaHne

B nogrotoeutenbHbIX npoyeccax

Pabota npu HU3KMX XK. K.

CHwxeHne pacxoga Bogbl Ha
TEXHONOrn4Yeckme Hyxabl. Jlyu-
Lasi oTpaboTka XMMUYECKUX
mMarepuanos

HekoTopble orpaHnyeHus ces-
3aHbl C TUNOM UCTONb3YeMOro
obopyaoBaHus

MpeaBaputTenbHas MexaHuye-
ckasl ouncTKa oT conu

CHmkeHve 3arpsi3HeHNSA CTOKOB
xropuaamu

[na sBcex npeanpuATU nepe-
pabarbiBaloLmX MOKPOCONEHOE
cblpbe
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TexHonoruu

OnucaHue

Ncnonb3oBaHue

3oneHue ¢ coxpaHeHnem BOoro-
ca

OcnabnsieTcs cBA3b BOnoca ¢
AEePMON NpU COXpPaHEeHUM LIep-
CTW, KOTOPYIO MOXHO OTAENUTL
oT obpabarTbliBaroLLero pacTo-
pa. CHwKaeTecs 3arpsa3HEHHOCTb
CTOKOB MPOAYKTaMmn pacnaga
kepatuHa

He ncnone3yeTcsa npu oTCyT-
CTBMM 3KOHOMUYECKON Lieneco-
06pa3HoOCTV N COOTBETCTBYIO-
wero obopyaoBaHus

Wcnonb3osaHue cepo-
cojiepKalLlmx peareHToB U
bepMeHTHbIX NpenapaToB

YactnuHag 3ameHa cynbuaos

He pekomeHayeTca Ans npea-
NPUATUIA, BbINYCKAIOLLUX KOXY C
AHUNUHOBOW OTAENKON

CHmxeHue pacxoaa cynbdara
aMMoHust npy o6e3-3onMBaHNn

YacTuyHasa unuv nonHas sameHa
cynbara aMMOHUA AUOKCUAOM
yrriepoga wunv ApyrumMun peareH-
Tamm

He pekomeHayeTca npu o6es-
30MMBaHWUN ronbs TOMLLMHOWN
csbiwe 1,5 Mm

B npouecce ay6nenHus

Pa6ota npu HU3KUX X. K.

CHuxeHue pacxoga Bogbl Ha
TeXHOMorn4eckmne Hyxabl. Jlyy-
was oTpaboTka XMMUYECKUX
Marepuanos

HekoTopble orpaHuyeHns cBsi-
3aHbl C TUNOM UCNONb3YEMOro
o6opyaoBaHus

Haunbonee nonHas otpadoTtka
Ay6ALMX pacTBOPOB

OnTumusayus pexxumos obpa-
6oTku (pH, Temneparypa, cko-
pocTb BpaleHns 6apabana).
Mcnonb3oBaHne Bcnomoraresb-
HbIX Marepuanos

[nsa Bcex npeanpuaTun

B kpacunbHO-XMpoBarnbHbIX MpoLeccax

CoBepLUEHCTBOBaHME TEXHOMO-
MW KPaCUMbHO-XMPOBAnbHbIX
npoLeccos

HocTuxeHne Hanbonee NonHoOro
BbIGMPaHNS XUMUYECKMX MaTe-
pvanos 13 obpabaTtbiBaroLmnx
pacTBOpoOB

[ns Bcex npeanpuaTum

Ana ncknroueHns 3arpsasHeHns CTOYHbIX BoA BuoumaamMu Heo6xoamMm KOHTPONb 3a ne-
peyHem BroumaoB, NCNoMb3yeMbIX 4Ns 0OpPaboTKN KOXKEBEHHOO ChIpbS.

B Tabnvue 4.8 npeacrtaeneHsl pekomeHgyemble HAT 3HaueHua ansa cOpoca oumLeH-
HbIX CTOKOB B OTKpPbITbIE BOJOEMBI.

Tabnuua 4.8 — Pekomenayemble HOT 3HaueHust ana c6poca OUULLEHHBIX CTOKOB B OTKPbITbIe

BOZA,0EMbI
Mokasarenb 3HaveHus, mr/n
XIMK He 6onee 500
BrK He 6onee 25
BsBelleHHble BellecTBa He 6onee 35
AMMOHWIAHBINA a30T He 6onee 10
Xpom He 6onee 1
Cynbchuabl He Gonee 1
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4.11.3 Ouncrka CTOuYHbIX BOA,

TexHONornA O4NCTKM CTOYHBIX BOA, BKNtoYaeT B cebsa cnepylowme craguu:

- MexaHu4ecKasa ouMCTKa,

- PU3NKO-XMMUYECKasa OYNCTKA,

- Buonornyeckas ouncrka.

3™ npoueccsl MoryT BbiTb peanusoBaHbl B pasfmyHbiX KOMBUHaUmsX, kak Ha npea-
NPUATUN, TaK 1 B 0B6CNyXMBalOWMX opraHusaumsx (cMm. Tabnuuy 4.9).

Tabnuua 4.9 — OnucaHve TEXHONMOMMN OUUCTKU CTOUHbIX BOA

TexHonorum OnucaHune Mcnonb3oBaHue
MexaHuueckaa Yaanenune rpybbix 4acTu, KMPOBbIX BELECTB, OCa- HenocpegcteeHHO Ha
ouncTKa »aeHue npeanpuaTm
dusnko- Yaanenue cynbtuaos, cHuwkeHne XIK, yaanenne HenocpepctBeHHO Ha
XUMH4ecKast B3BeLLeHHbIX BewecTB. OcaxgeHue xpoma rnpu ro- npeanpuaTm
oumcTka BbilLeHUM pH A0 8 unu BblILLIE C UCMOMNb3OBAHMEM LLe-

NOYHbIX peareHToB (MMAPOKCUS, KanbLus, OKCua mar-
HUs1, kapOoHaT HaTpusi, TMAPOKCUS, HATPWUA, anioMUHaT
HaTpua)
Buonoruyeckas AapobHas buonornueckasi ouncTka ¢ ucnone3oBaHu- | HenocpeacrseHHO Ha
ouncTka em aspayun. YaaneHue B3BeLLUEHHbIX BELWECTB Oca- | NpeanpusiTum
KAEHNEM u onoTaumen
Buonoruyeckas Hutpudukaums ammoHUNHBIX COeAUHEHUN A0 HUTpa- | PekomeHayetcs ans
oynCTKa OT a3oTW- |TOB M MOCneayoLee ux yaaneHue npeanpuaTuiA, copacsol-
CTbIX COSANHEHWN BaloLMX BOAY B OTKPbI-
Tbl€ BOAOEMbI.
Tpebyetca Hanuume
COOTBETCTBYIOLLNX
nnowaaen

Okucnenve cynbuacofepKalmx CTOKOB He0Bx0aMMO NPOBOAUTL A0 CMELUMBaHUS C
JPYrMMuM CTOKaMU B 3aKpbITOM pesepByape, C yrnaBnMBaHeM rasoe B ckpybbepe.

4.11.3.1 MexaHuuyeckasa obpaboTka

MexaHunueckas ouncTka NPOU3BOAUTCA ANSA YAANEeHUs M3 CTOYHbIX BOg rpybbix npu-
Mecel. B COOpyXEHMAX AN MEXaAHUYECKOW OYMCTKM BHa4arne oTAensTes Hambonee kpyn-
Hble YacTuUpl (PEeLUeTKKN, cuTa), 3aTeM TsXKenble B3BECTU (MECKONOBKW) U Ha 3akmo4nTens-
HOM 3Tarne TOHKOAWUCMEPrMpOBaHHbIE HEPACTBOPUMbLIE 3arps3HEHWs (OTCTOMHWKM, OCBETNM-
Tenu v ap.).

Ha cutax moxet 6biTb yaaneHo Ao 35 % rpyObiX 4acTuy, BKMKOYas OCTaTKu LLEPCTU,
4yTo No3BonUT cHM3UTb XIMK Ha 30 %, CHU3UTL 3aTpaTthbl Ha PNOKYNAHTLI U YMEHBLUUTL KOMK-
yecTBo obLero ocagka [14].

4.11.3.2 ®U3NKo-XxnMniyeckne MeToabl OUUCTKU CTOUHbIX BOA

PUBNKO-XMUYECKNE METOAbI OYUCTKN CTOYHLIX BOJ, MCNONb3yHT ANA yaaneHus TOH-
KOAUCNEPCHbIX B3BELUEHHbIX BELEeCTB, paCTBOPEHHbIX rasoB, opraHn4ecknx N MrmHeparsbHbIX

73



HUTC 40—2017

BelllecTB. Bbibop MeToAoB OYNCTKM NPOM3BOAAT C YH4ETOM CAHWUTAPHBLIX U TEXHOMOTMYECKMX
TpeboBaHW, NpeabABNAEMbIX K OUYMLLEHHBIM NPOU3BOACTBEHHBIM CTOYHBIM BOAAM C LIENbH
JanbHenLWwero ux UCMNosb3oBaHKA, a TaKkke C y4eTOM 00bema CTOKOB M KOHLIEHTPaLMKN B HUX
3arpAsHSAIOWMX BELLECTB, HanNM4Msa HeobXxoauMbIX MaTepuarnbHbIX U SKOHOMUYECKUX pecyp-
coB.

Okuncnenne cynbguraos, ocaxaeHne xpoma, cHkeHue XIMK v yaaneHve B3BeLLEHHbIX
TBEpAbIX YacTuL, METOLOM Koarynsaumn u chnokynauuu. B pesynstaTte ncnonb3osaHus koary-
NSHTOB, HapsAy C OCBETNIEHNEM BOAbI OT B3BELWEHHbIX BELECTB, OCYLLECTBASETCH OYMCTKa
CTOKOB OT OpraHNYeCcKUX BELECTB M yaaneHne npumecen.

TunnuHasa cxema Pusnko-xummnyeckon 06paboTkn NnpuseaeHa Ha pucyHke 4.3.

OCHOBHAA (RHCTHA (Npn (Epote B wandfinxann sy}
oSl cToK I l
CYNphMgHWR CTOK 1. OKHENEHAE CYNIDUR-UOHOR - By KOArynauMa -+ OTCTAHBAMKE
7
XPOMOBLIA CTOK .. $mnTpaums J
X .
* *
0BeIBOMEHHLIR TMAPOKCHA LUINaW H3 ofaIBomueaHme
*¥pOMa B AyGUnbbIA INPOLECT H YTHAMBALHID

ROCUMLTEA [hpH cOpaie & OIXuItein Safotm)

AMENTRO- A TPaUKA,

—

ASCTPYRLMA 1 copBuma

PurcyHok 4.3 — Cxema husnko-xmmm4eckon o6paboTkm CTOKOB

YaaneHne cynsduaoB 13 CTOYHbIX BOA MOXET BbITb AOCTUrHYTO MyTEM KatanuTuye-
CKOro OKUCNEHWA (aapauusi B MPUCYTCTBUM COMEN MapraHua) B TMoCynbdaThl U, B MEHbLUUX
KonunyecTteax, B cynbdarsl. TuocynsdaTel paspyaroTca ¢ obpasoBaHMem cepbl U Cynbdu-
TOB.

Cynbdumabl B CTOYHBLIX BoAax Takke MOryT ObiTb yaaneHbl OCaXAEHUEM CONSMU Xe-
neaa (ll). B peaynsTate aspauum obpasytotca rugpokeng xenesa (lll) n cepa. Conu xenesa
MOFYT MCMONb30BaThLCA Npy 06paboTke CMELLaHHBIX CTOYHBIX BOL KOXEBEHHOrO 3aBofa WUnu
ANA OYUCTKN OTAENbHbIX CTOKOB. [Npy 3TOM 06pasytoTcs 3HauUMTENbHbIE 06 bEMbI OCaLKOB.

Mpouecc okncneHNs cyrnbOUa0oB MOXET ObITb NONHOCTLIO aBTOMaTU3NPOBAEH.

OcaxpeHue xpoma (lll) nyye Npom3BoaUTb M3 NOKanbHbLIX CTOKOB MyTEM HerTpanu-
3aymm fo pH 8,5 c wmcnonb3oBaHMeM rMapoKCcMaa KarnbUusi, OkcMaa MarHus, kapboHarta
HaTPVs, MAPOKCMAA HATPWUS UKW antoMuHaTa HaTpus.

