GOENEPAJIBHOE ArEHTCTBO

NOo TEXHUWHECKOMY PEINYJIIMPOBAHUIKO U METPOJIOIHA

HAUUOHAIIbHDBIW FTOCTP

CTAHOAPT
POCCUUCKOMWN
OEQOEPALMUN

PECYPCOCBEPEXEHMUE
KOXEBEHHAA NMPOMBILJIEHHOCTD

Hauny4ywmne oocTynHble TEXHOJIOrMN UCNOSIb30OBaHUA
3Hepropecypcos

U3aaHve ohmumanbHoe

MockBa
CtangapTuHdgopm
2011


http://www.mosexp.ru/sostavlenie_smet.html
http://www.mosexp.ru/sostavlenie_smet.html
http://www.mosexp.ru/sostavlenie_smet.html
http://www.mosexp.ru/sostavlenie_smet.html

[OCT P 54207—2010

[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 PASPABOTAH ®egepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatnemM «BcepocCcUUCKUA Ha-
YYHO-UCCNeaoBaTeNbCKUN LEHTP cTaHdapTUusauun, uHdopmaumm U ceptudpnkal i Ceblpbsl, MaTepmnanoB U Be-
wecte» (Pryr «BHAUCMB») coBmMecTHO ¢ 3akpbiTbiM akuMoHepHbIM obulecTBOM «WMHHOBaLMOHHBLIN
akonormndeckun pora» («MHIKO» 3A0)

2 BHECEH TK 349 «ObpalieHne ¢ otxogamm»

3 YTBEP>XAEH W BBEJEH B AEWNCTBWE [MMpukasom ®eaepansHOro areHTcTBa no TeXHNYeckomy
perynuposaHuio n metponorun ot 23 aekadpda 2010 r. Ne 987-cT
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OOCTYMHBIM TexXHoNnornam «Eesponenckasa komuccuda. KoMmnnekcHoe npeaynpexgeHue U KOHTPOMNb 3arpasHe-
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opMalylIOHHOM yKalzamerne «HalyuoHarbHbie cmaHoapmsel», a mekcm U3MeHeHUU U rorpasoKk — 8 exemMe-
CSYHO U30asaeMbiX UHpOpMayUOHHbLIX yKalamernsax «HauuoHabHbie cmaHoapmbl». B cny4dae riepecmompa
(3aMeHbl) Unu ommMeHbl Hacmosuw,e2o cmaHoapma coomeemcemesyroujee yseoomreHue byoem onybriukoeaHo
8 eXXeMEeCSYHO u3oasaeMoM UHpOPpMallUOHHOM yKa3zamerne «HaluuoHanbHbie cmaHOapmabi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHue U meKkcmal pazMeuaromcess makxe 8 UHgbopmMayluoHHoU cucmeme obujea2o
ronb308aHUs — Ha oguyuanbHoOM calime PedepallbHo20 azeHmemaea 1o mexHU4eCcKoMy peaynupoeaHuro U
Memporsnoauu 8 cemu ViHmepHem

© CtaHgaptuHdopm, 2011

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

B HacTosileM cTaHaapTe npeactaBneHbl basupyrolnecst Ha CoOoOTBETCTRYoLWEM CnpaBoYHuke [1] no Ha-
MNyYLWM OCTYNHBLIM TEXHONOrMAM U Ha pasgene 6.3 [NpunoxeHna | Aupektusbl [2] Hannydwne AOCTYMHbIE
TEXHOMOMMM UCMONb30BaHUSA 3HEPropecypCcoB NpU NPOU3BOACTBE KOXM Ha KPYMHBIX NPOMbBILLNTEHHBLIX Npeanpu-
ATUSIX.

Ha coBpeMeHHOM 3Tane pasBUTUS 3KOHOMUKN CTPaHbl Ype3Bbl4alHO akTyarbHOW cTaHOBUTCA Npobnema
pa3paboTKX 1 peanusaLnm AoNrOBPEMEHHON CTpaTermm yCToM4MBOro pasBnTUA NPOMbILLNIEHHBLIX OTpacnen, 1
npexae Bcero rnepepadaTtbiBaoLWMNX, K KOTOPBIM OTHOCUTCS KOXEBEHHAada NMpoMbILLTEHHOCTb.

