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Mpepucnosue

Llenn n npuHUMnbl cTaHgapTu3aumn B Poccuiickoil ®efepaunn ycTaHoBNeHbl defepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-d3 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHaapTusauusa B Poccuiickoii ®enepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 PA3SPABOTAH ®epepasbHbiM rocyfapCcTBEHHbIM YHUTApPHbIM Npeanpusatnem «Bcepoccuiickuidi Ha-
YUYHO-MCCMeA0BaTENbCKNIA LEHTP cTaHfapTU3aumnm, nHdopmauum u ceptudukalmm coipbs, MaTepranos v Be-
wect» (Pryrn «BHULICMB») COBMECTHO C 3akpbITbiM akLUMOHEPHbIM 06LwecTBOM «/IHHOBALMOHHbIN
akonornyeckuin poHg» («MHIKO» 3A0)

2 BHECEH TK 349 «O6palyeHue ¢ oTxogamm»

3 YTBEPX/[EH W BBEAEH B AENCTBVE [pukasom ®enepasbHOro areHTCTBa N0 TeXHUYECKOMY
perynvpoBaHuio n metponorum ot 23 gekabps 2010 r. No 987-cT

4 HacToswumin cTaHgapT pa3paboTaH ¢ y4eTOM OCHOBHbIX NOI0XeHU CnpaBoyHmka EC no Hanayuwmm
[OCTYMNHbIM TeXHONOrMAM «EBponeiickas komuceus. KomnnekcHoe npegynpexgeHvue n KOHTPO/b 3arpsAsHe-
HWii. CnpaBoYHOe PyKOBOACTBO MO HaWy4LIMM JOCTYMNHbIM TexHonoruam. O6paboTka WKyp v fybneHne Kox.
despanb 2003 r.» («European Commission. Integrated Pollution Prevention and Control. Reference Document
on Best Available Techniques for the Tanning of Hides and Skins. February 2003») n Pa6ouuMm fOKyMeHTOM
No 31 ot 28 cheBpans 2000 r.. BAT gna koxeBeHHoro npoussogctea (npoekt TACUC «[ockomakonorns
P® — COWI»)

5 BBEJEH BINEPBbLIE

MHdpopmaLmsi 06 M3MEHEHUAX K HACTOsILLEMY CTaHAap Ty Ny6nKye T Csl B €XErofHo 134aBaeMoM WH-
¢hopMaLMOHHOM yKa3aTene «HaunoHa/bHble CTaHAapThi», & TeKCT U3MEHeHWIi U NoNpPaBoK — B exeme-
CSIYHO M3aaBaeMbIX MHOPMALMOHHbIX YKa3aTensx «HaumoHanbHblo cTaHaapThl». B ciyyas nepecMoTpa
(3aMeHbI) MM OTMEHBI HACTOSILLEr0 CTaH4apTa CooTBETCTBYKLLEe yBejoMIeHNe 6yfeT ony6MKOBaHoO
B ©XXEMECSUYHO N34aBaeMoM UH(DOPMAaLMOHHOM yKasaTe e «HauynoHaibHble CTaHgapThi». COOTBeTCTBY-
loLLan uHdopmaums, yBegoMeHne U TekcTbl pa3MeLlalnTcs Takke B MHPOpMaLoHHO cucTeme obLLero
Nonb30BaHNUsA — Ha ohuLManbHOM caiiTe PefjepasibHOro areHTCTBa N0 TEXHNYECKOMY PETY/IMPOBAHUIO U
MeTposioruv B ceTu HTepHeT

© CrtaHgapTuHopm. 2011

HacToswuit cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTMYHO BOCNPOU3BEEH, TPaXXMPOBaH U pac-
MPOCTPaHEH B kayecTBe 0hMLManbHOMO U3fanns 6e3 paspelleHuss defepasibHOro areHTCTBa No TeXHNYEeCKo-
My perysiMpoBaHuio U1 MeTPOosIoriun
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BeBepeHune

B HacToseM cTaHAapTe npefcTaBneHsl 6a3vpyoLmnecs Ha cooTBeTcTByOWeM CnpaBoyHuke [1] no Ha-
NAYYLWUM JOCTYMHBIM TEXHOMOMMAM U Ha pasfeno 6.3 MpunoxeHnsa | AupekTusbl [2] Haunyywve fOCTyNHble
TEXHOMI0TNM NCNO/Ib30BaHNSA 3HEPropPeCypPCOB NpPU NPOMU3BOACTBE KOXWN Ha KPYMHbIX MPOMbILLNEHHbIX NPeAnpu-
ATUAX.

Ha coBpeMeHHOM 3Tane pa3BuT1si 3KOHOMUKW CTPaHbl Ype3BblYaiHO akTyaslbHOl CTaHOBUTCS Npobaema
pa3paboTku 1 peannsauny 4OTOBPEMEHHON cTpaTermm yCToOM4YMBOro passBmnTua NPOMbILISIEHHbIX OTpacen, n
npexge Bcero nepepabdarbiBaloLWnX, K KOTOPbIM OTHOCUTCS KOXEBEHHast NPOMbILLEHHOCTb.

KoxeBeHHas, mexoBas 1 06yBHas NPOMbILL/IEHHOCTb — 3TO OTPAac/ib JIErKON MPOMbILLIEHHOCTN, NPOU3-
BOAALLAaA HaTypasibHble U WCKYCCTBEHHbIE MSTKME W XECTKME KOXM, OCYLLeCTBAAOWas Bbige/Ky 1 OKpacky
OBYMH U MeX0B, 06YBb M 0feXAY U3 HATYpPasibHOW 1 UCKYCCTBEHHON KOXW U MeXa, KOXHO-ranaHTepeiHble nsae-
A, NPON3BOAALLLAA PEMOHT 3TUX U3AENNIA, KOXaHble fieTanu (HanpyMep, PeMHW) AN1S MalNHOCTPONTETbHOTO
npov3BoACTBa 1 Ap.

KoxeBeHHas NPOMbILLIAEHHOCTb TPAAULMOHHO UrpaeT 3aMeTHYH POJib B 9KOHOMUKE CTpaHbl, obecneun-
Bas CTaHAaPTHbIM aCCOPTUMEHTOM KOXM U UHBIX U3AENUIA, a Takke NpoAyKTaMu nepepaboTkm 6enKoBbIX OTXO0-
[0B 60/bLLOE KO/IMYECTBO OTpacseli, NPOM3BOAALLMX LUMPOKUIA CNEKTP NpeAMeToB NoTpe6aeHns 1 NpoayKuum
NMPOMBILL/IEHHOTO Ha3HavYeHwus.

OT ypOBHSA Pa3BUTUS KOXEBEHHOI OTpac/n, acCopTUMEHTa U KayecTBa NPOAYKLWMW, ee LeHbl 3aBUCUT
3(p(heKTMBHOCTb BCEX 3BEHbEB TOBAPHO-CbIPHEBOW LIENOYKM: XUBOTHOBOACTBO — XMMUYECKas NPOMbIL/IEH-
HOCTb — KOXXEBEHHas MPOMbILLIEHHOCTb — OOYBHas NPOMbILLIEHHOCTb. KOXeBeHHble 3aBOAbl NPOW3BOAAT
pasnunyHble BUAbl KOXMN ANA U3rOTOB/IEHNA 00YBU, NMepyaTok, OAeXAbl, CyMOK, Me6enun, CNoPTUBHbLIX MsAYeid,
BbICOKOKQ4€CTBEHHON 06MBOYHOIN MebesbHO KOXK 1 ap.

Koxy BblpabatbiBaloT U3 LUKYP Pas/IMyHbIX XMBOTHbIX. BOMbLUYIO YaCTb KOXM NPOU3BOAAT, Kak Npasuso,
U3 LWKYP KPYMHOrO poraToro CkoTa, OBeYbMX U CBUHBIX LLUKYP.

BxoxpaeHne Poccun B MMPOBYH 3KOHOMUKY CAenano ee 0CO6eHHO 3aMEeTHOW B 9HEpProcbipbeBoii YacTu:
B KayeCTBe OCHOBHOIO B35iITO Hanpas/ieHne Mo pa3BUTUI0 MPOM3BOACTBA IHEPrOHOCUTENEN U Cbipbsa 4718 06pa-
6aTbiBaloLLeli NPOMBbILLIEHHOCTU. Mpy 3TOM OTCYTCTBYET BHATHASA NONMWTUKA NO HanpaBieHusM nepepaboTku
TaKMX TPaAWLMOHHBIX AN5 Poccum 1 LIMPOKO NpeACcTaBeHHbIX B HaLLel CTpaHe BUAOB CbIPbs, Kak KOXXEBEHHOE
Cbipbe W NyLUHWHA.

B KOXXe€BEHHOI NPOMBILLIEHHOCTY CHXEHWe NoTpebieHnsa pecypcoB 1 yPOBHENR 3arpa3HeHns, BKIYas
obpa3oBaHue 0TX0A0B, MOXET OblTb JOCTUTHYTO 3a CYET:

- opraHu3auun achhekTMBHOrO ynpaB/ieHns NpoM3BOACTBOM C OpueHTaLmeli Ha pecypcocbepexerune n
oXpaHy OKpyXatoLLei cpegpbl;

- cbopa LwepcTn Npu ee yaaneHumn co LUKyp;

- 06e3301MBaHMA LWKYp C UCNOb30BaHWEM AUOKCUAA YIIepoaa;

- [y6neHns LKYp C BbICOKO CTENEHbIO NOCNeayoLWei yTunmnsauum Xxpoma;

- (buHMIWHOV 06pabOTKM LLKYP, OCHOBAHHOW Ha MCNO/Ib30BaHNN BOAbI.

- MHPpaKpacHoli CyLLKX LIKYP B Cpefe KaTa/MTUYeCcKnX ra3oB Ha (DUHULLIHLIX Onepaumsx;

- adphekTMBHOIN NMKBMAALMM OTXOA0B, BbIGPOCOB/COPOCOB MyTEM YTUAM3ALMMN UX UHEPTHbLIX YacTel 1
yaanenuns (C yHUUToXeHueM n (Mnu) 3axXxopoHeHrem] onacHbIX YacTei.

3TN HanpaBneHus 06bLEKTVBHO Hambonee BaxHbl AN PECYpcOCOEepexeHUss U CHWKEHUS Harpysku Ha
OKpY>KaloLLyto cpefly OT HeraTMBHOIO BO3eNCTBNA Ha Hee KOXXeBEHHOro NPoM3BoACTBa. Hanpumep, MOXHO OT-
KasaTbCA OT MCMO/Ib30BaHMS XpoOMa B npouecce fy6neHus WKyp, HO 3TO OTPA3UTCA Ha KayecTBe KOHEeYHOM
NpoAyKuMmn, 1 N03TOMY HEOO6X0AVMO BHEAPATb MePbI MO YMEHbLUEHWIO NonagaHnsa coeAvHeHN A XpoMa B CTOY-
Hble BOAbl. ipyrvM NpYMepom pecypcocbepexeHnss MoXeT ObiTb 3aMeHa 3aCO/IEHHOTO KOXEBEHHOrO Cbipbs
Ha CbIPYI0 KOXY, YTO 3HAUMTE IbHO YMEHbLUAET KONMYECTBO COMN B CTOUHbIX BOAAX, HO NPV 3TOM cnegyeT npu-
HMMaTb COOTBETCTBYHOLLME MEPbI N0 COXPaHEHNIO KayecTBa BbleNaHHbIX KOX.

Ha3BaHHble TeXHNYeCK/e N TEXHONOTMYecKne MHHOBaL W HaLInM OTpaXKeHWe B HACTOSALWEM CTaHapTe.

TaMm. rge ycTaHOBMEHbI KOIMYECTBEHHbIE YPOBHN NOTPEBIEHNSA CbiPbSA U 3HEPTWN, & Takke COOTBETCTBY-
owme 06beMbl BbIGPOCOB/COPOCOB. CBA3AHHbIE C UCMOb30BaHMeM HAT Ha NPOMbILIAEHHbIX NPeanpuaTUsX,
nogpasymeBaeTcs, YTO YCTaHOB/IEHHbIN B HACTOALEM CTaHAApTe YPOBEHb 3KOI0TMYECKOl pe3yibTaTUBHOCTY
JOCTWXKMM. OfHaKO HM YPOBHM BbIGPOCOB/COPOCOB. HU YPOBHW NOTPEBIEHNA He MOTYT paccMaTpuBaTbCa Kak
npefenbHble nokasaTesin. B KOHKPETHbIX CyYasx MOXHO AOCTUYb TEXHUYECKUN NyYLLMX NnokasaTesneil.

vV
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TexHonoruy v cBsi3aHHble C HUMK BbIGpOCLI/COPOCHI 1 (MK) YPOBHM NOTPEGIEHNA NEPBUYHOIO ChIpbA 1
3Heprumn cnegyeT paccMaTpuBaTh Kak LMKINYECKUli NPOLEeCce, BKIYatoLWWi cnegytolme atansbl:

- MAEHTUMKALMS KNOUYEBbIX 3KOSTOTMYECKNX MPO6IeM /15 CekTopa, B KOTOPOM 06pa3ytTcs BbIGPOCH B
aTmocdyepy, c6pochl B BoAy, OCTaTK1 NOCNE CKUraHns, NPoU3BOAAT TENIOBYIO SHEPIUIO;

- 3KcnepTu3a TexHosormi, Hanbonee npuemaemMblx AN PELEHNs TEXHUYECKMX U KNI0YEeBbIX 3KOMOMv-
yeckux npobnem;

- MAEHTUMKALMS HauIyylwero YpPOBHS 3KOMOrMYecKoi pesynbTaTUBHOCTM Ha OCHOBe [MpeKTuBbl
2008/1/EC (2) n c yueTOM HaKOMJEHHOr0 3apybexHOoro 1 oTe4ecTBeHHOro onbiTa [3];

- 3KCMepTu3a yCoBMWiA, NPU KOTOPbIX GbIIN AOCTUTHYTHI YPOBHU pe3ynbTaTUBHOCTU, Takme, Kak 3aTpaThbl,
3Kosiornuecknii acpchekT u ap.;

- oT60p HAT MoueHKa CBA3aHHbIX C HUMY BbIGPOCOB/COPOCOB 1 (M1M) YPOBHEl NOTPe61eHNss NepBUYHO-
O Cbipbs U 3HEPTNW A1 CEKTOPA NPOMbILLIEHHOCTY.

Tam, rge aTo BO3MOXHO (NpU HaNW4YMU JOKYMEHTUPOBAHHON MHhOopMaLumn), COBMECTHO C ONUCaHWEM
TEXHO/I0TMi NPUBOAAT 3KOHOMMYEeckue nokasatenn. OfHako peasbHble 3aTpaTbl HA BHeApPeHWe TEXHOI0rMK
6yAyT 3aBUCETb OT ONpefesieHHOW cUTyaunmn, HanpuMep HasloroB, NaTexen n TEXHUYECKNX 0COBEeHHOCTel
KOHKpeTHOI yCTaHOBKM. B HacTosAlem cTaHapTe He NpefCcTaBNseTcs BO3MOXHbBIM OLeHUTb BCE 3TN 3KOHOMU-
yeckune thakTopbl. MNpun OTCYTCTBUM AaHHbIX O 3aTpaTax BbiBOAblI 06 3KOHOMWYECKOW OnNpaBAaHHOCTN TEXHO/IO0-
Uit LOMKHBI GbITh CeNaHbl HA OCHOBE UCC/IeA0BaHUIA CYLLECTBYIOLMX YCTAHOBOK.

Hactoswwmii cTaHgapT npeAHasHayeH Ans Toro, 4Tob6bl ykasate HAT, KoTopble LenecoobpasHo nprume-
HATb NPU OLEeHKe CyLLeCTBYIOLLEeN TEXHONOMMW WX NPY OLLEHKe HOBOM (MPOEeKTUPYEMOIi) TEXHOIOTMKN B KOXe-
BEHHOI# MPOMbILLIEHHOCTH.

CnepyeT cumTaTb, 4TO MOTYT ObITb pa3paboTaHbl HOBble YCTAHOBKM, KOTOpble 6yAyT COOTBETCTBOBATh
pekomeHAoBaHHbIM HAT nnn okaxyTtcsa addhekTnBHee. Takke npegnonaraetcs, YTO Ha CyLLeCTBYIOLMX ycTa-
HOBKax MOXHO A0CTMYb YpoBHA HAT unm o6uTbcs 60MbLIETO yCnexa B KaXA0M KOHKPETHOM Criyyae.

CooTBeTCTBYIOLME NpefefibHble nokasaTtenu A5 ntoboro KOHKPETHOTo Cnyyas cnegyet onpeaenstb C
yueTom ueneli CnpaBoyHuka EC (1). AupekTnBbl 2008/1/EC [2] 1 MECTHbIX YCMOBWUIA.

HacTosiwumii cTaHAapT AONONHAET AelCTBYOLWME HaLMOHabHble cTaHaapThl Poccuiickoli depepauun B
cchepe 06paboTKM LKYP W AyONEHNA KOXM Ha NPOMbILIEHHbIX NPeanpuUAaTUSX.
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HAUMWOHANBbHBIN CTAHOLAPT POCCWUMCKOW SGEALEPALUMN

PECYPCOCBEPEXEHUNE
KOXXEBEHHAA NMPOMbILUNEHHOCTb

Havnnyywimne fOCTYNHble TEXHOMOTMMN UCNOJ/Ib30BaHUA 3HEPropoCypCcoB

Resources conservation. Leather «dustry.
Best available techniques for the energy efficiency

[ata sBegeHns — 2012—01—01

1 O6nacTb NpUMeEHeHUS

HacTosiwumii cTaHfapT ycTaHaB/IMBaET HauyuULlne AOCTynHble TexHonormn (HAT) ncnonb3oBaHusi aHep-
reTMYecknx N matepuasibHbIX PECYpPCOoB NP NPON3BOACTBE KOXWN Ha NPOMbILLIEHHbIX NPeanpuATUAX.

HacTosiwumii cTaHAapT pacnpocTpaHaeTcs Ha MeToAbl COBepPLIEHCTBOBAHUSI TEXHOMOMMIA MPoM3BoACTBA
KOXW Ha MPOMBILUNEHHbIX NPEANPUATUAX 3a cUeT NPUMEHEeHMs cooTBeTCcTBYOWMX HAT, NO3BONSAOWMX CHU-
3UTb 3HEPronoTpe6/iIeHNe U YMEHbLUNTL HEFaTUBHOE B/IUSIHME NPOU3BOACTBA HA COCTOSIHME OKpYXatoLLeii cpe-
[bl HA TEPPUTOPUM U B6N3W NPENPUATUIA KOXXEBEHHOW NPOMBbILLIEHHOCTY NPOU3BOAUTENBHOCTLIO 6onee 12 T
KOHeyYHoli (roToBOI) NPoAYKUMW B fieHb. LLIKypbl 1 KOXW MOTYT GbITb CBUHLIMW, OBEYLUMM 1 KPYTIHOTO pOraToro
CKOTa, Tak Kak 06paboTka Apyrux BUAOB Cbipbsi 3HAUMTESNIbHO HUXE YKa3aHHOW NPOU3BOAUTENBHOCTMY.

HacTosiumii cTaHAapT He pacnpocTpaHsAeTcsl Ha TEXHONOM K, NPUMEHsIeMble Ha NPeANpPUSTAAX Masioro 1
cpefHero 6vsHeca, B CBA3M C TEM, YTO TEXHO/IOTMYECKOE HOPMUPOBaHWE, OCHOBaHHOe Ha HAT, n3HavanbHO
pacnpocTpaHsieTcs (B pamkax rapmMoHu3aLum POCCUACKUX AOKYMEHTOB C MeXAyHapoAHbIMU) TOMbKO Ha
KpynHble NpeanpusTus.

HacTosiwumii cTaHAapT pekoMeHAYeTCA CNO/Ib30BaTh BO BCEX BUAAX JOKYMEHTaUUW U nuTepatypsl, oT-
HocAWMXCA K chepam obecneyveHuss akonormyeckon 6esonacHoctn B gonosiHeHme Kk FTOCT P UCO cepumn
14000 NnpyMeHUTENbHO K NPoLeccamM X03siIMCTBEHHON AeATeNbHOCTU B KOXXEBEHHOW NPOMbILLIEHHOCTH.

2 HopmaTtuBHbIe CChIJIKK

B HacToseM cTaHfapTe UCMO/b30BaHbl HOPMAaTKBHBIE CCbIJIKU Ha crefyloline ctaHaapTbl:

FOCT P MCO 9000—2008 Cuctembl MeHeXMeHTa KavyecTBa. OCHOBHbIE MOJIOXKEHNA U C/I0Bapb

FOCT P MCO 14050—2009 MeHemKMeHT okpyxatoLieil cpeabl. Cnosapb

FOCT P 51387—1999 SHeprocbepexeHne. HopmaTtuBHo-MeToanYeckoe obecneveHne. OCHOBHbIE MO-
NOXeHus

FOCT P 51750—2001 3HeprocbepexeHune. MeTtoavka onpeaeneHnss 3HeproeMkocT npu Mpou3Bo-
[ACTBE NMPOAYKUMN N OKa3aHWW YCAYr B TEXHOIOTMYECKNX aHepreTnyecknx cuctemax. ObLme nonoxeHms

FOCT 30772—2001 PecypcocbepexeHne. ObpalieHne ¢ oTxogaMmu. TepMuHbl 1 onpeaeneHns

NMpumeyaHue — MNpy NONb30BAHUN HACTOSALMM CTAHAAPTOM Lienecoo6pasHo NPoBepuTb AeliCTBUE CCbINOY-
HbIX CTaHAApTOB B MH(OPMALMOHHOW cucTemMe OO6LLEro nonb30BaHUs — Ha oduuuansHoM caiite ®egepanbHOro
areHTCcTBa N0 TEXHUYECKOMY PErySIMPOBAHUIO W METPOJIOTUK B CeTW VIHTEPHET UK No eXerogHo nlgasaemMomy MHopma-
LMOHHOMY yKa3aTesnto «HaunmoHabHble CTaHAAPTbI*, KOTOPbIV ONY6MKOBAH NO COCTOSHMIO HA 1 siHBaps TEKYLEero roaa, u
N0 COOTBETCTBYIOLMM €XEeMeCSAYHO WU3faBaeMbiM WH(HOPMALMOHHLIM yKa3aTensaM, ony6G/IMKOBaHHbIM B TeKyLleM rogy.
ECnn CcCbINoYHbI CTaHJapT 3aMeHeH (M3MEHEH), TO NpY Nob30BaHWM HACTOSILMM CTaH4apTOM crejyeT pyKOBOACTBO-
BaTbCA 3aMEHSIOWMNM (M3MEHEHHbIM) CTaHAAPTOM. EC CCbINOYHBIV cTaHAapPT OTMEHEH 6e3 3aMeHbI, TO NONOXEHNE, B KO-
TOPOM flaHa CCbiflKa Ha Hero, NPUMeHsIeTCA B YacTu, He 3aTparuBaroLLeil 3Ty CCbiky.

