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BBeageHune

B HacTosilem cTaHAapTe npeacTaBneHbl 6asvpyowmecs Ha cooTBeTCTRyloleM CripaBoyHuke [1] no Ha-
WMYYLWUM OOCTYMHBIM TEXHOMOTUAM 1 Ha pasgdene 6.3 MNpunoxeHns | OupekTusbl [2] Havny4vwmne AocTynHble
TEXHONOrNN UCTIONL30BaHUS 3HEPrOPECcYPCOB MPK MPOU3BOACTBE KOXU Ha KPYMNHBLIX MPOMbILLMAEHHbIX NPeanpu-
ATUSAX.

Ha coBpeMeHHOM 3Tane pasBuUTNA 3KOHOMUKM CTpaHbl Ype3BbIHaHO akTyaribHOM CTaHOBUTCA Npobnema
pa3paboTku 1 peanusalum 4ONrOBPEMEHHON CTpaTerum yCTonYMBoro passutust MPOMBILLMIEHHBLIX OTpacnei, u
npexae Bcero nepepabaTbiBaloLLMX, K KOTOPbIM OTHOCUTCS KOXEBEeHHasi NPOMBILLIIEHHOCTb.

KoxeBeHHas, MexoBasi U 06yBHas NPOMBILLNIEHHOCTb — 3TO OTPacslb JIErKOA NPOMBILLIIEHHOCTH, NPOU3-
BOAALLAA HaTypanbHbIe N UCKYCCTBEHHBIE MSAMKME U KECTKMe KOXW, OCYLLeCTBNAILas BbiAenky u okpacky
OBYUH U MeXOB, 00YBb 1 0AexXay U3 HaTyparibHOM 1 UCKYCCTBEHHOM KOXU U MeXa, KOXKHO-TanaHTepeiHble nae-
nus, NPon3BoAALLAs PEMOHT 3TUX U3AENNA, KoXKaHble AeTanu (HanpuMep, peMHU) Ars MalMHOCTPOUTENBHOMO
npoussoacTBa U Ap.

KoxeBeHHasi TpOMBILLNEHHOCTb TPAAULMOHHO UrpaeT 3aMeTHYIO Porib B 3KOHOMUKE CTpaHbl, obecnevn-
Bas cTaHAapTHbIM aCCOPTUMEHTOM KOXM U UHBIX N3AENUIA, a Takke NpoayKTamun nepepaboTku 6eNkoBbIX 0TX0-
[10B 60rbLUIoE KONMMYECTBO OTPaCcei, NPON3BOAALMX LUIMPOKUIA CNEKTP NpeaMeToB NoTpebneHus U NpoayKuun
MPOMBILLNIEHHOTO Ha3HAYEeHNs.

OT ypOoBHS pasBUTUS KOXKEBEHHON OTpacnn, accCopTUMEHTa U KayecTBa NPoAyKUMU, ee LeHbl 3aBUCUT
3h(PeKTNBHOCTL BCEX 3BEHbEB TOBAPHO-CLIPbEBON LIEMOYKU: XXUBOTHOBOACTBO — XMUMUYECKas MPOMBILLNEH-
HOCTb — KOXeBeHHas NPOMbILLIIEHHOCTb — 0ByBHAs NPOMBIWNEHHOCTL. KoXeBeHHble 3aBoAbl Npou3BoAAT
pasnuyHble B1Abl KOXU A58 U3roToBneHusa obyeu, nepvaTok, oaexabl, CYMoK, Mebenu, CnopTUBHBLIX MAYEN,
BbICOKOKa4eCTBEHHON 0BUBOYHON MebenbHOM KOXN 1 ap.

Koy BbipabaTbiBatoT U3 WKYP PasfUYHbIX XKUBOTHBIX. Bonbluyto YacTb KOXM NPOU3BOAAT, Kak Npasuno,
13 LLKYP KPYMHOrO poraToro cKoTa, OBeYbUX U CBUHBIX LUKYP.

BxoxaeHue Poccun B MUpOBYO 3KOHOMUKY caenano ee 0co6eHHO 3aMeTHOIN B 3HeprocbipbeBOoM YacTu:
B KAYeCTBE OCHOBHOIO B3ATO HanNpasneHne No pa3suT1Io NPOU3BOACTBA 3HepProHocuUTenei 1 cbipbs Anst obpa-
6aTblBaloLLe NPOMbILLNIEHHOCTU. [pyn 3TOM OTCYTCTBYET BHSAATHasi MOMUTUKA MO HanpaBneHusam nepepaboTku
TaKUX TpaauLMOHHBIX Anst Poccuu 1 LIMpoko npeacTaBneHHbIX B Halle cTpaHe BUAOB Chipbsl, Kak KOXKeBEeHHOoe
CbIpbe W1 NyLWHUHA.

B KoXXeBeHHOI NPOMBILLMEHHOCTU CHXKEHUE NOTPebrneHusi pecypcoB 1 YPoBHe 3arpAsHeHus, BKovasa
oBpasoBaHne 0TX0A0B, MOXET ObITb JOCTUrHYTO 3a CYET:

- opraHusauum adeKTMBHOro ynpasreHusi TPoM3BOACTBOM C OpUeHTaumei Ha pecypcocbepexeHune n
oXpaHy oKpyxatoLen cpeapl;

- cbopa WwepcTu Npu ee yaarneHny co LUKyp;

- 06e330nMBaHust LLKYP C UCNOMNb30BaHWEM AUOKCUAA Yriepoaa;

- Ay6neHWs LWIKYp C BLICOKOW CTENeHbIo nocrneaytolle yTunusawmnm Xpoma;

- UHULIHOM 0B6PaboTKM LKYP, OCHOBAHHOW Ha UCMONbL30BaHUN BOAb;

- WHppaKpacHOM CYLLKM LLKYP B Cpeae KaTannTU4ecKMX rasoB Ha (UHULIHBIX onepauusx;

- ahdeKTMBHOM NUKBUAALMM OTXOA0B, BbIOPOCOB/COPOCOB NyTeM yTUAM3ALUN UX UHEPTHBIX YacTein u
yAaneHua [C YHUUTOXKeHUEM U (MNn) 3axopoHeHNeM] onacHbIX YacTe.

OTn HanpaBneHus 06beKTUBHO Haubonee BaxHbl ANl pecypcocbepekeHnsa U CHWKEHUA Harpyskn Ha
OoKpyXatoLyto cpegy OT HeraTUBHOTO BO3OEWACTBUSI HA Hee KOXXeBEeHHOro NponssoAcTBa. Hanpumep, MOXHO oT-
Ka3aTbCA OT UCNOMb30BaHUA XpoMa B npouecce AybneHus LKYp, HO 3TO OTPa3UTCA Ha KayecTBEe KOHEYHOW
npoayKunn, U No3ToOMy He0BXOAUMO BHEAPATb Mepbl MO YMEHbLUEHWIO NonagaHusa coequHEHU Xpoma B CTOY-
Hble BoAbl. [lpyrum npumepom pecypcocbepexxeHnsi MoXeT ObiTb 3aMeHa 3aCONeHHOMo KOXXEBEHHOIO Cbipbsl
Ha CbIPYIO KOXY, UTO 3HAUYUTENbHO YMEHbLUAeT KOSTMYECTBO COSU B CTOYHBIX BOAaX, HO NpW 3TOM cneayeT npu-
HUMaTb COOTBETCTBYIOLLME MEPbI N0 COXPAHEHUIo KayecTBa BblAenaHHbIX KOX.

Ha3sBaHHble TexHM4Yeckue 1 TEXHOSOrMYeckne MHHOBALIMM HaLLN OTpaXkeHWe B HACcTosALLEeM cTaHaapTe.

TaMm, rae ycTaHOBMEHbl KONMMYECTBEHHbIE YPOBHW NOTPebneHns Chipbsi U 3HEPrun, a Takke COOTBETCTBY-
rowmne o6beMbl BEIBPOCOB/COPOCOB, cBA3aHHbIe ¢ ucnonb3oBaHuem HAT Ha NPOMBILNEHHBIX NPeAnPUATUAX,
noapasymeBaeTcsl, YTO YCTAHOBMEHHBI B HACTOSILLIEM CTaHAAPTEe YPOBEHb 3KONOrMYEeCcKon pesynbTaTuBHOCTU
Aoctuikum. OgHako HU YPOBHU BbIBpOCOB/COPOCOB, HU YPOBHU NOTPebreHna He MOryT paccMaTpuBaTbCs Kak
npeaenbHble nokasaTenu. B KOHKPeTHbIX cryvasx MOXHO AOCTUYb TEXHUYECKM NyYLIUX NoKasaTeneun.

v
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TexHOMorn1 U cesisaHHbIe ¢ HUMK BbIGPOCHI/CEPOCHI U (UNK) YPOBHW NOTPEBNEeHU NEPBUYHOTO ChIpbS 1
3HEepruM criefyeT paccMaTpmuBaTh Kak LIMKIMYECKUIA NpoLecc, BKIOYAoWMA crieayowme atansb:

- maeHTUUKaLMA KINoYeBbIX 3KOMorndeckux npobnem anst cektopa, B KOTOPOM o6pasytoTcs BbIBPOCH! B
atMmocdepy, cbpockl B BOAY, OCTaTKU MOCMe CKUraHusl, NPOU3BOAAT TENSIOBYIO SHEPTUIO;

- aKcnepTusa TEXHOMOTMIA, Haubonee NpUeMneMbIX Anst peleHNs TEXHUYECKUMX U KNoYEeBbIX 3KOMorn-
yeckux npobnem;

- naeHTUUKALUMA HaUnydwero YpOBHS 3KOMOTMMYECKOM pe3ynbTaTUBHOCTU Ha ocHoBe [upekTuBbI
2008/1/EC [2] 1 ¢ y4eTOM HaKONNEeHHOro 3apybexHOro u oTe4yecTBeHHoro onbiTa [3];

- aKcnepTusa yCnosui, Npu KOTOpbIX ObiNv 4OCTUrHYTHI YPOBHW pe3ynbTaTUBHOCTU, Takue, Kak 3aTparhl,
akonornyeckuii acpcekT u ap.;

- ot60p HAT 1 oueHka cBA3aHHBIX C HUMW BEIBPOCOB/COPOCOB U (MNN) ypoBHE NOTPebeHUs NepBUYHO-
O Cbipbsl U SHEPIUW A5 CEKTOpa NPOMBILLNEHHOCTH.

Tam, rae 3T0 BO3MOXHO (NpU HaNMunmM AoKyMeHTUPOBaHHOW MHGOpMaLIMKn), COBMECTHO C ONUCaHWEM
TEXHOJIOMMIA MPUBOAAT 3KOHOMUYEeCkUe nokasaTenu. OgHako peanbHble 3aTpaThl HA BHeAPEHUe TEXHONOrn
6yayT 3aBUCETb OT onpeAeneHHoN cUTyauuy, HanpuMep HanoroB, NaTexen U TEXHNYECKUX OCOBEHHOCTEN
KOHKPETHOWM ycTaHOBKU. B HacToAwemM cTaHaapTe He NpedcTaBnaeTcs BO3MOXHbIM OLEHUTL BCE 3TU 3KOHOMU-
yeckue chakTopbl. Mpu OTCYTCTBUMN AaHHLIX O 3aTpaTax BbiBoAbl 06 3KOHOMUYECKON ONpaBAaHHOCTU TEXHOMO-
M AOMMKHBI ObITb cAeNnaHbl Ha OCHOBE UCCMeOoBaHUA CyLLUECTBYHOLMX YCTaHOBOK.

Hacrosiwuin cTaHgapT npegHasHaveH Ans Toro, Ytobbl ykasate HAT, koTopble LuenecoobpasHo npume-
HSITb NMPU OLIEHKEe CYLLECTBYIOLWEN TEXHOSTOMU UMK NMPK OLeHKe HOBOW (NMPOEKTUPYEMOI) TEXHOIIOMMU B KOXe-
BEHHON NPOMbILLNEHHOCTH.

CnepyeT cuutaTtb, YTO MOryT BbiTb pa3paboTaHbl HOBble YCTAHOBKW, KoTopble ByayT COOTBETCTBOBATL
pekoMeHaoBaHHbIM HOT nnun okaxyTca acpdekTusHee. Takke npegnonaraeTca, YTo Ha CyLUECTBYIOLMX yCTa-
HOBKax MOXHO A0CTWYb YpoBHSA HAT nnu aobutbea 6onbliero ycnexa B KaXaoM KOHKPETHOM criyyae.

CooTBeTCTBYHOLWME NpedenbHble nokasateny Ana nboro KOHKPeTHOro ciyvas cneayet onpeaenaTthb ¢
yyeToMm Lenen CnpasoyHuka EC [1], AvpekTtusbl 2008/1/EC [2]  MECTHBIX YCNOBUIA.

Hacrosiwunin cTaHdapT ONOMHAET AeNCTBYIOWNE HauuoHanbHble ctaHaapTel Poccuiickon degepauum B
cpepe 06paboTKM LUKYP M AyGNeHNs KOXW Ha MPOMBILUNEHHBIX NPeanpUATUsX.
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HAUMWOHANBbHBIW CTAHOAPT POCCUMNCKOWN ®EONEPALUUMU

PECYPCOCBEPEXEHUE
KOXXEBEHHASA NMPOMbILLIIEHHOCTb

Haunyuwiue AOCTYMNHbIE TEXHONONMU UCNONBb30BaHUA 3HepropecypcoB

Resources conservation. Leather industry.
Best available techniques for the energy efficiency

Darta BBegeHns — 2012—01—01

1 O6nacTb NnpuMeHeHunsA

Hacroawuin ctaHgapT ycTaHaBnusaeT Hannydlne JocTynHele TexHonorui (HAT) ucnonssosaHus aHep-
reTU4ecknx U MaTepuarnbHbIX PECYPCOB Npu NPOU3BOACTBE KOXU Ha NMPOMBILLIIEHHBIX MPEANPUATUSX.

HacToawuin ctangapT pacnpocTpaHaeTcs Ha MeToAbl COBEPLUEHCTBOBaHUSA TEXHOMOMMI Npou3BoacTBa
KOXW Ha MPOMBbILIMAEHHBIX MPEanpUATUNAX 3a cHeT NpMMeHeHus cooTBeTcTByoWMX HAT, No3BONAOWMX CHU-
31Tb aHepronoTpebneHne N yMeHbLUNTb HeraTUBHOE BIIMSIHWE NPOU3BOACTBA HA COCTOSIHNE OKpYXKatowen cpe-
[bl Ha TEPPUTOPUN U BGIM3W NPEANPUATUIA KOXKXEBEHHON NPOMBILLNIEHHOCTU NPON3BOAUTENBHOCTLIO Bonee 12 T
KOHEYHOM (roToBOI) NPOAYKUMN B AeHb. LLKypbl 1 KOXM MOTYT 6bITb CBUHBIMI, OBEYBUMUA U KPYMHOTO poraToro
CKOTa, Tak kak 0bpaboTKa ApYrix BUOOB Chipbsl 3HAYUTENBHO HIMKE YKa3aHHON NPOonsBOAUTENBHOCTU.

HacTosilwunin ctaHaapT He pacnpocTpaHseTCsl Ha TEXHONOrMK, MpUMEHAEMbIEe Ha NPEANPUATUSIX Manoro n
cpeaHero GusHeca, B CBSI3W C TEM, UTO TEXHOMOTMYECKOE HOPMUPOBaHWe, ocHoBaHHoe Ha HAT, usHavanbHo
pacnpocTpaHsieTcss (B paMkax rapMoHM3aLnu POCCUACKUX AOKYMEHTOB C MeXAyHapOoAHbIMU) TOMbKO Ha
KpynHble NMpeanpusiTus.

HacTosilwunin ctangapT pekoMeHayeTcsl UCTONb30BaTh BO BCEX BUAaxX AOKYMEHTaUUU U nuTepaTypbl, OT-
Hocawmxea Kk cchepam obecrieveHns akonorndeckolnt 6esonacHoctu B gononHeHne Kk FOCT P NCO cepuu
14000 NpMMeHUTENbHO K NpoLieccaM XO3sMCTBEHHON AeATENbHOCTU B KOXXEBEHHOW MPOMBILLNEHHOCTH.

2 HopmaTuBHbIe CCbIFIKK

B HacTosilem cTaHgapTe MCNomnb3oBaHbl HOPMATUBHbBIE CChINIKU Ha crieAylolme cTaHaapThl:

FOCT P UCO 9000—2008 Cuctembl MeHepkMeHTa kadecTBa. OCHOBHbIE MOSIOXEHUS U CIOBapb

FOCT P UCO 14050—2009 MeHemkmeHT okpyxatollein cpeaibl. CrioBapb

FOCT P 51387—1999 SHeprocbepexeHue. HopmaTusHo-metogudeckoe obecneyerHme. OCHOBHbIE MO-
noxeHus

FOCT P 51750—2001 3HeprocbepexeHue. MeToanka onpeaeneHust 3HEProeMKOCTU NMpu NMpoun3Bo-
ACTBe NpoAyKLUUN U OKasaHUW YCIyr B TEXHOMOMMYECKUX 3HepreTudecknx cuctemax. ObLume nonoxeHus

FOCT 30772—2001 PecypcocbepexeHue. ObpalueHune ¢ oTxogamu. TepMuHbl U onpeaeneHus

Mpunmeyanue—lpn NONb30BaHUM HACTOAWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AEUCTBUE CCbINOY-
HbIX CTAHAAPTOB B MHCGOPMAUMOHHOW cucTeme oOwWero nonba3oBaHusi— Ha odmumanbHom cante depepanbHOro
areHTCTBa NO TEXHUYECKOMY PErynUpOBaHNIO U METPONOTUU B CETU VIHTEPHET UM NO EXXEroaHo n3gaBaeMomy uHgopma-
LUMOHHOMY yKa3aTento «HaunoHanbHble cTaHgapTl», KOTOPLIN ONYGNMKOBaH NO COCTOSIHUIO Ha 1 STHBapsA TEKyLWEro roga, u
Nno COOTBETCTBYIOWMM €XEMECAYHO M3aaBaemMbiM WHOPMALUMOHHLIM yKa3aTersiM, ony6riMKOBaHHbIM B TEKYLLEM rogy.
Ecnu ccbinoyHbin CTaHgApT 3aMeHeH (M3MEHeH), TO NP NOMb30BaHUM HACTOSILLMM CTaHAAPTOM crieyeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLWUM (M3MEHEHHbIM) CTaHAaPTOM. ECnm ccbiNovHbIN cTaHgapT OTMEHEH 63 3amMeHbl, TO NOSIOXXEHWNE, B KO-
TOPOM faHa CCblIKa Ha HEero, NPUMEHNETCH B YaCTW, He 3aTParnBaloLWen 3Ty CCbINKy.

WU3spanmne ocbnumnanbHoe
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3 TepMuHbLI, onpeaeneHnsl U CoOKpaLleHus

3.1 B HacroswemM cTaHgapTte npuMmeHeHbl TepMmuHbl no FTOCT P 51387, TOCT P 51750,
FOCT P NCO 9000, TOCT P NCO 14050, TOCT 30772, a Takke cnegytolimMe TEPMUHBI C COOTBETCTBYOLWLUMMMU
onpeaeneHnsIMu:

3.1.1 Haunyuwan goctynHasa TexHonorusA; HAT: TexHonorMveckuid npouecc, TEXHUYECKUA MeTos,
OCHOBaHHbIN Ha COBPEMEHHbIX JOCTUXKEHUAX HayKN N TEXHUKN, HanpaBieHHbIA Ha CHUXEeHWUe HeraTUBHOMO BO3-
DEeNCTBUA XO3SIMCTBEHHON AesITENBHOCTU Ha OKPYXKaloWYo cpey U UMEIOLNA YCTaHOBNEHHbIA CPOK MpaKT -
YeCcKoro NpUMeHeHUs1 C y4eTOM SKOHOMUYECKUX, TEXHNUYECKNX, 3KOMTOTMYECKNX U coLMarbHbIX hakTopoB.

MpumedvaHuns

1 HAOT o3HavaeT Hanbonee acpbheKTUBHYIO M NEPEeOBYI0 CTAAWIC B PA3BUTUM NPOU3BOLACTBEHHON AEATENBHOCTU 1
METOA0B 3KCryataumm o6beKToB, KoTopas oGecneurBaeT NPaKTUHECKYHO NPUIOAHOCTE ONpPeAereHHbIX TEXHOMNOMIA ansi
npeaoTBpaLLEHUst UMK, €CINU 3TO NPaKTUYECKN HEBO3MOXHO, obecneyeHus obLLero cokpaleHms BbIOpocoB/cOpPOCOB U
06pa3oBaHns OTXOA0B. YUeT BO3AENCTBUIN Ha OKPYXKaIoLWYyo cpedy NPOV3BOAUTCS HA OCHOBE NpeferibHO A0MYCTUMbIX
BbIOGpPOCOB/COpPOCOB.

2 Mpwn peannzauum HOT, nMetower yCTaHOBMEHHbBIN CPOK MPaKTUYECKOro MNPUMEHEHMUS C yHeTOM 3KOHOMUYECKUX,
TEXHUYECKUX, SKOIIOTMYECKMX U coLmarbHbiX hakToOpoB, 4OCTUraeTCs HAaMMEHBLUMI YPOBEHb HETATVBHOIO BO3AEHCTBUA
Ha OKPYXXaloLylo cpeay B pacyeTe Ha eauHULY NPOV3BEAEHHOW Npoaykummn (paboTsl, ycryru).

3 «Hawuny4was» o3Ha4aeT TexHonoruo, Hambonee a3 PEKTVBHYIO ANs BbiNycKa NPOAYKUMK C AOCTUXKEHNEM yCTa-
HOBITEHHOTO YPOBHSI 3aLUMTbI OKPYXaloLWwew cpeabl.