Ana koarynsummn 3arpsisHeHWI UCMONb3yHT cynbdaTt anoMuHuN, CcynbdaTt xenesa
Unn NonMMepHele PnokynsaHTLL. CneayeT NpMHMMaTb BO BHUMaHWE, YTO MOMMEpHble dro-
KyNsHTbI, HApAdy C NoBbleHnEM 3PEKTUBHOCTM 00paboTkK, CNOCOBCTBYIOT YyBEMUYEHNIO
obbema ocagka.

dnoTaumsa — ofMH U3 BULOB OYUCTKM, OCHOBaHHbIA Ha OPMMPOBaHMMN BCMIbIBAHOLLMX
arnomepartoB 3arpsi3HEHUIA C AMCNEPrMPOBaHHON rasoBon oas3on 1 C NOCReayroLWmMM NX oT-
LeneHnem B BUAE KOHLIEHTPMPOBAHHOrO MEHHOro npoaykTa. [ns yckopeHus npouecca dno-
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TauumM CMCTEMY BCMEHMBAIOT MYTEM MHTEHCUBHOIO NMepeMelLnBaHmsa (MexaHndeckas grnoTa-
ums) unn GapboTaxka Bo3gyxa Yepes cuctemy (NHeemaTudeckasi proraums).

Jkonornyeckne NpenMyLLeCTBa STUX METOAOB OYNCTKU 3AKITHOYATCA B CHUXKEHUN CO-
AepxaHnsa B CToKax cynbduaoB, xpoma, 3HadeHun XIMK, nogrotosku CTOKOB kK Buonornye-
CKOW 04MCTKE.

K noGouHbIM adbdekTam PUsnKo-XMMMYECKNX METOAOB OYUCTKN MOXHO OTHECTU obpa-
30BaHne CynbdaroB B NPOLIECCE OKMUCNEHMS Cynbduaos. ATO B CBOK O4Yepedb MOXET Mpu-
BECTU K NOBPEXAEHUIO BETOHHBIX KONNekTopoB. Kpome Toro, B aHaSpOBHbIX YCNOBUSX CyIb-
daTbl MOryT BOCCTaHaBNMBATLCS A0 CyNbUAOB 1 3arpa3HATb LUNaM.

9T MeToabl OUNCTKM MOTPEBYIOT 3HAYUTENbHbLIX AOMOMHUTENBbHBIX PacxoAoB Ha Xu-
MUYECKME MaTepuansl, BOAY U anekTposHepruto [40].

4.11.3.3 Buonornyeckasi oumcrtka

Bronoruyeckasn ouncTka CTOUHbIX BOJ OCHOBaHa Ha Mcnosb3oBaHum Guoaspauun. MNo-
crne npeaBapuTesibHON MEXaHUYeCKON 1 PUNKO-XUMNYECKON OUYMCTKM CTOKU MOABEprarTca
0BpaboTke Ha BUMONOTMYECKMX OYUCTHBIX COOPYXKEHMUAX. KOHTaKTUpys C OpraHnyeckummn Be-
LeCTBaMW, MMUKPOOPraHN3Mbl YacTUYHO paspyLualroT ux, NpeBpallas B BOAY, AMOKCUA yrne-
poaa, cynedar u HUTPUT-UOHBI, APYyras YyacTb BelecTBa uaet Ha obpasoBaHne Gromaccel.
Ans nopaepxaHns GUONOrMYecKon akTMBHOCTU B HEKOTOPBIX CIy4asx UCMONb3YHOT BBEAEHNE
B CTOKM hocthaToB. BONbLUMHCTBO YCTAHOBOK GUMONOrMUECKON OUUCTKU UCTOMbL3YIOT METOq,
aKTUBHOrO una. AKTUBHbBIA UM COCTOMT M3 MUKPOOPraHM3MoB WM TBepporo cybcrparta. Kaue-
CTBO W@ OMNPEAEeNseTCH CKOPOCTLIO €r0 OCAXAEHWSA M CTEMEHBbI0 OYMCTKU CToKa. Yem xyxe
ocepaet un, Tem 6onee BbICOKAN MNOBbIM MHAEKC OH UMEET.

OuUCTHBbIE COOPYXKEHWS C aKTUBHBLIM UITOM COCTOST U3 ABYX OCHOBHbIX Y3noB: 6accemnH
AN aspaumm (aspoTeHK) U BTOPUYHBIA OTCTOMHUK. B aspoTeHkax cTouHble Boabl 06pabaThl-
BalOTCA aKTMBHbIM UIOM, BO BTOPUYHbIX OTCTOMHMKaX OCYLLECTBIISIETCA OCaXAEHNe U oTae-
NEeHre nna oT oYmLLeHHoN Boabl. OCHOBHas YacTb aKTMBHOMO Mna BO3BPALLAETCH B a3poTeH-
KV ONs1 NOLAEPKaHWsl BbICOKOW KOHLUEHTpauun una. Hebonbliaa yacte akTMBHOro muna yaa-
NAETCH U3 CUCTEMbI B KA4YECTBE U3BBLITOYHOrO aKTMBHOIO Mna. [N OKUCNEHWUA OpraHvku, Abl-
XaHWs MUKPOOPraHM3MOB U ANS NOAAEPXKaHUSA aKTUBHOMO Una BO B3BELUEHHOM COCTOSHUW B
cucTemMy OMOMOrMYeckon ouMCTKU noaaetcs Bo3ayx. Mpouecckl 04nCTKM npoTekatoT B 6onb-
LLUOM pesepByape, 3arnofHEHHOM aKTUBHBLIM UIMOM U CTokamu. [pofomKUTENbHOCTE Npouec-
ca O4MCTKM cocTaBnseT 6—12 u. Pacxo a3HeprumM TUNOBOW YCTAHOBKW C @KTUBHBLIM UNOM CO-
craBnseT okono 1,1-1,7 MIx ana ymeHblueHs 3Ha4yeHna BIKS Ha 1 kr.

MpUMeHsITCH pasnuyHbIE TUMbI aspPaTopoB: MNOBEPXHOCTHLIE a3parophbl, NOrPyXHbIE
TypOMHHbIE a3paTopbl, MENKOMy3blpyaThie U CTPYHbIE aspaTopsbl. [TpoeKTbl CyLLEeCTBYHOLLMX
OYUMCTHBLIX COOPYXEHWUA OTNNYAOTCA KOMUYECTBOM CTYMEHEWN, KOHCTPYKLMEN aspOTeHKOB,
aspaTopoB M BTOPUYHBLIX OTCTOWMHWMKOB, obopyaoBaHWeM ans obpaboTkn M3BbbITOYHOrO ak-
TMBHOro una. Mpouecc ¢ UCNoNb30BaHWEM aKTMBHOMO una ucronb3yetca B 60 % — 75 %
BCEX COOPYXeHWn Buonornyeckon oumctku. lMpu aTtom pocturaetcs cHwkeHne BIMK Ha
85 % — 98 %, XINK Ha 60 % — 85 %. Mpn ouncTke CTOUHbIX BOJ, obpasyeTcs U3ObITOHHbIN
aKTUBHBIA W, KOTOPbIM Nocne 06e3BOXUBaHUS MOXET CKUraTtbCa B KOTNE-yTunusaTope,
obecrneymBasi 4ONONHUTENBHYH BblpaboTKy Tenna. YCTaHOBKM C aKTUBHBIM UMOM YCMELHO
NMPUMEHSIFOTCH B TEYEHNE MHOIMMX NET HA Pa3n4YHbIX KOXXEBEHHbIX 3aBoax.
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CynbdaTBoccTaHaBnvsarowme 6akTepnm akTUBHO pa3BMBaIOTCS B aHadpOOHbIX yCro-
Busix. AHaspobHasi ouncTka npoTekaeT 6e3 4oCTyna KMCnoposa v AaeT MeHbLUE Lurama, Yem
aspobHas obpaboTka. Mpun araspobHon ouncTke XIMK cTokoB cHxaeTces Ha 50 %. bruonoru-
Yyeckas OYNCTKa B COUETaHUN C PU3NKO-XMMUYECKON 0BpaboTKo CTOKOB MOXeT obecneyntb
cHwxeHue XIMK go 95 %.

CTaHgapTHble yCTaHOoBKM ANs aspobHom BMoNornyecKkon oUMcTk pacnonaratoTcs nv-
60 Ha TeppuTOopUM NpeanpusaTua, Nnbo 3a ero npegenamu. buonornyeckas ouncTka ABNseT-
CA [OCTaTOMHO ANUTENbHBIM MPOLIECCOM.

Mocne BUONOrMYECKO OUYMCTKM CTOUHbIE BOAbI MOXHO cOpachiBaTb B OTKpbITbiE BO-
LOEMbI UNW OTNPaBNATb Ha AONOMHUTENBHYIO OHYUCTKY B FOPOACKYHO KaHanusaumo. Ocratku
aKTUBHOrO 1na HeobXoAUMO YTUNN3NPOBaTL.

Bronoruyeckas ounctka Heobxoauma, B cnydae ecnu copacbiBaemble CTOKU AOMMKHbI
COOTBETCTBOBaTb OMNpefeneHHbIM TpeboBaHUsSM, yCTaHaBNMBaeMbIM MPUHMMAalOLWENn opra-
Hu3auunen [21, 41].

4.11.3.3.1 NpumeHeHne MemM6paHHbIX GUOpeakTopoB

MpopomkaeT pa3BMBaTLCA TEXHOMOMS OYUCTKM CTOMHBLIX BOA Ha MembpaHHbIX 6uo-
peakTopax, codeTarowas uonornyeckyto o6paboTky akTUBHBIM UITIOM C MEXaHUYECKOW MEM-
©paHHol punbTpaymen. OCHOBHBIM OTNMYMEM MeMOpaHHOro Buopeakropa OT CUCTEM Tpa-
AVLIMOHHOM BUONOrMYECKon OYUCTKM B adPOTEHKax ABMNSETCA Hanuume MmeMbpaHHOro moay-
NS, KOTOPbIA UCMONL3YETCA ANS pasfeneHns UNOBOK CMEeCK U NpeacTaenseT cobon ansTep-
HaTVBY LUMPOKO NMPUMEHSAEMOMY METOAY OC2XKAEHUS aKTUBHOIMO WIa BO BTOPWYHBIX OTCTON-
HVKax. B 3aBMCMOCTM OT B3aMMHOIO MONOXEHUS peakTopa U MEMOPAHHOrO MOAyNsa pasnu-
YaloT ABEe OCHOBHbIE KOHUrypaumm:

- NOrpy>kHOM MemOpaHHbIA BropeakTop (MembpaHHbIM MOAYIb MOrPYKEeH Henocpea-
CTBEHHO B @3pOoTeHK, hUnbTpaLmsa NPOUCXOANUT NoA AEUCTBUEM BaKyyma);

- BHELWHWA MeMOpaHHbI BUopeakTop ¢ LMKITOM peLmpKynsaumm (MembpanHbIi Moaynb
HaxoAUTCs BHe aspoTeHka M obbeaunHseT B cebe PyHKUMM BTOPUYHOTO OTCTOMHMKA U CO-
OPYXEHUA [OOUUCTKN).

Bbicokne koHueHTpaumm aktueHoro mna (o 10-20 r/n) no3sonaloT aKcnyatmposaTh
OuopeakTop B pPEXUME HU3KMX Harpy3oK, YTO CO3AaeT pe3epB OKUCASIOWENR CrnocoBHOCTH,
MOBbILLIAET YCTOMUMBOCTE BMOLIEHO3a akTMBHOMO una k konebaHnsamM coctaBa CTOUHbLIX BOA U
MVKOBBIM Harpyskam, obecrnieumsaeT cTabunsHOe Ka4ecTBO OYNCTKM, MHOrOKpaTHO NOBbLILLAET
OKMCISIOLLYHO MOLLIHOCTb COOpYXeHWA. Kpome Toro, BbICOKME A03bl Una NO3BOMSAT COKpa-
TUTb BpeMs npebbiBaHMs CTOYHbIX BOA B COOPYXKEHUN [42].

Mnowanb, 3aHMMaeMasn MeMoOpaHHbIMU BuopeakTopamu, B 2—4 pasa MeHblLue nnowa-
OV, 3aHMMaeMol TPagVLUMOHHLIMU COOPYKEHUSIMU BUOMOrMYeckor o4ncTkn. [ocTuraembli
SKONOrMYECKMIN 3hdekT obecrneurBaeTCs 3a CHET CHKEHNS cOPOCca OpraHNYECcKMX BELLECTB,
docdopa, asota, AOX.