KoxxeBeHHasi, MexoBas 1 obyBHasA NPOMbILLIEHHOCTb — 3TO OTPaciib NErkomn NPOMbILLIEHHOCTH, NPOn3-
BOASALWAA HaTyparnbHble U UCKYCCTBEHHbIE MATKUE U KECTKUE KOXW, OCYLLECTBNAKLWAas BblAENKY U oKpacky
OBYMH 1 MeXOB, 00YBb 1 o4exay U3 HaTyparibHOM U UCKYCCTBEHHOW KOXN U MexXa, KOXXHO-ranaHTepenHble usae-
NA, NPon3BoasLLLAas PEMOHT 3TUX N3AENNIA, KOXaHble geTann (Hanpumep, peMHN) A MalNHOCTPOUTENTbHOIO
Nnpou3BoAcCTBa U ap.

Ko)xeBeHHasi MpOMBILLIEHHOCTb TPAAULMOHHO UrpaeT 3aMeTHY0 POSib B 3KOHOMUKE CTpaHbl, obecneyu-
Bas cTaHAaPTHBIM aCCOPTUMEHTOM KOXWN 1 UHBIX N3AENNIA, a Takke NpoayKraMmin nepepaboTk BefnkoBbIX OTXO-
0B OonbLUoE KONMYeCcTBO oTpaclien, NPOM3BOAALMX LLUMPOKNIA CreKTp NpeaMeToB noTpedbneHnsa n npoayKumm
MPOMBbILLNEHHOrO HasHa4YeHus.

OT YPOBHSA pasBUTUA KOXXEBEHHOW OTpacsin, accopTUMeHTa U KadecTBa NpoayKUuun, ee LeHbl 3aBUCUT
3P PEeKTUBHOCTL BCeEX 3BEHbERB TOBAPHO-ChIPbEBOU LENOUYKN: XXUBOTHOBOACTBO — XMUMMYECcKad NPOMbILLIIEH-
HOCTb — KOXXeBeHHasa NPOMBbILLUNEHHOCTb — 0DyBHAA NMPOMbILLNEHHOCTb. KoXKeBeHHbIe 3aBOAbl NPOU3BOAOAT
pasnn4YHble BUObI KOXWU ANA U3rOTOBMNEHUA 0DYBW, NepyaTok, oaeXabl, CYMOK, Mebenun, CNoOPTUBHLIX MSIHEWN,
BbICOKOKA4eCTBEHHON OOMBOYHOW MeDEeTbHOU KOXN 1 Ap.

Koxy BbipabaTtbIBaOT N3 LWWKYP pasnUYHbIX XXNBOTHbLIX. BOMbLLUYHO YacTb KOXK NMPON3BOANAT, Kak NpaBuno,
13 LUKYP KPYMHOro poraToro ckoTa, OBe4YbMX M CBUHBIX LUKYP.

BxoxaeHune Poccnn B MUPOBYHO 3KOHOMUKY caenano ee ocobeHHo 3aMeTHOMN B 3HEeProcblpbeBOM YacTu:
B KQYeCTBE OCHOBHOIO B3ATO HanpaBneHne No passBuTuUo NPon3BOACTBa 3HEepProHocUTENen 1 colpbs Ang obpa-
OaTbiBatoLLIEe NpoMBbILLIEHHOCTW. [pn 3TOM OTCYTCTBYET BHATHASA NONUTMKA MO HanpaBlieHNAM nepepaboTkn
TaknX TpaauLUOoHHbIX Ansa Poccun 1 Wwnpoko npeacTtaBneHHbIX B HALLEe N cTpaHe BUOOB ChIPbS, Kak KOKEBEHHOoe
Cblpbe W NYLLUHWNHA.

B KOXXeBeHHOW NPOMBILLNEHHOCTU CHXKEHME NOTPebneHns pecypcoB U YPOBHEN 3arpsisHeHUs, BKIoYas
obpasoBaHMe OTX0A0B, MOXET ObITb AOCTUTHYTO 3a CYET!

- opraHusauun acpeKTUBHOIO ynpasneHnuss NPoU3BOACTBOM C OpUeHTaUmMen Ha pecypcocbepexkeHune u
OXpaHy OKpyXaroLlen cpeabl;

- cbopa wepcTn Npu ee yaaneHnn co LLKYpP;

- 00e330MMBaHNS LUKYP C UCNOoNb3oBaHUEM AUoKcuaa yrnepoaa;

- AybneHus LLUKYP C BBICOKOW CTEMEHbIo nocrneayoLwen yTunmaaumm Xxpoma;

- pMHUWIHOW 0BPabOTKN WKYP, OCHOBAHHOW Ha UCMOMb30BaHUN BOAbI;

- MHppaKpacHOU CYLLUKN LLKYpP B cpeae KatannTuiyeckmnx rasoB Ha (PMHULLHBIX onepaunax;

- aopeKkTUBHOM NUKBMOAL MM OTXOO0B, BEIDPOCOB/COPOCOB NyTEM YTUNU3ALUN MX UHEPTHBLIX YacTen U
yaaneHua [C YHUUTOXeHUEM U (UNK) 3aXOpOHeHUeM] onacHbIX YacTeun.