4 «[ocTynHas» o3Ha4YaeT TEXHOMNOIMI0, KOTopasi paspaboTaHa HAacTONMbKO, UTO OHA MOXeT GbiTb MPUMEHEHa B KOH-
KPETHOM OTPacnu NPOMbILLNEHHOCTU MPU YCITOBUM NOATBEPXKAEHUS SKOHOMUYECKOW, TEXHUYECKOMN, SKOIOrMYECKON 1 CO-
umanbHol UenecoobpasHocT ee BHegpeHws. «JocTynHas» npumenutensHo k HOT o3Haqaer yder 3atpart Ha
BHEApPEeHUe TEXHOMOIMU 1 NPEUMYLLECTB €& BHEAPEHWs1, 8 TAKKe 03HAYaeT, YTo TEXHOMNOMMA MOXeT OblTb BHeAPEHa B
3KOHOMMWYECKN U TEXHUYECKU pearnn3yeMblX YCIoBUSIX AN KOHKPETHON OTPaciy NPOMbILLIIEHHOCTH.

5 B oTAenbHbIX Criyyasix 4acTb TEPMUHA «AOCTYNMHas» MOXeT OblTb 3aMeHeHa CIMOBOM «CyLLECTBYIOWAnN», ecnu
3TO onpegeneHo 3akoHogaTenbCcTBOM Poccurickon degepaumn.

6 «TexHonorus» o3HavaeT Kak UCMONb3yeMylo TEXHOIOIUIO, TaK M crnocob, MeToa U Npuem, KOTOpbiM 0GBEKT Cnpo-
E€KTMPOBaH, NOCTPOEH, 3KCNINyaTMPYeTCa U BLIBOAUTCA U3 SKCMyaTauumn nepeg ero nukengaumen ¢ ytunusaumen o6es-
BPEXEHHbIX YacTen 1 yganeHnem onacHbiX COCTABNALNX.

7 KHAOT oTHoCAT, Kak npaBuno, ManooTxoaHble n 6e30TX0AHbIE TEXHONOMUN.

8 Kak npaeuno, HAT BHocsT B rocyaapcteeHHbi peectp HAT.

[FOCT P 54097—2010, nyHkT 3.1]

3.1.2 Bet-6mio (wet blue): Monbe — TepMUH, NPUMEHSAEMBII K LIKyPaM UM KOXE, KOTOPLIE NMPOLLNN Ye-
pe3 0BbblYHbIe MPOoLIEeCChl OTMOYHO-30MIBHOTO LeXa, uexa AybneHna XpoMoMm, oCTarnMcb B MOKPOM COCTOSIHUW U
MOrYT XPaHUTLCH UMW 3KCNOPTUPOBATLCS B AaHHOM COCTOAHWUM.

3.1.3 okpyxatowas cpega: OKpyxeHue, B KOTOPOM (OyHKUMOHUPYET opraHu3aLms, BKITovasa BO3ayX,
BOAY, 3eMIto, NpupodHble pecypchl, chnopy, dayHy, noaen n nx B3anmMoaencTeme.

Mpumedanne—TlloHATHE KOKPYXXEHNE» B AAHHOM KOHTEKCTE PaCnpOCTPaHAETCsl Ha cpedy B npeaenax ot
opraHuaauunmn go rnobansHoi CUCTEMBI.

[FOCT P NCO 14001, nyHkT 3.5]

3.1.4 nukBuaauma 6uocdeposzarpsasHeHnn: [JesaTenbHOCTb Ha 3aBeplualoLle cTagun XN3HeHHOro
Luukna obbekTa, cBA3aHHasa ¢ NPoBeAeHMEM KoMMekca AOKYMEHTUPOBaHHbLIX OpraHN3aLMOHHO-TEXHOMOM-
YecKuX npoueayp 1 onepawunii no yTunnsawmmn obe3spexeHHbIX MHEePTHBIX 0TXOA0B U cOpOCOB ANs NoNyYeHus!
BTOPWYHBIX PECYPCOB M (MNN) CbIPbSA U YAANEHUIO HEUCTOMNb3YEMbIX B HACTOSsILLEE BpeMS ONacHbIX OTXOA0B U
cbpocoB ¢ oGecneyeHnemM BUTa- 1 akoOE30NaCHOCTU.

MpumedvaHuns

1 TepMuH «NMKBMAALMS» UCTMONBb30BaH B AMPeKTMBax EBponeickoro corsa kak KoMMekCHOE NOHATHE, 06beanHA-
lolLee ABa BUAA NPOLECCOB: YTUINU3aUWio (TEXHOTEHHON COCTaBMsIoWeENn) u (Unu) yaaneHve (onacHol cocTaensiowen). B
CBOIO oYepeab yaaneHue npegnonaraet 3axopoHeHWe U (M) YHUHTOXEHWE ONacHbIX U (MNKn) HeYTUMM3NPYEMbIX OTXOA0B
u cOpocoB.

2 CnocoBHOCTb K MMKBMAALMK NOCIE UCMONb30BaHWSA SIBNASTCH OQHUM M3 NpucyLwmx niobomy o6bekTy CBOWCTB, Xa-
pakTepusyeMbix NokasaTensivMm yTUnmanpyeMocTh 1 NPOSIBSAICLLMXCH Ha Pa3HbIX CTagusix XM3HEHHOTO LMKna o6bekTa u
Ha aTanax TeXHONOIMYECKOro UMkna oTxoaa.

2
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3.1.5 otxoabl I—IV knaccoB onacHocTu: OTxo4bl YpesBblyanHo onacHele (1), BbiIcokoTokcuuHble (11),
ymepeHHo onacHble (Ill) 1 manoonacHble (IV), B cocTaB KOTOPbIX BXOAAT BELLECTBA UM KOMMNOHEHTHI, obna-
AatoLme ogHUM U HECKOMbKNUMUW OMacHbIMU CBOMCTBaMM (TOKCUYHOCTbIO, B3PbIBOONACHOCTbIO, CNOCOBHOC-
TblO K CaMOBO3ropaHuio, BbLICOKON pPEaKUMOHHON CMOCOBHOCTLIO, KaHLEePOreHHOCTbIo, Hanmmynem
BO36yauTenen MHMEKLUOHHBIX 3ab0NeBaHniA N ApyruMyM yCTaHOBMEHHBIMW AOKYMEHTalnbHO OnacHbIMA
CBOMCTBaMU), U obpallieHne C KOTOPbIMW MPeAcTaBnsieT HeMOCPeACTBEHHYIO UMM MoTeHUuanbHylo onac-
HOCTb AN XN3HU U 300POBbSA YeroBeKka U/Unn okpyxaroLlen cpeasbl.

[FTOCT 53691—2009, nyHKT 3.6]

MpumeyaHune—B HacToAwem cTaHAapTe TEPMUH «OMACHbIE OTXOAbI» BKIIOYaeT:

- OTXOAbl, KOTOPbIE AEHTUPNLMPOBAHBI KAK TOKCUYHbIE, KaHLePOreHHble 1 Ap. AeUCTBYIOWMMIU NPABOBLIMU aKTa-
MW 1 HOPMaTMBHbLIMW AOKYMEHTaMK, YyTBEPKAEHHBIMW B YCTAHOBIIEHHOM nopsigke mexayHapogHsimy (OOH, NCO), mexro-
cypapcTtBenHbiMu (CHI), permoHanbHeimm (EC) 1 TeppyuTopmansHbIMU NMepeYHsiMM ONacHbIX (B TOM YUCNE TOKCUYHBIX M
APYIX) OTXOAOB, KOTOPbIE XapaKTepu3ylTCs ONAacHbIMY CBOWCTBaMU;

- 0TX0fbl, KnaccudnUmMpyeMble Kak onacHbie B MexayHapoaHbIX COrNalleHusX, K KoTopbiM npucoeauHunace Poc-
cuinckasa Pegepaums;

- [pyrue oTXodbl, KOTOPbIE KNaccMPULMPOBaHbl Kak OnacHble, B TOM Y1CMe TOKCUYHblE, B O6LEerocyaapCTBEHHbIX U
pervoHarnbHbIX NepeYHsX, yTBePXAeHHbIX B YCTAHOBIEHHOM Nopsake.

3.1.6 oxpaHa oKkpyxaloLiei cpedbl NpU YTUNM3aLUU OTXOA0B: COBOKYNHOCTb HAYYHO-TEXHUYECKUX,
opraH13aLMoHHO-MeTOANYECKUX U UHBLIX MPOLIECCOB BO3AEWCTBUA Ha YTUNM3Mpyemble 0TXoabl U cBpocl,
o6ecneynBatoLLnX OTCYTCTBUE UMK CBedeHWe K MUHUMYMY pucka HaHeceHus ywep6a okpyxatowein cpeae 1
300POBLIO NepcoHana, HaceneHus, NPOXMBAOLLEro B onacHoW BM3ocTu K NPOU3BOACTBY, rae OCyLecTBNA-
toTCA NpoLecchl yTUnmsaLuuu.

3.1.7 3arpsiz3HeHMe OKpyXaloLel cpedbl: [oCTynneHne B OKPYXaroLLyto cpeay BELWecTs 1 (Mnn) aHep-
rW, CBOMCTBA, MECTOMOMNOXKEHME UM KOMMYECTBO KOTOPLIX OKA3bIBalOT HeraTMBHOE BO3AENCTBUE Ha OKpYXa-
toLLyto cpeay.

MpumedvaHuns

1 3arpsisHeHVe OKpyKaloLLel cpeabl NPOUCXOAUT BCNEACTBUE NOCTYINIIEHNS B OKPYXXAIOLLYIO Cpefly U BO3HWUKHO-
BEHUSA B Hel HOBbIX, 0ObIYHO HE XapaKTePHbIX Ansi Hee PU3NYECKMUX, XMMUYECKUX, MHCPOPMALMOHHbLIX, BUONorMyecknx 06b-
€KTOB UMW NPEBbILLEHUA B ONpeAerieHHbIN Neproa BpeMeHN CPEAHEro MHOTONETHETO YPOBHS (B Npejernax ero KpanHux
Kone6aHui) KOHLEHTPaLMA NepeyncrieHHbIX areHToB.

2 3arpsisHeHue OKpyXaloLLen cpeabl Takke onpeensioT kak noboe HebnaronpusiTHoe U (UNK) HeraTUBHOE BO3JeN-
CTBUWE Ha OKpYy>KatoLLylo cpeay.

3.2 B HacTosileM cTaHapTe UCMonb30BaHbl criefylolme CoKpaLleHus:
BMK — 6uonornyeckoe notpebneHue KMcnopoaa;

EC — EBponeiickoe coobLlecTBo;

KNA — koachduumeHT nonesHoro AencTBus;

MAB — npeaensHO AonycTuMasi KOHLEHTpaLmMs BbIbpoca;

NAC — npepenbHO gonycTuMas KOHUEHTpauus cbpoca;

XMK — xumunueckoe notpebneHve kucnopoaa.

4 OCHOBHBbI€ NONIOXEHUS U pPeKoMeHAyeMbIe TeEXHONormm

B HacTosileM cTaHaapTe yCcTaHOBMEHbI pekomeHaaumMu no npumeHeHuio HAT B koXXeBeHHON NPOMbILL-
NEeHHOCTU ANS CHWKEHUs NoTpebneHus aHepreTM4ecknx 1 MatepuarnbHbIX PECYpPCcoB, 3aMeHbl 6onee onacHbIX
MaTepuarnoB 1 BELLECTB Ha MeHee onacHble, YTO CHXKaEeT YPOBHU 3arpsi3HEHUSI OKpY>KatoLen cpeabl NPy NnK-
BMaaunM oTxoaoBs, BLIOPOCOB/COPOCOB.

PekomeHaauun kacatoTcst:

- opraHusaumm 3hEeKTUBHOrO yrpaBneHust NPOU3BOACTBOM U UCMONb30BaHUA HanpaeneHui, Hanbo-
nee BaXHbIX AN pecypcocbepeeHnsl U CHKEHUS Harpy3ku Ha oKpyKaloLLyto cpefy OT HeraTUBHOTO BO3aei-
CTBUA HA Hee KOXXeBEHHOro NPou3BOACTRa;

- BHegpeHus pasnuuHbIX cyulecteytowmx HAT ¢ opueHTaumelt Ha pecypcocbepexxeHne U oxpaHy oKpy-
Xarowen cpegpl.

Mpu aToM pekomeHayemble K npuMeHeHuio HOT onuckiBaloT NpyU HaNUYMU COOTBETCTBYIOLLEN AOKYMEH-
TUPOBaHHON MHAOPMaLUN B COOTBETCTBUN CO CrieAyioLen TUMOBON CTPYKTYPOW, NPUHATON B [3]:
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- KpaTkoe onucaHue TEXHOIIoruu;
- KaTeroputo TexHonoruu;

- OCHOBHbI€e AOCTWKUMbIE 3KOTIOrMYecKne nokasaresnm Xo3ancTBEHHON AeATENbHOCTH;
- W3BECTHbIA NPON3BOACTBEHHBIN ONbIT;

- 3KOHOMUHYECKUE acneKTbl;

- MOTUBBLI U CTUMYNBI K BHeaApeHuio HAT;

- HepocTaTtku gaHHon HAOT.

4.1 NosblweHue 3¢p¢heKTUBHOCTU OpraHM3aLu NpoU3BOACTBA KOXU

[na 6onblWNHCTBA KOXXEeBEHHbIX 3aB040B adhdeKTUBHAA OpraHn3aumnsa NPOU3BOACTBA ABMNAETCA NePBbIM
warom kK BHeapeHuo HAT. SddekTMBHOCTL AOCTUraeTCs NyTEM BLICOKOTO YPOBHSI MOTUBALMKW NepcoHana B
BOMpPOCAax kayecTBa NPON3BOAMMON NPOoAYKUMM, pecypcocbepexeHus, B T.4. Npu ob6palleHun ¢ otxogamn. Bece
aTo TpebyeT npoBeaeHUA 0byyeHus, cobniogeHus COOTBETCTBYHOWMX pabounx npouedyp ¥ OTBETCTBEHHOMO
KOHTPONs NoTpebneHns Boabl, IHEPrumn U XMMUKaToB. BaxkHasn vacTb achheKTUBHOro NPon3BoACTBEHHOTO Npo-
Lecca — perynsapHbIi peMoHT 1 npodunaktuka obopyaosaHus. MNpaBunbHas opraHU3auns NPOU3BOACTBEH-
HbIX NPOLIECCOB CNOCOBCTBYET CHWKEHUIO HENpOU3BOAUTENIbHOrO UCMOMNb30BaHUSI SHEPTNU, YMEHbLUEHUIO
noTepb LEHHBIX PECYPCOB WM COKpalLeHWI0 3arpsi3HeHus Bo3ayxa, Bod, noys. Mpu 3TOM cyulecTBeHHO
yMeHblLUaeTcst 06beM CTOUHBIX BOA 6€3 CHDKEHUS kKauecTBa KOXMU.

Mpu BHegpeHun HAOT B KOXXEBEHHON NPOMBILLAEHHOCTU PEKOMEHAYETCA PerncTpupoBaTh U AOKYMEHTU-
poBaTh AaHHble 0 NOTPe6eHUN 3NeKTPUYECKon U TENSIOBOW SHEPrUK (Napa 1 ropsiveil Boabl), a Takke cxaToro
BO34yxa, ocobeHHO Ans eanHUL, obopyAoBaHus ¢ Hauboree BLICOKUM NoTpebneHneM, Hanpumep npu obpa-
60TKe CTOUHbIX BOA U B NpoLeccax CYLUKU KOXU.

Mpon3BOACTBO KOX HYXAaeTcs BO BHEAPEHUM CUCTEMbI NIOKaSNIbHOTO MPOU3BOACTBEHHOMO KOHTPOMA No-
TpebneHus 1 pacxogosaHusa aHeprun. Macwitab Takoi cucteMbl 4OSMKEH COOTBETCTBOBATL YPOBHIO NoTpebne-
HWS1 BHEPTUN Ha KOHKPETHOM KOXXEBEHHOM NPOU3BOACTBE, OAHaKo 06a3aTenbHO HE06X0AMMO NpeaycMaTpUBaTh:

- YeTKOoe YCTaHOBIEHWE, PACCMOTPEHNE U aKTyanMsauuio uenen paboTbl BO B3auMOCBS3N ¢ notpebne-
HUEeM 3Heprun;

- perucTpaumio u 4oKyMeHTMpoBaHue Tekyllero (hakTudeckoro) notpebneHus sHeprum ¢ pasgeneHnem
Mo TMNam 3HEPTUN U C YHETOM OCHOBHBIX HanNpPaBNeHNA KOHEYHOrO UCTIONb30OBAHWUA 3HEPrMKU Ha PErynsapHon u
YCTaHOBMEHHON TEXHUYECKMMU YCITIOBUAMMW OCHOBE (HanpumMep, exevacHo, eXxeaHeBHO, exxeHeaensHo U T.4.);

- paspaboTKy MHAMKATOPOB Pe3ynbTaTUBHOCTU WUCMOMb30BaHUS 3HEPrun, Nog KOTOPbIMU NOHUMAaIOT
3HepreTUYECKNE XapaKTePUCTUKA, UCTOPUYECKN COXUBLUMECS UM NPUBEAEHHbIE K CTaHAapTU30BAHHBLIM Mo-
KaszaTensiM, CBsi3aHHbIM C TMPOU3BOACTBEHHBIM MPOLECCOM, Harpumep BO B3aMMOCBSI3U C HapYXXHOW
TeMnepaTypoit 34aHus;

- KOHTPOIb PEe3yNbTaTUBHOCTM MCNOMb30BaHUA 3HEPIUN, BKIIOYAA MEXaHU3Mbl aBapUNHOW curHanusa-
LM 1 TOTOBHOCTM K HEMeANEeHHbIM AeNCTBUAM C ONOBELLEHUEM ONepaTopoB 3KCNyaTUpYoLLed opraHnsaumnm
06 onacHow o6cTaHoBKe, CBSA3AHHOM C CYLLIECTBEHHBIMW U3MEHEHUSIMU MO CPaBHEHUIO C pac4eTHBIM (MPOrHo-
31PYeMbIM) UCMOMb30BaAHWUEM 3HEPTUW;

- obecneyeHne COOTBETCTBYIOLUNX KOPPEKTUPYIOLWMX AEUCTBUIA B OTBET Ha aBapuitHble CUTYaLUMn U UX
perucTpaumio (QOKyMeHTUpoBaHue);

- CBOEBpPEeMEHHOe NpeaocTaBieHue KOHKPeTHOM nHdopmaLuum 06 UCNONbL30BAHUW 3HEPTUN BCEM 3auH-
TepecoBaHHbIM NULaM ¢ naeHTUUKauMen oTBETCTBEHHOCTU 3a PErynMpoBaHue BCcex HanpasneHuin notpet-
neHust 3Heprun.

3HauuTenbHble 3aTpaTthl IHEPIUU UMEIOT MECTO B MpoLeccax CyLKW KOXW, NOArOTOBKUA Tennoi Boabl U
nepepaboTkn CTOUHbIX BoA. C 3KOMOTrMHYEecKon TOUKN 3peHna (Hapaay ¢ noTpebneHneM TENmNoBoi U anekTpu-
YecKoW 3Heprum) OCHOBHOE BHUMAaHUE HeoBX0aNMO COCPeOTOUNTb Ha CNEAYIOLUX NO3ULIMAX:

- naeHTUUKaUnMA UCTOUYHUKA SHEPruu;
obocHoBaHuWe BbIGopa TUMOB KOTMOB U Apyroro o6opyaosaHus;
3KOHOMUSA UCMONb3YEMOro TOMNBA;

BblpaboTka Mep Mo aHeprocbepexeHuro.

MoTtpebneHne sHeprum Ha NpeanPUATUAX KOXXEBEHHON NMPOMBILNEHHOCTUA 3aBUCUT MPEeUMYLLIECTBEHHO
OT cneayrowmx akTopos:

- BWA NPOU3BOACTBA, NPOU3BOAUTENBHOCTL U rabapuThl;

BO34yx00bMeH Ana obecneyeHns yCnoBuin TexHUkK b6esonacHocTu Ha paboyeM mMecTe,;
- Tennosble NOTEPU B 34aHUSAX U TEXHOMOTUYECKUX eAUHULLAX;
oBopyaoBaHue AnNa 04NCTKU BbIBPOCcoB/COPOCOB;
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- BUA nokanbHoi 06paboTku CTOUHBIX BoA (HenocpeacTBEHHO Ha NPOU3BOACTBEHHONW NoLaake);

- cnocobbl yTUnMsaummn u (Mnu) yaaneHust OTXo4oB U NOKanbHON yTUNN3aumMm aHeprum 3a c4eT UCNosb-
30BaHUsl OTXOA0B (HenocpeacTBEHHO Ha MPOM3BOACTBEHHON nnowaake).

MoTpebnsiemyto SHepruto UCNOMbL3YIOT B KAYECTBE TEMMOBOW 3HEPTUM ANSA TakMX TEXHONOTMYECKUX Npo-
LileCCcoB, KakK CyLlKa, MPUroToBlieHue ropsiuen Boabl, 06orpeB Npon3BoACTBEHHbIX y4acTkoB, obecneyeHne aas-
NeHnsa oKaToro Bosgyxa (Npy UCMOMNb30BaHUM PacTBOPUTENEN, OTCOCe Nbifin), U B KA4YECTBE 3NEKTPUYeCcKomn
3Heprum Ansl NpuseAeHus! B AeACTBUE MaluMH 1 060pyaoBaHus, OCBELLEHUA 1 T.4.