[JaHHbIN MeTo[, OYMCTKU CTOYHBIX BOL MOXET MPUMEHSTLCH Kak Ha AEWCTBYIOLLMX, Tak
N Ha CTPOSILLIMXCH NPesnpUsTUSIX.

4.11.3.3.2 Buonornueckoe yananeHue asora

Mpouecc HUTPUDUKALMM aMMOHUAHOMO a30Ta C MOCNEAYHOLMM OKUCNEHNEM A0 raso-
oBpasaHoro a3oTa. MpeaBapuTenbHON cTagueit npoLecca sBNAETCA aMMOHUMYKALWS, Ha KO-
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TOPOW a30T, copepxalyuinca B Genke, NEPEBOAUTCA B aMMOHWUAHBIA a30T, N 3TO TEXHWNYECKN
NnpeALlecTByeT HUTpUdUKaumn. Ha ctagnm HATpUgUKaLMmM aMMOHUAHBIN a30T OKUCASETCS B
HUTPaTbl. ATOT NPOLIECC NPOUCXOAUT B a3poBHbIX YCIOBUAX, TO €CTb B NMPUCYTCTBUM CBOBOA-
HOro KMcnopoga.

Ha craguv aeHuTpudmKaumm HUTpaThl G1uonornyeckn BOCCTaHaBNMBAOT 4O rasood-
pa3Horo asoTa, Gonbluas YacTb KOTOPOro MOCTynaeT B OKpyxawLyro atmocdepy. Ocranb-
Has 4acTb a30Ta NpUCYTCTBYET B cocTase Guomaccel. JeHntpudmkauus npoTekaeT B aHas-
POBHbBIX YCINOBUSAX.

OTOT MeToL NO3BONAET OrPaHNYUTL NMOCTYMNEHMe a3oTa U CepoBOAOPOAA B OKpyXa-
FOLLIYIO CPEefy M YCTpaHUTb HENPUSTHBIE 3amnaxmn OT KOKEBEHHOrO 3aBoa.

CnegyeTt npuHMMAaThL BO BHUMaHWE, YTO BbICOKASA KOHLEHTpaLWA XnopuaoB B CTOKax,
npucyTcTBue PyHrMUMaoB 1 61MoUMa0B MOTYT CHUXaTb 3PIEKTUBHOCTL MPOLIECCOB HUTPU-
dukaumsa u geHuTpudrkaumn. bonbluoe 3HavyeHne uMeeT nogaepXaHne onTUManbHbIX TeM-
nepaTypHbIX PeXMMOB npouecca. [Ina CoXpaHeHWs BbICOKON aKTUBHOCTU MUKPOOPraHU3MOoB
Temnepartypa HUTpUVKaumMm He AomkHa cHkatees o 20 °C. JestenbHOoCTb HUTpUdULK-
pyroLmx GakTepuid MONHOCTLIO NpekpaLLaeTcs Npy Temnepatype Hke 12 °C.

WUcnonb3oBaHne cTagnm HATpUUKaLMmn Npn 04MCTKE CTOYHBIX BOA NoTpedyeT fonon-
HUTENBHOrO pacxoja 3HEPTMM U LOMOSNHUTENbHBIX MNOWaAen ANS pasMmelleHns COOTBET-
cTBytoLLero o6opyaoBaHus. JkCniyaTaumoHHbIe pacxoibl COCTOAT B OCHOBHOM M3 3aTpar Ha
obcnyxuBaroLLyiA NepcoHarn, XMmMmmnyeckne matepuansi u o6paboTtky ocagka.

Mcxopsa 13 eBponerickoro onbita (Npu amopTtusauus ceeiwe 20 net, 6e3 npoLeHTHON
CTaBKW), 3aTparbl Ha peannsaumio 3Toro MeTofaa o4YMCTkM cocTasAT okorno 1,5-1,6 espo 3a
METp KBagpaTHbi [28, 41].

4.11.3.3.3 JononHuTenbHas OYUCTKa U yTUunusaumsa wna

JononHutenbHas oYncTka npegnonaraeT yaaneHue B3BELUEHHbIX YaCTUL, OCKAEHU-
eM, obe3soxMBaHMe obpasyloweroca ocagka M BTOpU4Hyto dnotaumio. [ns ypaneHus
B3BELUEHHbIX TBEPAbIX YaCTUL, UCNONb3YIOTCA (BEPTMKamNbHbIE) OTCTOMHUKMA Unu crotauus.
OTpeneHne akTUBHOTO Una OT OYULLEHHOro CTOKa ODbIMHO OCYLLECTBMSAETCH NYTEM OCaXKAe-
HusA. Lnam ot nepeuyHon ceagnmenTtauyun cogepxnt 3 % — 5 % TBepabIxX BELECTB N MOXET
nepeka4vMBaTbCs HACOCOM.

O6e3BoxMBaHME 4aCTO NPaKTUKyeTCa ANS yMmeHblueHust obbemMa ocagka. Wnam mo-
XeT BbITb 06€3B0XEH C MOMOLLBI0 (PUNBTP-NPECCOB, NEHTOYHBIX NPECCOB, LIeHTPUYr 1 npu
TepmoobpaboTke. PUnNbLTpyrOWME Npecchbl cnocobHbl 06e3BoxmMBaTL LWNaM 4O BOXHOCTU
60 %, B TO BpeMS Kak C UCMNOMb30BaHMEM NTIEHTOUYHbIX NMPEeCCOB BNaXXHOCTb OCaaka CocTaBns-
eT 75 % — 80 %. UeHtpudyrn obecneunBaloT BNaxHOCTb Wnama B npegenax 60 % —
70 %. Tepmmndeckan obpaboTka NO3BONSET BbICYLUMTL 0CaAoK A0 BnaxHocTn 10 %. OGesso-
XvBaHWe ocagka No3BONsieT YMEeHbWUTL ero 06bemM npubnuantensHo B 20 pas. Ocagok no-
cne 06e3B0XNBaAHUA MOXHO CKUraTh, NOny4Yas AOMNOMHUTENBHYIO TENMOBYHO SHEPTUID.

OCHOBHbIMW MpeUMyLLECTBAMM ANS OKPYXatoLen cpefbl OT UCMONb30BaHUSA 3TUX
TEXHOMNOMNIA OYUCTKN SIBMSIOTCA CHUXKEHME COAEPXaHUA B3BELUEHHbIX BELLECTB B CTOYHbIX
BOAAX 1 CoKkpaleHne obbema wnama npm ero yrunusauum [43, 44].
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4.12 YcTpaHeHue BbIOpoOCcOB B atmocdepy

4.12.1 3anax

3anaxu MoryT sIBNSITbCSH CMNeACTBMEM GakTepuanbHOro NMOBPEXAEHUSA KOXEBEHHOTO
CbIpbsl, HAKOMMEHUS OTXOAOB MPOW3BOACTBA, paboTbl OUMCTHBIX COOPYXEHUW. 3anaxu
He oba3aTenbHO SBMATCH BPEAHLIMM UM TOKCUYHBIMUW, HO BbI3bIBAKOT HEMPUSATHBLIE OLLy-
LLIEHMS Y OKPY>KaIOLWMX U pacnpoCTpaHsIioTCA Ha bnvanexaiime Tepputopum.

MpenoTBpaTUTL NOSIBIEHNE 3anaxa MOXHO MPY HAAMEXALLEM XPAHEHUN KOKEBEHHOMO
CbIpbsi, COOTBETCTBYHOWEM obecrneyeHun paboTbl OUMCTHBIX COOPYXXEHWUI. 3anaxu oT Takux
XUMUYECKUX COEANHEHWUN, KaK CepOBOAOPOA, TUOMbI, aMMUaK, aMuHbl, anbAernabl, KETOHbI,
CMUPTbI UMW OPraHNYeCcKne KMCNOTbI, MOTYT BbiTb YCTPaHEHb! C UCMONBb30BAHUEM KOMMMEKC-
HbIX MEP, U3NOXEHHbIX paHee B pasfene 3, a Taicke 3a CHET CUCTEM OYNCTKN Bo3ayxa [45].

4.12.2 OpraHuyeckue pactTBopuTenu

OnTUManbHbLIM BapUaHTOB COKPALLEHWA 3MWCCUM OpPraHUYecknx pacTteBopuTenen B
BO3ZYLLUHYIO Cpeay ABMSETCA MCMONb30BaHWE OTAENOYHbIX KOMNO3ULUMI Ha BOAHOW OCHOBE.
Ana cHWKeHna BbIGPOCOB NETYYMX OPraHUYECKUX COEAMHEHWIN CYLLIECTBYIOT pasfnuyHbie Tex-
HOMorn4Yeckne MeToabl, B TOM YMCNe MOKpasi OuMCTKa C UCMONb30BaHMeM ckpybbepos, ag-
copbums, GuocuneTpaums, cxuraHme.

Mokpas ouMcTKa ABNAETCA CTaHAaPTHON TEXHOMOMMEN OMUCTKU OTXOASILLMX Fa30B, HO
Hanbonee shdeKkTnBHA NPOTUB Nbinu 1 asposonein. MNpumepHo 50 % pacTBopUTENEN MOXHO
yLoanuTe MOKPOW O4MCTKON [28].

AncopbuUMOHHbIE METOABI C UCMONb30BaHMEM AaKTUBUPOBAHHOTO YrNS NPUMEHUMBbI B
TeX Crny4asx, ecnv KOHLUEHTpauusi pacTBopUTENsi B BO3LYLUHOW Cpefe COXpaHAeTCs nocTo-
AHHOW. AACOPOEHT nocne skcnnyaTauum Heobxoanmo YyTUNM3nNpoBaTb.

BrodumnbTpLl, NMOMUMO YCTPaHEHWs! 3anaxoB, MOryT ObiTb UCMOMb30BaHbI AMNS OKUCHEe-
HWS OpraHNYecKnx BELLIECTB, TaKMX Kak CrMpT, KETOHbI, CIOXHbIE 3¢MpbI U NpocTbie adupsbI.

CxuraHne (katanmTnyeckoe Unn TEPMUYECKOE) SBMNSAETCH HafeXHbIM, HO AOPOrocTo-
ALLMM METOLOM OYMCTKN OT OPraHUYeCcKUX pacTeoputenein [28, 46].

4.12.3 AMMunak u cepoBogopon

CHWKeHNe 3MUCCMN amMmMaka 1 CEPOBOAOPOAA MOXHO AOCTUYL NyTem BuoduneTpa-
unn. ObpaboTka BO3ayxa B ckpybbepe MOXeT npeaLlecTBoBaTbh UM 3ameHATb Grodunb-
Tpauuto. [Ans yaaneHus ammuaka Ucnorb3ytoT KUCTOTHbIE PacTBOpbI, a ANs yaaneHus cepo-
BOLOPOAAa — LUENOYHbIE, HANPUMEP MEepekUcL BOLOPOAA MMM CMECh MM poKCuaa HaTpusi u
rMnoxnoputa HaTpus.

3aTparbl Ha NPUMEHEHUE 3TON TEXHOINOIMMM BKITHOYAIOT SHEPreTUKY U OYUCTKY CTOKOB
OT ckpyb6Oepoe [46].

4.12.4 Nbnb ¥ gpyrue TBepable YacTULbI

Heobxoanmo cHmkaTb BbIGPOChI B atMocdepy Mbinv U APYrmx TBEpAbIX YacTul, o6-
pasyrLLmXcs B pesynbTaTe WnndoBaHus, NonmMpoBKY, HAaHECEHUS MOKPLITUI, MPU UCMOSL30-
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BaHWN NMOPOLLKOOBPAa3sHbLIX XMMUKATOB. ITU BbIBPOCHI MOXHO XapakTepu3oBaTb U OLEeHNBaTb
No XMMUYECKOMY COCTaBy, pasmepy U KOHLEHTpaLmm Yyactuy,.

B 0CHOBHOM OuMCTKa BO3AyXa OT Mbinu OCYLLECTBIISIETCH B MECTE ee 00pasoBaHns, TO
€CTb HENnocpeacTBEHHO MPU BbINONHEHUN TOM UMK MHOW onepauun. 3abop Bo3ayxa AOSKEH
nponsBoauTLCS 0T paboumnx yacten MawmHbl unu arperata. Metoabl c6opa TBepabIx YacTuL
npeacraeneHb! B Tabnuue 4.10.