M3paHne oduymnanbHoe
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3 TepMUHbI, onpefeneHns n cokpalieHuns

3.1 B HacTofleM cTaHgapTe npumMeHeHbl TepmuHbl no TOCT P 51387. TOCT P 51750,
FOCT P MCO 9000. TOCT P NCO 14050. TOCT 30772. a Takke cneayloLune TepMUHbI C COOTBETCTBYHOLLUMMN
onpegeneHnsaMu:

3.1.1 Haunydwas [ocTynHaa TexHosorvs; HAOT: TexHOMoryeckuin npouecc, TexHUYeckuii meTopg,
OCHOBAaHHbI Ha COBPEMEHHbIX JOCTVXEHNAX HAYKN 1 TEXHWNKW, HANpaB/IeHHbI Ha CHUKEHNE HeraTVBHOrO BO3-
[encTBMA X035NCTBEHHON AeATENbHOCTU Ha OKPYXXaIoLLYI0 Cpefy 1 UMEIOLUIA YCTaHOB/IEHHbIA CPOK NpaKTyu-
YecKoro NpPYMeHeHUs C y4eTOM 3KOHOMUYECKNX, TEXHUYECKUNX, IKOOTMUYECKUX U coLUmarnbHbIX DakTopos.

MpumeyaHunsn

1 HAT o3HauaeT Hanbonee aPPEKTUBHYIO 1M NepPefoBY0 CTaAMI0 B Pa3BUTUU NPOMU3BOACTBEHHOW AEATENBHOCTY U
MeTOo/0B aKcnayaTauun o6LeKToB, koTopas obecneunBaeT NpakTUHECKY0 NPUTOAHOCTbL ONpeeneHHbIX TEXHONOorniA Ans
npefoTBpaLLEeHNs WU, €CNN 3TO NPaKTUYEeCKM HEBO3MOXHO, obecneyeHns o6LLero cokpalieHnss BbiI6pocoB.'copocoB u
obpasoBaHNsA OTXOA0B. YueT BO3eNCTBUI Ha OKpyXalLlylo cpedy NpOM3BOAUTCA Ha OCHOBE MpeAesibHO A0NYCTUMbIX
BbI6GPOCOB/COPOCOB.

2 Mpwu peanunsaumn HAT. uMeroLieil ycTaHOBAEHHbI CPOK MPAKTUYECKOr0 MPUMEHEHUSA C yHETOM 3KOHOMUYECKHUX,
TEXHWYECKMX, IKONIOTUYECKMX U coLManbHbIX (DakTOpPoB, AOCTUTaeTcst HaMMeHbLUNii YPOBEHb HETaTMBHOIO BO3AelCTBUA
Ha OKpyXatollytlo cpeay B pacyeTe Ha efAuHULY NPOM3BeAeHHOI npoaykuun (paboTsl, ycnyrn).

3 «Haunyuwasn» o3HavyaeT TeXHONOruI0, Hanbonee apMEKTUBHYIO A5 BblNycka NPOAYKUNAN C JOCTUXEHNEM yCTa-
HOBJ/IEHHOTO YPOBHS 3aLUUTbl OKpYXatoLiei cpefbl.

4 oflocTynHas* o3HavyaeT TEXHONOIMIO, KOTopas pa3paboTaHa HacTO/IbKO, YTO OHa MOXET OblTb MPUMEHEHa B KOH-
KPeTHOI oTpacnun NPOMBbILLNEHHOCTYU MPW YCI0BUX NOATBEPXAEHNS 3KOHOMUYECKOW, TEXHUYECKON, 9KONOrMyeckoii n co-
LunanbHol LienecoobpasHOCTM ee BHeApeHus. «J[ocTynHas» npuMeHuTensHo k HAT o3HavyaeT yyeT 3arpar Ha
BHeJpeHne TeXHONOrMn 1 NPeumyLLecTB ee BHePEHNS, a TakkKe o3HavyaeT, YTO TeXHON0rMs MoxeT 6blTb BHeApeHa B
3KOHOMMWYECKN U TEXHUYECKU peann3yeMblX YC0BUAX A5 KOHKPETHOW 0TPac/iM NPOMbILLIEHHOCTH.

5 B oTAenbHbIX CAy4vasx YacTb TEPMUHA «AOCTYNHas» MOXeT 6biTb 3aMeHeHa CMI0BOM «CylecTByloLan*, ecam
3TO ONpefieNieHo 3aKoHoAAaTeIbCTBOM Poccuiickoii ®egepaumu.

6 «TexHonorua» o3HavaeT kak MCNO/Ib3yeMyt0 TEXHOJIOTUIO, Taku cnocob, MeTo 1 npuem, KoTopbiM 06beKT cnpo-
eKTUPOBaH. NOCTPOEH, 3KCNyaTUpyeTCsl U BbIBOAUTCS M3 3KCNIyaTauuu nepes ero nukeugaunein c ytunusaunein oes-
BPEXEHHbIX YacTeil 1 yfaneHnemM onacHbIX COCTaBNAOLMNX.

7 KHAT oTHOCAT, kak NnpaBu/io, ManooTxo4Hble 1 6€30TX04Hble TEXHOMOTUN.

8 Kak npasuno. HAT BHOCAT B rocygapcTBeHHbIli peectp HAT.

[FOCT P 54097—2010. nyHKT 3.1]

3.1.2 BBT-6/10 (Wet blue): lonbe — TepMUH, NPUMEHSEMbINA K LLKYPaM UK KOXEe, KOTOpble MPOLLIN Ye-
pe3 06blYHble NPOoLecCbl 0OTMOYHO-30/1bHOTO Liexa, Lexa fy6/1eHns XpOMOM, OCTa/IMCb B MOKPOM COCTOSIHUW U
MOTYT XPaHUTbCS UK 3KCNOPTMPOBATLCA B AHHOM COCTOSIHUN.

3.1.3 okpyxatowan cpega: OkpyxeHue, B KOTOPOM (DYHKLMOHMPYET opraHusaums, BKa4Yas BO3ayX,
BOAY, 3EMJII0, MPUPOAHbLIE pecypchbl, hiopy, ayHy, Naei u ux B3aumoaeincTame.

NMpumeyvyaHune — MNOHATUE «OKPYXEHUE* B JAHHOM KOHTEKCTE PacnpoCTpaHseTcs Ha cpegy B npegenax ot
opraHusaumu Ao rno6asnbHoi cMcTeMbI.

[FTOCT P NCO 14001, nyHkT 3.5]

3.1.4 nukBmaaums 6uocdpeposarpsisHeHunii: JesTeNbHOCTb Ha 3aBepluaolleli cTagnumn Xu3HeHHoro
uvkna obbekTa, CBA3aHHas C NPOBeLEHVEM KOMMIEKCa AOKYMEHTUPOBAHHbLIX OpraHU3aLnoHHO-TEXHO/IOM-
Yeckux nNpoueayp 1 onepauuii Nno ytnansaunm o6e3BpexXeHHbIX UHEPTHbIX 0TX0A0B U COPOCOB A5 NOTyYEHUsI
BTOPUYHBIX PECYPCOB 1 (U/IN) CbIPbA U YAANIEHUIO HEUCTIONb3YEMbIX B HACTOSALLEE BPEMSI ONacHbIX 0TXOA0B U
cbpocoB ¢ obecneyeHnem BuTa- 1 3KO6E30MaCHOCTM.

MpumevaHnns

1 TepmuH «InKBMAALMSA» UCNOMB30BaH B ANpeKTMBax EBponelickoro cot3a kak KoMNaekCHoe NoHATMe, 06 beAnHA-
lolee ABa BUAa NpoLLeccoB: yTUAU3auuto (TEXHOreHHol cocTaBnawoweil) n (unv) yaaneHdune (onacHoii coctasnsiolen). B
CBOI0 OYepeab yaaneHve npegnonaraet 3axopoHeHune n (M) YHUUTOXEHME ONacHbIX U (MN) HEYTUNN3NPYEMbIX OTXOA0B
1 c6pocos.

2 Cnoco6HOCTb K NMKBUAALMN NOC/IE NCNOMb30BAHUA SIBNSETCA OAHUM U3 NPUCYLLMX N060MYy 06BEKTY CBOICTB, Xa-
pakTepusyemMbix nokasaTenaMu yTUan3npyemMmocTu 1 NpoaBAIoLMXCA Ha pasHbiX CTafUsAX XU3HEHHOTO Lukna obbekta n
Ha aTanax TexHOJ/I0rM4yecKoro uukna orxoga.

2



FOCT P 54207—2010

3.1.5 otxogbl |—IV knaccoB onacHocTu: OTxoAbl YpesBblyaliHo onacHble (I). BbicokoTokcuyHble (I1),
ymepeHHo onacHble (IIl) n manoonacHsle (IV), B cocTas KOTOPbIX BXOAAT BeLLecTBa UAN KOMMNOHEHTbI, 061a-
Jatolme ofHUM UM HECKObKUMM ONaCHbIMU CBOMCTBaMM (TOKCUUYHOCTBIO, B3PbIBOOMACHOCTbLIO, CMOCOBHOC-
Tbl0 K CamMOBO3rOPaHWUIO, BbICOKON pPeakLWOHHOW CMNOCOGHOCTbIO, KaHLePOreHHOCTbI.  Ha/munem
BO36yanTeneid MHGEKLMOHHbIX 3a60n1eBaHniA M ApYyrMMU YCTaHOBIEHHbIMU AOKYMEHTa/lbHO OnacHbIMU
cBoiicTBamu), 1 obpalleHne ¢ KOTOpbIMW NpeAcTaBnseT HenocpefCTBEHHYI0 WAN MoTeHuManbHylo onac-
HOCTb /15 XXWU3HW U 3[0POBbA YesloBeKa /1N oKpyxatoLiein cpegpi.

[FOCT 53691—2009. nyHKT 3.6]

MpumeuyaHune— BHacTosWwem cTaHgapTe TEPMUH «OMNacHbIe OTXObl» BKIOYAET:

- OTXOAbl, KOTOPblE UAEHTUMDNLMPOBAHbI KaK TOKCUYHbIE, KaHLeporeHHble 1 4p. AeCTBYOLWMMN NPaBOBLIMI aKTa-
MU 1 HOPMATUBHbLIMW AOKYMEHTAMU, YTBEPXKAEHHBIMU B yCTAHOB/IEHHOM nopsiike MexayHapogHbiMu (OOH. NCO). mexro-
cypapctBeHHbiMu (CHI), pernoHanbHbiMu (EC) 1 TeppuTOpuanbHbIMU NEepeyHsiMU onacHbIX (B TOM YMc/ie TOKCUYHBIX W
[APYrux) oTXof0B, KOTOPble XapakTepu3ylTcst ONacHbIMU CBOWCTBAMU:

- 0TXO0Abl, KNaccuuunpyemMblie kak onacHble B MexX/yHapoAHbIX COrnalleHnsx, Kk KoTopblM npucoeguHunace Poc-
cuiickas ®epepauyus;

- Apyrue oTxofbl, KOTOpbIE KnaccudULMPoBaHbl Kak onacHble, B TOM YMC/1e TOKCUYHbIE, B 06LLErocyjapCTBeHHbIX 1
pernoHasnbHbIX NePeyHsaX, yTBEPXKAEHHbIX B YCTAHOB/IEHHOM MOPSAKe.

3.1.6 oxpaHa oKpyxatoLieli cpeabl Npu yTuan3aumm oTxonos: COBOKYNHOCTb HayYHO-TEXHUYECKMX,
OpraHu3aunoHHO-MEeTOANYECKUX U MHbIX NPOLLECCOB BO3AEWCTBUSA HA YTUNIM3UPYyEMble OTXOAbl U COpOCHI,
o6ecneunBarLLNX OTCYTCTBME UNUN CBEAEHNE K MUHUMYMY pucka HaHeceHus yuiepba okpyxatowiei cpeae un
3[10pOBbI0 NEepcoHana, HaceneHus, NPoOXMBaLLLEero B onacHoi 6,1M30CTU K NPOU3BOACTBY, I4e OCYLEeCcTBNS-
I0TCA NpoLecchl yTunnsaunu.

3.1.7 3arpsizHeHue oKpyxaroulei cpeabl: MocTynaeHne B OKpYXatoLlyo cpeay BewWwecTB 1 (Mnn) aHep-
rMW. CBOCTBA, MECTOMOJ/IOXEHME UM KOIMYECTBO KOTOPbIX OKa3biBalOT HEraTUBHOE BO3AENCTBME Ha OKpYXa-
rouyto cpegy.

MpumeyaHunsa

1 3arpssHeHue okpyxatoleii cpefbl MPOUCXOANUT BCNEACTBMNE NOCTYN/IEHNSA B OKPYXatoLyto cpeay Ui BO3HUKHO-
BEHUS B HEll HOBbIX, 06bIYHO HE XapaKTePHbIX A5 Hee U3NYECKUX, XUMUYECKNX, MHDOPMALMOHHBIX, 6UONOTMYECKUX 06b-
€KTOB WK NpeBbilleHNs B ONpejesieHHblii nepnoj BPEMEHN CpeAHero MHOrofieTHero yposHa (B npejgenax ero KpanHux
Koneb6aHuii) KOHLEHTpaLUuii NepeyncieHHbIX areHToB.

2 3arpsisHeHvie okpyxatolleil cpefpl Takxe onpeAensioT kak1oboe HebnaronpuaTHoe v (Mn) HeraTUBHOE BO3Aei-
CTBME Ha OKpYXatoLLyto cpeay.

3.2 B HacTosWwem cTaHfapTe UCMO/b30BaHbl CreayloLe CoKpaleHus:
BIMK — 6uonornyeckoe notpebaeHne KNCnopoaa;

EC — Esponeiickoe coo6LecTBo;

KN4 — koadprumeHT nonesHoro AeicTeuns;

NAB — npegenbHO fonycTumas KOHUeHTpauus Bblibpoca;

NAC — npefenbHo gonycTMMasn KOHLEeHTpauus copoca,;

XIMK — xumunyeckoe notpebneHve kucnopoja.

4 OCHOBHbIE MOJIOXEHUA U peKOMeHayeMble TEXHOOMUN

B HacTosLleM cTaHAapTe yCcTaHOBEHbI pekoMeHAauuu no npuMeHeHntio HAT B KOXXeBEHHON NPOMbILL-
NIEHHOCTU A1 CHUXXEHUSI NOTPE6IEHNS IHEPTETUYECKUX 1 MaTepuasibHbIX PECYPCOB, 3aMeHbl 60/1ee onacHbIX
MaTeprasioB U BELLLECTB HA MEHEE OMacHbIe, YTO CHMXAaET YPOBHU 3arpsi3HEHUS OKpYXXatoLLeil cpeabl Npu NINK-
BMAaLnn 0TX040B, BbIGpoCcoB/cO6pOCOB.

PekomeHgauum kacatoTcs;

- opraHusaummn 3a(pPeKTUBHOIO ynpaB/ieHns NpoM3BOACTBOM M UCMOMb30BaHUS HanpaBieHuii, Hanbo-
nlee BaXHbIX A1 pecypcochepexeHnsi 1 CHUKEHNS Harpy3kn Ha OKpyXaloLlyto cpegy OT HeraTuBHOro Bo3aeii-
CTBMSA Ha Hee KOXXEBEHHOro Npou3BOACTBA;

- BHEJAPEHUA pas/nyHbIX cylecTByowmx HAT c opueHTauueli Ha pecypcocbepexeHne 1 oxpaHy oKpy-
Xatoleli cpegbl.

Mpy aTOoM pekomeHAyemble K npuMeHeHutio HAT onuckiBatoT Npy HAIMYMKM COOTBETCTBYHOLLEN [OKYMEH-
TUPOBAHHOM MHhopMaLM B COOTBETCTBUM CO CeAytoLLeli TUNOBOIW CTPYKTYpOU, NpuHATOl B [3];
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KpaTKoe onucaHme TeEXHOI0TUN;

- KaTeropui TexHosoruuy;

- OCHOBHbI€ [OCTUXMMbIE 3KOJIOTMYECKME NOKa3aTENN XO3SIACTBEHHO AEATENBHOCTH:

- W3BECTHbIA NPOM3BOACTBEHHbIN OMbIT;

- 3KOHOMWYECKME acnekThbl,

- MOTUBbI U CTUMY/IbI K BHeApeHuto HAT;

- HepocTaTku faHHoin HAT.

4.1 MNoBblweHne aPPEKTUBHOCTU OpraHn3aLmnm Npon3BoACTBa KOXMU

[ns 60NblUMHCTBA KOXEBEHHbIX 3aBOA0B 3(D(heKTMBHASA OpraH13auusi NpoM3BOACTBA SIBNSAETCS NepBbIM
waroMm K BHegpeHuto HAT. SdheKkTMBHOCTbL AOCTUraeTcA NyTEM BbICOKOrO YPOBHS MOTMBaLMU NepcoHana B
BOMpoOCax kayecTsa NPOM3BOANMON NPOAYKLUN, pecypcochepexeHns, B T.U. Npy obpalleHmmn c otxogamu. Bee
3TO TpebyeT NpoBeAeHUst 06yyeHus, cCo6MAEHNSA COOTBETCTBYOLWNX pabounx npoueayp ¥ OTBETCTBEHHOIO
KOHTPO/SA NOTpe61eHNS BOAbI, SHEPIMM N XUMUKATOB. BaxHas yacTb 3p(hekTVBHOro NpoM3BOACTBEHHOIO NPO-
uecca — perynspHblii peMOHT 1 npodnnakTuka obopyaoBaHus. MNMpaBuabHas opraHnsaums NponM3BOACTBEH-
HbIX MPOLLECCOB CMOCOGCTBYET CHUXEHWUI HENPOU3BOAWUTENIbHOIO WCMO/Ib30BaHUSA 3HEPTUU, YMEHbLUEHUO
noTepb LEHHbIX PECYpPCOB Y COKpalLeHUI0 3arpsA3HeHus Bo3Adyxa, BoA. MnouyB. [py 3TOM CyLECTBEHHO
YMEHbLUAEeTCs 06bEM CTOUHbIX BOA 6€3 CHMXEHUS KauecTBa KOXN.

Mpu BHegpeHun HAT B KOXXEBEHHOI NPOMBILLIEHHOCTM PEKOMEHAYETCA PErMCTPUMPOBATh U OKYMEHTU-
poBaTb AaHHble 0 NOTPEe6IeHNY 31EKTPUYECKOIA U TENOBOI 3Heprum (Napa u ropsiven Boabl), a Takke cxaToro
BO34yxa, 0CO6EHHO ANS eanHuL, 060pyaoBaHMsA ¢ Hamboiee BbICOKMM MOTpebaeHnem, Hanpumep npu obpa-
60TKe CTOUHbIX BOA, 1 B MpoLeccax CyLLKN KOXN.

Mpor3BOACTBO KOX HyXJaeTcs BO BHEAPEHWN CUCTEMbl /I0Ka/IbHOTO MPOV3BOACTBEHHOIO KOHTPO/SA Mo-
TpebneHns 1 pacxofgoBaHus aHeprun. Maclutab Takoi CUCTEMbI AO/HKEH COOTBETCTBOBATL YPOBHIO NoTpebie-
HWSA SHEePrm Ha KOHKPETHOM KOXEBEHHOM NPOM3BOACTBE, O4HAK0O 06513aTe/IbHO HE06X0AMMO NpeaycMaTpmBaTh;

- YyeTKoe yCcTaHOB/IEHME, pacCCMOTPEHME 1 aKTyanmM3aunio Lesneid paboTbl BO B3avMOCBSA3M C NoTpebe-
HVEeM 3Heprum.

- peructpaymio n 4oKyMeHTMpoBaHue TekyLero (hakTuyeckoro) NnoTpebneHns aHeprum ¢ pasgeneHmem
no TMNam 3Heprum 1 ¢ y4eTOM OCHOBHbIX HanpaB/IEHN KOHEYHOTO MCNO/Ib30BaHUS IHEPTUN Ha PErynsipHoii n
YyCTaHOB/IEHHOI TEXHUYECKMMM YCNOBUSIMI OCHOBE (HanpumMep, eXe4vacHo, eXxeJHEBHO, eXXeHeeNbHOo N T.4.):

- pa3paboTKy MHAMKATOPOB Pe3yNbTaTUBHOCTUM WUCNO/Ib30BaHUSA 3HEPruu, nof KOTOPbIMU MOHUMAKT
3HepreTMyeckme XxapakTepucTuK1, UCTOPUYECKN CIOXKMBLLMECS WU NPUBEAEHHbIE K CTaHAAPTU30BaHHbIM MO-
Kasatensm. CBS3aHHbIM C MPOU3BOACTBEHHbIM MNPOLECCOM, HampuUMep BO B3aWMOCBSA3M C HapyXHOW
TemnepaTypoli 3gaHus,

- KOHTPO/Ib Pe3y/IbTaTUBHOCTM UCMNO/Ib30BaHUSA 3HEPIUN, BKIKOUAA MEXAHU3Mbl aBapuiiHOW curHaamsa-
LUV 1 TOTOBHOCTW K HEMEAIEHHbIM JeCTBNAM C OMOBELLEHVNEM ONepaTopoB 3KCNAyaTVpyloLLeli opraHusaumm
06 onacHoli 06CTaHOBKE, CBA3AHHOW C CYLL,EeCTBEHHBIMU U3MEHEHWUSIMU MO CPABHEHUIO C pacyeTHbIM (MPOrHo-
31MpyeMbIM) UCMOJIb30BAHWEM 3HEPTUK;

- obecneyeHne COOTBETCTBYIOLLUX KOPPEKTMPYIOLWMX AECTBU B OTBET Ha aBapuiltHble CcUTyauumn n unx
permctpauuio (4OKYMeHTUpOBaHWeE);

- CBOEBPEMEHHOE NpefocTaB/ieHe KOHKPETHOM MHopmalm 06 MCnoib30BaHUN 3HEPTM BCEM 3auH-
TepecoBaHHbIM /iMLam ¢ naeHTudrkauueid OTBETCTBEHHOCTY 3a peryinpoBaHue BCcex Hanpas/ieHuii noTpeo-
NeHns aHepruu.

3HaunTe nbHble 3aTpaThbl 3HEPTUU UMEIOT MECTO B NPOLLECCaX CYLUKU KOXMW, MOATOTOBKW TENOM BOAbI 1
nepepaboTky CTOUHbIX BOoA. C 3KO/IOTMYECKON TOUKM 3peHns (Hapagy ¢ noTpebsieHuem TensoBoi U anekTpu-
YeCKOoW 3Heprun) oOCHOBHOE BHUMaHME HEOGXOAMMO COCPEAOTOUNTL HA CReayLWMX NO3NLUSIX:

- MAeHTUMKaLMa NCTOYHUKA SHEPTUN;

- obocHoBaHue Bbibopa TMMNOB KOT/IOB M APYroro o60opyaoBaHus;

- 3KOHOMMS MCNOJIb3yEeMOro TOM/IMBa:

- BblpaboTka Mep Mo 3HEProcGepexeHuto.