OueHb BaxkHas yacTb 3acheKTUBHOM opraH13aLmm NPou3BoACTBA — OpraHU3aLMsa PEMOHTHBIX U Npodu-
nakTuyeckux pabot, Tak kak 60sbLLoe KONMYECTBO BOAbI, XMMUKATOB MOXET ObITb NOTEPAHO N3-3a OTCYTCTBUSA
[OMKHOro pemoHTa. MoaToMy peMoHT criedyeT NpoBOAUTL CUCTeMATUYECKU ¢ cobniogeHneM Bcex cTaguii, Ha-
YMHas ¢ NPOoUNaKTUYECKOro U KOHYas KanutasnbHbIM PEMOHTOM.

TouHas HacTpolika Ha Tpebyemyto TONLMHY cnumka Ana NonyYeHUs KOXK1 3a4aHHON TOMLWMHBI U BBICOKO-
KayecTBeHHOe 0b6CNyXMBaHWe MallUMH, Ha KOTOPbIX OCYLLECTBAAOT ABOEHWUE U 3a4UCTKY LIKYP, Ype3BbliHaliHO
BaXXHbl, TaK KaK MalUMHbl 4OSMKHbI paboTaTb € MUHUMarIbHBIM YCTAHOBMEHHBIM AONYCKOM ANA NoaaepkaHus
konuyecTBa 06pasyOLLUXCA OTXOAOB HA CaMOM HU3KOM ypoBHe. Mepuoa oKynaemocT UHBECTULMIA, Hanpas-
MEHHBIX Ha ynyJlieHue obcnyxuBaHusa 0bopyaoBaHusl, O4EHb KOPOTOK, YacTo U3MepsieTcs HeaensiMu.

Tabnwuya 1 —TloTepy Boabl, Bbi3BaHHbIE NIIOXMM COAEPXKaHNEM CUCTEM BOQOCHaGXeHns

MpuunHbI NOTEpb BOAbI O6beMbl NOTEPL BOADI, m/ron
YTeuka BoAbl U3 BEHTUNEW Unu TPyD (ogHa Kannsi B CeKyHay) 7
YTeuka BoAbl 13 BeHTUNen unu Tpy6 (6onee ogHol kannm B CeKyHAY) 30
[MocTosiHHas cTpys BOAbI U3 BeHTUMeW u Tpyo 100
Teub Tpy6 (auameTp oTBEpCTUA paBeH 0,5 Mm) 140
Teub Tpy6 (QnameTp OTBEPCTMS paBeH 2 MM) 1,260
[MocTosiHHO TekyLluasi Boga B Tyanertax 100—500

CaenaTtb UCNOMb30BaHWE PeCypcoB perynmpyemMbiM — OMH U3 BaXKHbIX LUAroB K opraHusauuu 6onee
adhdeKkTnBHOrO NponssoacTea. BoibpaHHble nokasaTenu, Takke HasbiBaeMble KIo4YeBbLIMU NoKasaTenamm, He-
06x04/MMO BbIBELUMBATL Ha MHOPMALMOHHYIO AOCKY B KaXKAOM LieXe eXeHeaenbHo.

Ons onpegeneHus Toro, sBnsieTcs N addeKkTnBHbIM BHeapeHne HOT, yacTo MCNOMb3yT KpUTepui
CpoKa oKyrnaemocTu 3aTpart. B npocTeiilem criydae cpok okyrnaeMocTW pacCUUTLIBAIOT KaK COBOKYNHbIE 3aTpa-
Thl Ha NpumeHeHve HAOT, pazgeneHHble Ha CyMMY rogoBOM 3KOHOMUN CPeACTB Ha NpuobpeTeHue cbipba, nna-
Tbl 32 BOAY, 3/1eKTPO3Hepruio, 06paboTky CTOYHLIX BOA U pa3MeLLeHe 0TX0A0B, a Takke 3apaboTHow nnathbl.

Hwxe onucaHbl pekoMeHayemble HOT 1 UHBIE MepbI NO NOBLILWEHWIO 3¢ hEKTUBHOCTU KOXKEBEHHOTO NPO-
nssopacTea. HekoTopble U3 HUX sBNsOTCS 6€3- M ManosaTpaTHLIMKU Mepamu (Hanpumep, ycTaHoBKa asTomMaTu-
YeCKMX BEHTUMEN), TaKkKe BKIHOYEHHBIMW B HacTosAwmin ctaHaapT (6.3).

4.2 Haunyywue AoOCTYyNHble TEXHOMOINMM Ha 3Tanax NPOM3BOACTBa KOXW Ha NMPOMbILWIEHHbIX

npeanpuUATUAX

B koxXeBeHHOW NpOMBILLNEHHOCTU B kadecTBe HOT paccmaTpuvBatoT cnegytowme TexHomnornm, npuse-
AeHHble B HAaCTOsALLEM cTaHaapTe:
Cbipoe Me3apeHne BMEeCTO Me3peHnsi nocrie M3BeCTKOBaHUS;
AybneHne KOX C BbICOKOW CTEMNEHbI0 UCMOMb30BaHMSA ((bukcaumein) Xxpoma,;

- 3ameHa gybunbHbIX peareHToB;

- ONTUMW3aLWSA NPOLECCOB MOBTOPHOrO Ay6NeHUs], OKpalMBaHNA U XKUPOBaHUS;

- hUHULWHasA 06paboTKa KOXM C MOMOLLbHO XMMUKATOB Ha BOAHOW OCHOBE;

- OKpalluMBaHWe KOXU C MOMOLLbIO BaNMKOBbLIX MaLUWH.

4.2.1 Cblpoe Me3apeHUe BMECTO Me3apeHUs nocne U3BecTKOBaHUs

LLkypbl NO BOSMOXHOCTW A0KHbI ObITh OYMLLIEHEI OT OCTATKOB NMOTK (Me3a4pbl) A0 npoLecca U3BeCTKo-
BaHU4 (cbipoe MesgpeHune). PesynbTaTtoM 0beunx onepauuii snsieTca obpasoBaHne TBepAbIX 0TXoAoB. Konu-
YeCTBO M3BECTKOBaHHOW Me3apbl paBHO NpubnuantensHo 270 kr Ha 1 T cbipbs (BapbUpyeTcs B LUMPOKOM
AnanasoHe), HO ecn Me3dpeHue OCYLUECTBAsSieTCs A0 npoLecca M3BecTKoBaHMsl, To obpasyeTcs TOMbKO
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120—150 kr me3apbl. Kpome Toro, Mesgpa oT HEU3BECTKOBaHHbIX LUKYP fierko o6e3BoxmnBaeTcsl, Toraa kak us-
BeCTKoBaHHasi Me3fpa MoXeT ObiTb 06e3B0oXeHa TONbKO B TOM Clyyvae, eClni paspylueHa bernkoBas CTPpyKTypa
nyTeM HarpeBaHusi Unn obpaboTkM bepmeHTammn unu ecnu HabyxaHWe noAaBnsieTcsl MOAKUCIEHUEM, YTO
BreveT 3a cobol obpas3oBaHMe cepoBoaopoaa.

KaTteropus TexHonoruu

M3MeHeHMe NpoLeccoB Npon3BoacTBa.

Bce koxeBeHHble 3aBO/Ibl B COCTOSIHUN OCYLLECTBISATL Chbipoe Me3ApeHne BMecTo Me3gpeHus nocne ns-
BECTKOBaHMS.

OCHOBHbIe AOCTUXUMbIE IKOOrnu4eckue nokasarenm

OcHoBHas npobnema, Bo3HUKaOWasa Npyu Me3gpeHnn N3BecTKOBaHHbIX LKYp, — O0mMbLLIOe KONMYEeCTBO
OTXOA0B, KOTOPbIE CreayeT pa3mellaTb Ha MOMUroHaxX 1 KOTopble MOTYT Bbl3BaTb NOsIBMEHWE 3anaxa npuv He-
NpaBUiIbHOM MX pasMeLLeHNN Ha NONUroHax.

Mpu cbipoM Me3apeHNn KONMYECTBO TBEPAbIX OTXOA0B 3HAYUTENBHO HIKE.

Mpon3BoACTBEHHbIN ONbIT

Cblpoe Me3gpeHue NMPUMEHSIIOT Ha HECKOSbKMUX KOXXEBEHHbIX 3aBo4ax.

JKoHOMUYECKUE acneKTbl

OKOHOMUM AOCTUraloT NOCPEACTBOM NPOAaKM Me3apbl kak NoBOYHOro NpoayKTa 1 CHUXKEHUS TpaHcnop-
THEIX PacXodoB.

Llenb BHeapeHUs

O6paszoBaHne HeGOMbLLIOTO KONMYeCTBa TBEPALIX OTXOAO0B, KOTOPbIE flerdye npoaatbh, Hebonbloe CHU-
XKeHue noTpebneHns XMMUKaToB Npu N3BECTKOBAHWUMN 1 YNYYLLEHHOE Ka4eCTBO KOXM.

Kpome Toro, cbipas Mesgpa MoxeT ObiTb MpoAaHa B Ka4ecTBe Chipbsl A4Sl NPOU3BOACTBA XKUBOTHOTO
KopMma.

HepocTtatku

Chipoe Me3apeHue aenaeT WKypbl MeHee AOCTYNHbIMU ANS AanbHewein 06paboTku ns-3a ux pasody-
XaHus.

HesHauuTenbHO yBenMYMBaeTCa ANUTENbHOCTb NPOU3BOACTBEHHOIO LIMKNA.

4.2.2 [ly6neHue KoXu ¢ BbICOKOW CTeneHblo Ucnonb3oBaHuA (dpukcaumen) xpoma

M3BecTHbI NpUMEPHO 6—8 NPOMBILLNEHHBIX TEXHOMOTUIN AY6IEeHNs KOXN C BLICOKON duKcaumen xpoma.
3akpenneHnto XxpoMa B KoXe cnocobeTByHOT:

- cnabblii TOK BOAbI;

- MoBblWeHHbIe 3HaveHua pH 1 TemnepaTtypbl BO Bpems npoueccoB aybneHnsa. KoHeyHble 3HaveHus
TemnepaTypbl cBbilwe 50 °C n pH = 4—4,5 asnawoTca npegnovTUTENbHLIMY;

- nonHoe o6e3sonueaHune, YTO AenaeT AOCTYNHBIMK Bonbluee KOAUYeCcTBO KapboKCUnbHLIX rpynn (pa-
Ankanos);

- OBOeHue nocne U3BECTKOBaHWs Ao aybneHus (ana obneryeHna NPOHUKHOBEHUA XpoMa);

- npeaeaputenbHas 06paboTka XMMUKaTaMu, B YaCTHOCTU TpaBneHue (NukeneBaHue) CepHON KUCMOTON
unn o6paboTka anbaerngamu.

KaTteropus texHonoruu

HoBbIlA TEXHOMOrMYeCcKUin Npouecc.

OCHOBHbIe AOCTUXUMbIe IKONOru4eckue nokasarenu

Mocne npouecca Ay6neHna ¢ BbICOKOM hrkcaumnein xpoMa MoxeT BbITb 4OCTUrHYT 06Wwmin cbpoc xpoma B
konunyectBe 0,2 Kr Xpoma Ha 1 T CbIPbIX LKYP A4S NPOUM3BOACTBa 0OMBOYHOW KOXW. [Na NpoU3BOACTBA KOXMN
60onee BbICOKOrO Ka4ecTBa Ha 0BbIMHOM KOXXEBEHHOM 3aBOAe MOXET OblTb 4OCTUrHYTO 3HadveHue 0,5 kr xpoma
Ha 1 T ChIpbIX LUKYP.

Kpome Toro, ucnonbsosaHune npu gybneHun peareHToB Ansl BLICOKOW uKcaLmm Xxpoma CHkaeT no-
TpebrieHue n cbpoc HenTpanuaywWwmx conen npumepHo Ao 20 kr cynbdata n 30 kr xnopuaa Ha 1 T CbIpbIX
LUKYP.

TpeboBaHUA K pa3MeLLeHUI0O XPOMOBBIX LLITAMOB ONpeaernsiioT BUA O4YUCTKNU, KOTOPLIA credyeT UCNofb-
30BaTb. Ecnu wnambl 4omkHbI 6biTh MOMHOCTHIO OYULLIEHHBIMU OT XPOMa, pa3aenbHas OMUCTKA NOToKa CTOM-
HOM BOAbI, coAepXallen XpoMm, U3onupyet XpoM B TecToobpasHoM BellecTBe Hebonblworo obbema. 310
BELLEeCTBO MOXET ObITb BbIBE3EHO HA KOHTPONMPYEMBIA NOAINUIOH, HO MPEANOYTUTENbHEE UCMNONb30BaTL XPOM
MOBTOPHO.

Mpu nobaBnNeHNN CePHOM KUCTIOTbI OCAXKAEHHBIN XPOM MOXeT ObiTb UCNONb30OBaH MOBTOPHO U MOXET
6bITb OCTUrHYTa ero KoHUeHTpauus B Boge 0,5 mr/n.
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MpousBoacTBeHHbIN ONbIT

Okono 25 % xpoMOBO#1 KOXM NPOU3BOAAT C UCNOMb3OBaHWEM Npouecca AyGrneHus ¢ BLICOKONW chukcaumn-
el Xxpoma.

OcaxpaeHvie xpoma SIBNSIETCA OTHOCUTENBHO NPOCTLIM, NO3TOMY KOHEUHbI pe3ynbTaT OyaeT 3aBuceTb
OT BO3MOXHOCTM cbopa pacTBOPOB, cogepxalumx 6onbLee, 4em 06bIMHO, KONUYECTBO XpPOMa A1 UX OUUCTKN.

OKOHOMUYECKUE acneKThl

MHBECTULMOHHbIE pacXo4bl HUXKe, YeM AN Npouecca BOCCTAHOBNEHUS XpOMa NyTeM OCaXaeHu s, a cTe-
MeHb YTUNM3aLumMmn Xpoma Bbille, YeM Npu BOCCTaHOBMEHUU NyTeM ocaxaeHns. OgHako MoryT notpeboBaTbest
HOBble MPUBOPLI U YCTPOWCTBA A8 KOHTPONA BENUYNHBLI pH 1 TemnepaTypbl. B HEKOTOPBIX Crydasix MOryT no-
TpeboBaTbca Honee MOLLHbIE MOTOPEI U HOBblEe GapabaHbl. [lybneHue ¢ Bbicokol cukcaumein xpoma TpebyeT
6onee crnoxHoro obopyaoBaHUsA 45151 aBTOMATUYECKOro perynnpoBaHus npouecca.

Llenb BHeapeHus

BblCcoKMin ypoBeHb UCTONb30BaHUS XpOMa 1 TEM CaMblM 3KOHOMUS XUMUKATOB.

HepocTtatkn

TpyaHee KOHTPONMPOBATL NpoLecc.

AybunbHele pacTBOpbl MOTYT BbITb OCaXAEHbI HENOCPEeACTBEHHO BMECTE C XUPOM OT nonyobpaboTan-
HbIX LIKYpP (rofbsi). Conu xenesa UCnonb3yoTea Ana obpasoaHus cynbduaa xenesa (Il) FeS, Ho aToT MeToq
HermpuMeHnM ana aybneHus pactTUTenbHBIMA BELeCTBaMU.

4.2.3 3ameHa AyOUnbHbIX peareHToB

MpunHATWE peLueHns 0 TOM, BO3MOXKHA UNW HET 3aMeHa peareHToB, Hanpumep xpoma, Apyrumn ayouns-
HbIMMW BeLL,ecTBaMu, 3aBUCUT OT hakTUIECKOro TUNa KoXu U COOTBETCTBYIOLMX TpeBoBaHWIt K Ka4ecTBY, KOTO-
PbIM JOMMKHO YAOBMETBOPSATH KOXEBEHHOE Npou3BoacTBo. Kpome Toro, BbIGop AyOUnbHBIX peareHToB Takke
onpeaensoT YCoBnsa NpoM3BoAcTBa Ha NpeanpuaTun.

3a nocnegHue rogbl ObINo NPOBEASHO MHOMO UCCNEeA0BaHNA, AN TOro YTOBbLI HAaNTU 3aMeHY XPOMY Kak
AybunsHomy BellecTBy. OgHaKo U3-3a BLICOKUX TpeBOoBaHUI K KaYeCTBY KOXWN OXKMAAETCS, YTO XPOM BCE Xe
6yneT npeobnagaowmm AybunsHbIM BelecTBOM B bnvkanwmne rogsl. TeM He MeHee HuKe NpuseaeHo KpaT-
Koe onuvcaHue Apyrnx y6unbHbIX BEWECTB, KOTOpble MOTYT BbiTb MCNOMBL30BaHbLI B paccMaTpuBaemMoi oT-
pacnu.

PacTuTtensHble AybunbHble BellecTBa 0ObIYHO SIBNAOTCS NONMapoMaTUYeCKMMM BELLECTBaMU, KOTOpLIE
nogpasaensioTca Ha MAaponn3HbIA U KOHAEHCALUMOHHBIA TUMLI.

OKCTpaKThl, Haubonee YacTo UCMoNb3yeMble B COBPEMEHHbIX Npoueccax AybrneHus pacTuTenbHbLIMY Be-
LecTBaMm, — Kopa kBebpaxo, MMMO3a 1 KallTaH.

CuHTeTndeckne OybunbHble BellecTBa (4anee — CUMHTaHbl), Hanpumep cynbdoHaTHeIN dheHondop-
Manbaerng unm koHgeHcat HadTannHgopmanbaernaa, 6blnm nsHavanbHo paspaboTaHbl B Ka4ecTBe 3aMeHu-
Tenen pacTutenbHbIX TaHUHOB. CUHTaHbl B OCHOBHOM UCMONb3YIOT ANsl YIy4lueHUA CBOUCTB KOXUW. CUHTaHbI
obnagatoT BeicokUM XIMK 1 MOryT UMeTb HU3KYH CMOCOBHOCTb K BropasnoxeHuio.

[ybnexue rnyTapanbaerngom gaeT o4eHb MSMKYHo, MPOYHYLO, CBETIIYIO, HO XKENTOBaTY KOXY, XOpOoLIO
ConpoTUBNsoLLYtoCcs BNare n otnotesaHuto. JybneHue rnytapanbaernaom UCNonb3yloT TONbKO AN TOW Npo-
aykunu, rae TpebytoTca onpeaeneHHble CBOWCTBA KOXW, Hanpumep B NPOU3BOACTBE NepYaTok UM 061BoYHO-
ro MaTepuana ans GonbHUYHBIX KYLIETOK, UCMONb3yeMblX AN npeAoTBpaweHns nponexHen y 6onbHbIX.
Kpome Toro, rnyTapanbaerng (UM ero NPOU3BOAHbIE) MCMONb3yloT ANA nepeudHOro AybneHua wnu
noBTopHOro AybnexHus ¢ ynydleHnem dukcauum xpoma.

Opyrue meToasl Ay6neHus, 6asnpyroLUMecs Ha UCMOMb30BaHUN OpraHNYecKnx BewecTs, HaxoaaTCA Ha
cTagun anpobauum unn paspaboTku.

AnbTepHaTUBHbIE MaTepuarnsbl, Takue, Kak artoMUHUIA, LLUPKOHWIA U TUTaH, Talkoke Halsv HeKoTopoe Npak-
TUYeckoe NpuMeHeHue B npouecce AybneHns. AT MaTepuansl 40 HACTOALWEro BpeMeHU CAyXXUIn ononHU-
TeNbHBIMK peareHTamm B npoLeccax npeasaputenbHoro nnéo NoBTopHOro AybnexHns.

KaTteropus TexHonoruu

TpagnuMOHHbIE U HOBblE TEXHOSIOTMYeCcK1e NpoLeccehl.

OCHOBHble AOCTUXUMbIE IKONOruyeckue nokasartenm

KonnuecTBo CTOYHBIX BOA, 06pa3sytolumxcs B npoleccax pacTuTenbHoro aybneHus, asnsetca Hebormb-
wmm (4—5 M3 Ha 1 T ChIpbIX LLKYP), HO OHX COAEPXKaT B GonbLUMX KONMYECTBaX PacTUTENbHbIA TaHUH U HeTa-
HWH, oTnuYaroTes BbiCokMM nokazatenem XMK n HU3KUM ypoBHEM GMOpasnOXeHWs, MMEoT HacblLEeHHbI
LBer.

LIMPKOHWIA He BbI3bIBAET 3KOMOrMYecKUX Npobnem.
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MpousBoACcTBEHHDbIN ONbIT

[y6neHue pacTUTenbHbIMU BeLLIeCTBaMU AIBNSETCH TPaaULIMOHHBLIM, BTOPLIM 1 Hanbornee BaXkHbIM METOAOM
AybneHus kox. Ero B 0CHOBHOM MUCMonb3yioT Ans AybneHnus koxu, kotopas byaeT ucnonb3oBaHa Afa U3roTosre-
HUSA NOZOLLIB U YNPSDKU, HO TaIoKe MOXET BbITb MPUMEHeHa W1 AN ApYrmX TUMOB KOXW, a B AarbHeilem MoXeT BbiTb
ncrnornb3oBaHa Arsl NoBTOPHOro AybreHns XpOMUPOBaHHOM KOXU U NpyuaaHvs el bonbLuei NPo4HOCTU.

KombuHupoBaHHoe agybrneHue ¢ ucnonb3oBaHWeM AyOunbHbIX pacTUTeNbHbIX BELECTB U antoMUHUA
6bIM10 U3BECTHO eLle B ApeBHem Basunone.

JKOHOMUYECKME aCNeKTbl

[na aybneHus pacTuTenbHLIMU BellecTBaMy NOAMETOUHOM koxu pacxogyetcst 350—380 kr pacTutens-
HOrO TaHUHa, COOTBETCTBYIOLLIEro NPUMEpPHO 475 Kr 3KCTpakTa Ha 1 T ChIpbIX LUKYp.