Tabnuuya 4.10 — MeTtogbl cGopa TBeEpAbIX YacTuy

LivknoHsl LinknoHbl o6ecneunBaloT BbICOk0addeKTUBHBIN cOOp Bonee KpynHbIX Ya-
CTUL| N XapaKTEPU3YIOTCS OTHOCUTENBHO HU3KMMUN KanuTanbHbIMU U 3KC-
nnyaraymoHHbIMU pacxoaamu. LIMKNnoHbl Takoke MOryT UCMonb3oBaThCs B
KOMGUHaLUMN C pykaBHbIMU hunbTpammn u ckpyb6epamm

Ckpy66epbl Ckpy66epbl pa3nuuyarotcs B 3aBUCUMOCTU OT TUMA UCMONTHEHUS
PykaBHble conunbTpbl B pykaBHbIX hunbTpax peLuaroLlee 3Ha4YeHue Npy ouncTKe npuobpetaeT
UNLTPOBanbHbIN MaTepuan. dunbTpbl 40MKHBI ObITe CHa0XeHbI YCTPOK-
CTBOM ANA yAaNeHua Nbinu u3 GUnbTPOBanNbHOro marepuana

CobpaHHbie € NOMOLLBI STUX YCTPONCTB TBEPAbIE 0TX04bl HEOOXOAMMO YTUIM3NPO-
BaTb. MoTpebneHne aHepruM yBenuuMBaeTCs, HO yNyudllaloTca yCnoeus Tpyaa Ha paboyem
mecte [28].

4.13 YnpaBneHue oTxogamu

OTxoabl, 06pasyromecss Ha CTagum OTMOYHO-30SbHBIX NMPOLECCOB, B MEHbLUEN CTe-
MeHW 3arpsi3HeHbl BPeAHbIMM XMMUYECKMMW BELLLECTBaAMM, NO3TOMY MOryT ObITb MCMONb30Ba-
Hbl B Ka4ecTBe Cbipbsi AN MOMyYeHUs LIENEBbIX MPOAYKTOB, YTO MO3BOAMT obecnednTs,
Hapsay C 3KOMOrMYECKUMU MPEVMYLLECTBAMU, ONMPEAENEHHY0 SKOHOMUYECKy 3ddekTuB-
HOCTb.

YTUnmaaums opraHm4ecknx OTXOA0B Ha CneLmanmsnpoBaHHbIX NOSIMrOHax CTaHOBUTCSA
Bce Gonee 3artpaTHbIM. ANbTEPHATUBON YTUNM3aLMK SBRSETCS KomnocTuposaHue. OgHako
He BCe OTXOAbl KOXeBeHHOro 3asoja npuroaHbl ANng KOMMNOCTUPOBaHUA, a HEKOTOPbIEe HyX-
BatoTCA B NPefBapuTEnsHON NOArOTOBKE.

KonnareHcopepxalume OTX0Abl MOXHO WCMOMNb3OBaTh B PasfNYHbLIX OTpacnsix npo-
MbILLMIEHHOCTM: MULLEBOW, KOCMETUYECKONW, hapMaLleBTUYECKOW, TEKCTUNBHOW, NpU NpPom3-
BOJCTBE WUCKYCCTBEHHOW KOXW, PE3UHOTEXHUYECKUX USAETNNN, B CENIbCKOM XO3ANCTBE.

4.13.1 YTunusauus wepcTtu

BapuwaHTbl yTUnMsaumMm n nNoBTOPHOrO UCTONb30BAaHUSA KEPaTUHCOAEPKALLMX OTXOA0B
cnegyrowme:

- NPUroTOBNEHNE MMAPONU3ATOB M UX NMPUMEHEHMEe B npoueccax HanosfHeHua foayo-
nueaHus;

- nepepaboTka Ha yaobpeHus;

- nony4enve 6rnorasa npu aHaspobHor obpaboTke.

OBeubs WeEepPCTb MOXET ObiTb UCMONb30BaHa B TEKCTUNBHOM NPOMbINeHHocTu. lMo-
BTOPHOE MCMONb3OBaHWE UMW PEUUPKYNALMST KEPaTUHCOAEPKALMNX OTXOAOB NO3BONAET CO-
KpaTuTb 3aTpaThbl Ha UX yTunuaauuio [47].
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4.13.2 Yrunusauus o6pesun

0O630p METOAOB YyTUNM3aLUMM CbIPbEBOW, rOMNbLEBON 0Opesn 1 KpaeBbIX YYacTKOB Mo-
nycgabpmkara 1 roToBor KoXku npueeaeH B Tabnvue 4.11.

Tabnuua 4.11 — BapuaHTbl UICMONb30BaHMS 06pesam

Bo3moxHble BapuaH- | ChipbeBasi 06- Fonbesas 06pesb O6pesb nony43a6pw-
Tbl pes3b KaTa 1 roTOBOWM KOXM
MonyyeHue foNonHU- MpousBogcTBO KONNareHco- | MicnonbsosaHwe B ae-
TenbHOW NPOAYKLMM Aepxalyux maTtepuanos KOpaTUBHOW OTAENKE 1
XYA,0)KECTBEHHOM TBOp-
yecTBe
Mcnonbsosaxue nocne |lMNpounssoactso MpownssogcTBO TEXHMYECKOrO | [IpON3BOACTBO BOMOK-
npeaBapuTensHon 06- [ Me3apoBOro knes | xenaTtuHa v xupa, 6enkoBbIX | HUCTLIX MaTepuanos 1
paboTkn rMAPONN3aTOB, ME34POBOro | 6ENKOBbIX rMAPONM3a-
Knes TOB
Opyrvne Bo3amMoxHocT | [poM3BOACTBO MpounssogcTeo Brorasa npu | MNponssoacTso 6uorasa
Buorasa npu aHaapobHow obpaboTke npw aHaspobHoun o6pa-
aHaspobHol 06- 60oTke
paboTke

4.13.3 YTunusauusi XxMpoB 1 macen

)KVIpI:I n macna moryrt ObITb BblAeneHbl U3 0TXo0A40B KOXXeBEeHHOro npom3soacresa nnn
13 oTpaboTaHHbIX PacTBOPOB Mocre 06e3XUPUBaHUA U XUpoBaHus. HaTypanbHble Xupbl
yNaBMBalOTCs B CreumanbHbIX KUMPOBbIX NOBYLUKaX. XKuUpbl Takke MOXHO yaAansaTe B Npo-
Lecce aHaspobHor 06paboTkm cTokos [48].

4.14 DKOHOMUA SHEprum

4.14.1 CHKeHUe pacxoaa 3Hepruu npu cyiuke

Pacxon sHepruv npu cyluke MoxeT ObiTb CHUXEH 3a C4eT nydwero o6es3BoXuBaHuA
nonydabpukara Ha onepauusix ODKUMa U pasBoOAKN.

4.14.2 CHuxeHMne pacxoda 3Hepruu B XMAKOCTHbIX npoueccax

Pacxop 3Heprum B XUAKOCTHBIX MPoLieccax KOKEBEHHOMO MPOM3BOACTBA MOXET ObITb
CHWXeH 3a cuyeT paboTbl NPU HU3KUX XUAKOCTHBIX kO3dUUMeHTax BCNeaCcTBUE MEHbLLUMX
3aTparT Ha HarpeB TeXHONOrMYEeCKon BOAbI.

Hu3Kkne XMAKOCTHbIE KO3MMULIMEHTLI HE PEKOMEHAYETCSH MCNONb3oBaTh NpU nepepa-
BOTKe MENKOro Cbipbs, a TakKe Ha NPEANPUATUSX C ycTapeBLMmn GapabaHamu.

4.14.3 PexomeHayeMble HOPMbI NOTPEONEHUA 2Heprum

B Tabnvue 4.12 npvBegeHbl faHHbIe NO PEKOMEHAYEMOMY MOTPebneHno sHeprum B
Nnpon3BoacTBe KoX U3 cbipbsi KPC 1 OBYUMHBI, 3a UCKITIOYEHNEM 3aTpaT SHeprum Ha paboTy
OUYNCTHBIX COOPYKEHWUI.
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Tabnuuya 4.12 — PekomeHgoBaHHoe HOT notpebneHune aHeprm

YaenbHbIi pacxoa noTpebnsemMoin aHeprum B pac-

Sranki 0bpaborkn yete Ha eAuHULY cbipbs, IMNIx/T

Ot cbipba g0 gybneHoro nonygadpukara He 6onee 4
OT cbipbsA 4,0 rOTOBOW KOXW He 6onee 16
Mpwu BbIPABOTKE KOX U3 OBYUHBI He 6onee 10

4.15 MoHUTOPUHT

MOHUTOPUWHF 3Kkonormyeckux Npodnem n BbIOPOCOB OT NPOMBILLNEHHON AEATENBEHOCTU
KOXXEBEHHbIX NPEANPUSTUA UMEET BaXKHOE 3HaueHue ans obecnevenns 3 EKTUBHOIO KOH-
Tpons B 310K obnacTu.

Ans KoHTponsa 3arpsi3HEHHOCTU CTOYHBLIX BOA MOMb3YKTCA CTaHAAPTHBIMU MeToAaMu
aHanwmsa, No3BoNgWMMK onpeaensaTb Takme napametpsl, kak XK, BINK, cogepxaHne aso-
Ta, COSANHEHWIN XpoMa, Cynbduabl, XNopuabl, 3HavyeHne pH 1 Temnepatypy.

KoHTpone BbIBPOCOB M APYrMX COOTBETCTBYHLWMX MNaApPaMETPOB TEXHONOrMYECKOro
npouecca LOITKEH OCYLEeCTBNSATbCA B COOTBETCTBUM C AEWCTBYHOLWMMW CTaHAapTamu co
crnefyroLen NepuoanyYHOCTLIO (CM. Tabnuuy 4.13).

Tabnuua 4.13 — MNepruognUYHOCTb KOHTPOIS BbIGPOCOB U OCHOBHbIX TEXHOMOMMYECKNX NPOLECCOB

Mapametp MepuoanyHocTb MpumeHumocTb
OnpeaenenHne notpebneHns Boabl B noaro- | ExxemecauHo [na cooTBeTCTBYIOWMX Lie-
TOBUTEMbHbIX U KPACUMBHO-KNPOBanbHbIX XOB
npoueccax 1 BbINyck NPOoAYKLUN
OnpepeneHne noTpebneHns XMMmmn4eckmx ExxerogHo [ns 3aBoga B Lenom

MaTepuanos U BbINyck NPOAyKLum
KoHTponb cogepxaHus cynbduaoB u co-
€AVHEHWN XPOMa B CTOYHbIX BOAAX B COOT-
BETCTBUM C CYTOYHbIM NOTPEBNeHneM BOAbI.
KoHTponb coaepxaHus cynbduios u co-
€AWHEHVI XpoMa B CTOUHbIX BOAAX Mocne
OCaXAEHNs Xpoma B COOTBETCTBUM C CYTOY-
HbIM noTpebneHnemM Bogbl

ExxeHepenbHO unn
exemecda4yHo

Ha 3aBoaax, ncnonb3syowmx
METO bl OMUCTKN CTOKOB OT
COEAMHEHMNI XpOMa U Cynb-
dunpos

KoHTtponb nokasarenen XK, BrK, ammo-
HUAHOrO asoTa, B COOTBETCTBMMU C CYTOYHbIM
notpebneHvem Boabl.

KoHTponb cofepaHus B3BELLEHHbIX BE-
LLIEeCTB NOCne OHYUCTKM CTOKOB B COOTBET-
CTBUM C CYTO4YHbIM NOTpeSneHneM BoAbI

BE>xxeHegenbHO unu
©XeMEeCSAYHO, a Npu
HEOOXOAUMOCTU JaKe
vawe

[nsa 3aBOA0B, UMEIOLMX
OUUCTHbIE COOPYXKEHUS

OnpepenerHve obbema obpasyowmxcs ot- | PerynapHo [na npeanpuaTua B Liernom
XOA0B W OTXOA0B, HANPaBNSEMbIX HA NO-
BTOPHOE UCMOMb30BAHWE 1 YyTUNU3aLuio
Pacxog aHeprum PerynapHo [ns npeanpuaTua B Lienom
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5.1 Haunyywue OOCTYMHbIE TEXHONMOMMU B KOXXEBEHHOM

npoussoacTee
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B pasgene 4 ObInNK onNMcaHbl HaunyyLWwne LOCTYMHbIE TEXHOMOMN B KOXKEBEHHOM npo-

M3BOACTBE.