MoTpebneHne sHeprum Ha NPeanpUSATUSX KOXEBEHHOM NPOMBILLIEHHOCTU 3aBUCUT NMPENMYLLECTBEHHO
OT criegywmx akTopoB.:

- BWUA NPOU3BOACTBA, NPOU3BOANTENLHOCTL U rabapuTsl;

- BO34YyX000MeEH A/ obecneyeHust ycnoBuii TEXHUKM 6€30MacHOCTU Ha paboyem MecTe;

- TennoBble NOTEPU B 34aHUSX N TEXHOSIOTMYECKNX eANHULLAX;

- 060pyAoBaHue ANA OYNCTKM BbIGPOCOB/CHPOCOB;
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- BUWA IOKasIbHOW 06paboTKM CTOUHBIX BOA (HENOCPEACTBEHHO Ha NPOM3BOACTBEHHON M/ioLWaaKe);

- €crnocobbl yTunmsaumm u (Mnun) yaaneHns oTX040B 1 TOKasIbHOM YTUn3auum aHeprny 3a c4eT UCnoJsib-
30BaHNsA 0TXOA0B (HENOCPEACTBEHHO HA NPOM3BOACTBEHHO NoLLagke).

MoTpebnsieMyto 3HEPIUI0 UCMO/b3YIOT B KAYECTBE TEM/IOBOI 3HEPTUM A1 TaKUX TEXHONOTMUYECKMX Npo-
LLeCCOB. Kak CyLlKa, MpUroToB/ieHne ropsyeli Bogbl, 060rpeB Npou3BOACTBEHHbIX y4aCTKOB, ob6ecnevyeHne aas-
NIEHUs1 cXKaToro Bosgyxa (Npv UCMnosib3oBaHMU pacTBOpuTeseli, 0Tcoce Mbln), U B KAYECTBE 3M1EKTPUYECKO
3Heprun 4ns npuBefeHns B feicTBME MaLUVH U 060pyA0BaHUSA, OCBELLEHNSA U T.4.

OueHb BaxHas YacTb 3h(heKTNBHO OpraHM3auny Npon3BoACcTBa — OpraHu3aluns PeMOHTHbIX U Npodin-
nakTnyecknx paboT, Tak kak 60/1bLLI0e KOMMYECTBO BOAbl, XMMUKATOB MOXET ObITb NOTEPSIHO N3-3a OTCYTCTBMUSA
[O/HKHOTO peMoHTa. [03ToOMy PEMOHT cieflyeT NPOBOAWNTL CUCTEMATUYECKM C COBNIOAEHNEM BCEX CTaAMIA, Ha-
YnHasa ¢ NPoUIaKTUYECKOrO 1N KOHYas KanutasibHbIM PEMOHTOM.

TouHas HacTpolika Ha TpebyeMyto TO/LMHY CUIKa AN NOYHEHUS KOXW 3a4aHHON TONLWMHBI Y BbICOKO-
KayeCcTBEHHOE 06C/NYyXMBaHWE MaLLUH, HA KOTOPbIX OCYLLECTB/IAKT ABOEHUE U 3aUYNCTKY LLUKYP, Ype3BblUaiHO
BaXHbI, Tak KaK MalluHbl fO/HKHbI paboTaTb C MMHUMasbHbIM YCTAHOBMEHHbLIM JOMYCKOM ANS NoAAepXaHus
KoSinyecTBa 06pasyroLLmNXCca OTX0L0B HA CaMOM HW3KOM YpOBHe. Nepunog okynaemMocTy MHBECTULMIA, Hanpas-
NEHHbIX Ha yNyylleHne 06CnyXmBaHUsi 060pyaoBaHUs, OYeHb KOPOTOK, YaCTO U3MEPSIETCS HefeNsiMu.

Tab6nuya 1— lMoTepu BOAbl, Bbi3BaHHbIE NIOXMM COAEPXAHUEM CUCTEM BOAOCHAbGXEeHMs

MpuunHbI NoTEpb BOAb! O6bCMbI MOTEpPb BOAbl, M'/rof,
YTeuka Bofbl W3 BeHTuNeN nnv Tpy6 (oAHa Kanns B CEKyHAY) 7
YTeuka BoAbl U3 BEHTUNE uUnn Tpy6 (60n1ee ofHO Kanam B CeKyHAY) 30
lMocTosiHHas CcTpys BOAbl U3 BEHTUMEN U Tpyo 100
Teub TPy6 (AnameTp oTBepcTua paBeH 0.5 Mm) 140
Teub TPy6 (AnameTp OTBEPCTUSA paBeH 2 MM) 1.260
MocTosHHO Tekywas Boja B TyaneTax 100—500

CpenaTb MCMNO/b30BaHWE PECYPCOB PerympyemMbiM — OfWH M3 BaXHbIX LWArosB K opraHusauumn 6onee
3ahbheKkTMBHOro NPon3soAcTBa. BoibpaHHble NokasaTenu, Takke HasblBaeMble K/I0YeBbIMU NokasaTensMu, He-
06X0AMMO BbIBELINBATL HA MHDOPMALMOHHYIO [JOCKY B K&XAOM Liexe exeHenenbHo.

Ona onpefenenus Toro, siBNseTcA N aeKTUBHbIM BHeApeHne HAT. 4acTo MCNOMb3YIOT KpUTepwuit
CpoKa oKynaemocTu 3atpaTt. B npocTeliliem cnyyae Cpok OKynaeMocTy paccunTbiBaloT Kak COBOKyMHbIe 3aTpa-
Tbl Ha NpuMeHeHne HAT. pa3geneHHble Ha CyMMY rof0Bol 3KOHOMUN CPeSCTB Ha NpuobpeTeHune Cbipbs, Nna-
Thl 32 BOAY, 3/1EKTPO3HEPTNI0, 06pabOoTKy CTOUHbIX BOA U pasMeLleHme 0TXOL0B, a Takke 3apaboTHOM nnarthl.

Hwxe onucaHbl pekomeHgyemble HAT 1 MHble Mepbl MO NOBbIWEHWI0 3 (P EKTUBHOCTU KOXXEBEHHOIO NPo-
n3BoACTBa. HekoTopble U3 HUX ABAAOTCA 6€3- 1 Masio3aTpaTHbIMK MepamMm (Hanpumep, yCTaHOBKa aBToMaTty-
Yecknx BEHTUNEe), Takke BKIOUYEHHbIMW B HacToAwwmii ctaHaapT (6.3).

4.2 Hawvnyuwmne AOCTYNHble TEXHOMOMMU Ha 3Tanax NPoM3BOACTBa KOXW Ha MPOMbILNEHHbIX

npeanpuaTUAax

B KoxeBeHHOIi NPOMbILLIIEHHOCTM B KayecTBe HAT paccmaTtpvBaloT crnegylolme TEXHONOrMKW, npuse-
[JeHHble B HACTosALEeM cTaHJapTe:

- CbIpoe me3fpeHne BMEeCTO Me3[peHus nocne U3BecTKoBaHus,

- Ay6neHue KoxX C BbICOKOI CTeNeHblo UCMOMb30BaHNA (chukcauuein) xpoma;

- 3aMeHa AybubHbIX peareHToB,

- ONTMMK3auns NPoLLEecCoB NOBTOPHOTO Ay6/1eHUS, OKpaLIMBaHNA 1 XUPOBaHNS;

- (hMHMLWHaA 06paboTKa KOXM C MOMOLLbI XMMUKATOB HA BOAHOI OCHOBE;

- OKpallvBaHue KOXMN C MOMOLLbI0 BASIMKOBbIX MaLLWH.

4.2.1 Cblpoe mMe3gpeHne BMECTO Me3[PEHUs Mocsie N3BECTKOBaHWUA

LLIKypbl N0 BO3MOXHOCTU 0/MKHbI ObITb OUMLLEHbI OT OCTATKOB N/I0TK (Me3Apbl) A0 npoLecca N3BeCcTKo-
BaHWsA (Cbipoe me3apeHne). PesynbTatom 06enx onepaunii ABnseTcs obpasoBaHne TBepAblx 0TXo40B. Konu-
4YeCTBO M3BECTKOBaHHOW Me3fapbl paBHO NpubAusnTesnibHO 270 Kr Ha 1 T CbipbsA (BapbypyeTcs B LUMPOKOM
AvanasoHe), HO ecniv Me3[peHne ocCylecTBnsgeTca A0 npouecca M3BECTKOBaHWA, TO 06pasyeTcs TOJIbKO
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120—150 kr me3gpbl. Kpome Toro, Mesfpa 0T HEM3BECTKOBAHHbIX LUKYpP /1Ierko 06e3B0OXMBaeTCH, Toraa kak us-
BECTKOBaHHasA mMe3fpa MOXeT 6bITb 06e3BOXeHa TO/IbKO B TOM C/lyyae, ecnu paspylueHa 6enkosas CTpykTypa
nyTem HarpeBaHus unan ob6paboTkn drepMeHTaMu unn ecnn HabyxaHuwe nogasnseTcs NOAKUCNIEHMEM, YUTO
B/ieveT 3a coboii obpaszoBaHe CepoBOAOPOAA.

Kateropusa texHonornu

M3meHeHne npoueccoB Npon3BOACTBA.

Bce KoxeBeHHble 3aB0/ibl B COCTOSIHUM OCYLLLECTB/IATL CbIPOe Me3/jpeHne BMECTO Me3[peHns nocne us-
BECTKOBaHWs.

OCHOBHblE JOCTKMMbIE 3KOTOTMYOCKNE rnokasaTtesin

OcHoBHas npob6sema, BO3HMKatoLWas Npu Me3fpeHnn NU3BECTKOBAHHbIX LWKyp. — 60/bLIOEe KONNYeCTBO
0TX0l0B, KOTOpble CNefyeT pasmellaTb Ha NOJIMIOHaxX U KOTOpble MOTYT Bbi3BaTb MOSAB/IEHWE 3anaxa npu He-
npaBu/ibHOM UX pasmeLLeHny Ha NMosIMroHax.

Mpun cbipomM Me3gpeHnn KONNYeCcTBO TBEPAbIX OTXOA0B 3HAUYNTESTbHO HUXE.

Mpon3BOACTBEHHbIN OMNbIT

Cblpoe Me3fpeHne NPUMEHSAIOT Ha HECKOTbKUX KOXEBEHHbIX 3aBoJax.

OKOHOMMUYECKNE acreKTbl

OKOHOMUM [OCTUTalOT NOCPELCTBOM NPOAAXN Me3APbl Kak MO60YHOro NPoAyKTa U CHUXEHUS TpaHCcnop-
THBIX pacxopos.

Llenb BHeapeHus

O6pa3oBaHne Heb6ONbLIOrO KoNMYecTBa TBEPAbIX OTXOA0B, KOTOpblE Nerye npogaTb, HEOOMbLIOE CHU-
XeHvie NoTpebaeHnsa XMMUKATOB NPU N3BECTKOBAaHWMN U yyULIEHHOE KayeCTBO KOXMW.

Kpome Toro, cbipas me3fpa MOXeT ObiTb NpoAaHa B KayecTBe Cbipbs A1 NPOWN3BOACTBA XUBOTHOIO
Kopma.

HepocTtatku

Cblpoe me3fipeHune genaet WKypbl MeHee 4OCTYNHbIMY ANA fanbHellweli 06paboTkm u3-3a nx pasoy-
XaHus.

He3HauntenbHO yBenuumsaeTcs A/IMTENbHOCTb NMPON3BOACTBEHHOIO LMKNA.

4.2.2 [y6neHne KOXWU C BbICOKOW CTENEHbI UCNONb30BaHuA (hukcaumeii) xpoma

M3BECTHbI MPUMEPHO 6—8 NPOMBbILLNEHHbIX TEXHONOTWI AyBNEHMA KOXMN C BBICOKON domkcalmein xpoma.
3akpenneHuno Xxpoma B KoXe Cnoco6CTBYIOT:

- cnabblii TOK BOAbI;

- NOBbILWEHHbIE 3HaYeHnss pH 1 TemnepaTypbl BO BpeMs npoLeccos Ay6nerHus. KoHeuHble 3HauyeHus
TemMnepaTtypsbl cBbilwe 50 °C n pH = 4—4.5 aBNA0TCA NpeAnoyTUTENIbHbIMU;

- nonHoe o6e33onMBaHue, YTO AenaeT AOCTYNHbIMY 60/bLIee KOIMYeCTBO KapboKCUIbHbIX rpynn (pa-
AVKanos);

- [BOEHVe Moc/e U3BeCTKOBaHUA A0 Ay6reHns (ana obneryeHns npoHNKHOBEHUSA XpOMa):

- npeABapuTenbHas 06paboTka XMmMmUkaTamu, B 4aCTHOCTW TpaB/ieHne (/TMkenieBaHne) CepHO K1CnoTow
unu obpaboTka anbaerngamu.

Kateropusa texHosiornm

HoBbIi TexXHONOrM4Yeckuii NpoLiecc.

OCHOBHble JOCTMXKMMbIE 3KONIOTMYEeCcKne rnokasartesin

Mocne npouecca Ayb61eHus ¢ BbICOKON domkcaumein Xxpoma MoXeT 6bITb 4OCTUTHYT 06LKiA cOpoC Xpoma B
konunyectse 0.2 Kr Xxpoma Ha 1 T CbIpbIX LUKYP A1 NPOM3BOACTBA 06MBOYHONM KOXW. N8 NPON3BOACTBA KOXM
60/1ee BbICOKOr0 KayecTBa Ha 06bIY4HOM KOXXEBEHHOM 3aBOAeE MOXEeT ObITb OCTUTHYTO 3HaueHne 0.5 kr xpoma
Ha 1T CbIpbIX LIKYP.

Kpome Toro, ncnonb3oBaHve npu ay61eHnn peareHToB /19 BbICOKOM chuKcaumMm Xpoma CHuxXaeT no-
TpebneHune n cbpoc HelTpanmaywLwmux coneii npumepHo go 20 kr cynbdarta v 30 kr xnopuga Ha 1 T cbipbix
LLKYP.

Tpeb6oBaHUs K pa3melLeHio XPOMOBBIX LLMAMOB ONpPeAensaioT BUA O4YUCTKA, KOTOPbIA cnefyeT Ucnonb-
30BaTthb. ECn Wwnambl 4OMKHBI 6bITb MOMHOCTBLIO OUYULLLEHHBIMY OT XpPOMa, pasfesibHas O4ncTKa NoToKa CTOou-
HOW BOfbl, COAepXalleil Xpom, U30nupyeT XpoM B TeCTOO6pa3HOM BeliecTBe He6osbworo obbema. 3710
BELLEeCTBO MOXET ObITb BbIBE3EHO HA KOHTPOIMPYEMbIA NOSIMTOH, HO NPeANoYTUTEe/IbHEE UCMOMNb30BaTh XPOM
NMOBTOPHO.

Mpu fo6aBieHNn CepHOl KUCOTbl OCAXAEHHbIA XPOM MOXET ObiTb WCMNOMb30BaH MOBTOPHO U MOXET
6bITb JOCTUTHYTa €ro KoHueHTpauusa B soge 0.5 mr/n.
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Mpon3BOACTBEHHbIA OMNbIT

Okoso 25 % XpoMOBOIi KOXM NPOM3BOAAT C NCMO/Ib30BaHMEM Npouecca Ay6/1eHus ¢ BbICoKol hmkcaum-
eli xpoma.

OcaxpaeHne xpoma siBsieTCA OTHOCMTENIbHO NPOCTbIM, NMO3TOMY KOHEYHbI pe3ynbTaT 6yaeT 3aBuceTb
OT BO3MOXHOCTM c6opa pacTBOpOB, cofepxatymx 6onbluee, 4eM 06bIHHO, KOSIMYECTBO XPOMa AJ/151 UX OYUCTKMU.

DKOHOMMYEeCcKne acnekTbl

MHBECTULMOHHbIE pacxofbl HUXe, YeM A/19 NpoLiecca BOCCTaHOB/IEHNS XPOMa NMyTeM OCaxeHus, a cTe-
neHb YyTUN3aLMmn Xpoma Bbille, YeM MPU BOCCTAHOB/IEHUM NyTeM ocaxaeHus. OgHako MoryT notpeboBaTtbcs
HOBble NPVMGOPbI 1 YCTPOICTBA A/ KOHTPO/A BENNUYUHBI pH 1 TemnepaTtypbl. B HEKOTOPbIX Ciyyasx MOryT no-
TpeboBaTbcs 60/1ee MOLLHbIE MOTOPbI 1 HOBble 6apabaHbl. [lybneHne ¢ BbICOKOI dimkcaumein xpoma TpebyeT
60/1ee CNoXHOro 060pyAoBaHNs 418 aBTOMaTUYECKOro peryMpoBaHus npolecca.

Llenb BHeppeHusa

BbICOKWIA ypOBEHb MCNO/L30BAHUS XPOMa U TEM CaMbiM 3KOHOMUS XMMUKATOB.

HepocTtaTku

TpyZAHee KOHTpo/MpoBaTh npouecc.

[y6unbHble pacTBOpbl MOTYT 6bITb OCaXAEHbI HEMOCPEACTBEHHO BMECTE C XMPOM OT nosyobpaboTaH-
HbIX LKYP (ronbs). Conu xenesa UCNOb3YyOTCA A715 06pa3oBaHus cynbguaa xenesa (ll) FeS. Ho 3ToT meTop,
HenpuMeHUM Ansa Ay6neHns pacTUTe IbHbIMU BELLECTBAMMU.

4.2.3 3ameHa Ay6UbHbIX peareHToB

MpuHATVE pelleHnsa 0 TOM. BO3MOXHA WY HET 3aMeHa peareHToB, Hanpumep Xpoma, Apyrumm ayounb-
HbIMW BeLLeCcTBaMu, 3aBUCUT OT (DaKTUYECKOro T!Ma KOXWU 1 COOTBETCTBYHLLMX Tpe6OBaHW K Ka4ecTBy, KOTO-
pbIM AO/IKHO YAOBNETBOPATH KOXEBEHHOE Npon3BOACTBO. Kpome Toro, BbI6Op AyOGU/bHBIX peareHTOB Takke
onpeaenstoT ycnoBusA Npon3BOACTBA Ha NPeAnpUATUN.

3a nocneaHve roabl 661710 NPOBEAEHO MHOTO UCC/Ie0BaHWIA, AN TOTO YTOGbI HANTK 3aMeHy XpPOMY Kak
aybunbHomy BewecTBy. OfHaKO 1M3-3a BbICOKMX TPeB0OBaHNA K KAYECTBY KOXU 0OXMAAeTCs, YTO XPOM BCe Xe
6yaeT npeobiagaownum Ay6ubHbIM BELWECTBOM B 6mxaiilumne roabl. TEM He MEHEee HUXe NpUBeeHo Kpart-
KOe onucaHue Aapyrux gyounbHbIX BELWeCTB, KOTOpbie MOryT 6biTb UCMO/Ib30BaHbl B paccMaTprMBaemMoii oT-
pacnu.

PactuTtenbHble ybuibHble BelwecTBa 06bI4YHO ABNAIOTCA NONNapomMaTnieckumMm BelectTBamMm, KotTopble
noApasfensioTcsa Ha rMAPON3HbIA Y KOHAEHCALUOHHBIA TUMbI.

OKCTpakTbl, Hanbosiee 4acTo NCMob3yeMble B COBPEMEHHbIX NpoLieccax AybneHns pactuTenbHbIMU Be-
LectBaMun, — Kopa kBebpaxo, MMMO3a 1 KaluTaH.

CuHTeTUYECKME OyOWUbHble BeLLecTBa (fasiee — CUHTaHbl). Hanpumop cysiboHaTHbI eHondop-
ManbAerns uam koHgeHcaT HaTanuHdopmManbaernaa, 66111 n3HavanbHO pa3paboTaHbl B KAYECTBO 3aMeHU-
Tenen pacTUTesibHbIX TaHMHOB. CYHTaHbl B OCHOBHOM WCMO/Mb3YIOT A8 YYULUEHNS CBONCTB KOXWU. CUHTaHbI
o6napgatoT BbicokMM XIMK 1 MOryT MMeTb HU3KYH CNOCOGHOCTL K 6MOPa3NOXEHNIO.

[y6neHune rnytapanbAerngom gaeT 04eHb MATKyt, MPOYHYHO, CBET/Y0, HO XXE/ITOBaTYH KOXY, XOPOLLO
CONPOTUBASAIOLLYIOCS Bnare 1 otnoteBaHuto. [lybneHve rnyrtapanbAerniomMm UCnonb3yoT TObKO AN TOW npo-
AyKuum, rae TpebyloTca onpeenieHHble CBOWCTBA KOXM, Hanpumep B NPOM3BOACTBE NepyaTok UM 06MBOYHO-
ro marepuana gns 60/bHUYHBIX KyLIEeTOK, UCNOAb3yeMbIX A/ NpefoTBpaleHnss NPosieXHen y 60MbHbIX.
Kpome Toro, rnytapanbgerng (Mnn ero npou3BOAHblE) MCMNONb3YKT AN8 NEepBUYHOrO Ay6neHus wuam
NOBTOPHOrO Ay61eHNsa ¢ ynydweHmem dukcauum xpoma.

Lpyrue metoabl ay6neHns, 6a3mpyroLmecs Ha UCNO/Ib30BaHMN OPraHNYecknx BELLECTB, HAaX0A4ATCA Ha
cTaguv anpobauuun nav paspaboTku.

AnbTepHaTUBHbIE MaTepuasbl, Takne, Kak allOMUHUIA, LUPKOHWIA N TUTaH, TakKe HaLL/IM HEKOTOPOe npak-
TMyeckoe NpMMeHeHue B npolecce Ay6ieHus. T matepuassl 0 HACTOALLETO BPEMEHU CTYXUW/N AOMOSTHU-
TeNbHbIMW peareHTamu B npoLeccax npegsaputenibHOro MM60 NOBTOPHOro Ay6ieHus.

Kateropusa texHonornu

TpafMLUMOHHbIE 1 HOBble TEXHOJIOTMYECKUE NPOLLECChI.

OCHOBHbIE [OCTUXUMbIE 3KOJIOTMYECKNO nokKasaTenu

KonnyecTBO CTOYHbIX BOA. 06pasyoLmnxcsa B npoLeccax pacTuTesibHoOro fybneHus, ssnsetca Hebob-
WM (4—5 M3 Ha 1T CbIpbIX LWKYP), HO OHK cofepxaT B 60MbLINX KOMMYEeCTBaX PacTUTENbHbIV TAHUH W HeTa-
HVH. OT/IMyalTCcsA BbICOKMM nokasaTenem XMK v HW3KMM ypOBHEM 6MOpPa3/IoXEeHUs, UMEKT HaCbILEHHbI
uBer.