[ybneHune anioMuHWEeM Hegoporo, B pesynbTaTe nofydyaeTcs koxa 6enoro useTa, koTopasl, 04HaKo,
nUMeeT NII0XYIo CONPOTUBNSIEMOCTDb Briare u xape.

[ybneHne LMPKOHMEM U3-3a €r0 BbICOKOW CTOMMOCTW, TPYOAHOCTU B NPMMEHeHUU 1 pa3byxaHus Bblge-
NaHHON KOXU MOJSYYUSIo OrpaHUyeHHoe UCTIoNb3oBaHue.

Uenb BHegpeHusi

CHWxXeHWe cofepkaHys XpoMa B CTOYHOW Boe U TBepAbIX OTX0A4aX B 3aBUCUMOCTM OT TUMa KOXW, KOTO-
pyto Heob6XoaNMO NOMy4UTb.

HepocTtatku

AntomMunHuiA cosgaeT ellle 60MbLuyio Yrpo3y AN OKpy>KatoLen cpebl, Yem XpoM, 0COBEeHHO B permoHax ¢
noaKNCNEeHHbIMA MoYBaMK U MOBEPXHOCTHBIMWU BOAAMM, U3-3a ero cnocobHOCTU K pacTBOPEHUIO, NPeBbILLalo-
e aHanornyHbIn nokasarterns XpoMa.

TuTaH cam no cebe He BbI3bIBaET KakUx-NMbo akonormyeckux Npobnem, Ho UCMoNb3oBaHUE Conu (TuTa-
HWMN aMMOHWA) MOXET BbI3BaTb YBENMYEeHUe CoAepXXaHUsl a3oTa B CTOUYHBIX BoAaX.

4.2.4 OnTuMM3aLuuAa NpoLeccoB NOBTOPHOro Ay6neHus, oKpalMBaHUs U XXUPOBaHUA

HobGaBka amdpoTepHbIX NOMMMEPOB B NpoLieccax MOBTOPHOrO Ay6reHns u XXupoBaHWUs 3HauUTenbHO
ynyJlaeT YCBOEHMNE KpacALLNX U CMa3OYHbIX MaTepuasioB U 3HaUnTernbHO yMeHbluaeT XK. AMdoTepHble pe-
areHTbl MOTyT AeicTBOBaTh Kak AoAaybnuBalome 1 cmasbiBatoLme BelecTsa Aaxe camu no cebe.

OueHb BaxHbI hakTop AN JOCTWKEHUA BbICOKOrO YPOBHA (PUKCaLMM KpacALWMX U CMa3sbiBaloLLMX Be-
LecTB — 3aBepLUEHNe onepaunin npu HU3Kkom sHaveHun pH (pH o6blMHO CHWXKalT A0 3HadeHua 3,5 ¢ no-
MOLLbIO MypaBbUHOW KUCMOTbI). CYLLECTBYOT XUMUKaThl, obecneunsaiowme cukcaumio xpoma, HO Tawke
adpeKTnBHBIE 4N OKpaWMBaHNA YU CMasblBaHWA NPy 3HavYeHun pH Bbiwe 4.

3HaveHue pH Huxe 4 — chakTop, BbI3bIBAIOLLMIA NOTEPU XPOMa U3 KOXNW. [ANA ynyyleHUa kayecTBa KOXu
ny4we noHwkaTb pH, HO € TOUKM 3pEHUs OXpaHbl OKpYXatoLen cpeabl BCe e HeobxoanuMo noaaepxusaTb
3HayeHue pH Bblilwe 4.

MoBbiweHHas Temnepatypa (60 °C) 1 NOCTOsAHHBIN criabbli TOK BoAbI NPYU NOBTOPHOM Ay6neHuu u cma-
3bIBAHUM KOXM YBENMUMBAIOT (PUKCaLMIO KpaCALLMX U CMa304YHbIX BeLWEeCTB. 3T YCNoBUA NpoTekaHusa npouec-
COB MOTYT BbITb MPUMEHEHbI MPY UCMOMb30BaHUN COBPEMEHHLIX EMKOCTER, UMetoLMX TP OTAENEHNA.

Kateropus TexHonoruu

TpaguULMOHHbBIE U HOBblE TEXHOTOMMYEeCcKNe NpoLecchl.

OcHoOBHble AOCTUXUMbIE IKOMOrn4eckne nokasatenm

YUT06bI MONYYNTL CTOYHBbIE BOAbI, MOHMTU HEe CodepKalle XpoM, pacTBOPLI OT NpoLecca NOBTOPHOro Ay6-
NEeHUs 1 Apyrue XxpoMcoaepxallne pacTBopbl A0MKHbI 6bITb AoBeAeHbl Ao BenuuuHbl pH, pasHoit 8 u 6onee, ¢
n“cnosb3oBaHuem nssectu. Mocne aToro AoMkHbI 6biTh 4o6aBneHbl conmn antommHns (4o 200 - 1076 Al) u aHWOH-
Hble NonUanekTponuThl (Ao 5 - 10-6), uTo6bl 06pasoBaTh hOKYNAHTEI, KOTOpblE AatoT GLICTpoe ocaxaeHue 1
MOryT BbITb OTAeNEeHbI B ocakaarowwen eMKocTU. Bogy 3aTeM HanpasnaoT Ha JOOYUCTKY.

MpousBoAcTBEHHbIN ONbIT

YNoMAHYTbIe anbTepHaTUBbl TOYHOM PeryriMpoBKM NPoLeccoB NCMOoNb3YoT ANA AONOAHUTENLHOTO YiyY-
LeHns, Koraa yxe 6binn ocylecTBneHsl Apyrue crnocobbl yyylleHUs Npoueccos.

[ns ynyylieHns kayectsa KOXW NOHWxKaoT pH.

OKOHOMUYECKMEe acneKTbl

TexHonorns nogpasymesaeT NpUMeHeHNe JOPOroCTOALLMX XUMNKATOB. DTO O3HadvaeT, 4To Ux cnegyet
ncrnonb3oBaTk oYeHb ahEKTUBHO AN COKpalleHUs1 YPOBHA 3aTpar.

Llenb BHegpeHusa

CooTBeTcTBME TPeboBaHUSAM NPUPOOOOXPAHHBIX OPraHoB K NpegenbHOMY COAePXaHUIo 3arpA3HAIOLLINX
BeLLEeCTB B MPOMBILLIIEHHbIX CTOKaX.

8
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HepocTatku

3Ha4veHne pH Hxke 4 BbI3bIBAET NOTEPU XPOMA U3 KOXKN.

4.2.5 ®PnHUWHaA o6paboTka KOXMU C MOMOLLLI XMMUKATOB Ha BOAHOW OCHOBe

Bbino paspaboTaHo HECKOMBbKO CUCTEM OKOHYaTENbHON 06paboTKN KOXM C MOMOLLIbIO XMMUKATOB Ha BoA-
HoW ocHoBe. Mcnonbays 3T CUCTEMbI, MOXHO YMeHbLUMTb BbIBPOChI/COpockl pacTBopuTenein. Kauectso KoXxu
TaKoe e BbICOKOe, Kak MPpu UCMOoNb30BaHNM XUMUKATOB, pazbaBneHHbIX pacTBopUTenaMn, Ho TpebyeTcs 6o-
nee TwWaTernbHbIN KOHTPOIb NpoLecca.

PekomeHayeTcsi ucnonb3oBaTb 3MeKTPOHHbIE (0BbIMHO hOTOSNEKTPUYECKME) NpepbIBaTENN pacnblie-
HUS XKMOKOCTW, KOTOpbIe ONpeaensioT NPUCYTCTBUE KOXM Noa MynbBepnsaTopoM, NocbinaoT curHansl Ha ro-
MOBKY pacnblfiMTens 1 gatwT er KoMaHay Ha pacrbinieHne. OKpacoyHble KaMepbl, He OCHaLLeHHbIe Takoro poaa
obopyaoBaHMeM, B HAcTosILLee BpeMsl UCTIONb3YoT peako.

MynbBepusaTopsbl 6onbWworo obbema, paboTatoLme NPy HAKOM AaBfeHUW, 4aroT fydllne pesynbTaThl
npy hUHULLHBIX OTAENOYHBIX Onepaunsx, YeM cTaHOapTHbIe pacnbinutenu. Takum o6pasoM, sHauMTensbHO
CHWXaeTcs M3bbITouHOe pacnbineHne, obbliuHo Ha 40 % 1 Gonee, a B criyyae 06bIMHOTrO pacnblieHUss MOXHO
A0CTNYb nokasaTtenen cHkeHua 25 % — 30 %.

KaTteropusa TexHonoruu

TpagnuMoHHBIA NpoLecc.

OCHOBHble AOCTUXUMbIE IKONMOrM4YeCcKue nNokasartenu

OcHoBHas akonoruyeckas npobnema npoueccoB pUHULLIHOK 06paboTKN KOXKM — BLIGPOCHI NETYYMX
opraHn4eckux BeLLecTB, NCNomb3yeMblX B KayecTBe f06aBOK BO BpeMs pachblieHUsa v BNocneacTBuM ucnaps-
oL MXCS.

MoTpebneHne n BIGpoCkI/cOpOCHl pacTBopUTEnein MoryT OblTb CHUXEHbI A0 5 Kr U MeHee Ha 1 T CbipbIX
LLUKYP.

MpoussoAcTBEHHbIA ONbIT

LLinpoko ucnonbayetcs.

OKOHOMUYECKUE acnekTbl

3ameHa xMmuKaToB, pasbaBneHHbIX pacTBOPUTENSIMA, MPU OKOHYaTeNbHOW 06paboTke KOXU XUuMUKaTa-
MU Ha BOZHOW OCHOBE MOXET He MMETb HUKakoro ¢puHaHcoBoro adpdpekra, ogHako LMPOKO UCMONL3YeTCa U
npuMeHnMa NoYTU AN BCeX TUMOB KOXW.

B cniyvae 06bI4HOTO pacnbifieHUst MOXHO A0CTUYbL UNGP CHWKEHUA Tonbko 25 % — 30 %, a npy ncnonb3o-
BaHUW NynbBepursaTopoB 6onbLioro o6bema n3bbITouUHOE pacnbifieHne cHkaeTcs 06biuHO Ha 40 % 1 Gonee.

Llenb BHegpeHus

OTkas oT huHULHON 06paboTKN C NPUMEHEHNEM PaCcTBOpPUTENEN.

HepocTtatku

OkoH4aTenbHas oTAenka HanblieHUeM NPUBOAUT K NOTepsAM XuMukaTos. O6bIuHO okono 40 % cMmeceit,
npUMeHsieMbiX Ans (hUHULLHOK 0BpaboTKM KOXM, yTpaunBaeTCs U3-3a U3NUWHEro pacrnblfeHus.

4.2.6 OkpallMBaHMe KOXMU C NOMOLLbLIO BaNUKOBLIX MalIUH

OCHOBHOE NMPENMYLLIECTBO BaIMKOBbIX MaLUMH 4N OKpaLMBaHWUA KOXWN — CyLLECTBEHHas SKOHOMUS XUMU-
KaToB, MPUMEHSIEMbIX A5 OTAESKY, U, CrneaoBaTenbHO, YMeHbLUEHWE BbIBPOCOB/COPOCOB pacTBOpUTENENA, NOTEPH
KOTOPbIX MOIYT cOCTaBUTb Nnb 3 % — 4 % B cpasHeHUn ¢ 40 % npu 06bI4HBIX NpoLeccax pacrbiiieHus.

Karteropus TexHonoruum

OueHb LWMPOKO UCNONbL3YeTCsl.

OCHOBHbIe JOCTUXMMbIE IKONOru4eckue nokasarenu

MoTpebneHne n BLIGPOChI/c6pockl pacTBOpUTENEn MOryT 6biTb CHKEHbI 40 1—3 Kr Ha 1 T CbIPbIX LUKYP.

Okornorudecku bonee uncTtas, Yyem okpacka pacnbineHneM. [locTuraeTca 3KOHOMUS XMMUKATOB, KOTOpbIe
3a4acTyo MOXXHO BTOPUYHO nepepabaTtbiBaTh. KonMuecTBo KOHEYHBIX OTXOA0B MeHbLUE, YEM MNP pachblieHM.

Mpou3BoACTBEHHLIN ONbIT

OueHb LWIMPOKO UCNONb3yeTcsl, HO OBLIYHO B COMETaHUM C OKPACKOW NyTeM pachnbifieHns.

JkoHOMUYECKUE acneKThbl

Heob6xoaumbl niBectuLmn. CToumocTb 060pyaoBaHua coctasnaeT npuMmepHo 160000 aonn. CLUA n 3a-
BMCUT OT Moaenun o6opyaosaHus.

Llenb BHeApeHuUsA

Bonee oLyTUMOA 3KOHOMUM (MO CPaBHEHWUIO € YNydLIeHneM onepaLuii pacnbiNeHna U OKoHYaTenbHON
06paboTkoit BOAHLIMKU pacTBOpamMKn) AOCTUraloT B NpoLecce OKpalMBaHUSA KOXU C MOMOLLbIO BarnmMKoOBbIX
MalLM1H.
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Hepoctatku
OKpacKy ¢ MOMOLLbIO BarIMKOBLIX MaLLWH HESb3A NPUMEHSITb ANs KaXKA0ro Tuna Koxu. B yactHocTh, oHa
HeaonNycTUMa NSl TOHKON KOXW, TaK Kak MOoryT obpasoBaTbCcs CKnaaku.

5 TexHONoOrMn CHMXXeHus 3arps3HeHus CTOYHbLIX BOA NpU NPOU3BOACTBE KOXU
n MeponpuaTUsa No yMeHbLeHUIO KonnyecTtBa oTxoanos

5.1 Ucnonb3oBaHUe CBEXUX U 3aMOPOXKEHHbIX LKYP BMECTO COMIeHbIX

BmecTo Toro Uto6bl UCMOMb30BaTh COJb AN XpaHeHUs! LWKYP, MOXHO nepepabaTtbiBaTb CBEXUe unu 3a-
MOPOXEHHbIE LKYpbl. Tam, rae KOXEeBEHHBIA 3aBof, HaxoauTcs Hefaneko OT KPYMnHOW CKOTOBOWHU, cBexXue
LWKYpbl MOTyT 6bITb NepepaboTaHbl cpasy no nocTynneHuu, 6e3 nposegeHNA MeponpUATUIA No obecneveHnto
WX ANUTENbHOTO XpaHeHUs1. ANbTepHaTUBHBLIM BapnaHTOM SIBIISIETCA 3aMOpaXnBaHue WKyp, 4To obecneunsa-
€T NX COXPaHHOCTb B Te4eHNe HEeCKONbKNX AHel be3 3aconku.

KaTreropus TexHonorum

3ameHa MaTepuvarnoB B CYLLECTBYHOLMX TEXHOMOMMYECKUX npoLeccax.

OCHOBHbIe OCTUXUMbIE 3KONOTUYECKUe nokaszarenm

MoTpebneHne conu ANst COXpaHEeHUs WKYP CHU3UTCS, U TEM CaMbiM coaepXKaHue CONMu B CTOYHBIX BOAAX
3HaUUTENbHO YMeHbLUMTCA. Ecnu cTouHble Boabl cOpachiBaloT B NPECHOBOAHLIE PEKN U 03epa, AONONHUTENb-
HblA pacxoq 3Heprun Ha oxnaxaeHne HeconoCTaBUM C BO3MOXHBLIMU YObITkKaMu OT BpeAHOro 3KONOrnYeckoro
BO3JeCTBUA, KOTOpOe okasbliBaeT conb NpU ee nonagaHuun B pekn u osepa. B Tabnuue 2 npuseaeHbl AaHHbIE,
XapakTepusylowme coaepXaHue 3arpsasHAWMX BelecTB B CTOYHbIX BoAax LUexa BbiMayusaHua npu
NCMNOMb30BaHUN CONEHBIX U 3aMOPOXEHHBIX LLUKYP.

Tab6nunuya 2— CpaBHeHVe coaepXaHNA 3arpasHsIoLLIMX BELLECTB B CTOYHbIX BOAAX LieXa BbIMa4YMBaHUA NpU UC-
NoNb30BaHUK COMEHbIX U 3aMOPOXKEHHbBIX LWKYP

O6beM CTOYHLIX BOA U COiepKaHue B HUX Ob6blyHasn HOT — conetble | HAT — 3amMopoXeHHble
3arps3HAOLLUX BELLECTB Ha 1 T WKyp TexHonorus LWKYpbI UInK1 CBEXME LLKYPbI
O6bem CTOUHBIX BOA, Mo/T 6 4 2
Teepable BeLWeCTBa, Kr/T, BCEro 125 115 40
B3aBelueHHble TBEpAbIE BEWECTBA, KI/T 13 10 10
BIMK, kr/T 10 10 12
XMK, kr/T 23 23 23
O6Lwee konnyecTBo asoTta no Keenbaanio, Kr/t 1,5 1,5 2
Xnopugpl, Kr/T 65 55 5

MpousBoACTBEHHbIN ONbIT

B ApreHTuHe, ABcTpum 1 Fepmannm 60 % — 70 % Bcex obpabaTbiBaeMbiX LLUKYP — CBEXME UMK 3aMOpOo-
KEHHbIe.

OKOHOMUYECKUEe acneKTbl

PeweHne Bonpoca o uenecoobpasHoCcTy 3aKymnku CBEXUX LKYP 3aBUCUT OT PbIHOYHOM LieHbI Ha CoMNb U OT
paccTosiHUA, Ha KOTOPOe HeoBXoAUMO NEPEBO3UTL 3aMOPOXKEHHbIe WKYpLI. Ecnu yaaneHue conn ns CTo4HbIX
BOA CNALLIKOM JOPOTrON MpoLecc B KOHKPETHOM criydae, TO AelleBrie 3aKynaTb CBeXue LWKYpb.

Llens BHegpeHun

CHuXeHue npeaenbHO AOMYCTUMOTO YPOBHS 3arPA3HEHUA COMbIO CTOYHBIX BOA.

HepocraTtku

KpaiHe peako BosmoxkHa 100 %-Haa 3aMeHa CONeHbIX LWKYP Ha CBEXUE UK 3amopoxkeHHble. B Poccumn
AaHHas anbTepHaTUBa NPUMEHMMA AN KOXXEBEHHbIX 3aBOAOB, PACMONOXEHHbIX BONN3UN KPYNHBIX CKOTOBOEH.
Poccuiickne koxxeBeHHbIe 3aBoAbl He MoryT nonaratbcs Ha 100 %-Hyto NOCTaBKY 3aMOPOXKEHHBIX LLKYP, K TOMY
Xe NoBblleHHoe noTpebneHne aHeprun Npn 3aMopakMBaHUA LKYP — CYLIECTBEHHbIN HeQOCTaTOK.
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5.2 YpaneHue conu B 6apabaHax [o 3amaunBaHus

Conb MoXeT 6bITb BbIOUTa U3 CONEHbIX LLKYP CyXUM cnocobom nocpeicTBOM UCNONb3oBaHUA Gapaba-
HOB C LUMPOKO 3aMKHYTOW NOBEPXHOCTbIO. TakuMm cnocobom mMoxeT 6biTb yaaneHo 8 % — 10 % coaepxaHus
conu.

Kateropus TexHonoruu

Lnpoko ncnonbayetcs.

OCHOBHbIe [OCTUXUMbIE 3KONIOrM4eckue nokasarenu

KonunuectBo comnu, cbpacbiBaeMoli B CTOUHbIE BOALI, ByaeT yMeHbLUeHO NpU UCMONb30BaHUU AaHHOTO
MeToaa. Beibutas Takum obpasomM conb HeoMyCcTUMO rpsAsHast 45151 UCNOoNb30BaHWA B pacTBope, NpeaHasHa-
YEHHOM [iMsl TPaBMeHUsl, HO OHa MOXeT BbITb UCMOoNb30BaHa B KAYECTBE aHTUIONONEAHOro BelecTsa npu 06-
paboTke AOPOXHOro NOKPLITAA B 3MMHUIA Nepuod.

MpousBoACTBEHHbIN ONbIT

Mcnonb3oBaHO Ha HECKOMBKUX KOXKEBEHHBIX 3aBoAax Bo BceM Mmupe. meeTtcs HoBoe Npou3BoaCTBEHHOe
obopynosaHue. bapabaHbl ANs yaaneHust conm MoryT OBbiTb UCMONb30BaHbI Ha BCEX KOXKEBEHHBIX 3aBoaax, 06-
pabaTbiBaloLMX COMEHbIe LLKYPbI.

OKOHOMUYECKUEe acneKTbl

Kpome uHBecTULMI NOTPebyoTCA pacxobl Ha aKcnnyatauuo, onnaTy Tpyaa u 3NeKTpo3Hepruio.

Llenb BHeapeHuAa

CHKeHWe coaepkaHusi CONU B CTOYHBIX BoAAXx.

HepocTtatku

Wcnonb3oBaHHas conb CULLKOM rpsi3Ha Ansi NOBTOPHOIO UCMOMb30BaHUA U 0ObIYHO NOANEXUT pasme-
LLIEHMIO Ha MONUroHax.

5.3 O6e3BonoluMBaHUe C COXpPaHeHUeM Bonoca

CoaepxaHie opraHAYECKUX BELEeCTB B CTOYHBIX BOAAX 3HAYUTENbHO CHIDKAEeTCA Npu UCMOMNb3oBaHUK
Takoro cnocoba, kak 06e3BoMoLWMBaHNE C coXpaHeHneM Borioca. Mpu 3TOM UCMOMNb3YHOT PELIMPKYTISILMIO BO/bI
1 pUNbTPaLMIo ¢ yaaneHneM BOMoca, NNasarLLero Ha NoBepXHOCTU BoAbl. [ins HeKoTophIX 6apabaHoB 3To
MOXET BbITb JOCTUIHYTO MyTEM YCTaHOBKU hunbTpa U Hacoca. HacTo GbisaeT Heo6XoaAMMO YCTaHOBUTL HOBOE
AononHuTensHoe o6opyaosaHue, ocHallleHHoe (punbTpaMu.