B naHHOM noapasgene npeacraesneH obwmii Bua BbibpaHHbIX TexHonormin HOT ans
LOCTIKEeHNs Goree BbICOKOro YPOBHS 3alLUMThI OKpyXKaroLLen cpenbl U 6onee adpdekTMBHOro

pecypcoctepexeHst B KOKeBEHHOM NPOU3BOACTEE.

5.1.1 HOT1

HAOT ansa cHwkeHns noTpebneHns BoLbl HA KOKEBEHHbIX NPEANPUATUAX:

MeTon

MyHKT

CHwuxeHue noTtpebnernnsa Boabl C MOMOLLLI BHELPEHNS COBPEMEH-
HOro OGOpy,ElOBaHI/IFl ANA XNAKOCTHbBIX NpoLeccoB, yCTaHOBKU 1
CBOEBPEMEHHOIO TEXHUYECKOrO 0BCMyXMBaHNA Pacxoa0MEPOB,
BEHTUNEN, KnanaHoe TPYOONPOBOA4OB, a Takke C NOMOLLLIO NOBTOpP-
HOrO UCMONb30BaHNS OTPabOTaHHBIX PACTBOPOB UM OYMLLIEHHBLIX
CTOYHbIX BOA

43

51.2 HOT 2

HAT, HanpaBneHHble Ha ONMTUMU3ALIMIIO UNN CHIWKEHNE pacxoAa XMMUYECKUX MaTepu-

anoB B OTMO4YHO-30NbHbIX Npoueccax:

MeTton

MyHkT

MpeaBapuTenbHOE 06ECCONMBAHME CbiPbsi B CneLmarbHbIX ceTya-
Tbix 6apabaHax

441

MesgapeHue B cbipbe ans obecneveHusi 6onee addekTneHoM obpa-
BOTKU LLKYP B OTMOYHO-30MbHbIX NpoLeccax, a Tak e AnA SKOHOMUA
XMMUYECKUX MaTepuarnos 1 BOAbI

442

3ameHa MNAB Ha 0CHOBE OKTUIN- 1 HOHUIM(PEHOMbHBIX 3TOKCUNATOB
Ha MeHee TOKCUYHbIE

451

30reHme ¢ coxpaHeHUeM LIEPCTU NPU 3051EHUE U NOCNEAYIOLLEM ee
yAaneHy Ha LIEPCTOCTOHHBIX MaLLMHaX

452

CHwxeHne pacxoaa cynbduaa HaTpua 3a cuet 06paboTkm Chipbs
(hbepMeHTHBIMK NpenapaTtaMu, a Takke UCToNb30BaHWS BCOMOra-
TenbHbIX NpernapaTos Ha OCHOBE CEPOOPraHUYECKUX COeANHEHNI

453

MpepoTBpalleHe SMUCCUM CEPOBOAOPOAA U3 CTOYHBLIX BOA MO-
cpeacTBoM 06paboTkm CTOKOB BMONOrMYecknM METOLOM UM XUMK-
Yyeckum cnocobam ¢ UCMonNb3oBaHMEM B Ka4eCcTBe KaTanusaTopa
cynbdar mapraHuya

454
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MeTtoa MyHkr

TexHONOorMs KUCNOoM OTMOKW, NPY KOTOPOKN OTMOKa NPOV3BOANUTCA B 4551
KMCIION cpefe, a 3aTem MOCTerneHHO OCyLLEeCTBAETCA nepexo B
LLesIo4HYH 06nacTb 1 NMPOBOAMTCA NEepPOKCUAHO-LLENoYHoe 06e3Bo-

nawwvsaHue

TexHOnorMa ¢ CoKpaLLeHHbIM pacxoaoM U3BECTU U cynbduaa 4552
HaTpua

[BoeHue ronba NO3BONSET NONYYUTH SKOHOMUYECKUIA aDdEKT OT 456

COoKpaLweHna XuMn4eCKnx martepunanos, peannsaymm He,qy6neHb|x
0TX0A0B, a TaKKe UMeeT paj TeXHONOrM4eCcKnx npenmyLecTs

5.1.3 HAOT 3

HAT, nossonslowue onNnTMMM3NMpoBaTh UMM YacTUYHO COKPaTUTb Pacxod XMMUYECKUX
BELLECTB, B pe3ynbTare Yero CHUKAETCS 3arpsis3HEHWE CTOYHbIX BOJ, B npoueccax obessonu-
BaHUA-MSArYeHUs:

MeTopn MyHkT
3ameHa cynbdarta aMMOHMSA Ha YIMEKUCTIBIA ra3 C Lenbio YMEHbLLIEe- 46.1
HUA coaepXaHns ammoHunHoro asota u XK B cTouHbIx BoAax
3amMeHa cynbdata aMMOHUS OPraHNYECKMMU KUCNOTamMu C Lienbo 46.2
YMEHBLLEHWSA COAEPXaHNS aMMOHMINHOIO a30Ta B CTOYHbIX BOAAX
3ameHa cynbdata aMMoHus kapbammadocdarHbIMM CoeANHEHNA- 46.3
MW C LiEMbIO YMEHBLUEHNA COAEPKaHNS aMMOHWUIAHOIO a3oTa B CTOY-
HbIX BOAaXx

51.4HAOT 4

HAT, HanpaBneHHbIe Ha COKPaLLEeHne pacxona XMMUYECKUX MaTepuanos npu npoLec-
cax nuKeneBaHNsa-ayoneHuns:

MeTopn MyHKT
CokpallieHue pacxoaa Conv Npu NUKeneBaHun 3a CHeT 3ameHbl UX 4711
Ha apomaTn4eckne cynsOKUCOTbI
BecnvkenbHoe fybneHune, npy KOTOPOM HE MPUMEHSAKOTCA COMw, 4712

KWUCINOTbI 1 KapBoHaT HaTpuUA ANS PEryNMPOBaHNA OCHOBHOCTU XPO-
MOBOI0 AyOWTEns, YTO 3HAYUTENBHO CHUXKAET 3arpsA3HEHNE CTOYHbIX
BOA4
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HAT, no3sonsioLLmMe CHU3UTBL KONMMYECTBO CONEN XpoMa B CTOYHbIX BOAAX Nocne npo-

uecca nybneHus:

MeTop, MyHkT
XpomoBoe aybreHVe C BbICOKOW CTEMNEHbID 0TpaboTkn ayoutens, 48.1.1
KOTOpOE OCHOBaHO Ha MCMOoNnb30BaHNM J06aBoK, CnocobCTBYHOLLMX
MOBbILLEHHOW COpBUMM COeaMHEHUIA Xpoma
[MoBTOPHOE NCMOMBL30BaHME XPOMCOAEPKALLUMX PacTBOPOB ANA Nn- 481.2
keneeaHus nocne unsTpaumm 1 BBoAa Conu
PereHepaumsa 4yGaLWmMX COEAMHEHUIA XpOMa NOCE UX OCaXAEHUA 4813
MpenBapuTensHoe aybneHne ronba ConsiMM aMmMOHUS, FMyTapoBbIM 4814
anbaernaom, CMHTaHaMn v ConaMmn TuTaHa

5.1.6 HOT 6

HOT, HanpaBneHHbIe Ha ONTUMM3ALIIO UK YMEHbLLEHWE PACcX0Aa NOKPLIBHBLIX KOMMO-

3VLMIA NPY NOKPLIBHOM KpaLLEHWW:

MeTton MyHkT
MeTog nonvea ¢ MCNonb30BaHMEM BOAHbLIX AUCTIEPCUA 41011
Wcnonb3oBaHue BanmyHbIX MaLLWH, KOTOpble No3BonsAlT obecne- 4.10.1.2
YnTb 3PPEeKTMBHOE pacxogoBaHne NOKPLIBHBLIX KOMMO3ULWIA, MUHW-
ManbHOE KONMMYECTBO OTXOL0B U MEHbLUEE 3arpssHeHne Bo3gyxa
pacTBOPUTENAMM
CoBepLueHCTBOBaHME METOAA HAHECEHMA NOKPLITUA pacnbineHnem 410.1.3
B HECKOJBKMX HanpaBrieHUsX
BoaosMynbCMOHHbIE KOMMO3ULMK ANA OTAESKU, KOTOPbIE B MEHb- 4.10.1.4
LLEN CTeneHW 3arpsA3HSAIOT OKPYXKaloLLyHo cpeay

51.7HAOT7

HAOT, HanpaBneHHble Ha CHWKEHWE CTeneHW 3arpAa3HeHNa CTOYHbIX BOJ C MOMOLLIbIO
APUMEHEHNA pasnuyHbIX METOAOB OYUCTKN KakK B OTAENbHOCTU, TaK U B pasnunyHbIX KOMOU-

Haumax:

Metop MyHkT
MexaHunyeckan o6paboTka CTOUHbIX BOA ANA yAaneHus rpybbix 4.11.3.1
npumecen
DUINKO-MEXAHNYECKME METO/bI OYUCTKN CTOYHLIX BOJ, HanpasneH- 411.3.2
Hble Ha yAaneHne TOHKOAMCMEPCHbIX B3BELLEHHbIX BELLECTB, pac-
TBOPEHHbIX ra30B, OPraHUYECKMX U MUHEpParibHbIX BELLIECTB
Bbuonoruyeckan ouncTka — yaaneHve B3seLleHHbIX BELLEeCTB oca- 41133
xAaeHnem 1 pnotaumen
MpumeHeHne meMBpaHHbIX GUopeakTopoB 4.11.3.3.1
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Metoa MyHkT
Bronoruyeckoe yaaneHve asota no cnocoby HUTpudmkaLmm aMmmo- 411.33.2
HWMHBIX COEAUHEHWA 0 HUTPATOB W NoceaytoLlee ux yaaneHme
[ononHuTenbHas ouncTKa u yTunu3auus una npegnonaraet yaane- 411.33.3
HMe B3BELLUEHHbIX YacTuL, ocaxxaeHneMm, o6e3BoxmBaHme obpasyto-
LLIerocs ocagka v BTOPUYHYHO hnoTaumio
51.8HAOTS8
HAOT ansa cokpaweHns SMUCCUn B aTMOCEPHBIA BO3AYX:
MeTon MyHkT
CokpalleHne 3MUCCUN OpraHNYeCcKUX pacTBopuUTEneit pasnuyHbIMu 4122
TEXHONOMMYECKMMN MeToaamMm
CHWXeHne aMMCCMN amMMMaKka 1 cepoBoopoaa nocpeacream 6uo- 4123
dunsTpaLmm
YaaneHve nanu n gpyrux TBEpAbIX YacTul, Npy NOMOLLM LIMKIOHOB, 4124
ckpy66epoB, pyKaBHbIX HOUNLTPOB
5.1.9HOT O
HAT obpalleHns ¢ oTxogamu:
Metop, MyHkT
YTunusauus LepcTn pasnuyHbiMu crnocobamm 4131
YTunusaums obpesn Ha pasHbix 3Tanax NpPon3BoACTBa KOXU 4132
YTununsaums Xnpoe 1 Macen nocpeacTBOM BbiAeneHUs nx n3 oTxo- 4133
[LOB KOXXEBEHHOrO MPOM3BOACTBA UM M3 0TpaboTaHHbIX pacTBOPOB
nocne o6e3XNPUBaHNSA U KUPOBaHUS
5.1.10 HOT 10
HAT, HanpaeneHHble Ha CHWKeHWe NOTPeBNEeHNs SMeKTPO3HEPTN:
MeTopn MyHkr
CHWKeHWe pacxoga aneKTpO3HEPrN NPU CyLLKE 3a CHET Nny4Llero 4141
o6e3BoxmBaHuUa nonydgabprkara
CHWxeHWe pacxoga anekTpo3HEPrnn B XXMAKOCTHBLIX NpoLueccax 3a 4.14.2

cyeT paboThbl MPU HU3KMX KUIKOCTHBIX KO3 MDULIMEHTaX
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Pasaen 6. DkoHOMUYeCKue acneKTbl peanu3aumMym Hamny4wmnx
AOCTYMHbIX TEXHONOMMMN

B HacTosiLeM pasgene npuBeaeHbl S3KOHOMMYEecKkne acnektbl BHeapeHnsa HOT Ha ko-

XEBEHHbIX NPeanpUATUAX.