LIMpKoHWIA He BbI3blBAET 3KOIOTMYECKUX NPOBIeMm.
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Mpon3BOACTBEHHbIN OMNbIT

[y6neHve pactutenbHbIMU BELLLECTBAMMN ABNSETCA TPAANLMOHHBIM, BTOPLIM 1 Hanboee BaXHbIM METOA0M
AybneHus kox. Ero B 0CHOBHOM UCMOb3YHOT A/15 Ay61eHns Koxu, koTopas 6yAeT ncnonb3oBaHa A1 U3roTosse-
HWSI NOAOLLB M YNPSXW, HO TalKe MOXET ObITb MPUMeHeHa 1 ANA APYryX TUMNOB KOXW, a B Ja/IbHeLLEM MOXET ObITb
1cnonb3oBaHa A1 NOBTOPHOTO Ay6/1eHNA XPOMUPOBAHHOM KOXW 1 NpuAaHNs e 60/blLueli MPOYHOCTY.

Kom6uHnpoBaHHOe fyb6sieHne ¢ MCnosb30BaHWEM AYyOWUNbHbIX PacTUTENbHbIX BELLECTB U aNtoMUHUSA
6b1/10 U3BECTHO ellle B ApeBHeM BasunoHe.

OKOHOMUYECKNE acreKTbl

[na gpybéneHns pactutenbHbIMU BeLleCcTBaMu NOAMETOUHON KoM pacxogyeTtca 350—380 kr pacTuTenb-
HOro TaHWHa, COOTBETCTBYIOLLEro NPUMeEPHO 475 Kr 3KCTpakTa Ha 1T CbIPbIX LUKYP.

[y6nexHve anoMuHMEM Hefoporo, B pesynbTare nojyvyaeTcsa Koxa 6enoro useta, Kotopas, 0f4Hako,
MUMEET MNI0XYI0 CONMPOTUBIAEMOCTb Bfiare u xape.

LybneHve UMPKOHMEM M3-3a €r0 BbICOKO/ CTOMMOCTU, TPYAHOCTU B NPUMEHEHUU U pasdyxaHus Bblae-
NaHHOM KOXW NOMTyYnI0 OrpaHUYeHHOe UCMOob30BaHue.

Llens BHegpeHusa

CHWXeHne coaepxaHnsa XpoMa B CTOYHOI BOAE U TBEPAbIX OTX0AAxX B 3aBUCMMOCTY OT TUNa KOXM, KOTO-
pyt0 Heo6XoANMO NOSYUUTb.

HepocTaTtku

ANOMUHWI co3paeT ele 60bLUYI0 Yrpo3y 418 OKpYXaloLein cpepbl, YeM XPOM, OCOGEHHO B pernoHax ¢
NOAKUCNEHHBLIMY MOYBAMU 1 MOBEPXHOCTHLIMU BOJAaMM, U3-3a Oro CMOCO6HOCTU K pacCTBOPEHUIO, NPeBbILato-
el aHaNorMYHbIA nokasaTesb Xpoma.

TutaH cam no cebe He Bbi3blBAET Kaknx-nmbo akonormyeckmx npobsiem, HoO cnosib3oBaHue conun (Tuta-
HW/T aMMOHUSA) MOXET BbI3BaTb YBE/IMYEHNE COAEepXKaHWsA a30Ta B CTOYHbIX BOAAX.

4.2.4 OnTMmMsauus npoueccos NOBTOPHOro Ay6rieHns, oKpalnBaHUsa N XUPOBaHNUSA

[Jlo6aBka amOTepHbIX NOIMMEPOB B MNpoLeccax NOBTOPHOTO Ay6NEHUSA U XUPOBaHWA 3HAUYUTENIbHO
ynyylwaeT yCBOEHME KPaCALUX U CMa30UHbIX MaTepuasioB 1 3HaunTenbHo ymexbluaeT XMK. AMdoTepHble pe-
areHTbl MOTyT fieiicTBOBaTb kak 4odybnvBalole n cMasblBalolme BelecTsa gaxe camu no cebe.

OueHb BaXHbI (hakTop ANS AOCTUKEHUS BbICOKOTO YPOBHS (hUKCALMM KPaCALMX N CMa3blBaloLWmX Be-
LLecTB — 3aBepLueHne onepauunii npy HU3KOM 3HaveHun pH (pH 06bIYHO CHWXAT A0 3HayeHus 3.5 ¢ no-
MOLLbI0 MypaBbWHOW KMCNOTbl). CylecTBYIOT XMMUKaTbl, obecneuymsaioLine ukcaumio Xxpoma, HO Takke
adhheKkTUBHbIE ANA OKpaLLIMBaHUS U CMa3biBaHUS NpW 3HauyeHun pH Bobiwe 4.

3HaueHue pH Hmke 4 — hakTop, Bbi3bIBAIOLLMI MOTEPM XPOMA U3 KOXM. [IN5 yNyULLUeHNs KauecTBa KOXn
nydlle noHWXaTb pH. HO C TOYKM 3pEHUst OXPaHbl OKPYXalolei cpeabl Bce xe HeobxoaMmo noaaepXxmnsatb
3Ha4yeHue pH Bbiwe 4.

MoBbiweHHas TemnepaTtypa (60 °C) 1 NOCTOSIHHBIV cnabblii TOK BOAbI NPV NOBTOPHOM Ay6/1eHWn U cMa-
3bIBaHMN KOXWN YBENNUYMBAIOT (PUKCALMIO KPACALLMX N CMA304HbIX BELLEeCTB. DTW YCNOBUA NPOTEKaHUs npouec-
COB MOTYT ObITb NPUMEHEHbI NPU UCMOIb30BaHNN COBPEMEHHBIX EMKOCTEN, UMEIOLLUX TPU OTAENEeHUS.

Kateropusa texHonormun

TpaguunoHHbIe N HOBble TEXHOMOIMYECKMe NpoLecchl.

OCHOBHble JOCTMXMMbIE 3KOIOTMYECKNe nokasartesin

YT06bI NONYYNTL CTOUHbIE BOAbI, NOYTY HE CoOAepXalLlne XpoM, pacTBOPbI OT NpoLiecca NoBTOPHOTo Ay6-
NeHNs 1 apyrve XxpoMcogepxatine pacTBopbl 40/MKHbI 6bITb AOBEAEHbI 0 BeNMUMHBLI pH. paBHoit 8 1 6onee, ¢
Mcnosib3oBaHNeM n3BecTu. Mocse 3Toro Ao/MKHbI 6bITb fl06aB/IeHbl CONM antoMnHns (4o 200 10-° Al) n aHUOH-
Hble N0M3anekTponuTbl (8o 5 m10-6). uTo6bl 06pasoBaTh O/IOKYNSHTLI. KOTOPbIE AAKT ObICTPOE OCaXAEeHME U
MOTyT ObITb OTAENEHbI B OCaXAatolieil eMKOCTU. Bofly 3aTeM HanpaBnsioT Ha JOOUNCTKY.

Mpon3BOACTBEHHbIN OMNbIT

YNomsiHyTble anbTepHaTBbl TOYHON pPeryvpoBK1 NPOLECCOB NCNOMb3YIOT 418 AOMNONHUTENBHOTO yyy-
LUEHMNS. Koraa yxe Obln OCcyLLeCcTBEHbl APYr1e Cnocobbl yayylleHns npoLeccos.

[nsa ynydlweHns kayectsa KoXu NoHWxarT pH.

OKOHOMUYECKNE acreKTbl

TexHonorus nogpasymeBaeT NpMMeHeHne JOPOrocToAWMX XUMUKATOB. ITO 03HAYaeT, YTo ux cnepyer
MCMosib30BaTh OYeHb 3P EKTUBHO A1 COKpaLLEHUS YPOBHA 3aTpar.

Llens BHOoApeHUA

CooTBeTCcTBME TPe6OBAHMAM NPUPOAOOXPaAHHBIX OPraHOB K NpefAe/lbHOMY COAePXaHNI0 3arpsA3HAOLLIMX
BELLECTB B MPOMbILL/IEHHbIX CTOKaX.

8
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HepocTaTtku

3HauyeHune pH Hke 4 BbI3bIBAET MOTEPU XPOMa U3 KOXU.

4.2.5 duHMwWHan o6paboTka KOXM C MOMOLLbIO XMMUKATOB Ha BOAHOW OCHOBE

Bb1n0 pazpaboTaHO HECKOTbKO CUCTEM OKOHYATEIbHOW 06PabOoTKM KOXW C MOMOLL b XMMUKATOB Ha BOJ-
HO OCHOBe. VIcnosb3ysa 3TN CUCTEMbI, MOXHO YMEHbLLNTb BblIGpOCkI/cOpOCkl pacTBopuTeneid. KauecTBo Koxm
Takoe e BbICOKOe, KakK Npu UCMOMb30BaHUN XUMUKATOB, pa3baBfieHHbIX pacTBOpUTENsMU, HO TpebyeTcs 60-
nee TWaTteNbHbIi KOHTPONbL NpoLecca.

PekomeHayeTCcs MCMONb30BaTh 3/1EKTPOHHbIE (0ObIYHO DOTO3/EKTPUYECKNE) NpepbiBaTeNN pachblie-
HUA XXUAKOCTU, KOTOPbIE OMpeAensaoT NMPUCYTCTBME KOXM MOJ Ny/ibBEpU3aTopoM, MOCLIIal0T CUrHasbl Ha ro-
NOBKY pacnblMTens n atoT el koMaHay Ha pacnbineHne. OKpacoyHble KaMepbl, He OCHALLEHHbIE Takoro poja
o6opyaoBaHmeM, B HacTosLLee BpeMs NCNO/b3YHT peaxko.

MyneBepusatopsl 60/1bLWOr0 06bemMa, paboTalwLie Npu HU3KOM AaB/ieHUn, AatoT Nydlune pesynbtaTtbl
npu OUHULLHBIX OTAEN0YHBIX Onepaunsax, Yem cTaHAapTHble pacnblinTenn. TakMMm o6pas3oM, 3HauYMTEeNIbHO
CHWXaeTca n3bbITOYHOe pacnbliieHne, 06bl4HO Ha 40 % 1 6onee, a B cyyae 06bIYHOTO pacnbl/IEHNS MOXHO
[0CTMYb Nokasatesiel CHkeHns 25 % — 30 %.

KaTteropusa texHosormum

TpaAnLMOoHHbIA npoLecc.

OCHOBHbIEe JOCTMXMMbIE 3KOTOTNMYECKNE MoKasaTesnin

OcHOBHasi 3kosiormyeckass npobsema npoLeccoB (IMHULIHOW 06pabOTKM KOXWM — BbIGPOCHI NEeTY4UX
opraHnyecknx BeLLecTs, UCNOJb3yeMbIX B kauecTse [06aBOK BO BPEMS pacrbl/ieHUs 1 BnocneacTsun ncnaps-
oLmxcs.

MoTpebneHne n BbIGPOCHI/COPOCHI pacTBOPUTENEN MOTYT ObiTb CHUXEHbI A0 5 KT 1 MeHee Ha 1 T CbIpbIX
LLIKYP.

Mpon3BoOACTBEHHbIV ONbIT

LLinpoko ncnonb3yercs.

OKOHOMUYECKME acnekTbl

3ameHa XMMuUKaToB, pa3baBeHHbIX PacCTBOPUTENAMM, MPYU OKOHYATEIbHON 06paboTke KOXM XUMuKaTa-
MW Ha BOAHOI OCHOBE MOXET HE UMETb HMKAKoro hvHaHCOBOro adhdhekTa, OfHaAKO LLUMPOKO UCMOb3YeTCs 1
nNpYMeHNMa noYTn AN BCEX TUMOB KOXW.

B cnyyae 06bI4HOro pacnbl/ieHNss MOXHO AOCTUYb LGP CHUXEHUA ToNbKOo 25 % — 30 %, a Npy Ucnosnb30-
BaHUW My/NbBEPM3aTOPOB 60/LLIOT0 06beMa M3bbITOYHOE pacrbliieHne CHxXaeTcs 06bIuHO Ha 40 % 1 6onee.

Llenb BHeapeHus

OTkas oT PMHULLHON 06paboTkM C NPUMEHEHNEM pacTBopuTeneil.

Hepoctatkn

OKoHYaTeNbHas oTAesnka HanblJIeHMeM NpUBOANT K MOTepaM xummkaToB. O6bIuHO okoo 40 % cmeceil,
npuMeHsAeMbIX AN (OUHULLHOK 06paboTKN KOXM, yTpaunBaeTcs 13-3a U3/IMLLHEro pacnblieHus.

4.2.6 OkpaluMBaHue KOXM1 C NOMOLLbIO Ba/IMKOBbIX MalluH

OCHOBHOE NPenMyLLECTBO Ba/IMKOBbLIX MalUVH 415 OKPAaLUMBaHWSA KOXW — CYLLLECTBEHHAA 3KOHOMUS XUMU-
KaToB. MPUMEHSIEMbIX AN OTAENKN, U, CNlefoBaTe/IbHO, YMEHbLUEHVE BbIGpOCoe/cObpocoe pacTBopuTeneid, notepu
KOTOpPbIX MOFYT COCTaBUTb NNLb 3 % — 4 % B cpaBHeHWM ¢ 40 % npn 06bIYHbIX NpoLeccax pacrnbineHns.

KaTteropus texHosiormm

OueHb WMPOKO UCNOSb3yeTcs.

OCHOBHble AOCTUXUMbIE 3KO/IOTMYECKMO MoKasaTesnin

MoTpeb6neHne 1 BbIGpOChI/COpPOCHI pacTBOpPUTENENR MOTYT ObITh CHVXKEHbI A0 1—3 Kr Ha 1T ChIPbIX LUKYP.

Okonornyeckn 6onee yuctasn, 4em okpacka pacnbiieHnem. [JocTuraeTca 3KOHOMUA XMMUKATOB, KOTOpble
3a4acTyto MOXHO BTOPUYHO nepepabatbiBaTb. KONMYECTBO KOHEUYHBIX OTXOA0B MeHbLUE, YeM MNPy pacnbi/IeHnun.

Mpon3BoACTBEHHbIV ONbIT

OueHb LWMPOKO MCNob3yeTCs, HO OObIYHO B COYETAHWUM C OKPACKOW NyTeM pacrblieHus.

OKOHOMMUYECKMe acnekTbl

Heobxoavmbl nuBectTuumm. CToMMocTb 060pyf0BaHusA coctaBnseT npumepHo 160000 gonn. CLA un 3a-
BMCUT OT Mogenn o6opyfoBaHus.

Llenb BHeapeHus

Bonee ouwyTUMON 3KOHOMKM (MO CPABHEHMWIO C YNyYLEHNEM onepauuii pacnbieHNs U OKOHYaTeIbHOM
06paboTKON BOAHBIMU pacTBOpamMu) 4OCTUTaT B NPOLecCe OKpalluVBaHWUA KOXW C NOMOLLbIO Ba/IMKOBbIX
MalUVH.
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HepocTtatku
Okpacky C MOMOLLIbIO BA/IMKOBbLIX MaLUVH Hesb3s MPUMEHSATb A1 KaXA0ro Tuna Koxu. B yacTHocTu, oHa
HefonycTyMa Ans TOHKOW KOXW, Tak kak MOryT 06pa3oBaTbCs CKNagKu.

5 TexHOonoruun cHMXeHua 3arpsa3HeHnsa CTOUHbIX BOA4 NPU NPOU3BOACTBE KOXMU
n MmeponpunaTmna no ymeHblleHn KonnyectBa OTXo40B

5.1 Mcnonb3oBaHMe CBEXMX U 3aMOPOXEHHbIX LUKYP BMECTO COJIEHbIX

BMecTo TOro 4To6bl UCNONL30BaTb COJb AJ151 XPAHEHUS LLKYP, MOXHO nepepabaTtbiBaTb CBEXWE UK 3a-
MOPOXEHHblEe LUKypbl. TaM. r4e KOXEBEHHbIA 3aBOj, HaXOAUTCSH HefasIeko OT KPYMHOW CKOTOGOMHU, cBexue
LUKYpbl MOTYT 6bITb SlopepaboTaHbl cpady No NocTynaeHun, 6e3 NpoBeAeHNs MeponpusTuii No obecneyeHunio
UX ANIUTENBHOTO XPaHEHUs. ANlbTEPHATUBHbLIM BApUAHTOM SIB/ISIETCA 3aMopaxuBaHue LWKyp, YTo o6ecneymsa-
€T UX COXPaHHOCTb B TEYEHWNE HECKOJIbKMX fHel 6e3 3acosKu.

KaTeropus TexHonorum

3ameHa MaTepuasnoB B CYLLECTBYHOLMX TEXHOMOMMYECKMX NpoLieccax.

OCHOBHbIe [OCTUXNMbIE 3KOMOTMYECKe nokasaTesnin

MoTpeb6aeHVe conv AN COXPaHEHNS LWKYP CHU3NTCA, M TEM CaMbIM COZEepXaHne COn B CTOYHbIX BOAax
3HaUNTeIbHO YMeHbLNTCA. ECnn cToUHble BOABI COpacbiBalOT B NPECHOBOAHbIE PEKM W 03epa, AONOHUTE b-
HbIli pacxof 3HEPrMU Ha OXNAXAEHNE HECONOCTABUM C BO3MOXHbLIMU Y6bITKAMU OT BPELHOIO 3KO/IOrMUYECKOro
BO37eliCTBMS, KOTOPOE OKa3biBaEeT CO/b MPU ee NonagaHnun B peku 1 o3epa. B Tabnvue 2 nprBeAeHbl AaHHble,
XapaKkTepusylolne CogepXaHne 3arpsiHSOWMX BeLecTB B CTOYHbIX BOJax Lexa BbiMauMBaHuWs npu
MCNONb30BaHUN COJMIEHBIX U 3aMOPOXEHHbIX LLKYP.

Ta6nuya 2— CpaBHEHME COAEPXaHNSA 3arps3HAIOLWNX BELWECTB B CTOYHbIX BOJAX Liexa BbiIMaunBaHUS Npu uc-
N0/Ib30BaHNUN COMEHbIX U 3aMOPOXEHHbIX LLKYP

O6beM CTOUHbLIX BOA, U COAEPXaHME B HUX O6bl4Has HAOT — coneHble HAT — 3amMOpOXeHHble
3arpsAHSIOLLMX BELLECTB HA 1T LLXyp TexHonorust LLKyPbI WM CBEXME LLXYPbI
O6bem CToYHbIX BOA. M3T 6 4 2
Teepable BelecTsa, Kr/T. BCEro 125 115 40
B3BelleHHble TBepAble BellecTsa, «r/T 13 10 10
BIK. kr/T 10 10 12
XK. kr/T 23 23 23
Obuee konmyecTBo azota no Keenbganto. Kr/T 1.5 15 2
Xnopwuabl, K/t 65 55 5

Mpon3BOACTBEHHbIN ONbIT

B ApreHTuHe. ABcTpun n Fepmannm 60 % — 70 % Bcex o6pabaTbiBaeMbIX LLKYpP — CBEXWE WM 3aMOopo-
XEHHbIE.

OKOHOMUYECKNEe acrneKTbl

PelueHve Bonpoca o L,enecoobpasHoCT 3aKynKu CBEXMX LLKYP 3aBUCUT OT PbIHOYHOW LieHbl Ha COMb 1 OT
paccTosHMSA, Ha KOTOPOe HEO6XOAMMO NMepeBO3NTb 3aMOPOXEHHbIE LWKYPbl. ECnn yaaneHne conm n3 CTOYHbIX
BO/, C/IMLLKOM A0POroi NpoLecc B KOHKPETHOM c/lyyae, TO AeLleB/ie 3aKynaTb CBeXue LUKypbl.

Llens BHegpeHus

CHmxeHVe npefesibHO AoMYCTUMOro YPOBHS 3arpA3HeHUs COMbI0 CTOYHbIX BOA.

HepocTaTtku

KpaiiHe pegko Bo3moxHa 100 %-Hasi 3aMeHa CO/MIeHbIX LUKYP Ha CBEXMWE UM 3aMOpOXeHHble. B Poccum
JaHHas anbTepHaTnBa NpPYMeHUMa 47151 KOXKEeBEHHbIX 3aBO/0B, PACnOIOXEHHbIX B6/IM3N KPYMHbLIX CKOTOOOEH.
Poccuiickne KoxeBeHHble 3aBObl He MOryT nonaratbcs Ha 100 %-HyH0 NOCTaBKy 3aMOPOXEHHbIX LLUKYP, K TOMY
e NOoBbILEeHHoe NOoTpebieHne 3HePrumn Npu 3amMopakMBaHNN LUKYP — CYLLeCTBEHHbI He40CTaTOK.
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5.2 YpaneHue conu B 6apabaHax 00 3aMavynBaHusi

Conb MOXeT 6bITb BbIGUTA U3 CONEHBIX LLKYP CyXMM cnocob6oM nocpeAcTBOM Mcnosib3osaHusa 6apaba-
HOB C LLUMPOKOI 3aMKHYTOI NMOBEPXHOCTbIO. TakuM cnocobom MoXeT 6biTb yaaneHo 8 % — 10 % coaepxaHns
conu.

KaTteropusa texHosiormm

LLinpoko ucnons3yetcs.

OCHOBHbIe [OCTWKNUMbIE 3KOSIOTMYEeCKne nokasaresnv

Konuuectso conu, cbpacbiBaemMoil B CTOYHbIe BOAbl, OyAeT yMeHbLEHO NPW UCMOb30BaHUN JAaHHOIO
meTofa. Bbi6uTas TakuMm 06pa3om cosib HeLO0MYyCTUMO rpA3Has 418 UCMO/b30BaHNA B pacTBope, npefHasHa-
YEeHHOM AN TPaBNEHUS, HO OHa MOXeT ObITb UCMO/b30BaHa B KAYECTBE aHTUroN0NeAHOro BellecTBa npu 06-
paboTke AOPOXHOIO MOKPbLITUS B 3MMHWI Neprog,

Mpon3BoACTBEHHbIV ONbIT

icnonb3oBaHO Ha HECKOJ/LKMX KOXEBEHHbIX 3aBoax BO BCEM MUpe. VimeeTcsi HOBOE NPOu3BOACTBEHHOE
obopypaoBaHue. bapabaHbl ANA yganeHusa conm mMoryT 6bITb UCMO/Ib30BaHbl HA BCEX KOXEBEHHbIX 3aBofax, 06-
pabaTtbiBatoLLMX CONEHbIE LLKYPbI.

OKOHOMUYECKME acrnekTbl

Kpome nHBeCcTULMii NOTPeOyTCA pacxoAbl Ha aKcnayatauuio, onnarty Tpya 1 3N1eKTPO3HEPIUio.

Liens BHegpeHunsa

CHmKeHne coiepXXaHns Co/n B CTOYHbIX BOJaXx.