KaTeropus TexHonoruu

TpebByeTca HOBOe TexHonornyeckoe o6opyaosaHue.

OCHOBHbIe AOCTUXMMbIE IKONOrMYecKue nokKasarenu

JAocTuraeTcs sHauUTENbHOE CHUKEHUE CoflepKaHUsa OpraHUYEecKUX U HeOpPraHMYECKMX BELECTB B CTOY-
HbIX Bogax (Tabnuua 3). OQHOBPEMEHHO CHKAEeTCs coAepxaHue Cynbduaos B CTOUHLIX BOAAX.

Tabnwunua 33— CpaBHeHve cogepXaHus 3arpsi3HsIlOLLMX BELLECTB B CTOYHbIX BOAAX, 06pasyloWwmxcs B npoleccax
M3BECTKOBOro 06e3BONOLWMBaHNSA MyTeM pacTBOPEeHUs Borioca u 06e3BonowmneaHnsa 6e3 pactBopeHus Bofioca

O6bem CTOYHbIX BOA W CoflepXaHne B HUX 3arpAsHSIIoLLMX Ob6esBonolunsBaHue nytem Ob6e3sonowmsaHue
BELLECTB Ha 1 T WKyp pacTeopeHus Bonoca" C coxpaHeHuem soroca?

O6beM CTOUHbIX Bog, M/T 9 5
Teepable BelecTBa, Kr/T, BCEro 150 110%
BaBelweHHble TBEpAbIE BELWECTBA, KI/T 66 21

BIK, Kkr/T 40 20%

XK, kit 100 55%

A3oT, kr/T, Bcero 6 3
Hutpat ammonums, kr/T 0,4 0,3
Cynbtunapl, K/t 5 19
Xnopwabl, Kri/T 15 157
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Okonyarue mabnuypt 3

O6beM CTOUHbIX BOA U COIEPXAaHNE B HUX 3ar PASHAIOLLMX O6essonowusaHue nytem O6es3sonowunsaHue
BEWecTB Ha 1 T WKyp pacTBopeHus Bonoca' ¢ coxpaHeHuem sonoca?
XKup v macna, kr/t 5 5

R Mpoueccel, pacTeopsioWwme BONOC, MPOXOAAT MPU XOPOLLEN 3KOHOMUN XMMUKATOB (2 % mnasecty, 0,8 % cynbou-
,qoeg.
)

3)

4)

5)

Mpouecc coxpaHeHus BoNoca OCyWEeCTBNAIOT NPY NOBTOPHOM WCTONb30BaHMM BaHH M DUnbTpaummn Bogpi.
Mpu o6paboTke ceexmnx wkyp — 90 Kr/T.

Mpu 06paboTke ceexmnx wkyp — 18 kr/T.

Mpu 06paboTke ceexux wkyp — 45 kr/T.

MwuHumanesHo 0,6—0,7 kr/T.

Mpu 06paboTke ceexux Wkyp — 2—4 Kr/T.

e

MpoussoACTBEHHbIA ONbIT

HekoTopble NpOMBbILNEHHbIE MeToAbl ANst 06e3BONOWNBaHNS C COXPaHEHUEM BOSIOCa UCMONb3YIOT Ha
KOXeBeHHbIX 3aBoAax.

OKoOHOMUUYECKUE acNEeKThbI

3aTpaTtbl Ha XMMUKaTbLl HECKOMbKO Bbille, YeM AJ1s1 NpoLeccoB 06e3BOMOWNBaHNA NyTeM pacTBOpeHUs
Bonoca. MoBbilweHWe 3aTpaT Ha XUMUKaTbl CONOCTaBUMO C 3KOHOMMUEW 3aTpaT Ha OYUCTKY CTOYHBIX BOA.

CToumOCTb HOBbIX BapabaHoB cocTaBnsaeT okoro 75000 gonn. CLUA v 3aBucuT oT pasmepa b6apabaHa.

LUenb BHeapeHUnA

HeobxoanMocTb yBENUYEHUA MOLHOCTU 1 06 BEMOB NPOU3BOACTBA UNKN NOABNEHNE NOTPEBHOCTN CTPO-
UTEeMbLCTBA HOBBLIX UMW YBENUYEHUA NPOU3BOAUTESNBHOCTU CYLLIECTBYIOLLNX OUYUCTHBIX COOPYXKEHWUNA.

YTnusauns yganeHHoro co Wwkyp Bofoca obblvHO sBnsSieTCa NpeaBapuUTenbHbIM ycroBueM ans o6e3so-
NoLMBaHKs ¢ coxXpaHeHWeM Bosioca. benku Bonoca MoryT 6bITb MCNOMb30BaHbI B CENbCKOM XO3ANCTBE Kak UC-
TOYHUK a30Ta, CBA3AHHOTO B Me[eHHO pasfararlieMca OpraHMieckoM mMartepuarne U no3ToMmy npurogHoro
ONs BHeceHUs nof hpyKTOBbIe AepeBbsl, HAa Oropoaax UMu B NouBbl C HEXBATKOW OpraHNYeckoro BellecTsa.
BHeceHue 0TX040B BoMoca NoNoX1TeNbHO BO3OENCTBYET Ha MPOLLeCChl KOMMOCTUPOBAHUS.

HepocTaTku TexHomnorum

TpyaHO BTOPUYHO UCMOMb30BaTh TBepAble oTXoAbl (BOSOC).

5.4 OGe33zonuBaHue AUOKCUAOM yrnepona BMecTo 06e330NMBaHMA CONAMU aMMOHUA

O6blyHO 06e330nMBaHNe OCYLLECTBASIOT C UCMONMb30BaHNEM Cynbdara aMMOHUS UK Xnopuaa aMmmo-
Hus, T.e. Bonee gelweBbix 1 3PHEKTUBHBIX XUMUKaToB. OBbIMHO hepMeHTHbIE cMsAryatoLme npenaparbl co-
aepxaT HebonbLUoe KONMYeCcTBO (DEPMEHTOB, PACTBOPEHHbIX B CyNnbdare aMMOHUS U OMUIIKax.

O6es3onuBaHne MOKCMAOM yriepoaa, npumMmeHsiemoe npumMepHo ¢ 1985 r., TpebyeT TLaTernbHoro Tex-
HUYECKOrO KOHTPOMS W AONOMNHUTENbHBIX MHBECTULWIA B crieluansHoe BrpbickuBatowee obopyaoBaHue.

KaTteropus TexHonoruu

Mpon3BoasT 3aMeHy MaTepuana, BHeApPsoT HOBLIA TEXHOMOMMYECKNA npoLiecc.

OCHOBHble AOCTMXMMbIE 3KOMornveckue nokasarenu

C6poc asoTa — Haubonee BpegHoe BO3AENCTBME Ha OKPY>KatoLLYyo cpeay 13 Bcex nocrneacTBuii Npo-
ueccoB obessonmaHusa/mardyeHuns. M3 obuiero konuyecTsa aszota, cbpacbiBAaeMoOro KOXeBeHHbIM 3aBo-
aom, npumepHo 45 % obpasyeTtca B npouecce obesponowmsanusa u 35 % — npu obeszonusaHnu/msrde-
HUK (B OCHOBHOM, 3TO COMM aMMOHUS, HO TakKe MPUCYTCTBYeT HeBOMbLLIOE KOMUYECTBO PasnoXMBLUNXCA
6enkoB.).

EcTb Heckonbko NCTOYHNKOB BbIGPOCOB/COPOCOB a3oTa Ha koXeBeHHOM 3aBoge. OCHOBHON — UCMONb-
30BaHue cynbdata aMMoHUs B npouecce 0beszonueaHust. [oaToMy xenaTenbHa 3amMmeHa asoTcodepkallmx
XUMUKaTOB Ha Apyrue.

MpousBoACTBEHHbIN ONbIT

MpMMeHUMO ANA KOXKeBEHHBbIX 3aBOA0OB, UMEIOLLIMX XOPOLYO CUCTEMY KOHTPONA TEXHONOMUYECKUX Npo-
LieccoB.

TexHonorno Ucnonb3yoT Ha MHoruX (bonee Yem Ha 100) koXkeBeHHbIX 3aBOAAX B OCHOBHOM B NPOMBbILL-
NEeHHO pasBUTLIX CTpaHax. MeeT xopoluve nepcnekTusbl AanbHEWWero passuTus.
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JKOHOMUYECKUE acneKTbl

BenuunHa 3KOHOMUM 3aBUCUT OT MeCTHbIX ycroBuid. B CLUA, Hanpumep, COOTHOLWEHWE LieH Ha anoKcua,
yrnepoaa u cynbdaTt aMMoHusl cocTasnsieT npumepHo 0,5:1; B 3anagHon Espone — (1—1,2):1; B HeKOTOPbIX
cTpaHax BoctouHoun Esponbl u Asun — (3—4):1.

Uenbe BHeApeHus

YMeHblIeHWe cogepXaHnusa asoTa B CTOYHbIX BOAAX, CHUXKaloLWee 3aTpaThl HA OMUCTKY CTOUHbIX BOA.

HepocTtatku

EanHcTBEHHOM NpobnemMoi 4aHHOW TEXHOMOrn SIBNSIeTCA TO, YTO BPeMsi MPOHUKHOBEHUSA Auokcuaa
yrnepopaa B koXy 6onee gnurensHoe, Yem Npu UCMONb30BaHUK CynbdaTa aMMOHUA. OTO He ABNAETCA CyLlec-
TBEHHbIM, €CN LLKYPbI TOHKME (pacluenneHHbIe LWKYpbl Ui ManeHbK1e LWKYpbl), HO B cryvae HepacluenseH-
HbIX TSXKENbIX LWKYp Heobxoaumo Ao6aBnsTb He6oMNbLIOE KONMMYECTBO COoMeit aMMOHUS, BOPHOMN KMCNOTLI UK
opraHunyecknx obaBok Bo usbexaHue AMTENLHOTO BPEMEHN peakLun.

5.5 OuyucTKa CTOYHLIX BOA, npu Npou3BOoACTBE KOXU

[ng Toro 4TobkI 60nee achheKTUBHO OCYLLECTBNATL OYUCTKY CTOUHBIX BOA, LienecoobpasHo pasaensiTb
NoTOKW Be3ae, rAe 3T0 BO3MOXHO. YCTaHOBKM MO OYUCTKE CTOYHBLIX BOA W OMUCTHBIE COOpYXeHUa ByayT pabo-
TaTb adhhekTUBHEE, ecnu yecpegHUTbL 06beMbl CTOKOB MO BPEMEHW CYTOK, TaK Kak CTOYHbIe BOAbl UMetoT 0Bblu-
HO BbICOKOE 3HayeHue pH yTpoM 1 HU3Koe Be4epoM.

B0O3MOXXHOCTU O4YUCTKM CTOYHbIX BOJ CBSI3aHbI:

- ¢ oTchunbTPOBbIBAHNEM BOMOCA U APYrUX TBEPAbIX MaTepuanos, KOTOpble MOTyT 3abfokupoBaTh Tpy-
6bl U HAacoChl B OTMOYHO-30ST56HOM U AYGUNBHOM Liexax;

- BTOpPUYHOW NepepaboTKol U BOCCTAaHOBMEHUEM peareHTOB XPOMOBBLIX W PacTUTENbHbLIX AYOUNbHBIX
pPacTBOPOB;

- oKkvcneHuem cynbguraos, coaepXxalimxcs B CTOYHbIX BOAAX, C UCMOMb30OBaHWEM BO3ayXa B NPUCY-
TCTBUWM MapraHLueBoro katanusartopa (pH = 10);

- ocaxJeHWem Xpoma 1 ero yaaneHvem Bo usbexaHne o6pazoBaHUsa XpoMcoaepKaLmx WnamMos;

- HeJonylleHNeM CMeLIMBaHUS LUNTaMOB, coAepKalliuMX U He coaepXXallumx Xpom;

- BbIpaBHUBaHMEM MOTOKOB Nepen BTOPUYHON OUNCTKON;

- BMONOrNYecKo OYUCTKOM CTOYHBIX BOA, OOLIYHO SIBNSAIOLLEACS BTOPUYHON, UCNONb3YeMOW ANl YMEHb-
weHna BIK;

- HUTpUdUKaLMen opraHM4eckoro azoTa 1 asoTa, coaepXKallerocsl B CoOeAMHEHUSAX aMMOHUS.

MocnenoBaTenbHOCTL PACMONOXEHUA METOAOB OYUCTKM CTOYHBIX BOZ HE O3HAYaeT paHXWUpoBaHus Mo
npuopnteTam. CoOTBETCTBYIOLNIA BEIGOP METOda OUMCTKM B KaXKAOM KOHKPETHOM crnyyae byaeT 3aBuceTb OT
cneuudmkM npoLecca 1 NPensaTcTBUN AN UCMONb30BaHUs STUX MPOLECCOB, UMEIOLLUMXCA Ha NpeanpusaTun.

MepBUYHas o4UCTKa CTOUHbIX BoA € NPUMeHeHUeM cynbgUaHbIX pacTBOpOB

PacTBopel, cogepxalume cynbduabl, AOMMKHbI ObITe 0TAENEHbI 1 NepepaboTaHbl BO U3bexaHue obpaso-
BaHWs cynbduraga azoTa npu nx HenTpanusaumMn. To MoXeT ObITb BbINOMHEHO C MOMOLLLIO KAaTanMTUYeCKoro
okucneHusa cynbnaos Unm NPAMbIM OCaXKAEHUEM.

MpocTble HM3KO3aTPaTHBIE TEXHOMOMMN UCMONb3YIOT TaMm, raAe CTOYHbIE BOAbl XKeAHEBHO OYMLLAIOT Mo-
CcpeacTBOM aspalv B MPUCYTCTBUN MapraHLeBoro katanusaropa. AspaLunst MOXKeT OCYLLECTBASTLCA B creLu-
anbHbIX KONTOHHAX, KyAa cHU3Y Yepes Anddy3opbl BOyBaeTCs BO3AYX, NN B @MKOCTSX C MOBEPXHOCTHLIMA UMK
norpyxaemMbiM1 aapatopamu. [MoBepXHOCTHbIe aapaTopbl AOCTAaTOYHO MOLLHbIe, OHU He 3abuBaloTca oTxoda-
MW, HO YacTO YBENMUMBalOT ypoBeHb Wyma. Mx LenecoobpasHo Mcnonb3oBaTth Arsl cucTeM okucneHus 6orb-
Wworo obbema CTOMHBIX BOA, @ BCMeHUWBaHWE MOXeT ObiTb YMeHbLleHO 3a c4YeT MNPUMEHeHUs
aHTUBCMEHNBAIOLNX PeareHToB.

MpumepHo 60 M3 Bosayxa TpebyeTca Ha oUUCTKY 1 M3 CTOYHBIX BoAd. MOLLHOCTb (MPOU3BOAUTENBHOCTL)
CUCTEM aapalun cnegyeT paccuMTbIBaTh C y4ETOM CreayoLmX NONOXKeHUNA:

- npeanonoxurternsHo 50 % cynbhuUaoB BEIHOCUTCA M3 OTMOYHO-30/IbHOMO Liexa;

- Ha 06paboTky 1 kr cynbduaa Tpebyetca 0,75 kr kicropoaa;

- 1 m3 Bosayxa cogepxuT 0,28 kr kucrnopoaa.

Mpun aTom Heobxoanmo 3HaTb KM ncrnonb3yemoro aspaTopa.

BosmMoxHas KOHLEeHTpauums katannsatopoB coctasngaeT npumepHo 100 Mr mapraHua Ha 1 n npu pH, pas-
Hom 10. OgHako HeobXxo4MMOo ONTUMMU3NPOBATL AaHHbIN NPOLLECC A5 YCIOBUA KaXKO0N KOHKPETHON YCTaHOBKM.

MpsiMoe ocaxaeHne OCYLLEeCTBIAOT MNyTeM UCMONbL30BaHNA cynbdaTta XKenesa 1 Xopuaa oOKUCK xene-
3a. Takasi ouncTKa CHUXaeT ypoBeHb pH 13-3a ocaxaeHusi rugpookucu. JobaeneHue conei xenesa obbIYHO
MCNOnb3yIOT TOMLKO ANd BblpaBHUBaHWS pH cMellaHHbIX CTOYHBIX BoA, 06pasytowmxces B Ay6unbHax. Mcnonb-
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30BaHWe conew xenesa npueoauT K o6pasoBaHMio LWMaMoOB TEMHOMO LIBETa, MOSTOMY OKOHYaTerbHbIA CTOK
Takke 6yaeT TEMHbIM.

BTopuuHasa oumcTKa (4OOUUCTKA) CTOUHbIX BOA

Tam, rae TpebyeTcsl BLICOKOE KaYeCcTBO CTOYHBIX BOA, HEO6X0AMMO NCNob3oBaTh Bronornyeckyo oumc-
TKY ANSA CHWKeHWs BenuunHbl BIMK 1 yaaneHus B3BelLeHHbIX TBEPAbIX YacTuL,.

O6LWen3BecTHO, YTO BbIOpaHHas cucTeMa MOXeT ObITb 4OCTaTOYHO YCTOMYUBON, YTOGLI BblAEpXKUBaTL
cnyJaiiHble 3annoBble c6Pochl CTOUHBLIX Boh. OaHako 60MblLuyto YacTb CrydalHbIX 3amnoBblX cOpocoB ycTpa-
HSOT NYTEM UCMONMb30BaHNS BbipaBHMBAIOLEN CTOK akKyMyNMPYOLWEen eMKOCTH, YCTaHOBNEHHOW nepe 06-
opyaoBaHneM Ansi 6Uonornyeckon OHUCTKM.

Buonornyeckast o4MCTKa ¢ MOMOLLILIO aKTUBHOIO una npu cnabom Toke CToYHbIX Bog — Hanbonee agh-
(heKTMBHEIN cnoco® OUUCTKM CTOYHBIX BOA KOXEBEHHbIX 3aB0A0B. OKUCIIUTENbHbIE OTCTOMHUKN ABNAIOTCS 04-
HOW U3 TaKMX CMCTEM, HECMOTPSA Ha TO UYTO OBbIYHbIE CUCTEMBI OUUCTKN aKTUBMPOBAHHbIX LLTaMOB paboTalT ¢
BbICOKO MPOU3BOANTENBHOCTbLIO.

B cuctemax 61onorndeckon O4NCTKA C NOMOLLLIO aKTUBHOMO 1ia ¢ NPOoAoKUTE bHBIM BPEMEHEM OT-
cTos (Npy HU3KoW 3arpyske) Gonbluas YacTb Xpoma octaeTcs B WwWiamax. [nsa Toro 4tobbl obecneuntb addek-
TUBHYIO paboTy YCTaHOBKA MO OYMUCTKE aKTMBMPOBAHHBLIX LUMIAaMOB, MOXET BO3HUKHYTb HeobGXO0OUMOCTb
aobaeneHns docdata, ecnm 3HaveHme BMK Ha Bxoge Huskoe. OTo obecneunT Tpebyemoe obpasoBaHue
LINamoB.

OCHOBHbIe [OCTUXUMbIE IKONIOruYecKkne nokasarenu

Mpw nony4YeHUn BLICOKORN pUKCaLMM XpoMa B TEXHOMOMMYECKOM NpoLiecce M xopoLuein paboTe 04NCTHBIX
YCTaHOBOK MOXHO CHU3UTL COAepKaHne XpoMa B O4HOM NUTPE OTBOAMMBIX CTOUHBLIX BoA Ao 0,15—0,2 mr.

MponsBoAcTBEHHbIN ONbIT

Bce ynomsiHyTble TEXHOMOMMU 1 MeToAbl cHUTaloT obLwenpuMeHUMbIMU, HO BIBOP TOM UM UHOW cUCTe-
Mbl JOMKeH BbITb afanTupoBaH K KaXaoMy oTAeNbHOMY KOXEBEHHOMY 3aBoay.

OKOHOMUYECKUe acnekTbl

HeBo3MOXHO caenaTtb YH1BepcarbHbIA BEIBOA OTHOCUTENbHO CTOMMOCTM OYUCTKU. 3aTpaTbl 3aBUCAT OT
pasmepa 1 MOLLHOCTU ycTaHoBoK. OgHako uccrneaoBaHusi, npoBedeHHbie B HEKOTOPBIX rocyjapcTBax — ure-
Hax EC, nokazanu, 4to okono 3 % cebecTonMocTh KOXIN MOXHO OTHECTU Ha OYMCTKY CTOYHBIX BOA.

Llenb BHeapeHUsn

Cobntogerue TpeboBaHusa NPUPOACOXPaHHBIX OPraHOB YMEHbLLUUTL coAepXKaHe Xpoma B CTOYHBIX BO-
Jax 1 Wwnamax.

HepocTtaTtku

OueHb BaXkHO He cMeLLMBaTh CTOYHbIE BoAbl, 0Opa3syoLuecs B OTMOYHO-30/bHOM U AyOUNbHOM Liexax.

OTcTansaHue pacTBopoB, 06paboTaHHbLIX KaTaNUTUYECKUM OKACNIEHUEM, MPUBOAUT K MOBTOPHOMY 0bpa-
30BaHuio cynbhuaos.

5.6 Ucnonb3oBaHue 0Ope3KOB LUKYP U OTXOA0B OT HUX

O6pe3kun WKyp 1 oTXoAbl OT HUX, HE UCMONb3yeMye B NpoLecce NPOUM3BOACTBA KOXMU, pacCMOTPEeHb! B
AaHHOM noapasaene HacTosIWero cTaHaapTa Ha NpeaMeT UX NOMe3HOro KOHEeYHOro ucnonb3osaHua. Obpaso-
BaHWe BCEX BUAOB TBEPAbIX OTXOA0B AOIHKHO BbITb MUHUMU3NPOBAHO, UMM OHU AOMKHbI ObITh NepepaboTaHbl
B NnonesHble NOBOYHbIE NPOAYKTHI.