B cBs3an ¢ orpaHUYeHHbIM 06BEMOM MHOPMaLKM CINOXHO BbINOMHUTL OOOCHOBAaHHbIE
M KOPPEKTHbIE pacyeTbl U OUeHKy BHeapeHnsa HOT. OgHako ¢ y4eToM UMEKLWUXCs CBeaeHUN
OT POCCUMCKMX MpounssoguTenen u npouseogutenen crtpaH EC, a Tawke nocne aHanusa
pblHKa TexHonornyeckoro obopyaoBaHns Obinn YacTUYHO paccuuTaHbl 3aTpaTtbl Ha 3aKynKy
TexHonorn4yeckoro obopyaoBaHns, obecneynsaroLLero CokpaLleHne SMUCCUN 3arpssHAOLLNX
BELLECTB B OKpyXaroLLyto cpeay. Bce aaHHble npyeeaeHsl B Tabnvye 6.1.

Tabnvuya 6.1 — OkoHoMUYECKMe acnekTbl peanusaymn HOT

TexHonorus

Onucanune

JKOHOMMUYECKHNe nokKasaTtenm

CHwxeHue notpebnexns Bo-
Abl

4.3

NHBecTuuun, Tpebyemble 4nNA BHEAPEHUS aBToMa-
TU3NPOBAHHOW CUCTEMbI KOHTPONSA pacxoaa u noa-
roTOBKWU BOAbI HA TEXHONOMMYECKNE HYXKAbI, COCTaB-
naT opueHTnposoyHo 10 000 eBpo Ha 5—

8 6apabaHoB

MpepBaputenbHoe obecconu-
BaHWe Cbipbs

441

CtommocTb 6apabaHoB ana NnpeaBapuTENsLHOro
obecconuBaHua cbipba HeBenuka. O6bIuHO 3TK Ga-
pabaHbl MOHTUPYIOTCA Ha NAOLLAAKe B CbIPLEBOM
uexe. YBenv4yeHue 3aTpar BO3SMOXHO 3a CHET YyTu-
nusauum conu

MesgpeHune B cbipbe

4.42

KanuTtanosnoxeHus B NpuobpeTeHne MesapurbHOn
MaLmHbl cocTaBsaT 130 000 eBpO. DKOHOMMUS MOXKET
ObITb 4OCTUrHYTa 3@ CYET COKPALLEHUSI pacxoaa
XUMUYECKNX MaTepuarnos 1 peanusauymm unm nepe-
paboTku me3gpbl Ha Gonee JOPOrocTosALME NPo-
OYKTbI

3ameHa NAB Ha ocHoBe Ok-
TUN- N HOHUNAEHOMBHBIX
ATOKCKMNaToB

4.51

TexHonorms MOXeT ObITb peann3oBaHa Ha HOBbIX U
cyljecTBytoLmx 3aBoaax. CTOMMOCTb BHePEeHWs
OyAeT 3aBUCETb OT KOHKPETHbIX YCMOBUIA NPOU3BOA-
cTBa

3oneHue ¢ coxpaHeHem
LepcTy

452

KanutanosnoxeHus Ans 3akyrku n MoHTaxa 6apa-
6aHa ans ynaenusaHums wepctn coctasat 100 000—
130 000 eBpo, Np1 MogUdUKaLUN NMEIOLLErocs
obopyaosaHus — 5000—10 000 eBpo. ShdekT oT
BHEAPEHWS, SKOHOMWSA 3aTPaT Ha OYUCTKY CTOYHbIX
BOZ W JOnonHuTEnbHas Npubbinb OT peanusayum
LepcTu

CHuxeHve pacxoga cynbou-
Aa HaTpus

453

TexHonorus MoxeT ObITe peanvM3oBaHa Ha HOBbIX U
cyuecTsyomx 3aBogax. CTOMMOCTb BHEAPEHNS
OyneT 3aBUCETb OT KOHKPETHbIX YCNOBUA MPOU3BOA-
cTBa
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lpodomxerue mabnuypi 6.1

TexHonorus Onucanue JKOHOMMYECKUE nokKasaTenu
MpepoTepaLleHne amuccum 454 TexHonorma MoxeT GbiTb peanMsoBaHa Ha HOBbIX 1
CEepoBOJOPOAAa N3 CTOYHbIX cywjecTByloWmx 3asoaax. CTOMMOCTb BHEpPEHNs
BO/, 6yaeT 3aBUCETb OT KOHKPETHbLIX YCIOBUI NPOU3BOA-
cTBa

TexHonornsi KUCNowm OTMOKMN 4551 TexHonorns MoXeT ObITb peanM3oBaHa Ha HOBbIX U
cyuwjecTaylomx 3asoaax. CTOMMOCTb BHEepeHNst
6GyaeT 3aBUCETb OT KOHKPETHbIX YCNOBUIA NPOU3BOA-
CTBa W 3aTpar Ha npuobpeTeHne NNacTMkoBbix 6a-
pabaHoB. SkoHOMUYECKUI achdekT NonyyaloT 3a
CYET CHWKEHUA 3aTpaT HA OYUCTKY CTOYHbIX BOA

TexHONorna ¢ CokpaLleHHbIM 4552 TexHonorms MoXeT ObiTb peanM3oBaHa Ha HOBbIX U

pacxoom U3BeCTU n Cynbou- cyLlecTeylowmx 3aBogax. CToumMoCTb BHeAPEHMUS

Aa Harpus 6yaeT 3aBUCETb OT KOHKPETHbBIX YCNOBUI NPOU3BOA-
cTBa. QKOHOMUYECKUIN 3hheKT NonyyaroT 3a cHeT
CHWKEHUA 3aTpaT Ha OUNCTKY CTOYHbIX BOA

[BoeHune ronbsa 456 KanutanoenoxeHna Ha yCTaHOBKY ABOUMbHO-
NEHTOYHOW MaLLMHBLI COCTaBNSIOT NPUMEPHO
140 000 eBpo. SkoHOMUYECKUI 3pdhekT gocTuraeT-
CA 32 CYET CHWKEHNA PACXOA0B HA XUMMaTepuanbl

3ameHa cynbdara aMMOHUs 46.1 Pacxogbl Ha yrnekucnblli ras ebilie, 4em npu obbiy-

Ha yrnekucnbIv ras HOW TexHonornn. MIHBeCTMUMn COCTaBAT nopsaaka
100 000 eBpo npu mowjHOCTU NpeanpusaTa 20-30 T
CbIPbA B CYTKM

3ameHa cynbdaTta aMMOoHUs 46.2 3HaunTenbHbIE MHBECTULUN He noTpebytoTcs

OPraHN4YECKNMM KUCroTamm

3ameHa cynbdaTta aMMOHNS 46.3 3HauuTenbHble MHBECTULMN He noTpebytotca. -

kapbamuadocdatHbiMm co- PeKT OT CoKpaLeHUs 3aTpaT Ha OUUCTKY CTOYHbIX

eANHEHVAMIN BOZ

CokpallieHne pacxoaa conu 4711 3HauuTernbHble MHBECTULMK He noTpebytotes. -

npwv NMKenesaHum hekT OT CoKpaLLeHns 3aTpar Ha OYUCTKY CTOUHbIX
BOZ,

BecnukenbHoe ngybneHune 4712 3HauuTenbHble MHBECTULUK He noTpebytotca. -
dbeKT OT coKpaLleHWsl 3aTpaT Ha OYUCTKY CTOMHbIX
BOZ

XpomoBoe fybneHue ¢ BbiCo- 4811 3HauuTenbHble MHBECTULMK He noTpebytotca. Jd-

KOW CTeneHbIo OTPaboTKU Y- dheKT OT coKpaLleHns 3aTpaTt Ha OYUCTKY CTOYHbIX

utens BOA

MoBTOpHOE UCnonb3oBaHe 4812 TpebyloTCs KanuTarnoBroOXeHNs ANs YCTaHOBKMU pe-

XpomMcogepxaLux pacTBopoB 3epByapoB AN XpaHeHWs1 OTpaboTaHHbIX pacTBo-
pOB 1 HEOBXOAUMBIX ANsi NepekaynBaHus Tpybo-
NpOBOAOB, HACOCOB, a Takxke obecneyeHue anek-
Tpo3aHepruen u KUM

PereHepauus aybswimx co- 4813 Heo6xoAuMbI KanMTanoBIOXEHNA ANl YCTAHOBKW

€AVHEHWI Xpoma nocre nx
OCaXAEHWSA

pesepByapoB ANS XpaHeHus1 oTpaboTaHHbIX pac-
TBOPOB U HEOBXOAMMbIX ANS1 NepekaunBaHus Tpy-
60onpoBOA OB, HACOCOB, a Takke obecneyeHue anek-
TpoaHeprnen n KMMM
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TexHonorus Onucaxue JKOHOMMYECKME NMOKa3aTenu
MpeaBapurenbHoe aybnexne 4814 BHeapeHne TeXHONOrMN NPUBEAET K YBENUUYEHUIO
ronbA 3atpart Ha 20 %, Ho o6ecneynT 3KOHOMUIO NPy

OUMCTKE CTOMHbIX BOA
Metop nonusa 4.10.1.1 3atpatbl Ha BHeApeHWe MeToaa 1 3aKynky obopy-
AoBaHua coctasar 75 000 eBpo
Mcnonb3oBaHue BanuyHbIX 410.1.2 CTOMMOCTb Banu4yHon MaluMHbl OPUEHTUPOBOYHO
MaLLuH cocrasnset 175 000 eBpo. BddekT oT BHEAPEHUS
3a CYET 3KOHOMUN XUMUYECKUX MaTepuanos
CoBepLueHCTBOBaHUE MeToaa 4.10.1.3 KanutanoesnoxeHusa coctasnsoTt ot 200 000 go
HaHeCeHUs NOKPLITUA pacnbl- 500 000 eBpo. OPdeKT OT BHEAPEHUS 3a CHET KO-
neHvem HOMUUN XMMUYECKNX MaTepuarnos
Boao3MynbCUOHHBIE KOMMO- 41014 BHeapeHne TexHONOrMmn NpUBEAET K YBEMUUYEHUIO
31yum AN oTAEenKkn 3arpar Ha 10 %, HO o6ecneunT 3KOHOMMIO 3a CYET
CHWXeHUs1 BbIGPOCOB B atmocdepy
MexaHuueckasa ob6paboTka 411.3.1 KanutanbHble 3aTpaTbl B 3aBUCUMOCTU OT o6bema
CTOYHBIX BOA NPON3BOACTBEHHbIX CTOKOB
DUBNKO-XUMUYECKNE METOAbI 411.3.2 KanuTanbHble 1 akcnnyaTaumoHHbIe 3aTparbl onpe-
OYNCTKMN CTOYHBIX BOA, AensoTcs 06bEMOM NPON3BOACTBEHHBIX CTOKOB U
CTOMMOCTbBIO XMUYECKNX peareHToB
Buonoruyeckas ouncTka 41133 Mpouecc o4MCTKM € UCNOSb30BaHUEM aKTUBHOTO
una BKIIOYAET KanuTanbHble 3aTpaTthl U 3KCnnyaTa-
LiIMOHHBIE 3aTpaTbl U 3aBUCUT OT o6bema NponsBoa-
CTBEHHbIX CTOKOB. OpUEHTUPOBOYHO 24 000~
30 000 py6./kr XIMK B cyTkM
MpumMeHeHne memBpaHHbIX 4.11.3.31 Mpouecc 0UUCTKM C UCMONb30BaHUEM MEMBPaHHbIX
6uopeakTopos pPeaKTOpPOB BKIMIOYAIOT: KanuTarnbHbIe 3aTpaTthbl U
3KCMMyaTayMoHHbIE 3aTpaTbl U 3aBUCAT OT obbema
NPON3BOACTBEHHbIX CTOKOB. OPUEHTUPOBOYHO
30 000 py6./kr XINK B cyTkM
Buonoruuyeckoe yaaneHue 4.11.3.3.2 |KanutanbHble 3aTparbl 3aBUCAT OT YPOBHS HAarpy3ku
asoTa Mo 3arpsi3HSOLLUM BeLlecTBam
JononHuteneHas o4ncTka n 4.11.3.3.3 |KanutanbHble 3aTpaTbl 3aBUCAT OT YPOBHSI HAarpy3ku
yTunusauyua una Mo 3arpsi3HAOLLUM BeLLecTBam
CokpalleHne ammccum opra- 412.2 CHwKeHWe BbINnar 3a NPeBbILLIEHNE HOPMATUBHbIX
HUYECKUX pacTBoputenemn rokasarenewn Bbibpocos
CHWKEeHWe aMmccum ammmnaka 4123 CHwxeHue BbINNaTt 3a NpeBbILLEHNE HOPMaATUBHbIX
u ceposogopoaa nokasarenewn BblGpocoB
YaaneHue nbinuv n gpyrux 4124 CHwKeHue BbiNnaT 3a NpeBbILLEeHNEe HOPMaTUBHbIX
TBEpAbIX YacTuy rokasarenen Bbi6pocoB
YTunusaums wepcrtu 4.13.1 Peanusayus wepcTtn B ka4eCTBE ChbipbA AN U3ro-
TOBMEHWS LeneBbIX NPOAYKTOB
YTunusauus obpesmn 4132 Peanusaynsa o6pesn B kauecTee Cbipbs A5 U3ro-
TOBMEHWNS LENEBbIX NPOAYKTOB
YTununsauus xmpos u macen 4133 Ncnonb3oBaHne BTOPUYHBIX NPOAYKTOB B TEXHOMO-

rMYecKkomM npoLecce ¢ YaCTUYHON SKOHOMUEN XUMU-
YECKUX MaTepuanos
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Pasgen 7. MNepcnekTUBHbIE TEXHONOIMHU