HepoctaTtku

Mcnonb3oBaHHas Cob CAULIKOM rpA3Ha /15 MOBTOPHOIO UCMO/Ib30BaHUA U 0ObIYHO NOANEXMUT pasMe-
LLIEHWIO Ha MOJINTOHaX.

5.3 O6e3BosioWwIMBaHMe C COXpaHeHneM Bosioca

CopgepxaHue opraHM4yeckux BELLECTB B CTOYHbIX BOAAX 3HAUUTESIbHO CHMXAETCA MPU UCNO/b30BaHUN
Takoro cnocoba, kak 06e3B0N0LLIMBaHNE C COXPaHEHNEM Booca. [py 3TOM MCNOSb3YIOT PELVPKYNALMIO BOAbI
1 chunbTpaunio ¢ yaaneHvem Bosoca, nnasatoLLero Ha NoBepxXHOCT BoAbl. 1A HEKOTOpbIX 6apabaHoB 3TO
MOXeT 6bITb JOCTUTHYTO NyTEM YCTAHOBKM hunbTpa n Hacoca. Yacto 6biBaeT HEO6X04MMO YCTAHOBUTL HOBOE
JononHuTenbHoe obopyaoBaHne, ocHalleHHoe hunbTpamu.

KaTteropusa texHosiorum

TpebyeTcsA HOBOE TeXHO/0rMYeckoe 060pyaoBaHmne.

OCHOBHbIe [OCTWKNUMbIE 3KO/IOTMYEeCKNe nokasaresnu

JocTuraetca 3HaunTe/IbHOE CHUXEHUE CoflepXaHUs opraHnyeckux 1 HeopraHMYecknx BeLecTs B CTOY-
HbIX Bofdax (Tabnuua 3). Of4HOBPEMEHHO CHMXKAETCA cogepxaHue CynbnAoB B CTOUHbIX BOAAX.

Ta6nuua 3 — CpaBHEHNE COAEPXaHUS 3arps3HSOLLNX BELLEeCTB B CTOYHbLIX BOAX, 06pasytolmnxcs B npoyeccax
13BECTKOBOrO 06€3BO/MOLIMBAHNS MYTEM PACTBOPEHUS BOSIOCA U 06E3BOJOWINBAHNS GE3 PACTBOPEHUS BOMOCA

O6BbEM CTOUHbIX BOZ, U COAEPXaHME O HUX 3arps3HAIOLLMX O6e3BonoLLMBaHNe nyTem Obe3BosoLmBaH1e
BeLLecTB Ha 1 T LLKyp pacTBopeHus Bosoca ' C coxpaHeHviem Bonoca2
O6bem CTOYHbIX BOA. mVt 9 5
TBepfable BelecTBa, Kr/T. BCero 150 1108
B3BelleHHble TBepAble BellecTBa, Kr/T 66 21
BIMK. kr/T 40 204>
XMK. kr/t 100 55m
A30T. Kr/T. BCero 6 3
HuTpaT aMMoHus, Kr/T 0.4 0.3
Cynbthuabl, Kr/T 5 ke

Xnopwugbl, Kr/T 15 15r»
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OkoHuYaHue Tabnuubl 3

O6beM CTOUHbIX BOJ, 1 COAEPXaHNE B HUX 3arpA3HSOLLYX O6esaonowmsanve nytem Obe3aonolumsanmne
BELLECTB Ha 1 T LWkyp pacTBopeHusa Bosoca’ 1 C coxpaHeHviem Bosioca*'
Xwup n macna, kr/t 5 5

[00B).
1 Mpouecc coxpaHeHns BOsioCa OCYLEeCTBASAT NpPU NOBTOPHOM UCMO/Ib30BAHUN BaHH U huabTpauumn Bobl.
8l Mpn o6paboTke cBEXUX WKYp — 90 Kr/T.
41 Mpun 06paboTKe CBEXMX LKYp — 18 Kr/T.
5> [pn 06paboTke cBEXNX WKYyp — 45 KI/T.
4 MuHumanbHo 0.6—0.7 kr/T.
Mpn 06paboTke cBEXMX LWKYp — 2—4 Kr/r.

Mpoueccsl, pacTBOpsOLLLME BOMOC, MPOXOAAT NPU XOpOLLel 3KOHOMUK XxumukaToB (2 % un3sectun. 0,8 % cynbdu-

Mpon3BOACTBEHHbIN OMbIT

HekoTopble NpoMbILIEHHbIE METOAbI A1 06€3BOIOWNBAHNS C COXpPAHEHMEM BOJIOCA UCMONb3YIOT Ha
KOXXEeBEHHbIX 3aBOJAX.

OKOHOMUYECKNE acreKTbl

3artparbl Ha XMMUKaTbl HECKO/IbKO BbIle, YeM /151 MPOoL,eccoB 06e3B0M0WMBAHNA NYyTEM PacTBOPEHUS
Bosioca. MoBbIWEHNe 3aTpaT Ha XMMUKaTbl CONOCTaBMMO C 3KOHOMUEN 3aTpaTt Ha OYUCTKY CTOYHbIX BOA.

CToumocTb HOBbIX 6apabaHoB cocTaBniseT okono 75000 ponn. CLUA n3aBucut oT pasmepa 6apabaHa.

Llens BHegpeHusa

Heo6x04MMOCTb YBE/IMYEHUSI MOLLHOCTU 1 06 bEMOB MPOMN3BOACTBA UN MOSIBNIEHNE NOTPEBHOCTU CTPO-
UTENbCTBA HOBbIX WU YBENNYEHNSA NPOU3BOAUTENBHOCTUN CYLLECTBYHOLLUX OUNCTHBLIX COOPYXEHWIA.

YTunusaumsa yganeHHoro co LWKyp Bosioca 06bIYHO iBASETCA NpeABapuTesibHbIM YCI0BNeM 18 06e3B0-
NoWmMBaHMA € coxpaHeHvem Bonoca. benku Bosioca MoryT 6bITb MCNO/Ib30BaHbI B CE/TbCKOM XO3AWCTBE Kak uC-
TOYHUK a30Ta, CBA3aHHOIO B MeAJ/1IeHHO pasnaratoliemMcs opraHMyeckom marepuasne u nostomy npurogHoro
ANA BHeceHusA nof hpyKToBble AepeBbs, Ha Oropofax Wan B MOYBbI C HEXBATKOM OPraHM4yeckoro BelyecTBa.
BHeceHune 0Tx0f0B Bosioca NOMOXNTENbHO BO3AElCTBYET Ha NPOoLEecChl KOMMNOCTUPOBAHUS.

HepocTtaTku TexHonornm

TpyAHO BTOPUYHO MCMNO/b30BaTh TBEpAble 0TX0bl (BOMOC).

5.4 0O6e330/1MBaHME AMOKCMAOM yr/ieposia BMeCTO 060330/1MBaHUs CONSAMY aMMOHUS

O6bI4HO 06€e330/1MBaHMe OCYLLECTBAIOT C UCNOJ/Ib30BaHNEM cynbdiata aMMOHUSA WU X10puga ammMmo-
HUA. T.e. 6onee gelleBbliX U 3P EKTUBHBIX XMUKaTOB. OBbIYHO hepMeHTHble cMAryarLme npenaparbl Co-
Aepxat HebosbLLoe KOSIMYEeCTBO (DEPMEHTOB, PACTBOPEHHbIX B Cy/ibhaTe aMMOHUSA 1 ONWU/IKaXx.

0O6e330/11BaHNE ANOKCUAOM Yriepoda, npumeHsieMoe npuMepHo ¢ 1985 r., TpebyeT TwaTtesibHOro Tex-
HMYECKOI0 KOHTPOSA U [ONO/THUTENbHBIX MHBECTULMI B CneuuanbHoe BnpbiCKMBatLLee o60pyoBaHme.

KaTeropus TexHosnornu

Mpon3BOAAT 3aMeHy maTepuana, BHeAPAT HOBbIA TEXHOMOMMYECKMIA npoLecc.

OCHOBHble JOCTMXNMbIE 3KONOrMYecKne nokasartesn

Cbpoc azoTa — Haubonee BpeHOE BO3ENCTBME HA OKPYXalOLLYH cpeay 13 BCEX NOCNEeACTBUIA Npo-
ueccoB obesszonuBaHusa/MaryeHusa. M3 obuwiero konuyectsa asota, cOpacbiBAEMOro KOXeBEHHbIM 3aBO-
AoMm. npumepHo 45 % ob6pasyeTcsa B npouecce obessonowmnsanHna n 35 % — npu obessonnsaHun/marye-
HUKN (B OCHOBHOM, 3TO COJ/IY aMMOHUS, HO TakKxe NPUCYTCTBYeT HeBO/MbLLIOE KOMMYECTBO Pas/oXMBLLNXCSA
6€enKoB).

ECTb HECKO/IbKO MCTOYHMKOB BbIGPOCOB'COHPOCOB a30Ta Ha KOXXeBEHHOM 3aBofe. OCHOBHOI — MCNosb-
30BaHue cynbgaTa aMMOHUS B npouecce 06e330/1vBaHuns. [103aToMy XenatesibHa 3aMmeHa a3oTcogepaLimnx
XUMUKaTOB Ha Apyrue.

Mpon3BOACTBEHHbIN ONbIT

MpUMEHNMO A19 KOXXEBEHHbIX 3aBOA0B, UMEIOLLMX XOPOLLYH CUCTEMY KOHTPO/IA TEXHOIOMMYECKNX NPOo-
Leccos.

TexHOo0rM NCNonb3yT Ha MHOTKX (6o/1ee yem Ha 100) KOXXeBEHHbIX 3aBOJax B OCHOBHOM B MPOMbILU-
JNIEHHO pas3BUTbIX CTpaHax. VimeeT xopolune NepcnekTyBbl AasbHeRLWero passuTus.
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OKOHOMUYECKME acnekTbl

BenununHa akoHOMWM 3aBUCUT OT MEeCTHbIX ycnosuii. B CLUA. Hanpumep, COOTHOLIEHWE LieH Ha fUOKCUA
yrnepoga v cynbart ammoHusa cocTaBnsieT npumepHo 0,5:1: B 3anagHoli EBpone — (1—1.2):1; B HEKOTOPbIX
cTpaHax BocTouHoit EBponbl n Asun — (3—4):1.

Llenb BHeapeHUs

YMeHbLUEeHNe cogepxXaHuns asoTa B CTOUYHbIX BOoAax, CHXallee 3atpaTbl Ha OUNCTKY CTOYHbIX BOA,

HepocTaTtku

EAVMHCTBEHHON Npo6/1eMoil AaHHOW TeXHOMorMn ABseTcs TO, YTO BPEMS MPOHWKHOBEHWSA Auokcuga
yrnepoga B Koxy 6osiee gnvtesisHoe, Yem Npu NCNosib30BaHuK cybarta aMmMoHNA. 3TO He ABNsSeTCS cyllec-
TBEHHbIM. €C/Y LWKYPbl TOHKME (pacLuenieHHble LKYPbl AN MasleHbKUe LIKYPbl), HO B C/lyYae HepacLyenieH-
HbIX TSKENbIX WKyp Heo6xoAMMO [06aBnATb He60MbLIOe KONNYECTBO COMel aMMOHUS, 6OPHOI KNCMOTbI UK
opraHnyeckunx 4o6aBok BO nsbexaHue 4MTe/IbHOT0 BPEMEHWN peakLui.

5.5 OuuncTkKa CTOYHbIX BO[, npu Npon3BoACTBE KOXU

[nsa Toro uTo6bl 601ee aPEKTVBHO OCYLLECTBASATL OUNCTKY CTOUYHBIX BOJ, LesiecoobpasHo pasfensitb
NOTOKM Be3fe, rAe 3T0 BO3MOXHO. YCTaHOBKM MO O4YNCTKE CTOUYHbIX BOJ, Y OUYUCTHBIE COOPYXeHUs 6yayT pabo-
TaTb ahheKkTUBHEE, eCNu ycpeaHUTbL 06beMbl CTOKOB M0 BPEMEHU CYTOK, TaK Kak CTOYHbIe BOAbl UMET 00blY-
HO BbICOKOE 3HaueHne pH yTpom 1 HU3Koe BeYepoMm.

BO3MOXHOCTW OYUCTKM CTOYHBIX BOJ, CBA3aHbI:

- € OoT(hmNbTPOBbLIBAHKEM BOOCA U APYTMX TBEPAbIX MaTepnanos, KOTopble MOryT 3aba0kupoBaTtb Tpy-
6bl 1 HACOCbI B OTMOYHO-30/IbHOM M Ay6UIBHOM Liexax;

- BTOPWYHOI NepepaboTKoli U BOCCTAHOB/IEHNEM peareHTOB XPOMOBbLIX U pacTUTesbHbIX AyOUIbHbIX
pacTBopoB;

OKMCNEeHNEM CynbVA0B, COAEPXALLNXCSA B CTOUYHbIX BOAAX, C UCMOMb30BAHNEM BO3fyXa B NpuUcy-
TCTBMM MapraHueBoro katanusartopa (pH = 10):

ocax/eHneM xpomMa 1 ero ygasneHnem o usbexaHve o6pasoBaHus XxpoMcogepxatymx wnamMos:
HeJonyleHneM CMeLLIMBaHUSA LWIaMoB, COAepXallunx 1 He cogepxaLlnx Xpom;

BblpaBHMBAHNEM MOTOKOB Nepes BTOPUYHOW OUNCTKOWA;

610N0rMYECKO OUMCTKOW CTOUHbIX BOA. 0ObIYHO SBAAIOLLEACS BTOPUYHOW, NCNONb3YEMOi AN YMEHb-
weHua BIK;

- HUTpUdMKaLmeli opraHMyeckKoro a3oTa 1 as3oTa, CoAepXallerocs B CoeAnHEHNAX aMMOHUS.

MocnepoBaTeNbHOCTL PACMNONOXEHUSA METOL0B OUUCTKMA CTOYHbIX BOJ, HE O3HA4YaeT pPaHX1poBaHUSA Mo
npuoputetam. CoOTBETCTBYIOLWNI BbIOGOP METOAa OUMCTKM B KaXKOM KOHKPETHOM cnydyae byfeT 3aBuceTb OT
crneuundmkn npouecca v NpenaTCTBUIA AN NCMONb30BaHUS 3TUX MPOLLECCOB, NMEILMXCA Ha NpeanpuaTuu.

MepBNYHasA O4YNCTKA CTOUYHbIX BOA, C MPUMEHEHUEM CybMUAHbBIX PacTBOPOB

PacTBopbl, cogepxaluve cynbduabl, 4OMKHbI ObITb OTAENeHbl U NepepaboTaHbl BO n3bexaHne obpaso-
BaHMA cynbuga asota npu ux HeTpanusauun. 3To MOXET ObITb BbINOSIHEHO C NOMOLLbIO KaTa/IMTUYECKOro
OoKMUCNeHNs cynbUA0B UM NPSAMbIM OCaXAeHNEM.

MpocTble HU3KO3aTpaTHbIE TEXHOMOMMU UCMOMb3YIOT TaM. r4e CTOYHbIe BOAbl €XeAHEBHO OuunLLaloT no-
CpeAcTBOM asapauuy B NPUCYyTCTBMU MapraHLeBoro kataamsaropa. Aapalmnsa MOXeT OCyLLeCTBNATLCA B CneLm-
aslbHbIX KOMIOHHAX, KyAa CHU3Y yepes Anddy3opsl BAyBaeTCA BO3A4YX, UM B EMKOCTSX C MOBEPXHOCTHLIMU U/
norpyxaembimMu asapaTopamu. [MoBEPXHOCTHbIE a3paTopbl AOCTATOYHO MOLLHbIE, OHW He 3abuBaloTcsa oTXxoAa-
MW, HO 4YacTO YBE/IMYMBAIOT YPOBEHb LyMa. VX LenecoobpasHo 1cnosb3oBaTth /15 CUCTEM OKUCEeHNs 60/b-
lWoro o6bema CTOYHbIX BOJ. a BCMEeHMBaHWEe MOXeT O6biTb YMEHbLIEeHO 3a CYeT MpUMeHeHUus
aHTUBCMEHMBAIOLNX peareHToB.

MpumepHo 60 m3Bo3ayxa TpebyeTca Ha 0UncTKy 1 M3CTOYHBIX BOA. MOLWHOCTb (MPON3BOANTENBHOCTD)
CUCTEM aspauuu cnefyeT paccynTbiBaTb C YUETOM CeAYHOLMX NOMTOXEHWIA:

- npeanonioxuTenbHo 50 % cynbmMuUAoB BLIHOCUTCA U3 OTMOYHO-30/1bHOTO LieXa;

- Ha 06pab6oTky 1 kr cynbtuga Tpebyetcsa 0,75 kr kncrnopoga;

- 1 m3Bo3ayxa cogepxut 0.28 Kr kucnopoga.

Mpu aToM Heob6xoaumo 3HaTh KM/ ucnonb3yemoro aspatopa.

Bo3mOXHaa KOHUEHTpaumsa KatasM3aTtopos cocTas/ifgeT npumepHo 100 mr mapraHua Ha 1.1 npu pH. pas-
Hom 10. OfHako He06X0AMMO ONTUMU3NPOBATbL faHHbIA NPOLLECC A8 YCNOBUIA KaXA0W KOHKPETHOMN YCTaHOBKU.

MpsiMoe ocaxaeHne OCyLLeCcTB/IAT NyTEM UCMO/b30BAHUA Cybarta xenesa v X/10puaa oKnucu xerne-
3a. Takas ouMcTKa CHXaeT ypoBeHb pH 13-3a ocaxieHus ruapookucu. flobaeneHne conei xenesa 06bI4HO
MCNO/b3YIOT TOMIbKO A/1A BblpaBHMBAHUA pH cMeLlaHHbIX CTOYHBIX BOA. 06pasylolmxcs B younbHsx. icnonb-
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30eaHune coneii xenesa NpMBOAUT K 06pa30BaHMIO LWIAMOB TEMHOMO LBETa, MO3TOMY OKOHYaTeslbHbI CTOK
Takke 6yaeT TEMHbIM.

BTopunyHasa ouncTka (4004YNCTKA) CTOUYHbBIX BOJ,

Tawm, rae TpebyeTcs BbICOKOE Ka4eCTBO CTOYHBIX BOJ, HEO6XO0AUMO UCMO0/1b30BaTh 6UOIOrMYECKYH0 04nC-
TKY AJ19 CHUXEHUA BesiMunHbl BIMK 1 yaaneHns B3BeLIEeHHbIX TBEPAbIX YacTuL,.

O6LLen3BeCcTHO, YTO BbibpaHHas cuctemMa MOXeT ObiTb AOCTATOYHO YCTONYMBO, YTOObI BblAepXnBaTb
cnyyaiiHble 3anmnoBble cOpoCkl CTOUYHBLIX BoA. OAHaKo 60MbLUYI0 YacTb CyYaliHbiX 3a/1M0oBbIX COPOCOB yCTpa-
HAIOT MyTEM MCMNOMb30BaHUS BbipaBHMUBAIOLLEA CTOK akKyMy/IMpYHLL el eMKOCTW, YyCTaHOB/IEHHON nepef 06-
opyAoBaHneM A5 6M0NOrMYECKON OUUCTKN.

Brvonornyeckas o4ncTka ¢ NOMOLLbIO aKTUBHOIO 1a npu cabomM TOKe CTOYHbIX BOA — Haubonee ad-
heKTUBHBIA CNOCO6 OUNCTKM CTOUHBIX BOJ, KOXEBEHHbIX 3aBOA0B. OKUCNTENbHbIE OTCTONHUKN ABNAIOTCA Of-
HOI N3 TaKUX CUCTEM, HECMOTPS Ha TO UYTO 06bIYHbIE CUCTEMbI OUMCTKV aKTUBUPOBAHHBIX LLIaMOB paboTaloT ¢
BbICOKOI1 NPOV3BOANTENBHOCTbIO.

B cuctemax 61M0n0rnyeckoii OYNCTKM C MOMOLLbIO aKTUBHOTO Wiaa C NPOAO/IHKUTENbHBIM BPEeMEHEM OT-
CTOA (NpKY HM3KOW 3arpy3ke) 6o/bLlas YacTb XpoMa ocTaeTcs B Wwanamax. a5 Toro 4tobbl o6ecneunts adhpek-
TUBHYHO paboTy YCTAHOBKM MO OYUCTKE aKTUBMPOBAHHbLIX LWIIAaMOB, MOXET BO3HUKHYTb HEOo6XOAWMOCTb
pob6asnenuns docdara, ecnu 3HadeHne BIK Ha Bxoge Hu3koe. 3To obecneunT Tpebyemoe obpasoBaHve
LL1aMOB.

OCHOBHble AOCTMXMMbIE 3KONOrMYecKne nokasartesn

Mpu nony4yeHnn BbICOKOW hmkcaLm Xxpoma B TEXHO/IOTMYECKOM NpoLecce 1 XopoLueid paboTe OUNCTHBIX
YCTAHOBOK MOXHO CHU3WUTbL COZiepXaHne Xpoma B OHOM INTPE OTBOAUMbIX CTOYHbIX BoA 40 0,15—0,2 mr.

Mpon3BOACTBEHHbIN OMNbIT

Bce ynomMsHyTble TEXHONOMMU 1 METOAbl CUMTAIOT 06LLEeNPUMEHNMbIMU, HO BbIGOP TOW WK NHOM cucTe-
Mbl JO/DKEH 6bITb a4anTUPOBaH K KaX4oMy OTAe/IbHOMY KOXEBEHHOMY 3aBOjYy.

OKOHOMMYECKMe acneKThbl

HeB03MOXHO cAaenaTb YHUBEPCa/bHbIA BbIBOS OTHOCUTE/IbLHO CTOMMOCTU OYMCTKU. 3aTpaTbl 3aBUCAT OT
pasmepa 1 MOLLHOCTUN YCTaHOBOK. OHaKo nccnefosaHuns, NpoBefeHHble B HEKOTOPLIX rocygapcreax — use-
Hax EC, nokasanu, 4To okono 3 % ce6ecTOMMOCTH KOXM MOXHO OTHECTU Ha OYMCTKY CTOUHbIX BOA.

Llens BHegpeHus

Cob6ntogeHve TpeboBaHNA NPYPOLOOXPaHHbIX OPraHOB YMEHbLUNTL COAepXaHne XpoMa B CTOUHbIX BO-
Aax v wnamax.

HepocTtatku

OueHb BaXXHO He CMeLUMBaTh CTOYHbIE BOAbI, 06pasyoLmecs B 0TMOYHO-30/1bHOM 1 AyOUTbHOM Liexax.

OTcTanBaHue pacTBOpoB, 06paboTaHHbIX KaTaMTUYECKUM OKUCIEHNEM, NPUBOAUT K MOBTOPHOMY 06pa-
30BaHNIO CyNbU0B.