OcHOBHbBIMU NOGOYHBIMUK pecypcocbeperalomMmn TEXHONOTMSIMU KOXXeBEHHOMO NPoU3BoACTBa ABNA-
loTCA:

- NPOU3BOACTBO XeraTuHa U Krnest 3 HegybneHbIX LKYp 1 06pe3koB KOXu;

- U3BneYeHue cana u xupa 13 Mesapbl Ha yTUIM3aUMOHHOM 3aBoje;

- BOCCTaHoBneHue 6enka Ans nepepaboTkn B KOPM AMNS XKUBOTHBIX U pbl6. B HEKOTOPbIX aMUHOKMCTIOTax
marno 6enka, No3TOMY UX MOXHO UCMONb30BaTh TOSLKO B KayecTBe [00aBoK;

- ucnonb3oBaHue obpesKoB Ay6NeHON KOXWU NOCIe OYUCTKA AS1S U3FOTOBIIEHNA KOXaHbIX NepenneToB
KHUT C NPUMEHEHUEeM TUCHEHNS.

Hepy6neHble oTxoAbl

Take MOXXHO NPOU3BOAUTE HEKOTOPOE KONMUYECTBO ApYrux NoboUYHbIX NPOAYKTOB, €CNIN COOTBETCTBYHO-
Lwmue opraHnsaLnoHHble BOMPOCH pelleHbl ¢ ApyruMn ToBapornpoussoaMTensMmu. Hanpumep, B HECKOMNbKUX
cTpaHax BeayTca paboThl Mo anbTepHAaTUBHOMY UCTONb30BaHUIO KonnareHa.

M3sneveHune cana v xupa ns Mesgpbl BnosHe Bo3MoXHO. Me3zapa coctout us 80 % Boabl, 10 % 6enka u
10 % xupa. Ana Toro 4tobbl NPUOBPECTU TOBAPHYIO LLEHHOCTL, XUPOoBas hpakuusa AomkHa 6bITb ocBoGOXaeHa
oT BoAbl U 6enka. N3-3a Toro, uto BenuuuHa pH coctasnsiet 12—13, HEBO3MOXHO MOSHOCTLIO U3BMEYL BOAY.
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Mpy noHwxkeHn pH oBpasyeTca TOKCUYHBIA cepoBoaopod. Apyras BO3MOXHOCTb — HarpeeaHue, HO NOBbI-
LeHHan TeMnepaTtypa genaet 6enok knenkum. B npunoxeHun B npuseaeHsl npriMepel 3apybexxHoro onbita
n3BrieveHns cana u xupa us meagpsl (B.4.1).

5.7 JNlukBuaauma xpomcogepxalmx oTxonoB

Ha cerogHsawWwHWA AeHb XpoMmcodepaliye obpeskn 1 3a4MCTKUN B OCHOBHOM pasMeLLatoT Ha MonuroHax
ANs 3aX0pPOHeHMs 0TX0A0B. B HacTosiLee BpeMs — 3T0 odHa 13 raBHbIX aKkonornyeckmx npobnem Ans koxe-
BEHHOW NPOMBILLIEHHOCTU 1 OCTaHETCH Takoi B 0603p1MoM ByayLem.

MeToa KOHTPONMPYEMOro CXXUraHusi Takmx otxodoB Obin paspaboTtaH B JaHun. CxuraHue ocyLlecTsns-
1 NPU HA3KUX TeMMNepaTypax U HU3KOM coaepXXaHuun Kucriopoga Ans npeobpasoBaHusl Xpoma, coaepallero-
ca B obpeskax, B TPexBafeHTHbIA XpoOM B 305e, KOTOpyl B [JarnbHelilleM MOXHO WCnomnb3oBaTb B
mMeTannypriuyeckoi NPOMbILLNEHHOCTU. Ha Takol ycTaHoBKe MOXHO nepepabaTbiBaTb TOMbKO XpoMcoaepka-
LMe OTXOAbI, 1 3TO NogpasyMeBaeT, YTo JOCTaTOUHO 6OMbLLOE KONMMYECTBO TakMx OTXOA0B A0KHO 06pa3oBbI-
BaTbcA BOGNU3M 3TOW ycTaHOBKW. Kpome Toro, HeobxoAMMO WU3biCKaTb BO3MOXHOCTb WCMOMb30BaHUSA
obpazytoLencsa Npn CXnraHnm 3orbl, YT AenaeT MeTod JOPOreCTOSILLUMM U CHXKAET ero AOCTYMHOCTb ANs UC-
MoMb30BaHUS.

5.7.1 BoccTaHoBneHne XpoMa NyTeM ocaxaeHus

BoccTaHoBneHe xpoma nyTem ocaxaeHus — AOCTaTOUYHO M3BECTHasi TEXHOMOMMs, ucnornb3yemMasi Ha
MHOTUX KOXXKeBeHHbIX 3aBogax. XpOMOBbIE PaCTBOPbI OCAXAAITCS C MOMOLLBIO LEeSoyn, MHoraa ¢ gobasneHu-
€M KoaryssiHTOB 1 KOppeKLMen TemnepaTypbl 4515 yCKopeHusi npouecca ocaxaeHus. [nasaiowmin Ha noBepx-
HOCTW pacTBop MoXeT ObiTb cOpoLleH, Torga kak ocafoK BTOPUYHO pacTBOpsieTCs B CEPHOW KucroTe,
pasbaBnseTtcs Ao Tpebyemoro 3HaveHus pH (0OCHOBHOE) 1 UCMONb3yeTCs MOBTOPHO B Ay6unbHOM Lexe. Takxe
Kak 1 WenoYb, Hanpumep, MoryT 6biTb MCNOMbL30BaHbl rMAPOOKUCH HAaTPUSA N kapboHaT HaTpus, NO3TOMY
npeanoYTUTeNbHO, YTOOBI 0cagok Bl 06e3BoXeH NyTem PUNLTPOBAHUS.

KaTteropus TexHonorumn

BTopuyHyto nepepaboTky Chipbsi TPUMEHSIEIOT Ha KOXKEBEHHbIX 3aBOAAX, KOTOpbIE He MOryT obecneunTtb
BbICOKWIA YpOBEHb huKcaLmm Xxpoma B npoLiecce AybneHus.

OcHoOBHble AOCTUXUMbIE IKONOrn4eckue nokasarenm

Mpu ncnonb3oBaHNK NpoLecca BOCCTaHOBIEHUA XpoMa NyTeM OCaXKAEHUA MOXHO YMEHbLUNTL oblee
KONMMYECTBO XPOMa, CoAepXKallerocsi B CTOUHbIX Bogdax, NpuMepHo Ao 0,5 kr Ha 1 T cbIpbiX LIKYP.

MpousBoAcTBeHHbIA ONbIT

LWnpoko ncnonbayeTcs.

OkoHOMUUYeCKUe acneKTbl

Bbicokme MHBECTULMOHHBIE 3aTpaThl.

Llenb BHegpeHus

YBenuueHue Jonmn Mcnonb3osaHns xpoma. [laHHbIi Npouecc OTHOCUTENbHO NPOCT ANA YNpaBeHus.

HepocTtatku

Bbicokunin ypoBeHb CEpPOCOB HeATparbHbIX COMei CO CTOYHLIMU BoAaMU. [JaHHbIA BapUaHT HENPUMEHUM B
[OMrocpoYHON NepcnexkTuse.

5.7.2 HenocpepncTBeHHasi BTOpUYHas nepepaboTka XpOMOBBIX pacTBOpOB

OnucaHue TexHonoruu

HenocpeacTBeHHYH BTOPUYHYIO NepepaboTKy XPOMOBBIX PACTBOPOB MOXHO OCYLLECTBNATL ABYMS CMO-
cobamu: NpUMeHeHne UCNONb30BaHHOrO XPOMOBOIO pacTBopa AMA TpaBneHust 1 3atem ay6neHust B 4aHHOM
pacTBope UMK pasgenbHas BTOpuYHas nepepaboTka pacTBOPOB A NUKeNeBaHUsa U ay6neHust.

Mpn ncnonb3oBaHUKM MeToAa HEMOCPEACTBEHHON BTOPUYHON NepepaboTkn MOXET ObiTb AOCTUTHYTO
15 % — 20 %-Hoe yMeHbLleHne noTpebneHuns xpoma 1 cootseTcTBeHHO 40 % — 50 %-HOe CHUxeHue coaep-
XaHus xpoma B CTo4HON Boge (0T 2,8 4o 3,5 kr xpoma Ha 1 T cbipbIX LLKYpP). B HekoTopbIX cnyyasx cogepxkaHue
XpOMa B CTOYHON BoAe MOXET BbITb CHkeHo 4o 80 %, ogHaKo 3TO MOKeT NPOU3OTM TOSbKO B TOM Criyyae,
€Cr KOXXEBEHHbIN 3aB0OA UCMONb30Bas B NPOLUSIOM CIIULIKOM MHOMO XpoMma.

Kateropusa TexHonorum

OnTummnzaums npoLlecca.

OcHoOBHble 4OCTUXUMbIE 3KOMOrmyeckne nokasarenu

OcHoBHoO gocTUraeMblil nokasaTens — yMeHbLUEHWe CoaepKaHUsa XpoMa B CTOMHON BoAe.

MpousBoAcTBEHHbIN ONbIT

HenocpeacTBeHHY0 BTOPUYHYHO NepepaboTKy MCMOMb3YOT B HEKOTOPLIX CTpaHaXx.
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OKOHOMUYECKME acNeKTbI

HenocpeacteeHHasi BTopuuHas nepepaboTka pacTBOpoB TpebyeT HeGOMbLUMX KanuTanbHbIX 3aTpaT nu
obecneunBaeT 3KOHOMUIO XpoMa 1 coneld. Mepnog oKynaemMocT KOPOTKNIA.

Llenb BHegpeHusa

OKOHOMWSA XMMUKaTOB.

HepocTtatku

Mpouecc crnoxeH B peanu3auun u TpebyeT OT NepcoHana BbICOKOW KBanudukauun ana noaaepkaHus
conesoro 6anaHca 1 COOTBETCTBEHHO CBOCTB KOXMU.

6 OkoHoMMueckue ahheKThbl, AOCTUraeMble B pe3yrnbTaTte BHeApPeHUs
HaUnNyuLWKMX [OCTYNHLIX TEXHONOrMIA NPU NPON3BOACTBE KOXM
Ha NPOMbILWEHHLIX NPeaNPUATUAX

MpwnmeyaHwne— Kak npaeuno, Nnpu BHegpeHnm HOT B TOM unm nHoMm o6beme AOCTUraloT 3KOHOMUU XUMUKa-
TOB, CHUXEHUs 3HepronoTpebnexnns u Bogonotpebnenus.

6.1 JKOHOMUA XUMUKATOB

Heobxoaumo KpuTudecku npoaHanuanpoBaTh Bce Cnocobbl U MeTo bl B LIeNSAX NpeaoTepallieHUsa no6on
nepeaos3npoBKA XMMUKATOB M BOAbI MK NPOU3BOACTBE KOXW. MNocpeACTBOM TOUHOMN AO3UPOBKA, PETYNUPOBKA
1 Hagnexatlero KOHTPONs NPoLEeCCoB BO3MOXHA 3KOHOMUA A0 10 % XUMUKaTOB.

Y ny4yLeHHbI KOHTPOMb TEXHONMOTMYECKUX NPOLLECCOB U KOHTPOSIb KayecTBa NPoAyKUMn NpUBOANT K CO-
KpalleHWto NoTepb K, criefoBaTernbHO, K COKpaLLEeHUIo cnyYaes NOBTOPHOW 06paboTku (a aTo NnoTepu BoAbl, XU-
MUKaTOB U 3HEprn), 06pasoBaHNiD MEHbLUEro KonMyecTBa o6peskoB 1 NOSTHOCTLIO 3abpakoBaHHbIX LKYP.

PaGouve npoLleaypbl ANsi B3BELWMBAHUA U JO3UPOBKA XMMUKATOB AOIPKHBI ObITb MpoaHanmM3npoBaHsl 1
TaM, rae BO3MOXHO, YCOBEPLUEHCTBOBaHLI. OTCYTCTBUE BHUMaHUA K BONPOCcaM aHepro- u Matepuanocéepexe-
HWUSA NPUBOAMT K TEHOEHUMU WUCMONb30BaHUA GOMbLUEro KoNu4YecTsa XMMWUKaTOB, AaXe ecnu B 3TOM HeT
HeobxXoaMMOCTU.

6.2 CHwkeHue 3HepronoTpebneHus

B Lenax cHukeHus aHepronoTpebneHns AomkeH BbITb YMEHbLUEH pacxoq ropsiyeii Bogsl (Hanpumep, 3a
CYET YMEeHbLUEHNs1 BOAOTOKA, MPOMBIBKU KOX MapTUsiIMU) 1 orpkHa 6bITb 06ecneyeHa rapaHTusi Toro, 4YTo Bce
Tensble 1 ropsvme NoBEepXHOCTU (TPYObl MU eMKOCTU) UMEIDT XopoLuyto usonsaumio. Kpome Toro, Bo usbexaHue
noTepb Tenna cnegyeTt KOHTPONMPOBaTh TEMMNEPATYPY U BIAXHOCTb B CYLUMITLHSIX.

B HacTosilee BpeMsl HegocTaToveH 0bbem obLeaocTynHon nHcopmaumm o noTpebneHun aHeprium Ha
KOHKPETHBIX KOXKEeBEHHbIX 3aBofax (B AybunsHom npoussoactse). [Ans Toro 4tobbl MMeTb 6onblue Hdopma-
Lun, HeobxoAMMO BECTU XypHaribl NOTpebneHnus aHeprumn aAnsi NpouM3BOACTBA dMeKTPUMYeCTBa, Tenna (napa u
TepmoobpaboTku) 1 cxaToro Bosgyxa, ocobeHHO A11s1 POLEeCCOB C CaMbIM BbICOKUM NoTpebneHnemM aHeprum,
Takux, kak 0bpaboTka CTOUHBIX BOA U CyLLKA KOXKM.

B kayecTtBe HAT MOryT 6bITb UCMOSb30BaHbI PErMCcTpaLsa U AOKYMEHTUPOBaHUE AaHHbIX O NoTpebneHun
3aNeKTPUYECKOW 1 TeNMOBON aHeprum (Mapa v ropsiyein BoAbl), a Takke CXKaToro Bosgyxa, ocobeHHo Ansa eanHuy,
obopynoBaHus ¢ Haubonee BLICOKUM NMOTpebreHneM, HanpuMep Takux, Kak 06paboTka CTOYHbIX BOA U CyLUKA
KOXKW.

KpynHoe koxeBeHHOe npeanpusitTue HyxaaeTtcsl B COGCTBEHHOW cUCTEME JTIOKarnbHOro NPOU3BOACTBEH-
HOrO KOHTPOMNSA pauUoHaNbHOro NOTPebIeHNsa 3HepPruu.

Macwtab Takoil cUcTEMbI JOIKEH COOTBETCTBOBATbL YPOBHIO MOTPEOeHNUs 3Heprun, HO LenecoobpasHo
npeaycMoTpeTb U OCYLLECTBUTL CrieayoLlne AencTBus:

- ycTaHOBeHue, paccCMOTpeHNe 1 akTyanuaauus notpebneHns sHeprum Ans Lenen u 3afaav OCHOBHOM U
BCNOMOraTensHON NPON3BOACTBEHHOW AeATENbHOCTY;

- perucTpauusi/AoKyMeHTUpPOBaHWE Ha PEerynsapHOA U YCTAHOBIEHHOW cTaHAapTaMu, TeXHUYeCKUMU
YCNOBUAMU (OPYrMMX JOKYMEHTaMU) OCHOBE (HanpumMep, exeyacHo, eXXeHeBHO, exeHeaensHo 1 T.4.) TeKy-
wero/caktudeckoro noTpebneHust aHeprum ¢ pasaesnieHMeM rno Tunam 3HeprMmM U OCHOBHLIM BUAAM ee KOHeY-
HOro UCMNONb30BaHUSA;

- paspaboTka MHAUKATOPOB pe3ynbTaTUBHOCTU UCNOMbL30BaHUS SHEPTUU (MCTOPUHECKU CIIOXUBLUNECS
3HepreTU4ecKne XxapakTepucTUKU UM cTaHAapTUIUPOBaHHBLIE MHAUKATOPLI, CBA3AHHLIE, HAaNMPUMeEp, ¢ NPous-
BOACTBEHHbLIM MPOLIECCOM U Hapy)XXHOW TeMnepaTypon 34aHus);
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- KOHTPONb pe3ynbTaTUBHOCTU NCTONb30BaHUS SHEPrK, BKMoYas pazpaboTKy MexaHU3MOB aBapuiHon
CUrHanmMsaLum U roToBHOCTU K HeMeANeHHbIM eACTBUAM Npu ornoseLleHrnn 06 ornacHol o6cTaHoBKe ornepaTo-
POB 1 BCEX COTPYAHUKOB OpraHnsaLum o CyLLeCTBEHHOM U3MEHEHUN, MO CPaBHEHWIO ¢ pacyeTHbIM/NPOrHO3U-
PYEeMbIM XapaKkTepoMm UCNOSb30BaHUSA SHEPriu;

- obecneyeHne COOTBETCTBYIOLLMX KOPPEKTUPYIOLIMX AEUCTBUIA B criyyae aBapuiiHON 0BCTaHOBKN, 1X
perucTpauuns/aokyMeHTMpoBaHue;

- npegocTaBrieHne KOHKPETHOW U CBOeBPEeMEHHOW UHdopMaLmm 06 UCMoNbL3OBaHNN 3HEPrUK BCeM 3a-
VHTepecoBaHHbIM NLaM ¢ aAeHTUULUPOBAHHON OTBETCTBEHHOCTLIO 32 perynnpoBaHue notTpebneHus aHep-
rmun.

3HauuTenbHbLIN UHTEpPEC NPeAcTaBNAeT CHUXKeHWE 3HepronoTpebeHUs B NpoLieccax CyLLUKX, NoAroToBKY
ropsiver Bofbl 1 nepepaboTku CTOUHbIX Bod. C 9KOMOrM4eckon ToukM 3peHuns (Hapsaay ¢ notpebneHnem Tenno-
BOW U 3MEKTPUHECKON 3HEPrU) OCHOBHOE BHUMaHWe HeobXoaNMO coCPeOoTOUUTL Ha CreayoLLMX MO3ULMSX:

- BWA UCTOYHUKA 3HEPruu;

BUA TONMBA;

- TUN KOTNa;

- MeponpuaTUs Nno sHeprocbepexxeHunto.

MoTpebneHne aHeprn Ha NPeanPUATUAX KOXKEBEHHON NPOMBILLNEHHOCTU 3aBUCUT NpenMyLLeCTBEHHO
OT cneayoLwmx pakTopos:

- BWA NPOU3BOACTBA, NPOUIBOAUTENILHOCTL 1 rabapuTbl 060pyaoBaHUS;

- obopyaosaHue Ans 04MCTKM BbIGpocos/ cEpocos;

- BO34yxoobmeH ans obecnedeHUs YCroBuiA TEXHWUKKN 6e3onacHocT Ha pabodem mecTe;

- TernroBble NoTepn B 34aHUAX U TEXHONOrMYECKUX eanHULax;

- XapakTep nokanbHon 06paboTku CTOUHBLIX BOA HENOCPEACTBEHHO Ha NPOU3BOACTBEHHON NioLaaxe;

- cnocob nNMKeMAaLMM OTXOAO0B W NOKaNbHON YTUNU3aLMM 3HEPrN 3a CHET UCMOSIb30BaHNA OTXOA0B He-
MocpeAcTBEHHO Ha NPOU3BOACTBEHHOW NoLLaaKe.

MoTpebnsaemMyio 3HEPruo NCNOMb3YIOT B KAYECTBE TEMMOBON 3HEPrun ANA TaKMX TEXHONOrMYECKUX Npo-
LleccoB, Kak CyLLKa, NoAroToBka ropsivei Boabl, 06orpes nNpou3BoACTBEHHLIX yH4acTKoB, obecrneyeHune Aasne-
HUS cKaToro Bosgyxa (MCnonb3oBaHWe pacTBOPWUTENeRn, OTCOC Nblnu), NpuBedeHUe B ASNCTBUE MaLLUH U
obopyaoBaHusa, ocBeLleHre 1 T. 4.

OcHoBbIBasick Ha UccneaoBaHNsax B obnacTu aHepronoTpebneHuns, nposoamsBLuMxca B 70-x u 80-x rr.
XX Beka [1], MOXHO caenaTb BblBOA, 4TO NpUbnn3uTensHo 85 % Bcero aHepronoTpebneHna coctasnsaeT Ten-
noBas 3Heprnst n 15 % — anekTpudeckas sHeprusl.

B Tabnuue 4 npuBeaeHbl NokasaTenu 3HepronoTpebneHUsa No BUAaM UCMonb3yeMon SHeprnu.