7.1 BoccTtaHOBNEHME U UCMOSTIb3OBaHUe COMu nocrne
npenBapuTesibHOM MexaHU4eCKoW OYUCTKU ChIpbA

MokpoconeHbii 1 CyXOCOMEHbIN METOAblI KOHCEPBUPOBaHMA — Haubonee pacnpo-
CTpaHeHHbIe crnocobbl COXpaHEHUs! KOXXEBEHHOMO Cbipbs OT BakTepuanbHoro nopaxenus, 6a-
3upyromecs Ha o6paboTke WKyp BonbLIMM KONNMYECTBOM COMMN.

Conb, n3snekaemas npu NPEABapUTENBHON MEXaHNYECKON OYMCTKE ChIPbH, HE MOXET
MOBTOPHO MCMNOMb30BaTbCA U3-3a 3apaxeHus 6akTepusMu U NPUCYTCTBUSA B HEW opraHude-
CKMX BeLlecTB. [JJaHHbIi MeTOA NO3BONSIET ConM BoccTaHaBnmeaTeCs. OH COCTOMT U3 TepMu-
yeckon obpaboTkm (cTepunuaaumm) n cywku conu. MNocne Tepmuyeckorn o6paboTkm BoccTa-
HOBMEHHYIO COfMb MOXKHO MUCMONb30BaTh A1 TEXHUYECKOro 06CnyXMBaHWUA 4OPOr 3UMOW.

OCHOBHbIM 3KONOMMYeCckM NMPENMYLLECTBOM LaHHOrO MeToia ABMNSETCH YMEHbLUEHWE
KONMYeCTBa CONW B Ka4eCTBE OTXOL0B.

OnepaumoHHbI 6ok BkoyaeT B cebs:

- cknag Ans XpaHeHUsi Conv neper BOCCTaHOBIEHUEM;

- MUTAIOLLMIA NCTOYHWK;

- 3arpy3oyHasl BOPOHKa;

- cucrtema Tepmmdeckon obpabotkm (110 °C — 140 °C) ans crepunusaumm conv,

- cknag Ans XpaHeHusi conv nocrie BOCCTaHOBMEHUS.

Mopava aneKTPO3HEPrMM OCYLLECTBIAETCA 3a CYET MPUPOAHOrO rasa ¢ NPSMbIM KOH-
TakToOM Mexgy nrameHem un conbio. OpraHuyeckme Bewectea cropatot 6e3 obpaszoBaHus OT-
XOA0B.

[JaHHas TexHONorns MCnonb3yeTcs NOCTaBLUMKAMU KOXEBEHHOIO Chipbsi BO PpaHumu
N MOXeT ObITb BHEAPEHA Ha KOXEBEHHbIX 3aBoAaX.

OKOHOMMNYECKNX BMOXEHUIA TPEBYIOT CUCTEMBI TEpMUYECKON 06paboTkn U XpaHeHus, a
TaKKe 3KCMMyaTaLMOHHBIE PaCcX0abl, BKIOYAOWmMe CTOMMOCTb TONMMBA (Ha BOCCTAHOBNEHNE
1 kr conu TpebyeTca ot 70 go 119 k).

7.2 TexHONOrnA HenpepbIBHOro NPoBeAEeHUA NPOLIEeCCOB
AoaybénuBaHuA 1 KpaweHus

HaHHasa TexHonorms paspabotaHa B Utanun ans BbINONHEHWS AoAybnvBaHuA, Kpa-
LUEHWS U HaMOMHEHNs B MOMNMyHENPEPLIBHOM annaparte ¢ HU3KUM XXUAKOCTHbIM KoadduumneH-
TOM. JINHNS COCTOMT U3 TPEX OTAENbHbIX MOAYNEN:

- BaNW4Has MallvHa ans AogayonueaHns U HanonHeHus. bnarogaps cucrteme, paspa-
©OTaHHOM creumanbHO AN STOW Lenu, MalunHa obneryaeT NMPOHWKHOBEHUE XUMMHECKUX
BELLECTB B KOXYy, a 3aTeM «BblAaBnnBaeT» M30bITOK 3TUX BellecTB. OCOBEHHOCTLIO 3TON
MalUWHbl ABMAETCA ABOMHOW pes3epByap ANS UMMPErHaumn, noaTomy Koxa ogHOBPEMEHHO
obpabaTtbiBaeTcsi ¢ 06enx CTOPOH,;

- cTabunuanpytollan Kamepa, B KOTOPOW KOHTPONMPYETCS [aBneHue, BIaXHOCTb W
TemMneparypa, cosgarome onTuMansHble yCrnosus Ans anddysnn n dukcaumm XmMmMn4ecKnx
BELLECTB B KOXE,;
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- cMCTeMa 3amMaumBaHMA-KpaLLIEHUs, B KOTOPOI KOXa OKpaLLMBAETCS 3@ HECKOIIbKO Ce-
kyHa. Huskue o6bembl Bobl copepkarT BbICOKUE KOHUEHTPaLMM XUMUYECKUX BELLECTB — 3TO0
NO3BONSET CUCTEMe paboTaTh B KPATKOCPOYHOM pexuMe, a Tawkke MOLAEPKMBATL HW3KUIA
YPOBEHb CTOYHbIX BOA.

MalLLHbI cHabXeHb! 4aTYnKammn 41t MOHUTOPUHTA KITFOUEBLIX NapamMeTpoB NpoLEeccoB
(Temnepatypa, pH, KOHLEHTPaLWs), YTO MO3BOMAET COXPaHWUTL YCIOBUS CTaGUIMbHBIMM.

3akntounTenbHble peKkoMmeHaaumum

Hannuve cnpaBodHOW MHGOPMaLUU SBRSETCS HEOOXOAMMbBIM YCIOBUEM COBEPLUEH-
CTBOBaHUSI KOMMIEKCHOW CUCTEMbI NPOMUNAKTUKN U BOpbObI C 3arpA3HEHUAMU B KOXKEBEH-
HOW NPOMbILLNEHHOCTHU.

Mpw ouepenHor noaroToske cnpasoyHuka no HAT pekomeHayeTca ynpocTUTh aHKeTy
1 NOBLICUTb 3aNHTEPECOBAHHOCTb MPEAMNPUATUN B NPEACTaBNEHUN OOBLEKTUBHBIX AaHHBIX O
paboTte B 06NacTn SKOMOrMYECKN YUCTBIX TEXHOMOTUM, YPOBHE NOTPEBNSAEMbIX XUMUYECKUX
mMaTepuanoB, CTEeMeHW 3arpsA3HEHHOCTU CTOYHbIX BOA, KOHKPETHbIX 3HavYeHul BbIGpocoB B
atmocdepy.
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MpunoxeHue A
(o6sa3aTenbHoOe)

OCHOBHbI€e U AONOSNHUTENbHbIE BUAbI AeATeNIbHOCTU C yYeToM obnacTein npumeHeHusa HAT, a

Tabnuya A. 1 — Cdbepa pacnpocTpaHeHus cnpaBoyHuka HOT

Takke gencrteyowmux B PO kogos OKB3[ 2 u Buaam aeatenbHoctn OKIMAQ 2

HaumeHoBaHue BUAA AeATENbLHOCTYU MO

oKnAa 2 HaumeHoBaHue npoaykuumn no OK 034-2014 (OKMA) OKB3A 2
OKB3[ 2
15 Koxa n nagenunsa ns koxm Mpon3BoACTBO KOXWN U U3AENUA U3 KOXN 15
15.1 Koxxa aybneHas v BbigenaHHas; yemogaHbl, CyMmku gam- | [lyGneHue v otaenka Koxu, npousBoAcTBo yemo- | 15.1
CKue, N3genus LOPHOCEeAENbHbIE U YNPSXKb; MEXA BblAe- |AaHOB, CYMOK, LLIOPHO-CeAernbHbIX U3ernuii U3 Ko-
NaHHbIe 1 OKPAaLLEHHbIe XU; Bblernka u kpaweHue mexa
15.11 Koxxa aybneHas v BbigenaHHas; Mexa BblgenaHHble 1 AybneHne v Bblaenka Koxu, Bblgernka u kpawexue [ 15.11
OKpaLLEHHble Mexa
15.11.2 3amLua; koxa NakoBas U Koxa nakosas namuHupoBaHHas; | [lybneHue, BblAenka u KpalleHue KOXu U3 LWKyp 15.11.3
KOXa MeTannm3npoBaHHas KPYMHOro poraToro CKoTa Unm XXUBOTHbLIX CEMENR-
CTBa NoLuaguHbIX
15.11.21 3amwa [y6neHune, Bblaenka v KpalleHne KOXK 13 LLKYp 15.11.4
OBeL, KO3 1 CBUHEN
15.11.22 Koxka nakosasi 1 koxa nakosas naMmuMHupoBaHHas; koxxa | [lybrneHue, Bbiaenka 1 KpalleHue KOXK U3 LIKYp 15.11.5
METannusMpoBaHHas NPOYMX KMBOTHBIX, MPOU3BOLCTBO KOMMNO3ULMOH-
HOW KOXW
15.11.22.110 Koxka nakosas [y6neHune, BblaeNka n KpalleHne KOXKM 13 LLKYP 15.11.51
NPOYNX XKMBOTHBIX
15.11.22.120 Koxa nakoBasi naMMHUpOBaHHas
15.11.22.130 Koxa meTannusnpoBaHHas
15.11.3 Koxa u3 LUKyp KpYMHOrO poraToro CKoTa M XXUBOTHbIX

cemencTBa nowagmuHbix 6e3 BONocsHOro nokposa
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OkornyaHue mabnuys! A. 1

oKnpg 2 HanmeHoBaHue npoaykuum no OK 034-2014 (OKNA) HaunmeHoBaHue BUpa oesaTenbHOCTU NO OKB31 2
OKB3[ 2
15.11.31 Koxa 13 Lenbix LWKYp KpYMNHOro poratoro ckota 6e3 Bono-
CSIHOro MOKpoBa
15.11.32 Koska 13 HeLernbIx LLKYp KPYMHOro poraToro ckota 6e3 Bo-
NOCSIHOrO NMOKPOBa
15.11.33 Koa 13 LLKYp KUBOTHbIX CeMeNcTBa NnoLaguHbix 6e3 Bo-
NOCSIHOrO NOKPOBa
15.11.4 Koska 13 LLKyp oBeLl, kKO3 1 CBMHEN 6&3 BONOCSHOro no-

KpoBa
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Mpunoxexue b
(oGs3aTenbHOE)

MNepeyeHb MapKepHbIX 3arpA3HAIOLUX BElLEeCTB
ANs BOAHBbIX 06HEKTOB 1 aTMOC(PepHOro Bo3ayxa