5.6 lVcnonb3oBaHne 06pPe3KOB LWKYP N OTXOA0B OT HUX

O6peskn LWKYp U OTXOAbl OT HUX. HE UCMONb3yeMye B NnpoLecce NPOuU3BOACTBA KOXMW, PACCMOTPEHbI B
[aHHOM noJpasfesnie HacTosLero cTaHaapTa Ha npeAMeT X NoSIe3HOro KOHEYHOro ucnonb3oBaHms. Obpaso-
BaHVe BCeX BUAOB TBEPAbIX OTXOA0B A0/HKHO 6bITb MUHUMU3NPOBAHO, UIN OHU [O/MKHbI ObITh MepepaboTaHbl
B Mosie3Hble N060YHbIE MPOAYKTbI.

OCHOBHbIMU MO60OYHBIMU pecypcocbeperaniMMy TEXHOMNOTUSIMU KOXEBEHHOTO NMPOU3BOACTBA ABMSA-
HoTCA:

- NPOM3BOACTBO XenaTuHa 1 kies n3 Hefy61eHbIX LWKYP U 06PEe3KOB KOXU;

- U3BJIeYeHMne casa v xupa 13 Mesapbl Ha yTUIn3aLMoHHOM 3aBO/e;

- BOCCTaHOB/EeHMe Gefnika ANa nepepaboTKu B KOPM 4J/151 )KUBOTHbIX U pbl6. B HEKOTOPbLIX aMUHOKMCAOTaX
Masio 6esika, NO3TOMY MX MOXHO MCMO/b30BaTh TOMILKO B KauecTBe A06aBoK;

- Mcnosb3oBaHMe 06pe3koB Ay6MEeHO KOXM Noc/ne OUUCTKM AN U3TOTOBJIEHUS KOXaHbIX NepenneTos
KHUT C MPUMEHEHNEM TUCHEHUSA.

Hepy6neHble oTxoabl

Takke MOXHO NPON3BOAUTL HEKOTOPOE KOMYECTBO APYr1MX NO60YHbLIX NPOAYKTOB, €C/IN COOTBETCTBYHO-
LMe opraHM3aunoHHble BOMPOChl PeLleHbl C APYrMMK TOBaponpoussoanTenamu. Hanpumep, B HECKObKUX
cTpaHax BefyTcsl paboTbl N0 afibTepHATUBHOMY UCNO/Ib30BAHUIO KOMnareHa.

M3BneyeHune cana v xupa u3s Mesgpbl BNnosiHe BO3MOXHO. Me3sgpa coctouT ns 80 % Boapl, 10 % 6enka u
10 % xmpa. A Toro 4To6bl NPMOBPECTN TOBAPHYHO LIEHHOCTb, XUpoBas dpakums 4o/kHa 6bITb 0CBOGOXAEHA
OT BOAbl 1 6enka. M3-3a Toro, 4to BenimunHa pH coctaBnsiet 12—13, HeBO3MOXHO MOJIHOCTLIO M3BNEYb BOAY.
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Mpy noHmxeHun pH obpasyeTcss TOKCUYHbIA cepoBoAopoA. [pyras BO3MOXHOCTb — HarpeBaHue, HO NoBbl-
LeHHasa Temnepartypa genaeT 6esok kieikuM. B npunoxeHun B nprBeeHbl npumepbl 3apy6exHOoro onbita
n3BneveHns cana unxvpa us mesgpsl (B.4.1).

5.7 JlukBupaumsa xpomcogepxalimx oTxon0B

Ha cerogHAWHNIA feHb Xpomcoaepxaline obpeskn 1 3a4ncTkn B OCHOBHOM pasmeLlaloT Ha NonnroHax
015 3aXOpOHEHUs 0TX0A0B. B HacToslee BpeMa — 3TO 04Ha U3 rNaBHbIX 3KO/I0rMYeckux npobnem Ans Koxe-
BEHHOI MPOMBILLIIEHHOCTU 1 OCTaHeTCs Takoli B 0603puMoM 6yayLuem.

MeTog, KOHTPONIMPYEMOrO CXUraHUs Takmx 0TX0A0B 6bin1 pa3paboTaH B [laHun. CxuraHme ocyLecTBns-
NN NPU HA3KUX TeMepaTypax U HU3KOM CoepXaHuu Kucnopoda Ansa npeobpasoBaHus Xpoma, coepxallero-
cA B 00Ope3kax, B TpexBaJIEHTHblli XpOM B 30/, KOTOPYl B JasibHelilleM MOXHO WCMNo/b30BaTb B
MeTaslyprniyeckoi NpoMbILL/IEHHOCTU. Ha Takol ycTaHOBKE MOXHO nepepabaTbiBaTb TO/IbKO XpOMCOAepXa-
e 0TX0Abl, M 3TO NogpasymeBaeT, YTO 0CTATOYHO 60/1bLLIOE KOIMYECTBO TakMX OTXO40B A0/HKHO 06pa30BbI-
BaTbCA BOMAM3M 3TOW ycTaHoBKW. Kpome TOro, Heo6XoAMMO W3biCKaTb BO3MOXHOCTb WCMO/Ib30BaHUSA
ob6pasyloLeics Npu CxUraHny 30/bl, YTO AenaeT MeToA AOPOroCTOSALWMM Y CHUXKAET ero 0CTYNHOCTb A/18 UC-
NnosIb30BaHUA.

5.7.1 BoccTaHOB/IeHNe XpoMa NyTemM ocaxaeHus

BoccTaHoB/ieHMe xpoma nyTem ocaxeHus — AOCTaTOYHO M3BECTHasA TEXHOJIOMMA, UCMosib3yeMas Ha
MHOIMX KOXEBEHHbIX 3aBoax. XpOMOBbIE PACTBOPbI OCAXAAIOTCA C MOMOLLbIO Wenoyu, nHorga ¢ gobasneHu-
€M Koary/iiHTOB U KOppekuueii TemnepaTypbl /11 YCKOPEeHUs npolecca ocaxegenus. MnasawLwnii Ha noBepx-
HOCTM pacTBOp MOXeT ObiTb COpPOLIeH, Torga kak ocafoK BTOPMYHO PacTBOPSETCS B CEPHOI KucnoTte,
pasbasnsieTca go Tpebyemoro 3HaueHus pH (OCHOBHOE) 1 MCMNOb3yeTcs NOBTOPHO B Ay6ubHOM Lexe. Tak xe
Kak 1 Wwenoyb, HanpuMmep, MoryT 6biTb UCMO/Ib30BaHbl MMAPOOKACH HATPUA UM KapboHaT HaTpus, NoaTomy
npeAnoYTUTENBHO, YTO6LI 0cafoK Obl1 06€3BOXEH NyTeM huNbTPOBaHUS.

KaTteropusa texHonoruu

BTopuuHyto nepepaboTky Cbipbsi NPUMEHSAEIOT Ha KOXEBEHHbIX 3aBOfax, KOTopble He MOryT o6ecneynTs
BbICOKMI1 ypOBEHb (hrKcauuy XxpoMa B npouecce ay6neHus.

OCHOBHbIE [OCTMXNUMbIE 3KOSIOTMYEeCKne nokasaresnv

Mpy ncnonb3oBaHMM NpoLecca BOCCTAHOBMEHUA XpOMa NyTeM OCaXAEHUS MOXHO YMEHbLUNTL obLiee
KO/INYEeCTBO XpOMa, coAepxallerocs B CTOUYHbIX BoAax, NpumepHo A0 0.5 Kr Ha 1 T CbIpbIX LUKYP.

Mpon3BOACTBEHHbIV OMNbIT

LLinpoko ncnonb3yercs.

OKOHOMUYECKME acneKThbl

BbiCOKME MHBECTULMOHHbIE 3aTpaTthl.

Llenb BHeapeHUs

YBenuueHne 40NN NCNoib30BaHMA XpomMa. [aHHblli NpoLecc OTHOCUTE/TbHO NPOCT A8 ynpaB/ieHns.

HepoctaTtku

BbICOKMIi ypOBEHb COPOCOB HENTPAsIbHbIX COMEli CO CTOYHbIMY BOAAMU. [JaHHbI BapyaHT HENPUMEHUM B
[O/ITOCPOYHOI NMepcrnexkTmBe.

5.7.2 HenocpepncTBeHHasi BTOPUYHasa nepepaboTka XpOMOBbLIX pacTBOpPOB

OnucaHne TexHoNorMm

HenocpeACTBEHHYIO BTOPUYHYIO NepepaboTKy XPOMOBbLIX PACTBOPOB MOXHO OCYLLECTB/IATb ABYMS CMO-
cobamu: NpUMeHeHne 1CMnosib30BaHHOTO XPOMOBOTr0O pacTBopa A/15 TpaB/eHns U 3aTeM Ay6neHns B JaHHOM
pacTBope Win pasfenbHas BTopuyHas nepepaboTka pacTBOPOB AN1A NUKeNeBaHua 1 ayoneHus.

Mpy ncnonb3oBaHUM METOAA HEMOCPEeLCTBEHHOW BTOPUYHON NepepaboTKy MOXET 6biTb AOCTUTHYTO
15 % — 20 %-Hoe yMmeHbLLeHne NoTpebeHnss Xxpoma 1 cooTBeTCcTBEHHO 40 % — 50 %-Hoe CHWXeHue cogep-
XaHusi Xxpoma B CToUHOW Boge (0T 2.8 g0 3,5 Kr xpoMa Ha 1 T cbipbIX LIKYpP). B HEKOTOPLIX C/yYasix coAepxaHue
XpoOMa B CTOYHOW BOAE MOXET ObITb CHUXEHO A0 80 %, 04HAKO 3TO MOXET MPOU30ATH TOSIbKO B TOM Cllyyae,
€C/IM KOXXEBEHHbI 3aBOJ MCNOJIb30BasT B MPOLL/IOM C/IMLLKOM MHOFO XpoMa.

KaTteropusa texHonoruu

OonTtumusaLmsa npouecca.

OCHOBHble JOCTMXUMbIE 3KOSI0rMYeckmne nokasaresnun

OCHOBHOW fOCTMTaeMblii NokasaTelb — yMEHbLUEHNE CoepXaHns XpoMa B CTOYHON BoJe.

Mpon3BOACTBEHHbIV ONbIT

HenocpeacTBEHHYIO BTOPUYHYO nepepaboTKy MCNOMb3YIOT B HEKOTOPbIX CTPaHax.
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SKOHOMNYECKNO acnekThbl

HenocpepfcTBeHHas BTOpuyHas nepepaboTka pacTBOpPOB TpebyeT HEGONMbLUIMX KanuTasbHbIX 3aTpart u
obecneynBaeT 3KOHOMUWIO Xpoma U coneit. MNeprog okynaeMocTn KOPOTKUIA.

Llens BHegpeHus

OKOHOMUSA XUMUKATOB.

HepocTtaTku

Mpouecc cnoxeH B peanusauun n TpebyeT OT nepcoHana BbICOKOW kBanudukauuu ans nogaepxaHus
C0/1eBOro 6anaHca 1 COOTBETCTBEHHO CBOMCTB KOXU.

6 OKoHOMUYecKue adpdekTbl, JOCTUTAEMbIE B pe3ysibTare BHepeHus
HanNyywmnx fOCTYMNHbIX TEXHOMOTNA NPY NPOU3BOLCTBE KOXMU
Ha NPOMBbILL/IEHHbBIX MPEeANPUATUAX

MpumeyaHune — Kak npaBuno, npu BHegpeHun HAT B TOM UAn MHOM 06beMEe AOCTUTaOT IKOHOMUN XMMUKa-
TOB, CHMXEHWA 3HepronoTpebieHns 1 aofonoTpebneHmns.

6.1 OKOHOMMUA XUMUKATOB

Heobxo0AnMOo KpUTUYECKM MPOaHanM3npoBaTh BCe CNOCo6bl M MeTOAb! B LieNsx npefoTBpalLeHus noboi
nepeso3vpoBKN XVMUKATOB 1 BOAbI NPV NPON3BOACTBE KOXMW. [ToCpeAcTBOM TOUHOM [03MPOBKU, PErynnpoBku
N Hagnexawiero KOHTPoA NpPoLeccoB BO3MOXHa 3KOHOMUA 40 10 % XMMUKaTOB.

YnyulueHHbl KOHTPO/Ib TEXHONIOTMYECKUX NPOLECCOB U KOHTPO/Ib KAYecTBa NPOAYKLMU NPUBOAUT K CO-
KpalleHunto noTepb U. cefoBaTesibHO, K COKpalLLeHNto cly4aes NOBTOPHO 06paboTku (a 3To NoTepu BOAbI, XU-
MWKATOB U aHeprnu), o6pasoBaHNi0 MEHbLLEro KosimyecTsa 06pe3koB 1 MOMHOCTLI0 3a6pakoBaHHbIX LIKYP.

Pa6oune npouenypb! 419 B3BELUMBAHUS U LO3VPOBKN XMMUKATOB AO/KHbI OblTb NPOAHaIM3UPOBaHbI U
Tam, rae BO3MOXHO, yCOBEpLUEHCTBOBaHbl. OTCYTCTBME BHUMAHUS K BOMPOCaM 3HEpro- 1 matepuasnocbepexe-
HUSA NPUBOAMT K TEHAEHLMUW MCMNOMNb30BaHUA GOMbLIEr0 KOMYecTBa XMMUKATOB, JaXe eCivu B 3TOM HeT
Heob6xoaumocTu.

6.2 CHuXeHne aHepronoTpebaeHns

B Lenax cHnuxeHnsa aHepronoTpebieHnsa Ao/xeH 6biTb YMEHbLUIEH pacxof ropsyeit Bogpel (HanpumMep, 3a
CcYeT yMeHbLUEeHNS BOLOTOKA, NPOMbIBKM KOX NapTUsSMK) U fo/KHA 6bITb 06ecneyeHa rapaHTus Toro, 4to Bce
Tennble 1 ropsaune NoBepXHOCTH (TPy6bl M EMKOCTN) MMEIOT XOPOLLYI0 n3onauuo. Kpome Toro, BO nsbexaHue
noTepb Tenna crefyeT KOHTPO/IMPOBATL TeMnepaTypy v BIaXHOCTb B CYLUU/IbHSAX.

B HacTosilwee Bpems HegocTaToueH 06beM 06LLeA0CTYNHON HopMaumm 0 NOTpebNeHnn aHeprum Ha
KOHKPETHbIX KOXXeBeHHbIX 3aBogax (B Ay6unbHOM npon3BoacTse). s Toro 4tobbl MMeTb 60/bLIe MHhopma-
LK. HeobXO04MMO BECTU XYPHasbl NOTPe6eHNs aHeprin AN NPOM3BOACTBA 3/1eKTpuyecTBa, Tenna (napa u
TepMoo6paboTkK) 1 CXaToro Bo3ayxa, 0CO6EHHO A1 NPOLECCOB C CaMbIM BbICOKMM MOTPE6/IEHNEM 3HEPTUM,
Takmx, kak 06paboTKa CTOUHbIX BOA, U CyLLKa KOXW.

B kavectBe HAT MOryT 6bITb MCNONb30BaHbI PErncTpauus n JoKyMeHTpOBaHWe AaHHbIX 0 NOTpebieHnn
3N1eKTPUNYECKOi 1 TEeNI0BO aHeprum (napa v ropsueli BoAbl), a Takke CXaToro Bo3fyxa, 0CO6eHHO 418 eAnHNL
o6opyAoBaHusa ¢ Hanboniee BbICOKMM MOTPebeHneM, HanprUMep Takmx, Kak 06paboTka CTOUYHbIX BOA U CyLUKa
KOXMN.

KpynHoB koxeBeHHOe npegnpusatue HyxgaeTcs B COGCTBEHHON CUCTEME /TIOKaSIbHOro NPOM3BOACTBEH-
HOr0 KOHTPONS paunoHaNIbHOro NOTPebAeHUs aHepruu.

MacLiTab Takoii cMCTeMbl O/THKEH COOTBETCTBOBATL YPOBHIO NOTPE6IEHNA 3HEPTUN, HO LiesiecoobpasHo
npefycmMoTpeTb U OCYLLEeCTBUTb Cneaytolme feicTBus:

- yCTaHOB/IEHWNE, PaCCMOTPEHNE ¥ aKTyanm3auuns noTpebneHns sHeprum 4ns uenei v 3agay OCHOBHOW U
BCMoMorarTesibHO NPoN3BOACTBEHHON AeATENbHOCTY;

- peructpauuns/goKymeHTUpOBaHWE Ha PerynsipHoil M yCTaHOBMIEHHOW cTaHfapTamu, TeXHUYecKumu
ycnosusaMu (ApyruMn fOKyMeHTaMun) OCHOBe (HanpymMep, eXeyacHo, eXefHEBHO, eXeHeelbHO U T.4.) Teky-
wjoro/chakTnyeckoro NoTpebaeHns aHeprn ¢ pasgeneHnem no TMnam aHepruyM 1 OCHOBHbIM BUAAM ee KOHeu-
HOro MCNO/Mb30BaHUS;

- pa3paboTka UHAMKATOPOB pe3y/bTaTVBHOCTW UCMONb30BAHUS IHEPTUN (UICTOPUYECKN CNOXMBLLMECSH
JHepreTMyeckne xapakTepucTuku Uam CTaHfapTU3MPOBaHHbIE MHANKATOPbI, CBA3aHHbIe, Hanpumep, ¢ Npous-
BO/ICTBEHHbIM MPOLLECCOM W HAPYXXHOI TemnepaTtypoii 34aHns);
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- KOHTPONb Pe3y/ibTaTUBHOCTM NCNOMb30BAHUS HEPrUN, BKItOUas pa3paboTky MexaHN3MoB aBapuitHow
CUrHanM3aunm 1 roTOBHOCTU K HEMeA1eHHbIM AeliCTBUSAM Npy onoBeLLeHun 06 onacHoi 06CTaHOBKe oneparo-
pOB 1 BCEX COTPYAHNKOB OpraHm3auumy 0 CyLLeCTBEHHOM U3MEHEHWW, MO CPABHEHUIO C pacyeTHbIM/MPOrnosu-
pyeMbIM XapaKkTepoM UCMOo/b30BaHUSA IHEPTUN:

- obecrneyeHrie COOTBETCTBYIOLMNX KOPPEKTUPYIOLWMNX AECTBUIA B Cllyyae aBapuiiHOW 06CTaHOBKM, WX
pernctpaumsay foKkyMeHTUpOBaHUe;

- npefocTaBfieHVe KOHKPETHON 1 CBOeBPEMEHHOIN MHdopMaL M 06 NCNOoMb30BaHUM 3HEPrMn BCEM 3a-
MHTEPECOBaHHbIM NMLaM C NAEeHTUDULIMPOBAHHON OTBETCTBEHHOCTLIO 3a perynposaHne noTpebneHns aHep-
mu.

3HaunTeNbHbI MHTEpeC NpescTaBNsAeT CHMKEHNE 3HepPronoTpeb1eHNs B NpoLieccax CyLUIKU, NOAroTOBKY
ropsiyein Bofbl N nepepaboTkun CTOUHbIX BOA. C 3KONOrmyeckoi Toukv 3peHns (Hapagy ¢ notpebneHvem Tensno-
BOI1 U 3/1EKTPUYECKOIi IHEPTMN) OCHOBHOE BHUMAHWE He06X0AMMO COCPefoTOUNTb Ha CneayoLWwmx No3nLmaX:

- BWA, UCTOYHMKA SHEPTUK;

- BWf TONNVBA,;

- TUN KoT/a.

- MeponpuaTAS N0 3HEProcoepexeHunto.

MoTpebneHne aHepry Ha NPeanpuUATUSAX KOXEBEHHON NPOMbILIEHHOCTY 3aBUCUT NPEeUMYLLEeCTBEHHO
0T c/iefyoLnX hakTopoB.:

- BWUf NPOV3BOACTBA, NPOU3BOAUTENBHOCTbL 1 rabapuTbl 060pyA0BaHUS;
obopynoBaHue A/ 0O4UCTKM BbiGpocoB/ cOPOCOB:

- BO34yx006MeH a5 obecneyeHns yCnoBuii TeXHUKM 6e30nNacHOCTN Ha paboyeM MecTe;

TENn/oBble NOTEPU B 3[aHUAX U TEXHOIOTMYECKUX eANHNLLAX;

XapakTep /10KasibHO 06paboTKM CTOUHbIX BOA HEMOCPEACTBEHHO HA NPOW3BOACTBEHHOWN NoLWAaKe;
cnocob NMKBMAaLuy 0TX040B M NOKaNbHOM YyTUAN3ALMN SHEPTUM 38 CHET UCNOMb30BAHUS OTXOA0B He-
nocpeACcTBEHHO Ha NPOM3BOACTBEHHOW noLlajke.

MoTpebnsemMyto 3HEPIMI0 UCMOSb3YIOT B Ka4eCcTBe TensI0BOW aHeprny ANS Taknx TEXHONOrMYecKknx npo-
LieccoB. Kak Cyluka, NoAroToBka ropsiyeil Boapl, 060rpeB Npon3BOACTBEHHbIX YYacTKoB, obecneyeHve gasne-
HMA CXaToro BO3fyxa (MCNoNb3oBaHWe pacTBOPWUTENENR, 0TCOC Mblv), MpUBefeHne B AelCTBME MalLUH K
o6opyAoBaHus, OCBeLLeHe 1 T. 4.

OcHoOBbIBasiCb Ha UccrefoBaHUsAxX B 061acTu aHepronoTpebieHns, nposoamsLLmxcs B 70-x u 80-x IT.
XX Beka (1]. MOXHO caenatb BbiBOA, YTO Npubnn3mTensHo 85 % Bcero aHepronoTpebneHusi coctasnseT Ten-
nosas aHeprua un 15 % — anekTpuyeckas aHeprus.

B Tabnuue 4 npuBeneHbl Nnokasatenv aHepronoTpebieHns no BuaamM UCnosib3yemMoin 3Hepruu.

Ta6nuuya 4 — MoTpebneHne TENIOBON U I1EKTPUYECKON IHEPrun

Bug, sHeprum TexHonornyeckue onepaumm [Jons B obLem notpebneHun. %
Tennosas aHeprus Cyuwka 32-34
MoparotoBka ropsyei BoAbl 32—34
OTonneHne nomeLLeHuni 17—20
OnekTpuyeckasa aHeprus O6cnyxnsBaHve MallivH 1 060py0BaHUA, UCNONb3YeMbIX
B TEXHO/I0TMYECKMX npoLeccax 9—12
CxaTblii BO34yX 15—3
OcBelleHne 1.5—3

Ha MHOrMx KoxxeBeHHbIX 3aBoAax UCMosb3yT O4UH LleHTpaJ'II/I3OBaHHbII7I NN HECKOJTIbKO AeLeHTpaIn3o-
BaHHbIX KOT/IOB 414 NOJslydYeHUA napa (Tenna). O6bIYHO KOT/bI OTaN/IMBaKT rasom, Heq:)TeI'IpO,CI,yKTaMVI nnn
yrnem, HO nHorga B kKa4eCtee 3aHEepProHoCUTeNA NCNOJIb3YKT OTX04bl, HANPUMEP XUPbl, HEKOTOPbIE 0Tpa60TaB-
Line roproyme 1 cMasoyHble matepuansl, NoAAO0Hbl U Ap. BONbLLIMHCTBO KOXEBEHHbIX 3aBOA0B WUCMOb3YHT
LEeHTPpa/In30BaHHbIe NMOCTaBKN 3/1IEKTPO3HEPIUN.