Tabnwuya 4 —T[lotpebneHune TENMOBON U 3MEKTPUHECKON 3HEPTUN

Bup aHeprum TexHonoruveckue onepauuu [ons 8 o6wem notpebnenuu, %
TennoBasi aHepvs Cywka 32—34
MoaroToska ropsiueli Boabl 32—34
OTonnexHne NoMeLLeHn 17—20
OnekTpuyeckas aHepms O6cnyxuBaHve MalmH n 060pyAOBaHUSA, NCNONb3YEMbIX
B TEXHONOMYECKMX Npoueccax 9—12
CxaTbii BO3ayX 1,5—3
OcBelleHne 1,5—3

Ha MHOMX KOXXeBEHHBIX 3aBOJlaX UCMOMb3YOT OAUH LeHTPanu3oBaHHbIA UM HECKONbKO AeLeHTpanuso-
BaHHbIX KOTMOB ANdA nony4yeHus napa (tenna). O6bIMHO KOTMbI OTANMMBAIOT rasom, HedTenpodykTaMmu unu
yrrem, Ho UHOTa B Ka4eCTBE SHEProHOCUTENs UCMOMNb3YHOT OTXOARI, HaNpPUMEP XUpbl, HeKoTopble oTpaboTas-
Wne roploune M cmasouHble MaTepuvarnsl, NoAaoHbl U Ap. BOMNbLIMHCTBO KOXeBEHHbIX 3aBOA0B WUCTOMNb3YIOT
LleHTPan13oBaHHble NOCTaBKW JIEKTPOSHEPruM.

Knumart okasbiBaeT peluatollee BNUsiIHUE Ha NoTpe6eHne sHeprum Ha KoXXeBEHHbIX 3aBOAax, B CBSI3U C
YyeM BepoATHLI GonbluMe pasnuuusa B 3HepronoTpeGneHnn KoXXeBeHHbIX 3aBOAOB B pasHbIX pernoHax Poccuit-
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ckon ®efgepaumn. Cuntaetcs, 4To NOTPEBHOCTU KOXEBEHHOTO 3aBoAa B TEMSOBOM 3HEPrMn YMEHbLUAIoTCA Ha
2 % Ha kaxabliA rpagyc npu cpeaHero4oBOM NOBLILWEHWN TeMNepaTypbl.

MoTtpebneHne anekTpoaHeprum, Heobxoaumoe Anst Guonoruyeckoin 06paboTkM CTOUHBIX BOA (Ha Koxke-
BEHHOM 3aBofe), MOXeT cocTaBnaTb 6onee 50 % obLwero sHepronoTpebneHust 060pyA0BaHNSi CAMOCTOATE b
HOTO NpeanpuaTUa ana o6paboTku CTOYHBIX BOA.

CpaBHUTENbHbIA aHanM3 aHepronoTpebneHns Ha eBpOoMencKNX KOXEBEeHHbIX 3aBodax nokasas, yTo
aHepronoTpebreHne MoXxeT BapbupoBaThes B Npedenax oT 9,3 ao 42 [k Ha 1 T KOXXEBEHHOTO Chipbs (Heayo-
neHas, cblpoMaATHas Koxa). B npunoxeHur A npueegeHbl npyMepbl NoTpebneHnsa TenNoBOW 1 3NeKTpUYeckon
SHEPrN KOXKEBEHHBIMK 3aBoAamMu 3a pybexom.

OCHOBHbIE UCTOYHWKN NOTEPb SHEPTA — OTXOAALLUMIA ropsayniA BO3AYX, OTXOASLINE ropsiyme CTOYHbIe
BOAbI, MOTEPU MPU pacnpeaerneHn S3Heprn 1 Yepes BbITSKHbIE UMW AbIMOBbIE TPYObI.

CokpallieHus aHepronoTpebneHns JOCTMraT 3a cHeT MUHUMN3ALIMU SHepronoTepb, HanpuMep nocpes-
CTBOM WCMOMb30BaHNA TENSOBbIX HACOCOB B MPOLeccax CyLUKW, COKpalueHns notpebneHns (ropsvei) sogel,
ONTUMM3ALMN UCTIONBb30BaHWS SHePrnM ANs NoBbieHUs 3deKTUBHOCTA NpoLeccoB (HanpuMep, CyLikn) 1
npasunbHOro Buibopa rabapntoB MallMH U 0GopyaoBaHus.

Kpome Toro, BaxeH BbIGOP 3HEProHOCUTENS, HanpUMep TOMMBa 1 BO3OBHOBNSEMOro UCTOYHUKA SHEp-
run. A1oT hbakTop cnedyeT NPUHAMATL BO BHUMAaHWE NpU yTUNIU3aLMM 3Heprim nocpeactTBOM aspobHon unu
aHaspobHol 06paboTkun U TepMmudeckor 06paboTkn 0TX040B, 0BpasyroLLNXCs Ha KOXKeBEHHOM 3aBoje.

MHorne BO3MOXHOCTN 3KOHOMUN SHEPTM YNOMSIHYThI HKE; X NPUMEHUMOCTL AN KOHKPETHOTO KoXe-
BEHHOro 3aBoJa 3aBUCUT OT paHee NPOoBeAeHHbIX MeponpusTUA U KNumara.

PacnpepenurensHble TpyGonposoasl ANs napa 1 oAbl ¢ TemnepaTtypolt Beiwwe 30 °C AoMmKHbI BbITh rep-
METUYHBIMW U XOPOLLIO N30IMPOBAHHBIMA. [omKHBI BbITb YCTPaHEHbl He TONBbKO BU3yanbHO BUAUMBIE YTEUKN
napa, HO TaKkxke 4OMKHbI BbITb NPOBEpPeHbl BCe BU3yanbHO HEBUAUMbIE YacTU CUCTEMBI.

MapoBol koHAeHcaT JoMKeH ObITb YTUNN3UPOBAH.

PykoBogsLmMmM NprHLMMNOM AOSKHO CTaTb OTCYTCTBUE SHepronoTpebnernsa 6e3 ocyecTBneHnUs TeXHO-
norMyeckoro npouecca (C BO3MOXHBIM UCKNOYeHUeM NnLWb Ans oborpesa NPoU3BOACTBEHHOTO yyacTka).

C nomoLLbo TeNnooOMEHHUKOB 3Heprua MoxeT OblTb BOCCTAHOBNEHA: U3 BaHH ANA 0TX040B, 0bpasyto-
wuxea nocne o6paboTku; U3 koHAeHcaTa, 06pasyroLeroca B BakyyMHbIX CYLUMMKAX; U3 BOAbI, Ucnapstoweinca
MPU BbICOKOYACTOTHOM CYLLKE; U3 OTXOASLLMX ra3os Mpu UX BbiCylUMBaHUA. MoxeT ObiTb BOCCTAHOBREHO A0
75 % Tenna, oTXOAALWEro Npu cyLUKe.

Mpon3BoACTBO TENSIOBOM 3HEPTUM C MOMOLLILIO TEMMOBBLIX HACOCOB 0GLIMHO SKOHOMUYHO TOMBKO B LIEHO-
BOM OTHOLLEHWM:

AnekTpuyeckasn sHeprus, [k

<2—25.
Tennosas aneprus, [

MoTpebneHue ropsiueit BoAbl OIPKHO ObITb MUHUMU3UPOBAHO; NOGLIE NOTEepU ropsiyeit Boabl Takke AB-
NATCA NOTEPSIMA 3HEPTUK.

KopoTkuin npoLecc okpalumBaHus Brne4veT 3a coboi HECKOMNbKO NOBLILWEeHHoe noTpebneHne aHepru Ha
nepemMelLMBaHue B TEXHOMOMMYECKOM Kamepe, HO 3TO YpaBHOBELLMBAETCA COKpaLLleHUeM BpeMeHN TeXHONor-
YecKoro npouecca.

Bce pesepByapbl 1 6aku aAnsi ropsiyeit Bogbl 4OMKHbI 6biTb 06LWNTHI U30NALMNENA.

HesarpsisHeHHyI0 OXNaXxaaloLLyo BoAy U3 BaKyyMHORN CyLUMIIKW cneayeT UCnonb3oBaTb B ropsiyem BO-
AocHabxeHun. Takum 06pasom mMoryT 6biTb BoccTaHoBNEHbI 10 % — 20 % noTpebneHna aHeprum us Bakyym-
HOW CYLUMIIKU.

CniegyeT yCTaHOBUTb aBTOMaTUYECKUE perynupytowme yCTponcTaa Ana oTKNIOYEHUA BEHTUMLHON apMa-
TYpbI ANs ropsiveil u XonoaHoN BoAbl, 0TKaukun Bo3ayxa, huHULWHoN 06paboTku. Henb3s octaBnath 6e3 BHUMa-
HUA Mobble yTeukn BoAbl M HapyLleHus B paboTe obopyaoBaHns, koTopble AnsaTcs 6onee HECKOMbKUX MUHYT;
ocBeTUTeNbHbIE NPUBOpPLI, BEHTUNALUA U Apyrne YCTPOUCTBA, B paboTe KOTOpbIX HeT HeobxoanumocTu, Aor-
XHbI ObITb BbIKIMIOYEHbI B TEHEHUE BEYEPHUX U HOYHBIX YaCoB.

6.3 CHwxeHue BogonoTpe6neHun

OkoHoMuUsI BoAbl cama no cebe He MPUHOCUT CHWXKEHNA Harpysku Ha okpyXarowlyto cpeaqy nocpeaCcTBOM
YMeHbLeHnA obbema 3arpasHeHua, Ho aaet paa apyrux npeuMyLlecTB:

- cGepemeHMe 3Heprum sIBNAeTCA CneacTBUeM 3KOHOMUU ropsiuen Bobl;

= 3KOHOMUA XMMUKaTOB Kak pe3ynbTaT UCNofib3oBaHnA cnaboro Toka BoAbl;
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- NPOMbIBKA NapTUSIMK NO3BONAET flyyllie KOHTPONUPOBaTb NpoLece;

- MeHbllEee KONMYecTBO 06pasyoLmMXcsl CTOYHBLIX BoA TpebyeT MeHbLUEeR MOLLHOCTI COOPYXKEHUIA AN1st NX
OYUCTKN UK yBenuuMBaeT 3hHEKTUBHOCTb CYLLIECTBYIOLLMX OHUCTHBIX COOPYXKEHWA.

CHuxkeHne BogonoTpebneHns kpaiiHe BaXKHO, Tak kak NpecHast Boaa BO MHOMMX MecTax CTaHOBUTCA Ae-
duumTom.

HeobxoaumMo 0TMETUTb, YTO CHUXEeHWe BoaonoTpebneHust NpuBoauT K 6onee BbICOKOW KOHLUEHTpauum
3arpAsHAILLMX BELLECTB B CTOYHbIX BoAax. B cBa3u ¢ aTuM LenecoobpasHo BbipaxaTb NpeAesibHble 3HaYeHUs!
cbpoca B BenMUMHAX Macchl, a He KOHLLeHTpaLuu.

K cHwkeHuto BogonoTpebneHus BeayT creayowme Mepbl:

- yCTaHOBKa aBTOMAaTUYECKUX BEHTUMEN, OTKIoYaloLWMX Boay;

- yCTaHOBKa HAacOCOB-103aTOPOoB Ans obecneyeHUs TO4HOro o6bema nogayum Bobl Npu HanosHeHun 6a-
pabaHoB U1 YaHOB BOAOW;

- yCTaHOBKa BOAOMEPHBIX CHETYMKOB M COOTBETCTBYIOLLMIA KOHTPOSIb BoAoNOTPebneHus;

- coaepxaHue BoAoNpoBoAa U U3MepuTensHoro 06opyaoBaHNA B XOPOLLEM COCTOSIHWM;,

- ycTaHoBKa acheKTUBHBIX pa3bpbl3rMBatoLLmMx HacagoK (C aBTOMaTUYECKAM OTKIIOUEHUEM) Ha LMaHrK,
ncnosbayemMble ANs NPOMbIBKY;

- NPOMBIBKA LUKYP W roflbsl NapTUAMU BMECTO MOSIOCKAHUA B NPOTOYHOW BoAE.

MpombiBKa ManbIM TOKOM BOAbI C NCNoNb3oBaHWeM Tonbko 40 % — 80 % BoAbl (OT Macchl CbipbA) BMEC-
To 06bI4HBIX 100 % — 250 % COKOHOMWUT 3HAUYUTENbHLIE 06beMbl Boabl. OAHAKo HeoBXoAUM AOMKHBLIN KOH-
TPOMb Hag NpPOoLLeCccoM, Tak Kak TPeHUe MeXAay LWKypamu u cTeHkamy 6apabaHa nosbilaeT TemnepaTypy.
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MpunoxeHune A
(cnpaBoyHoe)

MNpuMepbl NnoTpe6neHUs TENMOBOM U SNEKTPUYECKON IHepPrumn
KOXXeBeHHbLIMU 3aBoA4aMu 3a pyGexxom

A.1 Cnepytolwume ycpeaHeHHble gaHHble (¢ 1996 r.) nprBedeHbl No nokasaTensm peansHoro notpebneHuns Ha 6onb-
LUIMHCTBE NCMAHCKMX KOXKEBEHHbIX 3aBogos. [1]:

- noTpebnenne (pacxoa) aHeprumn (Tonnmea) — 80,2 1 TonnuBa/ke. OyT BbiAeNaHHON (OKkoH4YaTenbHo 06paboTaH-
HOM) KOXMW;

- noTpebneHve (pacxon) aNeKTPUYEcKon sHeprum — 174,3 (BT - 1)/kB. yT BbidenaHHon (okoHyaTensHo obpabo-
TaHHOW) KOXU;

- noTpebnenwve (pacxoa) Bogbl — 11,3 N/kB. YT BblaenaHHON (OKOHYaTeNbHO 006paboTaHHOW) KOXM.

A.2 CucTtema ucnonb3oBaHWUs TENMOBbIX HACOCOB OJ1A1 CYLLKM KOxuM Gbina paspabotana Bo dpanuum [1].

Bo Bpemsi npouecca cyLku Koxmn Heo6XoanMO TLaTenbHO KOHTPONMpoBaTh TeMNnepaTypy 1 BnaxHocTb. OTBeaeHne
MakcuMaribHO BO3MOXHOIMO KONUYECTBa BOAbI NMPU CYLLKE KOXM MOXET 03HavaTb 3KOHOMUIO aHepruv nopsigka 0,5—1 /T
ChIpbIX KOX Npw cyLke. [MogaepxaHne Ha HeOBXOAUMOM MUHUMYME TeMMNEPaTYPbl U BPEMEHM CYLLKM, a TaKkKe KonuyecTsa
OoTXOAsLero Bo3ayxa byaeT MUHUMU3VPOBATL TENMOBLIE NOTEPU (XOTS MPUOPUTET — Y4eT CBONCTB KOXM).

YTo6bl M3bexaTb NOTEPb 3HEPIVM NPU NOBTOPHOM HarpeBaHum, No BO3MOXHOCTH yrpaBneHve CyLnIbHbIMK yCTa-
HOBKaMK CrieayeT OCYLLeCTBNSATb HENPepbIBHO, a Tennonepeaaya HOBbIX YCTaHOBOK AOMKHA OblTb HU3KOM.

MokasaTenu noTpebneHns sHeprMm NPy NCMoNb30BaHUM Pa3fMYHbIX TEXHOMOTUIA CyLLKM KOXK (Tabnvua A.1) kak 6e3
TENMOBbIX HACOCOB, Tak U C UX UCMNONb3oBaHWeM Bbinv onybnukosaHb B [1].

Taobtnwunua A.1—TlotpebneHne sHeprnm Npu pasnn4HbIX TEXHOMOTUSX CYLLKN KOXU

BbinapenHas (ucnapenHas) soga, MOx/kr
MeTopg cywku
Cyuika 6e3 ucnonb3osaHus Cyuika ¢ ucrnons3oBaHuem
TennoBoOro Hacoca TennoBoOro Hacoca

TeopeTuyeckuii MUHUMYM 2,48
Cywka Ha pamax 8,17
CyluKa B HAKITEEHHOM COCTOSIHUM 6,37
KamepHasi cylwuka 5,83 1,62
BakyymHasi cywka 7,20 1,37
HenpepbiBHas cylika 5,22 1,12
BbicokouacToTHas cylika 6,84 —

A.3 ConocraBrneHve gaHHbIX NO UCMONBb3OBAHUIO 3HEPIMN HA OpPUTAHCKUX KOXEBEHHLIX 3aBofax no obpaboTtke
6b1ubmx WKyp [1] AaeT cneayowme cymmapHbie pedynbTaThl, ykadbliBalowme Ha Heo6X0AUMOCTb BbiAEIEHNS JAaHHbIX NO
oTAENbHBIM CPaBHUMbIM (COMOCTAaBUMBIM) ONepaLmnAM:

- cpefiHee UCToNb30BaHWe SHeprnn Ha 1 eauHuuy cebipbsi, o6paboTaHHoro o cocTosiHus BeT-6nio (ronbe), cocTas-
nsieT 28,58 kBT - u B AnanasoHe 27,78—31,39;

- cpegHee Ucnorb3oBaHue sHeprum Ha 1 M? OKOHHYATENbHO Bbi€NaHHON KOXM cocTaBnsieT 17,7 KBT-uB AnanasoHe
6,7—35,7.

be3 ncnonb3oBaHUsi TENMOBOMO HACOCa NPENMYLLLECTBEHHO NoTpebnsieTcst TennoBas aHeprusi. EqUHcTBEHHOE Knc-
KIIOYEHNE — BbICOKOUACTOTHAsI CYLLKA, MPU KOTOPON UCNOMb3YIOT NCKNIOUUTENBHO 3MEKTPUYECKYIO 3Hepmto. A3-3a Bbico-
KUX CTOMMOCTM 3NIEKTPUUECKON SHEPTUM U KanuTarnbHbIX 3aTPaT 3Ta TEXHOIOINS UMEET OrPaHUYEHHOE NPUMEHEHNe.

OueBUAHO, YTO ECTECTBEHHOE BbICIXaHWNE KOXN — TEXHONOIWSA C CaMbIM HUM3KUM NOTpebneHnem sHeprum.

Onsi duHUWHOWM CyLuKM SHeprocbeperaiowen TeXHONOTnen SBNAETCA HarpeB MHAPAKPACHBIM U3MYy4YeHUeMm.

Mcnonb3oBaHue 3koHOMal3epa (TennoobMeHHNKa, MCNONb3YIOLWEro Tenno oTpaboTaBLKMX ra3oB) B KOTNAxX ANs MU-
HUMM3aLMKM NOTEPL TENNa ¢ OTXOASILLMMMY razamu B AbIMOBOW TpyHe MOXeT GbiTb peKOMEHZI0BaHO MPU UCMONb30BAHUUN Ma-
JIOCEPHUCTOro TOMNMBa, OCOBeHHO rasa (B NPOTUBHOM CnyYae BO3HUKAIOT Npobnembl, CBsi3aHHble C KOppo3uewn
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ob6opygoBaHus). KoHTponb 1 06CcnyXMBaHUE KOTIOB MOMOTYT C3KOHOMWTE SHEPIUIO B MCTOYHUKE NOMyyeHns aHeprn. [py-
rMMK TEXHOJSTOMMSIMM SKOHOMUM SHEPIUU 515l KOTIIOB SIBMSIOTCS, HAaNpumep:

- ropenky ¢ uudpoBbLIM KOHTPONEM NpoLecca ropeHust Uin € KOHTPOIeM perynmpoBaHmns paboTsl KOTNa;

- 3KOHOMaM3epsbl, UCNONb3yLWMe oTpaboTasLve rasbl;

- 3KOHOMaM3epbl AN OXNaXaeHUs napa;

- KOHTPOIb PerynupoBaHnsa nogaqu Kucnopoaa;

- KOHTPOIIb NOCNeA0BaTENbHOCTU BbINOIHEHWS ONepaLuii;

- aBTOMaTM3WPOBaHHbLIV KanaH pacxoaa Tonnmea;

- yTUnusauus Tenna npy YactudHoMm cbpoce 060pOTHON BOABI U3 KOTNA;

- cucTeMbl BO3BpaTa KOHAEHCaTa;

- 3aMnopHbIN BO3AYLWHLIN KnanaH gns oTpaboTaBLIMX rasos.

Heobxoanmo nckniovaTtb niobble BUAbl XONOCTON 3KCNyaTaumm MallnH 1 060pyA0oBaHNs UMW AreKTpoaBUraTenen.

MOLLHOCTB YCTAHOBNEHHOTO SMEKTPOABUIaTENs AOIKHA COOTBETCTBOBATL NOTpebHOCTAM. [Ins MHOFMX ABUraTenen
Haunyuwasi SKoHOMUS MoXeT ObITb NONyYeHa B yCroBUsIX TexHUYeckon akcnnyatauum ¢ KM, makcyumanbHo paeHbIM 75 %
(momkHo 6bITb NPOBEPEHO st KOHKPETHbIX ABUraTenen). PerynnpoBaHre 4acToTbl 3MeKTpoaBurateneii Takke npueegeT K
CHUXXEHUIO NOTPebneHusi sHeprvu.

B cny4yae koMnpeccopoB MW HACOCOB UCTIONb30BaHWE HECKOMNBKMX MarblX eAuHWL, 060pyaoBaHus (HanpuMep, ogHa
eauHnLa obopyaoBaHms ans o6ecrneyeHus OCHOBHbIX TpeboBaHWi M JONONHUTENBHAS eanHULA o6opyaoBaHWs ANsi NINKO-
BbIX Harpy3ok) siBnsieTcsi 6ornee SKOHOMUYHbLIM, YeM ofiHa Gonbluas eguHuua 06opyaoBanusi, YTo o6bsicHaeTcs Gonbluen
BapnabenbHOCTBIO B NpoLecce MX SKCnnyarauuu.

CxaTbill BO3ayx, 6e3ycrioBHo, camas foporas hopmMa sHeprvun. Vicnonb3oBaHne CaToro Bo3zyxa oueHUBalT B 5 M
Ha 1 M? KOXM, UTO cooTBeTCTBYET NoTpebnennio aHeprum, paBHomy 0,35—0,40 /T KOXEBEHHOIO Chipbs.