Tabnuua B. 1 — lNepeyeHb MapKepHbIX BELLECTB

ns armocdepHoro Bo3ayxa [Ans BOAHLIX O6LEKTOB
CepoBogopog BaBelueHHble BelwecTBa
AMmMnak BMK
OpraHudeckue pactsoputenu XMAK
Cynbcuabl
AMMOHWINHBIV @30T
Xpom
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MpunoxexHue B
(ob6sa3aTenbHoe)

MepeyeHb HOT, no3BonsaOWMX

COKpaTUTb SMUCCUUN B OKPYXKaLWylo cpeny,

UTC 40—2017

NOBbICUTb 3HepProaPeKTUBHOCTbL U ONTUMU3NPOBATHL U

COKpaTUTb pecypconoTpebrneHue

Tabnuua B. 1 — lMepeyverHb HAOT, NO3BONAIOLMX COKPATUTL 3SMUCCUMN B OKPYXXaIOLLYIO cpegy, nosbi-

CUTb 3HEepProapeKTUBHOCTL 1 ONTUMMU3UPOBATL U COKPaTUTL pecypconoTpebneHne

Ne HaunmeHoBaHue HOT MpumeyvaHue

1 CHwmxeHue notpebneHns Boabl 51.1

2 OnTvMU3aums nnm CHKEHME pacxoja XMMUYECKUX MaTtepuaros B 512
OTMOYHO-30MbHbIX NpoLueccax

3 OnTuMmsaums unm YacTMYHOE COKpaLLEHNE pacxoAa XMMUYECKUX 513
BeLecTB B npoueccax 0b6e33onmBaHns-Msar4eHust

4 CokpalleHne pacxoga XMMUYECKUX Marepuaros npu NpoBegeHnn 514
npoLeccoB NUKeneBaHusi-ayoneHms

5 CHmKeHue KonnyecTsa conen XxpomMa B CTOUHbIX BOAaxX Nocne npo- 515
Lecca gybneHus

6 OnTuMmsaumsa nnm yMmeHbLUEHNE pacxoAa NOKPbIBHBIX KOMNO3ULUIA 516
NPV NOKPbIBHOM KpaLleHUn

7 CHwxeHWe cTeneHmn 3arpsisHeHNs CTOYHbIX BOA 517

8 CokpalleHne sMmuccuii B aTMOCdEpPHbIN BO3AYX 51.8

9 O6pawyeHue ¢ otxogamm 51.9

10 CHuKeHWe noTpebneHust 3NeKTpo3Heprum 5.1.10
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MpunoxeHue N
(o6s13aTenLHoe)

TexHonornyeckue noxkasarenu
ANA KOXXeBEeHHOro NpousBoacTBa

Tabnuua I'. 1 — TexHonornyeckue nokasarenu

Homep HOT TexHOnorM4yecKkum nokasarernb EAnHnua u3- [unana3oH (3HaueHue)
MepeHus

HOT 1 Pacxop Boabl Ha OTMOYHO-30MbHbIE U
npeaayounbHo-ay6UnbHble NpoLecchl Y. He 6onee 18
Pacxoa Boabl Ha KpacUHO-XMpoBanbHble
1 OTAENO0YHbIE NPOoLIECChl He 6onee 10

HOT 2 B3selweHHble BelyecTBa He 6onee 35
BMNK He 6onee 12
XMNK rin He 6onee 13
Cynbuapl He 6onee 10
AMMOHWIAHBIN a30T He Gonee 3

HAT 3 B3BseleHHble BewecTBa He 6onee 3
BMNK rn He 6onee 3
AMMOHWIAHBIN a30T He 6onee 0,3

HAOT 4 B3selueHHble BelyecTBa He Gonee 6
BrK He 6onee 4,5
XK r/m He 6onee 7
Xpom He 6onee 6

HOT 5 Xpom He 6onee 1

Mr/n (cpeaHemecsaYHOe 3Ha-
YeHune)
HAOT 6 JleTyume opraHuyeckne coegnHeHns He 6onee 150
2 (cpeaHerogosoe 3Haqe-v
HWE Ha eguHULY roToBONU
KOXW)

HAOT 7 XMK He 6onee 500
BMNK He 6onee 25
B3BelueHHbIE BELlecTBa He 6onee 35

—— Mr/n
AMMOHWHBIN a30T He 6onee 10
Xpom He 6onee 1
Cynbcuabl He Gonee 1

HAOT 8 CepoBogopoa He onpeaeneHbl
AMMMaK r/n He onpeaeneHbl
Opranunyeckue pactsoputenm He onpeaeneHsbl

HAOT 9 He onpeaeneHsl He onpe-

JeneHbl He onpeaenetbl
HAT 10 OT cbipbs g0 AybneHoro n/g He Gonee 4
OT cblpbs O rOTOBOW KOXM rOx/T He 6onee 16
Mpwu BEIPABOTKE KOX U3 OBYMHBI He 6onee 10
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MpunoxeHue
(o6s3aTenbHOE)

AHeproadheKTuBHOCTb

0.1 KpaTkas xapaktepucTuKa oTpacsv ¢ TOUKU 3pEHUA Pecypco- u
3HepronoTpeGneHus

KoxeBeHHOe npoM3BOACTBO XapakrepusyeTcsi Oonbluvm pecypconoTpebneHuem u
3HeproemkocTbto. Ha 06paboTky 1 T KOXXEBEHHOrO Chipbsi PACXOAYETCH NMPUMEPHO 54—78 m3
BoAbl, okono 400 kr xuMu4ecknx matepuanos 1 ot 36 go 60 'k aHeprun.

[.2 OCHOBHbIe TEXHONOrnMYyecKue Npouecchbl, CBsi3aHHbIE C
UCNONb30BaHNEM 3HEPIrumn

B npouecce nNpousBOACTBA KOXW 3HEPrUSA PacxodyeTcsl Ha BCEX TEXHONOMMYEecKMX
cTaaguax: ANA noporpesa BOAbl MPU XUAKOCTHbIX Onepauusx, Npu OTAENKU KOX WU T.4.
Hanbonblumi ypoBeHb NOTpebneHns aHeprum CBA3aH ¢ npoueccamu cyLiki. PekomeHaaumm
MO MOBLILLEHNIO SHEProadEKTUBHOCTU NpeacTaBneHbl B 3.4.

0.3 YpoBHM noTpeGneHua

B tabnuue .1 npuBeaeHbl faHHblIE MO PEKOMEHAYEMOMY MOTPEONEHUO SHeprum B
Npon3BoACTBE KOX M3 cbipbst KPC 1 OBYMHBI, 32 UCKMHOYEHNEM 3aTpaT 3HeprMu Ha paboTy
OYNCTHBIX COOPYKEHWUIA.

Tabnuuya .1 — PekomeHayeMble YPOBHU NOTPEONEHNA 3HEPrMKN 4s1 TEXHOMOMMIA, OTHOCALLMXCS K
HOT

YaenbHbIN pacxod noTpebnsemon aHeprum B

Bua npoussopcrea
Anp A pacyeTe Ha eguHULY Cbipba, FOX/T

MpounssogcTeo wet-blue n wet-white 13 wkyp

KPC He Gonee 4
MpoussogcTea rotToBon KoXxu 13 wkyp KPC He Gonee 16
[Mpon3BOLCTBO rOTOBOW KOXM M3 OBUMHbI He 6onee 10

Tabnvuya [.2 — Hopmatveel notpebneHus sogbl no HAT npu nepepabotke wkyp KPC

Cragus o6paboTku Pacxog soabl, M3/t
OTMOYHO-30MbHbIE U NPEARYOUNBHO-4YOUNbHbIE
npouecchl He 6onee 18
KpacunbHo-xu1poBarnbHbl€ NpoLiecchl 1 OTAEeNKa He G6onee 10
Bcero He Gonee 28
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Tabnuua [1.3 — OcHOBHblE M BCOMOraTernbHble XMMUYECKUe MaTtepuansl, UCMOMb3yeMble B
TEXHONOMn NpPonsBoACcTBa KoXK 13 Lkyp KPC

Xumunueckue marepuarnbl 0O61em notpebnexHusn, %

MAB (aHWOHHbIE, KATUOHHbIE, HEMOHOTEHHLIE) 2
AHTUCENTUKM, Guounabl 0,3
HeopraHuueckue coeauHenusa (Cynbua HAaTpUs, MMAPOKCUA Karb-

yus, Conun, KUCNOTbI) 37
OybuTtenu (MMHepanbHble, pacTUTENbHbIE, anbaeruaHbIe) 25
OpraHuyeckue kucnotbl (ykcycHasi, MypaBbUHas) 5
Kpacutenu 4
YKupyowme martepuarnbl 7
Marepuanbl anst oTaenku 11
OpraHuyeckue pacTBopuTenm 4
depMeHTHbIe npenaparbl 2
BcnomorarenbHble Marepuarnbi 2,7
UToro 100

0.4 Haunyywme fOCTYNHbIE TeXHONMOMMU, HanpaBfieHHbIe Ha
NoBblWeHUe 3HeproappeKTMBHOCTU U ONTUMU3ALIMIO U COKpaLlleHue
pecypconoTpetneHus

Tabnvuya 0.4 — HAOT, HanpaBneHHble Ha NOBbILWEHWE 3HEProaddPEKTUBHOCTM U ONTUMU3ALMIO U CO-
KpalleHne pecypconoTpebneHms

Homep HOT HaumeHoBanue HOT Pasaen/nywkr cnpa-
BOYHUKA

HAOT 1 CHuxeHue notpebneHus Boabl 511

HOT 2 OnTuMM3auma unu CHWKEHNe pacxoaa XUMUYECKUX Ma- 51.2
TepuanoB B OTMOYHO-30MbHbIX Npoyeccax

HAOT 3 OnTyMU3aUmMs unm YactTudHoe CoKpalleHue pacxoaa xu- 51.3
MUYECKMX BELLECTB B Npoueccax o6e3-3onmsaHns-
MSArYyeHns

HOT 4 CokpalleHre pacxoaa XMUMUYECKUX MaTepuanos npu 51.4
NpoBeAEHUN NPOLIECCOB NUKENeBaHUs-4y6neHms

HOT 5 CHWKeHWe KonuuyecTBa CoNnen Xpoma B CTOUHbIX BOAAX 515
nocne npouecca gybnexHus

HAOT 6 OnTyMU3aums unyu ymeHbLLEHNE pacxoaa NOKPbIBHbIX 516
KOMMO3ULMIA NPU NOKPLIBHOM KpaLLEeHUN

HAOT 10 CHukeHre noTpebneHns anNeKTposHeprum 5.1.10

0.5 dxkoHOMMuecKue acnekTbl peanusauuu HOT, HanpaBneHHbIe Ha
MOBbIWEeHUe 3HeproacpHeKTMBHOCTU U ONTUMMU3ALIUIO U COKpaLLeHue
pecypconoTpebneHus

OkoHoMuueckue acnekTel peanusauumn HOT npueeneHsl B pasgene 6.
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.6 MepcnekTUBHbLIE TEXHOSIOMUU, HanNpaBrieHHble Ha NOBbIWEeHUe
3HeproachhpeKTMBHOCTU U ONTUMMU3ALIUIO U COKPaLLeHue
pecypconoTpetneHus

MepcneKkT1BHLIE TEXHONOMW, HanpaBfeHHbIe Ha MOBbILLEHNe SHEPro3ddeKTUBHOCTM
M ONTVMM3ALMIO M COKpalleHne pecypconoTpebneHns moryT Bkmoyatb B cebs Takve
HanpaBneHns, Kak:

- MCMOMb30BaHNE OTXOL0B KOXXEBEHHOIO NMPOU3BOACTBA;

- NPUMEHeHNe HoBbIX, Honee 6e30MacHbIX XMMUYECKVX MaTepuarnos;

- MCronb3oBaHNe hepMeHTHbIX NPenapaToB B TEXHOMOMMHECKUX onepauumsx;

- COBEpPLUEHCTBOBaHNE CUCTEM BOLOOTBEAEHWNS U OUYMNCTHbIX COOPYXEHWUIA KOXEBEHHbIX
npeanpusaTUiA 1 ap.

HekoTopble 13 NepcrekTUBHBLIX TEXHONOMIA NpUBEAEHEI B pasaene 7.
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