Knumart okasbiBaeT pellatoliee BANAHUE Ha n0Tpe6neHV|e JHEeprnmn Ha KoXeBeHHbIX 3aBoAax, B CBA3N C
4eM BEPOATHbI 6onblwne pasnnyna B 3HepFOI'IOTp66ﬂeHMI/I KOXXEeBEHHbIX 3aBO0B B pa3HbIX pernoHax Poccuii-
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ckoin Pegepaumn. CuntaeTtcs, YTo NOTPEOHOCTM KOXEBEHHOIO 3aBOa B TEN/IOBON 3HEPrMN yMEHbLLATCS Ha
2 % Ha KaxAblii rpagyc npu cpeHerof0BOM NOBbILEHUN TemMnepaTypbl.

MoTpebieHne 3NEKTPOIHEPTUN, HEOBXOAMMOE ANst BUOMOTMYECKO 06PabOTKN CTOUHBLIX BOA, (Ha KOXe-
BEHHOM 3aB0/le), MOXeT cocTasAaTbL 6osee 50 % obLero aHepronoTpebdeHns o6opyL0BaHNA CaMOCTOATE b-
HOro npeanpuATA AN 06paboTKM CTOUHBIX BOA,

CpaBHUTENbHbIA aHaM3 3HepronoTpe6eHnss Ha eBPOMNeicKMX KOXEBEHHbIX 3aBojax nokasas, uTo
3HepronoTpebieHne MOXeT BapbmpoBaTbesa B npegenax ot 9.3 0 42 A Ha 1 T KOXeBEHHOro cbipbs {Heay6-
NleHasn. CbIpoMATHasA Koxa). B npunoxeHun A npueefeHbl NnpuMepbl NOTpeb1eHnsa TENIOBOI 1 3/1IEKTPUYECKO
3HEPrM KOXEBEHHbIMW 3aBOAaMu 3a pybexom.

OCHOBHbI€ UCTOYHWKMN NOTEPb 3HEPIMN — OTXOAALLMIA ropaunii BO3ayX, OTXOASILME ropsiyMe CTOYHbIe
BO/AbI, NOTEpV NpW pacnpegeneHn IHepPrmm n Yyepes BbITSKHbIE UK AbIMOBbIE TPYObI.

CokpalleHus aHepronoTpebaeHnsa 4OCTUratoT 3a cHeT MUHUMU3aLUM 3HepronoTepb, HanpuMmep nocpea-
CTBOM MCMO/Mb30BaHUS TEMNI0OBbIX HACOCOB B NpoLeccax CyLIkW, cokpalleHus notpebnexus (ropayeii) Boabl,
oNTUMM3aLMN NCNO/b30BaHNA IHEPTUW A5 NOBbIWEHNA 3 EKTVBHOCTM NPOLLECCOB (Hanpumep, CyLIKn) 1
npasunIbHOro Bblbopa rabapuToB MallvH U 060pyA0BaHUSA.

Kpome Toro, BaxxeH BbI6GOpP 3HEProHOCUTESISA, HAaNpUMep ToM/MBa 1 BO306HOBISAEMOro NCTOYHMKA SHEP-
rmn. 3TOT hakTop cnegyeT NPUHUMATL BO BHYMaHWE Npu yTUan3auumn aHepruy nocpeacTsoM aspobHoin nnm
aHa3po6Ho 06paboTKM 1 TEPMUYECKO 06PabOTKM OTXOA0B, 06PA3YHOLLUNXCS HA KOXXEBEHHOM 3aBOfeE.

MHoOrve BO3MOXHOCTW 3KOHOMWUW SHEPTUM YNTOMSAHYTbI HUXE; UX MPUMEHUMOCTb /151 KOHKPETHOTO KOXe-
BEHHOrO 3aBOfa 3aBWCUT OT paHee NPOBEeAEHHbIX MepPoNpuATUlL 1 kinvaTa.

PacnpepenuTenbHble Tpy6onpoBoAbl 415 Napa 1 BoAbl ¢ Temnepatypoii Bbiwe 30 °C A0/KHbI ObITb rep-
METUYHBIMU N XOPOLUO M30/IMPOBAHHBLIMU. [JO/DKHBI 6bITb YCTPAHEHbI HE TOJIbKO BU3YasibHO BUAUMbIE YTEUKU
napa, HO TaKxe [0/KHbl OblITb NPOBEPEHbI BCE BU3YaslbHO HEBUAMMbIE YAcTN CUCTEMBI.

MapoBoii KOHAEHCAT AO/MKEH ObITb YTUN3NPOBAH.

PyKkoBOAALLMM MPUHLIMNOM LO/IKHO CTaTb OTCYTCTBMUE 3HepronoTpebdneHnsa 6e3 ocyLLecTB/IeHNS TEXHO-
norMyeckoro npouecca (C BO3MOXHbIM VUCK/OUYEHNEM NNLLb 4715 060rpeBa NPOn3BOACTBEHHOIO yyacTka).

C nomoLLbio TEMN/T006MEHHMKOB 3HEPTMSA MOXET 6biTb BOCCTAHOB/IEHA: U3 BaHH /15 0TX0A0B, 0bpasyto-
Lmxcst nocne 06paboTkM; U3 KOHAEeHcaTa, 06pasytoLlerocs B BakyyMHbIX CyLUMIKaX; U3 BOApl, ncnapstoLueiics
NPV BbICOKOYACTOTHON CyLUKe; U3 OTXOAALLMX ra3oB Mpy UX BbICYLLUMBaAHUN. MOXeT 6blTb BOCCTAHOB/IEHO [0
75 % Tenna, OTXOAALLEro Npu CyLLKe.

Mpon3BOACTBO TEM/IOBOW IHEPTMUN C MOMOLLbIO TEM/I0BLIX HACOCOB 06bIYHO 3KOHOMWYHO TO/IbKO B LLEHO-
BOM OTHOLUEHUN:

OnekTpuueckasa aHeprua. MOx NN g

Tennosas aHeprus, IOox

MoTpebneHne ropsyeii Bogp! AOHKHO ObITb MUHUMU3NPOBAHO; N0ObLIE NOTEPU ropsyel BoAbl Takke sB-
NATCA NOTEPSMU SHEPTUN.

KopoTkuii npouecc okpalunBaHus BieYeT 3a COO0I HECKObKO MOBbILLEHHOE NoTpebeHne aHeprum Ha
nepemeluBaHne B TEXHONOMMYECKOW kKamepe, HO 3TO ypaBHOBELLIMBAETCA COKpaLleHMeM BPEMeHW TEXHOOMM-
4yecKoro npouecca.

Bce pesepByapbl 1 6akn 419 ropayeii BoApl A0MKHbI 6bITb 06WNTLI U30AALMEN.

He3arpsasHeHHyl0 ox1axgatoLLlyto BoAy W3 BaKyyMHOW CyLIWIKW credyeT UCNob30BaTb B ropsyemM BO-
[ocHabxeHun. Takum obpa3oM MOryT 6bITb BOCCTaHOBMEHbI 10 % — 20 % noTpe6/1eHNss 3Heprumn U3 Bakyym-
HOI CYLUWIKK.

CnepyeT yCTaHOBUTb aBTOMaTNYeCK/e perysimpytoLve yCcTpoicTea A8 OTK/II0UYEHNA BEHTUBHON apma-
TYpbI 4719 ropsiveil n XoNo4HOM BOAbI, 0TKAUYKM BO3AyXa, (PMHULLIHOK 06paboTku. Henb3s ocTaBNsATL 6€3 BHUMA-
HUSA Ntobble yTeukn BoAbl U HapylleHus B paboTe 060pyAoBaHNs, KOTopble ANATCA 60/ee HECKOMbKUX MUHYT;
ocBeTUTesbHble NPUGOpPLI, BEHTUAALMA 1 fpyrne YCTPOCTBa, B paboTe KOTOPbIX HET HEOOX0ANUMOCTH, [OS1-
XHbI 6bITb BbIK/TOYEHbI B TEYEHWNE BEYEPHUX U HOYHBIX YACOB.

6.3 CHwmxeHne BogonoTpebaeHns

OKOHOMUSA BOAbI caMa Mo cebe He NPUHOCUT CHKEHUS Harpy3kn Ha OKpyXatoLlyto cpefy nocpeicTsoM
yMeHbLUeHNs o6bema 3arpsA3HeHns, Ho AaeT pag ApYrnx NpenmyLecTs:

- c6epe>KeHV|e Heprnn aendeTca cnegcrememM 3KOHOMUn ropﬂqeﬁ BOAbl;
- 3KOHOMUS XMMWKATOB Kak pe3y/sibTaT UCNnofib30BaHns cnaboro Toka BoApbl;
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- MPOMbIBKa NapTUAMU NO3BOJIAET Jlydllle KOHTPOMPOBaTb npoLecc;

- MeHbLlUuee KO/IM4ecTBO 06pasyoLLnXCs CTOYHbIX BO TPebyeT MeHbLUel MOLLHOCTU COOPYXXEHWI ANA UX
OYMCTKN UMM yBennunBaeT a(pheKTUBHOCTb CYLLECTBYHOLLUX OUNCTHBIX COOPYXEHWIA.

CHuxeHne BofonoTpebaeHns KpaiiHe BaXHO, Tak kak NpecHas BoAa BO MHOTMX MecTax CTaHOBUTCSA Ae-
duymToMm.

Heo6xoAMMO OTMETUTb, YTO CHUXEHUEe BOAOMNOTPebIeHNa NpUBOAUT K 6onee BbICOKOWN KOHLEHTpaumm
3arpA3HAIOLMX BELLECTB B CTOUYHbIX BOAAxX. B CBA3M € 3TUM Lies1eco06pa3Ho BblpaxaTb NpefesibHble 3HavYeHns
cbpoca B BeNIMUYMHAX Macchl, a He KOHLeHTpaLmm.

K cHmxeHno BogonoTpebneHns BegyT cneayowme Mepbl:

- yCTaHOBKa aBTOMaTU4YeCKMX BEHTWUIEN, OTKIYaoLWmnxX Boay;

- yCTaHOBKa HacoCOB-A03aTOpPOB /15 06ecneyeHns TOYHOro o6bema NoAayn BoAbl NPV HanoNHeHWn 6a-
pa6aHoB WM YaHOB BOAO;

- yCTaHOBKa BOAOMEPHbIX CHETUMKOB M COOTBETCTBYIOLLMIA KOHTPO/Ib BOLOMNOTPEbONeHNS;

- cojepxaHue BOAONPOBOAA U M3MePUTENIbHOTO 060PYAOBaHNS B XOPOLLEM COCTOSHUK,

- ycTaHOBKa 3(pheKTMBHbIX pa3bpbI3rnBatoLL X HacaokK (C aBTOMATUYECKAM OTKIOUEHNEM) HA LUMAHTY,
ncnosib3yemble A8 NPOMbIBKY;

- NPOMbIBKA LUKYP U roflba NapTUsMy BMECTO NOSIOCKaHUS B NPOTOYHOW BOAe.

MpombiBKa MasibiM TOKOM BOZbl C UICNO/Ib30BaHNEM TONbKO 40 % — 80 % BofAbl (OT Macchl Cbipbs) BMEC-
TO 06bI4HbIX 100 % — 250 % C3KOHOMMUT 3HAYUTE/IbHbIE 06BEMbI BoAbl. OfHAKO HEOOGXOAUM [OMKHbIA KOH-
TPO/b Hag, MPoLEeccoM, Tak Kak TpeHne Mesefy LKypaMu 1 cTeHkaMu 6apabaHa nosbilaeT Temneparypy.
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MpunoxeHune A
(cnpaBouHoe)

MprMepbl NOTpe6eHNs TENIOBON N 31EKTPUYECKON IHEPTUN
KOXXEBEHHbIMMW 3aBOfaMUN 3a pybexom

Al Cnepgyouwme ycpegHeHHble aaHHble (c 1996 r.) npnBeAeHbl NO NokasaTesisiM peanbHOro notpe6aeHns Ha 60b-
LUIMHCTBE MCMAaHCKNX KOXXEBEHHbIX 3aB0A0B (1):

- noTpeb6neHne (pacxon) aHeprum (tonnuea)— 80,2 r Tonnueal/ke. yT BblAeNaHHOW (OKOHYaTeNnbHO obpaboTaH-
HOI) KOXM:

- noTpebneHne (pacxon) anekTpuyeckoin aHeprum — 174.3 (BT «u)/kB. PYT BblAeNaHHOW (OKOHYaTeNbHO 06pabo-
TaHHOIA) KOXW;

- notpe6neHune (pacxon) BoAbl — 11,3 n/kB. hyT BblgeNaHHON (OKOHYaTE/IbHO 06paBoTaHHOM) KOXN.

A.2 Cunctema MCnonb3oBaHUA TEN0BbIX HACOCOB A/1A CYLLKN KOXW Gblna paspaboTaHa Bo ®paHuyun (1).

Bo Bpems npouecca CyLIKN KOXN HE06X0AMMO TLaTesIbHO KOHTPOIMPOBAaTL TeMNepaTtypy U BlaxHocTb. OTBeeHne
MaKCUMManbHO BO3MOXHOIO KOMIMYeCcTBa BOZbl NPY CYLLKE KOXMU MOXEeT 03HayaTb 3KOHOMUIO aHeprum nopsgka 0.5— 1 FAx/T
CbIPbIX KOX Npu cyluke. MogaepxaHne Ha HEO6X0AMMOM MUHUMYMeE TemnepaTypbl U BpEMeHN CYLLKW, a Takke KonmyecTsa
oTxoALero Bo3gyxa 6yAeT MUHUMU3NPOBATL TEMN0BbIE NOTEPU (XOTA NPUOPUTET — YYeT CBOWCTB KOXM).

YT06bI M36exaTb NOTepb 3HEPrun Npy NOBTOPHOM HarpeBaHWW, N0 BO3MOXHOCTU ynpaBfeHue CyLINIbHbIMK ycTa-
HOBKaMu cnefyeT OCyLeCcTBNAATb HENPEPbIBHO, a TenaonepeAaya HoBbIX YCTAHOBOK A0/MKHA GblTb HU3KOWA.

MokasaTenu NoTpebaeHNsa SHepPrm Npu NCNob30BaHUN Pa3INYHbIX TEXHOMOTNIA CyLLKM KoXK (Tabnuuya A.1) kak 6e3
Ten/IoBbIX HACOCOB, TaK U C UX UCMOMIb30BaHWEM 6blan onybnnkoBaHbl B [1].

Ta6nunya Al — MNoTpe6aeHne aHepruy Npu pasfnyHbIX TEXHOMOTUAX CYLIKN KOXM

BbiNnapeHHas (McnapeHHasn) Boga. MAw/kr

MoTOZ CyLLKM

CyiuKi 6e3 ncrnonb3oBaHnst CyLuka C 1crnosnb3oBaHeM
TensoBoro Hacoca TennoBoro Hacoca
TeopeTnyecknit MUHUMYM 2,48
Cywka Ha pamax 8.17
CyluKa B Hak/leeHHOM COCTOSIHUM 6,37
KamepHas cyuika 5,83 1,62
BakyymHas cyuika 7,20 1.37
HenpepbiBHas cyluka 5,22 112
BbicokoyacToTHas Cyllka 6,84 —

A.3 ConocTaBneHne AaHHbIX MO UCMO/b30BAHNI0 3HEPrNM Ha GPUTAHCKMX KOXEBEHHbIX 3aBojax Mo o6paboTke
6blubKx WKYp [1] AaeT cneadytolme cymmapHble pesynbTaTthl, ykasbiBalolme Ha He06X04MMOCTb BblAeNeHNs AaHHbIX NO
OTfie/IbHbIM CPaBHUMbIM (CONOCTaBMMbIM) ONepaLusam:

- CpefHee NCnosb3oBaHne aHeprnun Ha 1 efuHuLy cbipbs, 06paboTaHHOro A0 COCTOAHMA BeT-6/110 (fofbe), cocTas-
nsaet 28.58 kBT 4 B granasoHe 27.78—31.39.

- CpefiHee MUCNO/b30BaHME 3HEPruM Ha 1 M" OKOHYATesNlbHO BblAeNaHHol KoXu cocTaBnseT 17,7 kBT-4 B guanasoHe
6,7—35.7.

Bes3 ncnonbL3oBaHUs TENIOBOrO Hacoca NpevMyLLecTBEeHHO NoTpebnseTcs TennoBas aHeprusi. EAVHCTBEHHOE UC-
K/loYeHne — BbICOKOYACTOTHAA CyLUKa, NPU KOTOPOW MCNOMb3YIOT UCKTIOUNTENIBHO 3/1EKTPUYECKYto 3Hepruto. M3-3a Bbico-
KNX CTOMMOCTMN 3NEKTPUYECKOW IHEPrum 1N KanuTasibHbIX 3aTpaT aTa TEXHOMOMUA NMeeT OrpaHUYeHHoe NPUMEHEHMe.

OyYeBNAHO, YTO eCTeCTBEHHOE BbICbIXaHNE KOXW — TEXHO/IOTMSA C CaMbiM HU3KUM NOTPe6IeHNneM 3HEPruu.

[na duHMWHON cywkn aHeprocbeperatoweii TexHonorneli sBNseTCA HarpeB MHPaKpacHbIM 13TyYeHneM

Mcnonb3oBaHne akoHoMaiizepa (Tens006MeHHUKa, UCNo/b3yloLwero Tenao oTpaboTasLumnx ra3oB) 8 KoTNax Ans Mu-
HUMU3aLUMKM NOoTepb Tensa c OTXOAALMMY ra3aMu a biIMoBOV Tpybe MoXeT 6biTb PEKOMEHA0BAHO NPU NCMO/Ib30BaHUN Ma-
NIOCEPHUCTOrO TOM/UBA, OCOGEHHO rasa (B MPOTUBHOM c/lyyae BO3HMKAOT NPoGaeMbl, CBA3aHHble C Koppo3sueil
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06opyaoBaHnsa). KOHTPOsb M 06CnyXMBaHue KOT/10B MOMOTYT C3KOHOMWUTb 3HEPruio B UCTOYHMKE NONyYeHUsa aHepruun. Jpy-
TVIMN TEXHONIOTUAMU SKOHOMWUW SHEPTUN ANA KOT/I0B AABNAIOTCA, Hanpumep:

- ropenku ¢ uMpoBbLIM KOHTPO/IEM MpoL,ecca ropeHns UM C KOHTPOsIeM perynnpoBaHusi paboTbl koTna.

3KOHOMa3epbl, NCNONb3ylole oTpaboTaBLlme rasb.

- 9KOHOMaii3epbl ANA OXNAXAEHUS napa;

KOHTPO/Ib perynimpoBaHnsa nogadun kucaopoga.

- KOHTPO/b MOcnefoBaTe/IbHOCTU BbINOMIHEHUS onepaLuii;
aBTOMaTW3MPOBaHHbIA KnanaH pacxoja TONauBa;

- yTunusaums Tenna npu YacTuyHom cbpoce 06OPOTHON BOAbI U3 KOTNA,;
cucTembl BO3BpaTa KoHAeHcara.

3anopHbIii BO3AYLWHbIM knanaH Ans oTpaboTaBLUUX ra3oBs.

Heob6xoanmo ncknovaTh Nt06bie BUAbI XOIOCTO aKcnayaTauum MallnH 1 060pyA0BaHNs UNu anekTpoasuraTeneil.

MoLLHOCTb YCTaHOB/IEHHOTO 3/1eKTPOABUTaTENSA [O/HKHA COOTBETCTBOBATL NOTPEGHOCTAM. [A15i MHOTVUX ABUraTenei
Hamnyulas 3KOHOMUA MOXeT BbITb MOMyYeHa B YCNOBUAX TeXHUYecKol akcnayaTauum ¢ KMA. makcumanbHO paBHbIM 75 %
{A0MXHO 6bITb NPOBEPEHO AN1S1 KOHKPETHbIX ABUTaTenei). PerynnpoBaHue YacToTbl aNeKTpoABUraTeneii Takke npuseaeT K
CHWXeHU0 noTpebneHus aHeprum.

B cnyyae koMnpeccopoB 1M HACOCOB UCMOJ/Ib30BaHNE HECKOIbKMX MasibiX eAnHNUL, 060pyA0BaHUA (Hanpumep, ogHa
eAnHuLa obopyaoBaHus Ana obecneyeHns OCHOBHbIX TpeboBaHWii M AONONHUTENbHAA eAnHMLLa 060pyJ0BaHNS AN1A MUKO-
BbIX Harpysok) siBnsieTcs 60/1ee 3KOHOMWYHbIM, YeM OfHa 6o/blwasn eAnHULa 060pyA0BaHUSA, YTO 06bACHAETCA 6oNnbLlueil
BapnabenbHOCTbIO B NpoLlecce WX aKCnyataumu.

Cxartblii BO3ayx, 6e3ycnoBHO, camas goporas popma aHeprum. icnonb3oBaHne CxaToro Bo3ayxa oLeHnsaT B 5w/l
Ha 1 M* KOXU, YTO COOTBETCTBYET NOTPe6eHN0 aHeprumn, pasHoMy 0.35—0.40 /T KOXXEBEHHOrO CbIpbS.

B npakTuyecknx ycnoeusax obbi4Ho obpasyetcs 10 % — 30 % noTepb, rnaBHbIM 06pa3oM n3-3a yTeuyek. HacTo npo-
BefleHne KanuTasbHOro pemMoHTa no3BonseT cakoHoMuTb 0,10 /T KOXXEeBEHHOro cbipbs. icnonb3osaHne Tenna, 0TXo-
AALero U3 Komnpeccopa A1a HarpeBaHus Bofbl WK ANA o6orpeBa MOMeLeHNs, MoXeT NokpbiTb 80 % — 90 % obuiero
3aHepronoTpe6neHns Kkomnpeccopa.

Xopoluee perynnposaHne KOMNPeccopoB — BaXHbIl (DAaKTOp aHeprocbepexeHns, NOCKObKY aHepronoTpebnexHmne
Komnpeccopa, paboTaloLero BXoN0CTY0 WU NpU HU3KOW Harpyske, NOYTK Takoe Xe. kak y komnpeccopa, paboTatoLlero
npu MakcMmasnbHOI Harpyske.