B npaktnyeckmx ycnoeusix o6bluHo o6pasyetcs 10 % — 30 % noTepb, rnaBHbIM o6pa3om us-3a yteuvek. Yacto npo-
BeJeHVe KanuTanbHOro peMoHTa noaeonsiet cakoHoMuTb 0,10 /T koxxeBeHHOro cbipbsi. Micnonb3oBaHue tenna, oTxo-
JsiLLero U3 kKoMnpeccopa Ans HarpeeaHusi BoAbl unu ansi oborpesa nomelueHusi, MoxeT NokpbiTb 80 % — 90 % obuwero
3HepronoTpebrieHns kKomnpeccopa.

Xopoluee perynmpoBaHue KOMMNPeCccopoB — BaXKHbIN hakTop aHeprocHepekeHusi, MoCKorbKy 3HepronoTpebnexHve
komnpeccopa, paboTatowero BXONOCTYIO NN NPU HU3KOW Harpy3ke, NoYTy Takoe e, Kak y KoMnpeccopa, paboTatowero
NpY MakcMMarbHON Harpyske.

Kak 1 B cnyvae aBToMatM4ecKkoro perynmpoBaHusi, onTMMarnsHOro YPOBHS SKCIINyaTaUMOHHbIX XapaKTepUCTUK J0C-
TUraloT NyTEM MCMONb30BaHWUS MarnbiX eauHWL 060pya0BaHUS U NPY NCNONB30BAHWN HACOCHOTO 060pyaoBaHus. MoTokamu
cnegyeT ynpaensaTh NOCPEACTBOM PerynupoBaHuns yncna obopoToe (HacToThl BpaweHusa) HacocoB. B cucteme AomkHo
6bITb ycTpaHeHo Nboe NUIIHee CONPOTUBNEHWE NOTOKaM TENNa U MaTepuarnos.

CTeHKM kamepbl pacnbineHust cregyeTt NoaaAepXUBaTh B XOPOLWEM COCTOSHUW, OHU AOMKHBI GbiTb repMeTUYHbIMK
AN MMHUMM3AUUK NoTepb aHeprnn. CKOPOCTL OTPabOoTaBWINX ra3oB, NPOXOASALLMX Yepes OTKPLITYI0 06nacTb (NponyckHoe
ceyeHune), gonxkHa 6biTe paBHoi MUHUMYM 0,5 m/c.

MoxHo BocCTaHOBUTL NpUGNManTenbHO 3 IM'K/T KOXEBEHHOTO Chipbsi NOCPEACTBOM COHpaKMBaAHMS OTXOA0B LKYPbI U
ronbs (HaNpumep, Me3apbl, 06PE3KOoB LWKYP U Np.), nAYLWKMX Ha BIpaboTKy Knesi, U MCNoNbL30BaHWUA 0CAKOB CTOYHbIX BOA,.
Tarcke cxuranme xupa, obpasylolerocs npy me3gpeHnn, MoxeT nokpeiTe 50 % — 70 % obwmx 3aTpar TenrnoBon sHeprmn.
AHImMURCKne (OBHYMHHbBIE) KOXEBEHHbIE 3aBOAbI NOKPbIBaloT 20 % cBoern NoTpebHOCTM B TENNOBOW 3HEPIMM 3a CYET CXKUra-
HUS1 OBEYBLETO XUpa.
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MpunoxeHne b
(cnpaBoyHoe)

OpI/IeHTI/IpOBO‘-IHbIe 061beMbl UHBeCTULUIA B HannyJduwune 4OCTyNHble TeXHONMOrmn

KO)XXeBeHHOM NPOMbIWNEeHHOCTU

Tabnwuuya Bb.1— OpueHTMPOBOYHbIE OGBEMbI MHBECTULMIA B HAUNy4LLMe JOCTYMHbIE TEXHOMOMMW KOXEBEHHOW Npo-

MbILLNEHHOCTU (No cocTosiHMie Ha 2000 r. [3])

HasHaueHne MHBeCTMUMIA — 3aKynKa U MoAepHU3auma obopyaoBaHus

MHuBecTuumu, nonn. CLLIA

O6opyaoBaHne aBTOMaTU4eCKON JO3UPOBKU BOAbI 40000
BapabaHbl gns yaaneHms conm 6500
BapabaHbl agns 06e3B0ONOWMBAHNS C peLUpKynsume Boabl U UbTPOM 75000
YcTaHoBKa CMCTEMBI PELMPKYIIALMK U DUNbTpa Ha CylLecTByoWMX GapabaHax 25000
O6opyaoBanve ans yaaneHvs Boabl 7000
HoBas me3gpunbHas mawmHa 150000—200000
YcoBepLeHCTBOBaHME NCMNONb3yeMON Me3apUIibHON MaLLVHbI 75000
O6opyaoBaHue no 06e330MNMBaHUI0 AUOKCUAOM yriepoaa (EMKOCTb U 403aTop) 40000
Hosoe o6GopyaoBaHue arsi BbICOKOW mkcaumm xpoma (6apabaH ¢ cnctemori 060poTHOM

BOZbI M aBTOMaTUYECKMM KOHTPOIIEM 3HaueHuii pH u Temnepatypbl) 50000

O6opyaoBaHue A5 KOHTPOIS BbICOKON (hukcauum Xpoma; no BO3MOXHOCTM YCTaHOBKA
cucTembl 06OPOTHON BOAbI U aBTOMaTUYECKOrO KOHTPOMS 3HadeHuii pH v TemnepaTypsl
Ha cyuecTByOWmMX GapabaHax

15000—20000

O6opyaoBaHve Ans BOCCTAHOBIEHNS XpOMa B 3aBUCUMOCTH OT 06 bEMOB NPOM3BOACTBA
M KOHLEHTpaLMn XpoMa B pacTBope

100000

BanuvkoBble MalLWHbI ans oKkpawmBaHnsA

160000

YcTaHoBKa NO OKUCNEHUIO Cyﬂb(bVI,EI,OB, B 3aBUCUMOCTU OT 06bEMOB

20000—25000

Mo npeaBapuTenbHON oueHke, Heobxoanmo fo6aeutb 15 % — 20 % ANsi OCYLLECTBNEHUs) CTPOUTENIBHO-MOHTaX-
HbIX paboT u okono 10 % — Ha npoekTHble paboTsl. Kpome Toro, 25 000 000 gonn. CLIA notpebyeTcs Ha ocHalleHue na-

GopaTopun 1 NpoBeaeHUe NabopaTopHbIX UCCNEa0BaHUIA.
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Bbi6pochki/copochl, 0TX0Abl NPeANPUATUIA KOXXKeBEHHOW NPOMbILLNIEHHOCTU

B.1 MNpeaenbHo AONYCTUMbIE 3HAYEHUA 3arpA3HeHUs

JaHHoe npunoxeHwe ycTaHaBMMBAET, YTO NPeACTABNEHHble MpederibHO AONYCTUMbIE 3HAYEHUST 3arpPsiI3HEHWUN
(NAC/NAB) e Buae BLIGPOCOB/COHPOCOB, OTXOAOB ABNAIOTCA AOCTUKUMbIMU NMPU ucnonbsoBanum HAT. 310 o3HavaeT, uTo
npeaenbHble 3Ha4YeHNs YPOBHEN 3arpasHeHusi 6asnpyoTcsl Ha UCMOMb3YEMbIX TEXHOMOMUAX, HO 3TO HE 03HAYAEeT, YTO Ka-
Ky10-TO KOHKPETHYIO TEXHOMOIMIO UNWU COYeTaHue TEXHOMNOUI 06s3aTenbHO criegyeT UCNONb30BaTh ATl AOCTUXEHUS AaH-
HbIX NpeaenbHbIX 3Ha4YeHUi BbIGpocoB/cOpocoB nnn o6bemos obpasoBaHust 0Txogos. Camo KOXEBEHHOe NpeanpusTne
OOJIDKHO pewaTb, KaKMM MMEHHO 06pa3om ero nokasarenu gQormkHol cootBeTcTBoBaThL MAB/MAC.

B.2 Bbi6pochl B atmocdepy

B tabnuue B.1 nepeuncnexbl ocHoBHbIE BelwecTBa, BolbpackiBaeMble B aTMOcdhepy.

Tabnunuya B.1—lpegenbHbie 3Ha4eHnn BbIGPOCOB NPY UCMONB3OBAHMM HAWNYHLWNX AOCTYMNHBLIX TEXHONOMIA

MpepenbHble 3Ha4eHUs BLIGPOCOB

UeTouHuKK
Beibpoce! npu ucnonbsosaHum HAT"
3anax BrIGpockl cepoBoaopoaa U3 CTOUHLIX BOA Npouecca Hectomnkmit HenpusTHLIN
06e3BoNOWMBaHUS. 3anax
Buonorndeckoe pasnoxeHue OpraHMYecKUx Be-
WecTB, Hanpumep Me3apsi
Ceposogopog (H,S) BrIGpockl cepoBogopoda U3 CTOUHBIX BOA Npouecca
06e3BoNoLWNBaHKS 5 mrim®
Mbnb BeIGpoChl NpY CXUraHUM TOMNMUBA B KOTENBHBIX 50 mr/im® yrns

50 mr/m® masyTa
5 mr/m® rasa

Oxkeunapl asota (NOx)?

BbiBpocbl Mpu CKUraHUM TOMMUBaE B KOTEMbHbIX
MOLLHOCTBIO CBbiwe 50 MBT

650 mr/m* yrmnsi
450 mr/m® masyTa
350 mr/m® rasa

Ounokeng cepbl (SO,)

BeiBpockl Mpu CKUraHuM TOMMMBA B KOTEINbHbIX
MOLLHOCTLIO CBbiwe 50 MBT

500 mr/m®

INletyune opranudeckue
COeAMHEHns

BbIGpoChl XMMMKaTOB HA OCHOBE PacTBOPUTENEN

50 mrim®

101,3 kMNa.

Y Bee KOHUEHTpaUun gaHbl B Mr/HMS, rae 1 v = 1 M npy TemnepaTtype, pasHor 0 °C n gaBneHun, paBHOM

9 CraHpapTbl Ha BbIBPOCHI yCTaHOBNEHb! AN Pa3nuYHbIX BUAOB ToNnuea (UctouHuk: OdupekTuea [4]).

B.3 CTto4HbIle BOAbI

OcHOBHblE BelecTBa, copacbiBaeMble B CTOYHbIe BOAbI, 00pasylomecs Ha KOXEBEHHOM 3aBoae, NMpPUBEAeHb! B

Tabnuue B.2

Tabnwuuya B.2—pegencHbie 3Ha4eHWs COPOCOB MPU NCMOMNBL3OBAHMM HAUIMYYLLUX JOCTYMHbIX TEXHOMOrNIA

3arpssHeHune

MpenensHble 3Ha4eHns cb6pocos
npu ucnonesoeaHun HAT

Temnepatypa, °C <30
pH cTouHol BoAbl 6,5—8,5
BMNKs", mr O,/n 20
XMK, mr/n 160
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Okonvanue mabnuysi B.2

SarpsiaHenme MpepeneHbie 3Ha4eHus cbpocos
npu ucnons3osanun HAT

BaegeleHHble TBepAbIE BeWweCcTea, Mr/n 30

O6Luee KONUYEeCTBO Xpoma, Mr/n 0,2
LLlecTMBaneHTHbIN XpOM, Mr/n Het

AMMOHMIA, Mr N/n 2

O6wmit asot, mr N/n 5

docdatsl, Mr P/n —_

Motowme cpeactea, mMr/n 2

Xnopwabl, Mr/n 1

CynbcpaTsl, Mr/n 300
Cynbcunabl, mr/n 2

Kup n macno, mr/n 5

R EI:IK5 — Broxumudeckasi NnoTpebHOCTb B KUcnopoae 3a 5 cyT, Heo6xoanmas anst OKMCNEHUs OpPraHNYecKnx coe-

OVHEHWI, HaxXoAsILLKXCS B BOZE.

HonxeH ObITb ycTAHOBMNEH NpegenbHbii 06bem cbpoca CTo4HbIX BOg B Buae hmkcnpoBaHHoro o6bema B rog unu
ob6bema Ha 1 T CbIpbIX LUKYP.

B.4 Teepable oTxoAabl

Bonbluas vacTb TBEpPABIX OTXOAO0B KOXEBEHHOro NpoM3BoAacTBa MOXeT BbITb NpoaaHa kak nonydabpukart ans apy-
rMx oTpacnen NPOMBbILLIEHHOCTU. KonuyecTBo XpomMcoaepKallmx 0TX0A0B crielyeT NoAAEPXKMBaTh HA MUHUMATTBHO BO3-
MOXHOM YpOBHe. Jlydwmii cnoco6 pasmelleHus TakMx OTXOOOB — MX Mpofaxa Kak noGovHOro npoaykra OCHOBHOIO
npou3BoacTBa.

Teepable 0TXo4bl XPOMOBLIX AyOUeH:

- 06pesky ComneHbIX ChIPbIX LWKYP (XBOCTbI, KOMEHHbIE Yalleyku, MNoTb U T.N.);

- Cblpasi Me3apa;

- M3BECTKOBaHHas Me3apa;

- 06pe3Kkn 0TMOYHO-30IBHOIO LieXa;

- oTXoabl gBoeHus (0o aybnenums);

- OTXOA4bl ABOEHWSI XPOMUPOBAHHLIX LLKYP;

- OTXOAbl 3aYUCTKM XPOMUPOBAHHbIX LUKYP (CTPYKKa, Mbirb);

- XpOMOBble 00pesku;

- MONUPOBOYHASA MNbiSb;

- LWNaMbl OYUCTKU CTOYHBIX BOA.

B.41 WU3BneueHue cana n xvpa 3 me3fpbl

MpoGnemMbl ucrnonb3oBaHns Me3apbl peLatoT 3a py6ekom pasnuyHbiMu criocobamm. Ha HEKOTOPbLIX KOXKEBEHHbIX 3a-
Bogax EC yxe Heckonbko neT ucnone3yot npouecc «Jlamatmk» [3]. B aaHHOM npouecce KNEWKOBUHY HAarpeBaloT napom Ao
65 °C — 70 °C gns pasgenenus xmpoeoi u 6enkoson dpakumii. OgHako XupoBast ppakumsi ocTaeTcs 3arpsisHeHHoun Gen-
KOM, YTO SIBMNSIETCA HEQOCTaTKOM. B HECKONbKO yryulleHHOM BapuaHTe JaHHoro npouecca (npouecc «Cekko-llamatuky,
ucnonb3yembiii B CkaHAMHABCKUX CTpaHax [3]) M3BnekaioT Xup BbICOKOro kadecTtBa. LleHa nonyueHus Takoro xupa He
BbllLE, YEM Npu nepepaboTke Ha yTuNn3aunoHHoM 3aBode. HegocTtaTkom gaHHoro metoaa sIBAsieTcsl To, YTO YacTb XuUpa
yXOAUT B CTOYHbIE BOAbI.

Ha vewcknx KoXXeBeHHbIX 3aBogax mesgpy obpabarbiBaloT XMMmMKaTamm nocne ee n3menbYeHus], UTo cnocobeTeyeT
MONy4YEHUI0 BbICOKOW CTENEHN 06E3BOXUBaAHWUSA N U3BNEYEHUS Xupa rnog npeccom. XKup otaensiiot ot xxuakon assl U B pe-
3ynbTaTte NONy4aioT Xup OHeHb BLICOKOTO KadecTBa. benkoryio hpakumio (TBepAyio B CNPECCOBAHHOM BELLECTBE) U3Menb-
HaloT, cylwar U nepemansisaioT B 6enkoByio myky ¢ 60 % — 68 %-Hbim cogepxanmem benka [3].

XKup n 6enok moryT 6bITb M3BMEYEHBI U3 ME3APLI TAKKE C NOMOLLBIO (DEPMEHTOB, KaK NOKa3biBAET UTANBbAHCKUIA
onbIT. CHavana me3apy NpombiBaloT (ANs yaanexnma cynbmaos), 3atem KapbokcunupyioT 1 NPOMLIBAIOT elwe pas ans
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yaaneHus conei. OctaBwytocs YacTb o6pabaTtbiBaoT nanamHom (npoTeasoit) npu pH = 8 n Temnepatype 55 °C. M3Bneve-
HWe xupa npumepHo pasHo 95 % [3].

Bo Bcex cnyvanx mesgpa gorxHa 6blTe NepepaboTaHa Ao ee M3BECTKOBaHMS, 4TO No3eBonsieT 6onee apdekTMBHO
MCrNonb3oBaTb NOBOYHYO MPOAYKLMIO.

B.5 Otxoabl |I—IV knaccoB onacHocTH

Otxogamu |—IV knaccoB onacHOCTM B OCHOBHOM SIBMSIOTCS WNaMbl M XMMUKaTbl, MCMONb3yeMble B mpouecce hu-
HULWHON 06paboTKM KOXW. KONMYeCTBO U TUMbI OTXOO0B XMMUKaTOB 3aBUCSIT OT BbIOOpa peareHToB (KpacuTernen u cpeacTs
Anst 06paboTkM NoBepxXHOCTU KoxuM). LLnamel, cogepallme NUrMeHTl, 4acTo paccMaTpuBaloT Kak oTxodbl I—IV knaccos
0OnacHoCTY, Nognexalume 3aXOPOHEHWUIO UNMN YHUHTOXEHWIO.

B.6 KoHTponb M 0TY4eTHOCTL O COBNIOASHUM TPEOOBaAHMI K YPOBHIO 3arpA3HeHUs
MpwumeyaHun e — Huxe npuBeaeHbl TEXHONOMMU NPOM3BOACTBEHHOIO KOHTPOIS.

B.6.1 Bribpochl B aTmocdepy

Heobxoammo nepuoauyecky 6paTb 06pasLibl BO3AyXa y BbIXOAHbIX OTBEPCTUI AbIMOBLIX TPYO B COOTBETCTBWM C Tpe-
BoBaHUs MK NPMPOAOOXPaHHOro pa3peLleHns. [ns neTyumx opraHu4ecknx COegMHEHN B3siTne 06pasLoB BO3ayxa 06bIYHO
OCYLLECTBNSIOT OUH pa3 B rog.

B.6.2 CtouHble Boabl

HeobxoanMmo ocyLecTBNATL HENPEPbIBHbIN KOHTPOIb BENUYUHBLI pH 1 CTOKOB OT yCTAHOBKU BMONOIMYECKON O4UCTKU
CTOYHbIX BOA (B BbIPaBHWBAIOLLEN CTOK aKKyMYIIMPYIOLLEN eMKOCTU) U B CTOKaxX OT COOPYXEHWUI NO OYMCTKE CTOYHbIX BOA,
€XeAHEeBHbIV KOHTPOSb NOTOKA U 006beMa CTOUHbIX BOJ B COOTBETCTBUM C TPeBGOBaHWSIMU NPUPOAOOXPaHHOIo paspelue-
HUS.

Heobxoarmo ocyLwecTBNATL KOHTPOIb BXOASILLMX W BbIXOASLUMX XKNOKOCTEN OT YCTAHOBKM OYMCTKM CTOYHBIX BOZ, ISt
CHWXeHus aHaveHuns BINK n koHUeHTpauun BeIXoasLWwmx CTOKoB. Bee aTo 6yaeT cnocobeTBOBaTE NpeaynpeskaeHNIo BO3HUK-
HOBEHUA Kaknx-nubo TPyAHOCTEN HA OYNCTHBLIX COOPYXEHUSIX UK UX U3ObITOYHOIO 3arpsis3HeHnsi. Tokcudeckoe Bo3feii-
CTBME OYMLLEHHbIX CTOKOB OLEHMBAIOT M NPU HEOGXOAUMOCTU M3MEPSAIOT C UCMONb30BaHNEM YCTAHOBIEHHON METOAUKN
npoBegeHns nabopaTopHbIX aHann3oB.

B.6.3 TBepable oTxoabl

Bce Tmnbl 0TX0O0B, MX KONMYECTBO, AaThl U CNOcobbl UX pa3meLLeHUs AOMKHEl ObiTb 3aHECEHbI B PETUCTP.

TecTbl Ha WENOYHOCTb AOMKHbI ObITh OCYLECTBNEHbI AN LWNaMOB W APYTUX MaTtepuanos, NpeaHasHauYeHHbIX Ans
pasMelLeHNsi Ha NONMIroHax OTXOA0B.

PekomenpyeTcst BECTV rogoByH OTHETHOCTE MO CHUXEHWI0 06pa3oBaHusi OTXOA0B, KOTOpbIe oTpaxanu 6bl ycunus,
npeanpvHYMaemMble Ansi CHWKEHUs! NOTpebrneHns KOHKPETHBIX NMePBUYHBLIX PECYPCOB U MOBbLILLEHWA UCMONb30BaHNA BTO-
PUYHBIX PECYPCOB.

B.6.4 OTtxopbl I—IV knaccoB onacHoOCTH

[ns kaxaoro MeLWEerocs B 0TXo04axX TOKCUYHOTO BELLECTBA A0MKeH ObiTh TOUHO onpederneH metoa B3ATnsA npob Ha
OCHOBE CTaHAAPTOB U METOAMK, UCMONb3YEeMbIX NPY NPOBEASHNM aHanu3oBs, TpeGoBaHuii K Nnabopatopum, METOA0B OLEHKN
COOTBETCTBMSA YPOBHSA 3arpsi3HEHNS YCTAHOBIEHHbIM NPeaebHbIM 3HAYEHUSM U T.4.

B.7 OtyeTHOCTBL

OTuUeTHOCTb CrieyeT BECTW B COOTBETCTBUM C AEMCTBYIOLMMN HOPMATVBHLIMI aKTaMu 1 npasunamu, paspabortan-
HBIMM 1O COIMacoBaHMNIO C NMPUPOAOOXPAHHBIMW OPraHamy.
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