Kak n B cnyyae aBToMaTU4YeCcKoro perysimpoBaHus, onTMmMasibHOro YpOBHS 3KCMyaTaLMOHHbIX XapakTepucTuk 4oc-
TUralT nyTemM UCMO/b30BaHNA MasbiX e4uHNL, 060pyA0BaHNA 1 NPY NCNO/Ib30BaHNN HACOCHOTO 060pyAoBaHus. MoTokamu
cnepyet ynpaBnsTb NOCPeACTBOM PeEryMpoBaHns Yncna o60poToB (YacTOTbl BpalleHus) HacocoB. B cucteme gosxHO
6bITb yCTPaHeHo ntoboe NulHee CONPOTMBIEHWEe NoTokam Tenna u matepuanos.

CTeHKM kamepbl pacnblifieHus cregyeTt NoAAepXnBaTh B XOPOLWEM COCTOSIHUM, OHU A0/KHbI 6blTb repMETUYHbIMU
AN MUHUMU3aLUW noTepb aHeprun. CKopocTb 0TpaboTaBLLMX ra3oB, MPOXOAALLNX Yepes OTKPbITy0 061acTk (MponyckHoe
ceyeHune), foMKHa 6bITb paBHOW MUHUMYM 0.5 m/c.

MoXHO BOCCTaHOBUTb NpU6An3nNTeNnbHO 3 I X/T KOXEBEHHOIO Cbipbsi NOCPEACTBOM COpaXBaHNA OTXOA0B LLUKYpbl 1
ronba (Hanpumep, Me3apbl, 06pPe3KOB LWKYP U Np.), MAYLWUX Ha BbIPABOTKY Kes, 1 UCNOb30BaHNA 0CafKoB CTOUYHbIX BOA.
Takxe cxuraHve xmpa, obpasyioLerocs npu MesgpeHun, MoxeT NOKpbITb 50 % — 70 % o6LMX 3aTpaT Tens1I0BOW aHepruu.
AHrninckme (0OBUMNHHbIE) KOXXEBEHHbIE 3aBOAbl NOKPbIBAOT 20 % CBOEW NOTPE6HOCTY B TEMI0BON 3HEPInM 3a CYeT CXura-
HWUA OBEYbero xmpa.
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Mpunoxexne b
(cnpaBouHoe)

OpUEHTUPOBOYHbIE 06bEMbI MHBECTULMIA B HAMTYYLINO AOCTYNHbIE TEXHOOTUN

KOXXEeBEHHO NPOMbILWLINEHHOCTN

Ta6nuua B.1 — OpUEHTUPOBOYHbIE 0GLEMbI UHBECTULMIA B HAUMyYLLIMe AOCTYNHbIE TEXHOMIOTUM KOXEBEHHON Npo-

MblLNeHHOCTK (N0 cocTosiHMIo Ha 2000 r. [3))

HasHaueHvie MHBECTVLMI — 3aKynka U MOZepHU3aLmMs 060pyA0BaHUS

O6opyfoBaHve aBTOMaTUYeCKOl A03MPOBKY BOAbI

Bapab6aHbl ANa yaaneHus conu

BapabaHbl AN51 06€3B0N0WNBAHNA C peumpkynsaumeid Bogsl U UbTPOM
YcTaHoBKa CUCTEMbI PeLMpKynaumm v hnnbTpa Ha CyLecTBYOLWMX 6apabaHax
O6opyfoBaHve ANs yaaneHns Bogapl

HoBas me3apunbHas MalimHa

YcoBEpPLIEHCTBOBAHME UCNOb3YEMOI ME3LPUNbHOW MaLUMHBbI

O6opyaoBaHue No 06e330/1MBaHNI0 AVOKCUAOM yrieposa (EMKOCTb U A03aTop)

HoBoe o60pyaoBaHue 415 BbICOKOW dhvkcaumm xpoma (bapabaH ¢ cucteMoil 060poTHOM
BOAbI M aBTOMATUYECKUM KOHTPO/IEM 3HaueHuii pH 1 TemnepaTypsbl)

OGopyAoBaHNe 45151 KOHTPO/IA BbICOKOW (hUKCALMM XPOMaA; MO BO3MOXHOCTU yCTaHOBKa
cucTeMbl 060POTHOI BOAbI ¥ aBTOMATUUYECKOrO KOHTPONS 3HauYeHuidi pH u Temnepartypsl
Ha cyulecTByOLWMX 6apabaHax

O6opyaoBaHue ans BOCCTAHOBNEHNS XpPOMa B 3aBUCUMOCTH OT 06BEMOB NPON3BOACTBA
1 KOHLLEHTPALMM Xpoma B pacteope

Ba/IMKOBble MallWHbl ANA OKpawnBaHUA

YcTaHoBKa N0 OKUCNEHUI0 Cyﬂbd)VIﬂ'OB, B 3aBMCMMOCTY OT 06bEMOB

MHBecTULymn, gonn. CLUA

40000
6500
75000
25000
7000
150000—200000
75000
40000

50000

15000—20000

100000
160000
20000—25000

Mo npepBapuTenbHON oueHke, Heo6xoanmo Ao6aBnTb 15 % — 20 % ANA OCYWeCTBNEHUA CTPOUTENIbHO-MOHTaX-
HbIX paboT 1 okono 10 % — Ha npoekTHble paboTbl. Kpome Toro. 25 000 000 gonn. CLUA noTpebyeTcsa Ha ocHaleHue na-

6opaTopuu 1 NpoBefeHne nabopaTtopHbIX NCCNefoBaHNIA.
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MpunoxeHne B
(cnpaBo4HOE)

Bbi6pochkli/cOpOChl, OTXOAblI NPeANPUATUA KOXXEBEHHOW NPOMbILITEHHOCTHN

B.1 MNpefencHo fONYCTUMbIE 3HAUYEHUS 3arpsisHeHNs

[laHHOEe npuioXeHne ycTaHaBMBaeT, YTO NpefcTaB/ieHHble NpefesibHO AOMNYCTWMblE 3HAYEHWA 3arpsa3HeHui
(NAC/NAB) B BUAe BbIGPOCOB/COPOCOB. OTXOA0B ABMAAITCA AOCTVMXUMbIMU NPU Kcnonb3oBaHun HAT. 3To 03HavaeT, YTo
npegesnbHble 3HAYEHNA YPOBHEN 3arpsa3HeHns 6a3mpyroTCsa Ha UCMO/Ib3yeMbIX TEXHOMOMMAX, HO 3TO He 03HayaeT, YTo Ka-
KYl0-TO KOHKPETHYIO TEXHOJIOTUIO MW COYeTaHWe TEXHOMOrMA 0653aTenbHO cnefyeT UCNOMb30BaTh /151 JOCTUXEHNSA faH-
HbIX MpefenibHbIX 3HaYeHuli Bbibpocos/c6pocoB nnn o6bLemoB o6pasoBaHns 0TxoA0B. CaMo KOXEeBEHHOe npefnpusTve
[OJ/DKHO pellaTb, KakuM MMeHHO 06pa3omM ero nokasaTenu Jo/xHbl cooTBeTcTBOBaTh MAB/MAC.

B.2 Bbi6bpochkl B aTmMoctepy

B Ta6nvue B.1 nepeuncnieHbl 0OCHOBHble BELLECTBA, BbiGpacbiBaeMble B aTMocdepy.
Ta6nuua 8.1 — MpefefbHble 3HaYeHUs BbIGPOCOB MPU UCMOMb30BAHUM HAWTYULIMX JOCTYMNHbIX TEXHOMOTWI

MpesenbHble 3HaueHs BbIGPOCOB

Bbl bl McTouHmKmn N

Gpoc cTo npv ucnons3osaHum HAT

3anax Bbli6Gpockbl cepoBOAOpPOAA U3 CTOYHbLIX BOA npouecca HecTolkuin HenpusiTHbLIN
06e3Bo/10WNBAHMS. 3anax

BUOMIOrMYEcKoe pasfioKEHWe OpraHuyeckux Be-
LEeCTB. HaNpuMMep Me3gpbi

Ceposogopog (HjS) Bbli6pocbl cepoBoAOpOAa U3 CTOYHbIX BOZA npouecca
o6e3BosioWwnBaHna 5 mr/m5
Mbinb BbIGPOCHI NPV CXUraHUW TONAMBA B KOTE/bHbIX 50 mr/m3yrns
50 mr/m3masyTa
5 mr/mlrasa
Okemgbl azota (NOx)il BbI6Gpocbl NpU  CKUraHuu TOnaMBa B KOTEsbHbIX 650 mt/mj yrns
MOLLHOCTbIO cBbiwe 50 MBT 450 mr/m1lmasyTa
350 mr/m3rasa
Aunokeunpg cepbl (S02) BbIGpOCbl MpY  CXWUraHUM TONJMBa B KOTESbHbIX
MOLLHOCTbIO CBbile 50 MBT 500 mr/m3
NleTyune opraHuyeckne BbIGpOCbl XMMMKATOB HAa OCHOBE pacTBopuTesnei 50 mr/m3
coefiHeHns

Bce koHUeHTpauuu fgaHbl B Mr/HM3. rge 1 HmM1* 1 m! npu Temnepatype, pasHoii 0 'C n AaBrieHUu, paBHOM
101.3 kMa.
a CraHpapTbl Ha BbIGPOCHI YCTAHOBNEHbI A1 Pa3NNyHbIX BUAOB Tonauea (MCTOYHMK. AupekTusa (4J).

B.3 CTO4YHble BOfbI
OCHOBHble BellecTBa, cbpacbiBaemMble B CTOUYHbIE BOZAbI, 06pasylolwmecs Ha KOXXEeBEHHOM 3aBOfe, NpuBeAeHbl B
Tabnuue B.2

Ta6nuua B.2— MpegenbHble 3HaYeHUss CGPOCOB NPU UCMOSb30BAHWUN HAUNYULINX AOCTYNHbLIX TEXHOMOTNI

MpeaenbHble 3HaYeHns copocoB

SarpsisHenne npu ucnosb3osaHum HAT
Temnepartypa, *C £ 30
pH cTouHOI BOAbI 6.5—8.5
BMK;,”, mr OJn 20
XMK. mr/n 160
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OkoH4yaHue Tabnuubl B.2

MpeaenbHble 3Ha4YeHNs c6pocoB

SarpssHenie npu ucnonb3oBaHu MOT
B3BelleHHble TBepAble BellecTBa, Mr/n 30
O6Lwee KONNYECTBO Xpoma, Mr/n 0.2
LLlecTBaneHTHbI XpoM, mMr/n Het
AMMOHMIA, mr N/n 2
O6wwuii a3oT, Mr N/n 5
®ocdpatsl, Mr Pin -
Motowme cpeactsa, Mr/n 2
Xnopuabl, Mr/n 1
Cynbdartsbl, Mr/n 300
Cynbthuabl, mr/n 2
Xwup n macno, mr/n S

BMK» — 6rnoxnmuyeckas NoTpe6HOCTL B KUCNOPOAE 3a 5 CyT. HE06X0ANMas 151 OKUCIEHUSI OPraHNYEeCcKnUX coe-
OVHEHUIA. Haxo4sALWMXCs B BOAE.

[lonxeH 6bITb YCTAHOB/EH NpefesibHbIi 06beM cobpoca CTOUHbIX BOA B BUAE PUKCMPOBAHHOTO 06bema B rof um
o6bema Ha 1T CbIpbIX LWKYP.
B.4 Teeppable oTxoA4bl
Bonblwas yacTb TBEPAbIX OTXOA40B KOXEBEHHOr0 NPON3BOACTBA MOXET 6bITb NpofaHa kak nonydgabpukaT gns Apy-
rMx oTpacnieil NpoMmbILWNEHHOCTH. KOTMYecTBO XpoMcoaepXaLlux 0TXo40B cnefyeT NoAfepXuBaTb HA MUHUMa/IbHO BO3-
MOXHOM ypOBHe. Jlyylnii cnoco6 pasmelleHuss Takux OTXO0A0B — WX npojaxa kak No6o4yHOro npogykTa OCHOBHOMO
npousBogcTBa.
TBepble 0TX0Abl XPOMOBbIX Ay6ueH:
06pe3KN CONEHbIX CbIPbIX LUKYP (XBOCTbI, KOSIEHHbIE Yalleyku, NA0Tb U T.M.):
cblpas mesfpa,;
n3BecTkoBaHHas mesgpa.
06pe3Kkn 0TMOYHO-30/1bHOTO Liexa.
oTxoAbl ABOeHUsA (80 Ay6neHns);
- OTXO[bl [JBOEHUSA XPOMUPOBAHHbIX LLKYP;
OTXOZbl 3a4MCTKM XPOMUPOBAHHBIX LIKYP (CTPYXKa, Mblb);
- XpOMOBble 06pesku;
No/IMPOBOYHAsA Mbl/b;
LUNamMbl OYUCTKN CTOYHbIX BOJ.

B.4.1 WN3BneyeHne cana nxumpa ns mesjpbl

Mpo6nembl UCNONb30BaHNA Me3Apbl PeLlaloT 3a Py6exoM pa3nyHbiMM cnocob6ammn. Ha HEKOTOPbIX KOXEeBEeHHbIX 3a-
Bogax EC yxe HeCKONbKO NeT UCNob3yHT nNpouecc «/lamatrk» (3). B gaHHOM npolecce KNeikoBUHY HarpesatwT Napom A0
65'C — 70 aC gna pa3geneHuns XupoBoii 1 6enkoBoii chpakuumii. OgHako Xvposas hpakumsa ocTaeTcs 3arpsi3HeHHOW 6en-
KOM. YTO ABNAETCSA HefoCTaTKOM. B HECKONbKO y/yyleHHOM BapuaHTe AaHHOro npouecca (npouecc «Cekko-Slamatmko.
ncnonb3yemblii B CkaHAWHABCKUX cTpaHax [3)) M3BfekalT XWUp BbICOKOrO kavecTBa. LieHa monyuyeHus Takoro xwvpa He
Bbllie, YeM Npu nepepaboTke Ha yTUAM3aUMOHHOM 3aBofe. HefgocTaTkoM AaHHOTo MeToAa SIBASieTCA TO. 4TO YacTb Xupa
YXOAUT & CTOYHbIe BOAbI.

Ha yelcknx KOXXeBEHHbIX 3aBofax Me3fapy o6pabaTbiBaloT XMMyKaTaMu nocse ee u3Mesib4eHns, YTo Cnocob6eTByeT
Nosly4YeHNio BbICOKOW cTeneHn 06e3BOXMBaHNSA 1 U3BNIEUEHUS XMpa nog npeccoM. XXnp oTAeNsAoT OT Xuakoi asbl 1 a pe-
3ynbTaTe NosyyarT XMp O4eHb BbICOKOTO KauecTBa. Benkosylo chpakumnio (TBepAyto B CMpeccoBaHHOM BELLECTBE) N3MEeSb-
YaloT. cywaT u nepemanbiBaloT B 6e1Kk0oBy0 MyKy ¢ 60 % — 68 %-HbiM cogepxaHuem 6enka (3J.

XXnp n 610K MOryT 6blTb M3B/IEYEHbI 13 ME3APbl Takke C NOMOLLbI0 (DEPMEHTOB, Kak NokasblBaeT UTaNbSHCKUIA
onbIT. CHayana Me3gpy NpombIBalOT (4na yganeHus cynbuaos), 3aTeM KapboKCUAUPYOT M NPOMbIBAIOT ewe pas aAns
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yfaanenus coneii. OcTaBLytlocsa YacTb o6pabaTtbiBaloT nananHom (npoteasoii) npu pH = 8 n TemnepaTtype 55 ‘ C. U3Bneyve-
HUe Xupa npuMepHo paBHo 95 % J3.

Bo Bcex cnyyasax mMe3jpa [lo/kHa 6biTb NepepaboTaHa [0 ee U3BECTKOBaHWA, YTO N03B0ONsAET 6osiee ahpeEKTUBHO
1Cnonb3oBaTb NOBOUHYIO MPOAYKLMIO.

B.5 Otxopbl —IV knaccoB onacHoCTH

OTxofamu |—IV knaccoB 0nacHOCTM a OCHOBHOM SIBAAIOTCA LWNambl U XMMUKaTbl, UCNONb3yeMble B npouecce u-
HULWHOV 06paboTkn KoXW. KONMYecTBO v TUNbl OTXOA0B XMMWUKATOB 3aBUCAT OT BbiGOpa peareHToB (kpacuteneii n cpeacTs
Ans 06paboTky NOBEPXHOCTU KOXM). Lnambl, cogepxalive NnUrMeHTbl, YacTO paccMaTpuBatoT Kak oTxoabl |I—IV knaccos
0OMacHOCTK, NoAnexalyrie 3aX0POHEHNIO UIN YHUUTOXEHWIO.

B.6 KOHTpPO/Ib Y OTYETHOCTb O COG/IIOAEHUN TPe6OBaHN K YPOBHIO 3arpsi3HeHust
n pnmedvyaHune — Hwuxe npueefeHbl TEXHONOINN NPon3BOACTBEHHOIO KOHTpONA.

B.6.1 BbIGpOCbLlI B aTmMmOcdepy

Heob6xoanmo nepuoguyeckun 6patb 06pasLbl BO3AyXa Y BbIXOAHbIX OTBEPCTUIA AbIMOBbIX TPY6 B COOTBETCTBUM C Tpe-
60BaHUSIMY NPMPOAOOXPAHHOTO paspeLleHmns. Ans neTyumx opraHM4yecknx coeAnHeHuii B3aTme o6pasLoB Bo3Ayxa 06bIYHO
OCYLLLEeCTBNAIT OANH pa3 B rog,.

B.6.2 CTOYHble BOAbI

Heo6Xx0AVMMO OCYyLeCTBAATb HEMPEPbIBHbIA KOHTPO/b BE/TMYMHBI PH 11 CTOKOB OT YCTaHOBKM G1O/I0TUYECKOI OUNCTKN
CTOYHbIX BOA, (B BblpaBHMBAKLLEN CTOK aKKyMyupyoLeil eMKOCTM) U B CTOKAX OT COOPYXEHUIA N0 OUNCTKE CTOUHbIX BOS,.
eXeAHEeBHbI KOHTPO/Ib MOTOKa 1 06bemMa CTOYHbIX BOA B COOTBETCTBMM C TpebOBaHMAMY NPUPOLOOXPAHHOTO paspelle-
HUSA.

Heo6Xx0A/MMO 0CyLLeCTBNAATb KOHTPO/Ib BXOASALLNX U BbIXOAALMNX XUAKOCTEW OT YCTAHOBKM OUYMNCTKM CTOYHbIX BOA AN1S
CHUXeHMNA 3HaveHns BIMK v KoHUeHTpaLummn BbIXOASLMX CTOKOB. Bce 310 6yeT cnoco6CcTBOBaTL NpeAynpeXxaeHunto BO3HUK-
HOBEHUSI Kaknux-mbo TPYAHOCTEW Ha OUYMUCTHBLIX COOPYXEHUAX UM UX M3OLITOYHOTO 3arpsa3HeHns. Tokcuueckoe BO3faeit-
CTBME OUULLEHHbIX CTOKOB OLLEHMBAKOT M NPU HEOBXOAMMOCTY U3MEPSIOT C UCMO/Ib30BAHUEM YCTAHOBJIEHHOW METOAUKU
nposefeHns nabopaTopHbIX aHaIN30B.

B.6.3 TBeppable oTXoAbl

Bce Tunbl 0TXOA0B, X KONMYECTBO, AaTbl U CNOCO6LI UX Pa3MelLLeHUst AO/KHbl OblTb 3aHECEHbl B perncTp.

TecTbl Ha LWEeNOYHOCTb J0/MKHbI ObiTb OCYLLECTBMEHbI AM1A WIaMOB U PYrMX Matepuasnos, npejHasHauyeHHbIX Ans
pasmeLeHnsa Ha noamroHax oTxXo40B.

PekomeHgyeTCcs BECTU rOA0BYI0 OTYETHOCTb MO CHUXEHWIO 06pa3oBaHNa O0TXOA0B, KOTOPble oTpaxanu 6bl ycunums,
npegnpuHUMaemMble ANA CHUXEHUA NoTpebneHns KOHKPETHbIX NePBUYHbIX PECYPCOB W MOBbIWEHUS UCNONb30BaHUS BTO-
PUYHBIX Pecypcos.

B.6.4 OTtxoabl |—IV knaccoB onacHocTn

[Nns kaXaoro nmeroLwerocs B 0TXoAax TOKCUYHOTO BellecTBa Ao/HKeH 6biTb TOYHO ONpeAenieH MeTog B3ATvA Npob Ha
OCHOBE CTaHAapTOB U MEeTOAVMK, UCNOJIb3yEMbIX NPW NPOBEAEHUN aHANN30B, TPe6OBaHW K TabopaTopumn, METOA0B OLLEHKN
COOTBETCTBUA YPOBHA 3arpA3HEHNA YCTaHOB/IEHHbLIM NpeAesibHbIM 3HaYeHnaM u T.4.

B.7 OT4yeTHOCTb

OTYeTHOCTb CliedyeT BECTW B COOTBETCTBUM C AeiCTBYOLWMMY HOPMATUBHBLIMIU akTaMu 1 npaBunamu, paspaboTaH-
HbIMMW MO COrNacoBaHWio ¢ NPUPOAO0XPaHHLIMU OpraHamu.
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[1

(2] AvpextnBa 2001/1/EC

3

(4] OvpekTnBa 2001/80/EC

Bunénuorpadgus

CnpaBo4HuK EC no Hanny4ylmm JoCTyNHbIM TexHonorusm «Esponeiickas komuccus. Kom-
nnekcHoe npeaynpexaeHne n KOHTPo/b 3arpsasHeHunii. CnpaBoyHOe PyKOBOACTBO MO Hau-
NyywnM AOCTYMHbIM TexHonoruam. O6paboTka wWkyp n gybneHne kox. ®espanb 2003 r.»
(«European Commission. Integrated Pollution Prevention and Control. Reference Document
on Best Available Techniques for the Tanning of Hides and Skins. February 2003»)
[upekTtuBa EBponeiickoro napnameHta n Coseta EC 2008/1/EC ot 15 siHBapsi 2008 r. «O
KOMM/IEKCHOM MpeaynpexaeHnn n KoHTpone 3arpsasHeHuii» (Directive 2008/1/EC of the
European Parliament and of the Council of 15 January 2008 concerning integrated pollution
prevention and control)

Pa6ouunii fokymeHT N? 31 oT 28 cheBpansi 2000 r.: BAT ansi KOXXEBEHHOrO NPOU3BOACTBA,
(npoekt TACUC: Fockomakonorum P® — COWI)

[upekTtuBa EBponelickoro napnameHTa u Coseta EC 2001/80/EC ot 23 okTa6psi 2001 T.
«O6 orpaHnyeHnn BbIGPOCOB HEKOTOPbIX 3arpsA3HAIOLLINX BELeCTB B aTMocepy npu cxnra-
HUW TOM/IMBA Ha KPYMHbIX NPOMbIWNEHHbIX NpeanpuaTuax» (Directive 2001/80/EC of the
European Parliament and of the Council of 23 October 2001 on the limitation of emissions of
certain pollutants Into the air from large combustion plants)
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