3T HanpaBneHust 06BbEKTUBHO Hanbonee BaXHbl ANA pecypcocbepeXXeHns U CHKEHUS Harpy3Kki Ha
OKPY>KatoLLIYIO cpeay OT HeraTUBHOIo BO3AENCTBUSA HA Hee KOXXeBeHHOro NponsBoacTBa. Hanpumep, MOXHO OT-
KaszaTbCA OT MUCMOJIb30BaHUA XpoMa B npouecce AybneHusa LLUKYp, HO 3TO OTpasnTCa Ha KavyecTBe KOHEeYHOU
npoayKUunKn, U No3TOMy HeobxoaMmMo BHeAPATb Mepbl Mo YMEHbLUEHWIO NonagaHnus coeUHEHN XpoMa B CTOY-
Hble Bodbl. [pyrum npumMepoM pecypcocbepekeHnss MoXeT ObiTb 3aMeHa 3aCONTEHHOIO KOYKEBEHHOIO ChIpbS
Ha CbIPYHO KOXY, YTO 3HAYUTENbHO YMEHbLUAeT KONIMYECTBO COMN B CTOUYHBIX BOJax, HO NpU 3TOM crieayeT npu-
HUMaTb COOTBETCTBYHOLLIME MEePbI MO COXPaHEHNIO KadecTBa BbldeNaHHbIX KOX.

Ha3BaHHbIe TeEXHUYEeCKNe N TEXHOMOMMYeckne MHHOBaLUM HaLLMK OTPpaXeHe B HACTOALLEM CTaHOddpTe.

Tam, rge yctaHOBMNEHbI KONIMYECTBEHHbIE YPOBHU NOTPEebIeHNS ChiPbS 1 3HEPTUN, a TakKKe COOTBETCTBY-
owme obbemMsbl BbIBpocoB/cOpocoB, cBA3aHHbIe ¢ Ucnonb3oBaHneM HOT Ha NpoMbIWNEHHbIX NpeanpusaTUsIX,
oapa3yMeBaeTcs, YTO YCTaHOBIIEHHbIW B HACTOSALLIEM CTaHAapTe YPOBEHb 3KONOrMYECKON pe3yibTaTUBHOCTU
goctxknum. OgHako HN YpOBHW BbIOPOCOB/COPOCOB, HU YPOBHU NOTpebneHna He MOryT paccMaTpUBaTbCs Kak
npedenbHble nokasaTtenu. B KOHKpeTHBIX criydasix MOXXHO JOCTUYb TEXHUYECKM TyYLUMX NnoKasaTenen.

IV
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TexHonormm n cesizaHHble ¢ HUMK BbIOPOCHI/COPOCHl U (MNN) YPOBHU NOTREDNEHNSI NEPBUYHOIC ChiPbS U
SHEeprun cnegyeT paccMaTpuBaTh Kak LMKIMYEeCKMA NpoLecc, BKIoYaoLWmMn crnegyowmne stanbl:

- NAEHTUUKaLNS KNHOYEBbIX 3KONOrM4yecknx npobnem aAns cekropa, B KOTOPOM 00pasyoTcH BbIOPOCHI B
aTMocdepy, coOpochl B BOAY, OCTATKU MOcCne CuraHusi, NponU3BoAAT TENMNOBYH SHEPTUO;

- 3KcnepTu3a TexXHONorun, Handonee nNnpuUeMnemMsix ans peLleHns TeEXHUYECKUX U KNOYEBBIX 3KOMOMrn-
YeCcKUxX npobnem;

- naeHTUdMKaumMa Haunydwero ypoBHA 3KONOrMYeckom pesynbTaTUBHOCTM Ha OCHOBe [UpeKTUBH
2008/1/EC [2] 1 € y4eTOM HaKoNMNeHHOoro 3apyobexxHoro 1 oTedecTBeHHoro onbita [3];

- 3KCnepTusa YCnoBUK, NPU KOTOPLIX ObIN AOCTUMHYTHI YPOBHU pe3ynbTaTUBHOCTU, TakMe, KaK 3aTparThl,
3KONorn4ecknn sdpdpekT 1 ap.;

- oTbop HAT 1 oueHKa cBA3aHHbLIX C HUMUW BbIDPOCOB/COPOCOB 1 (MNKN) YPOBHEN NOTPEDNEHNUSA NEPBUYHO-
[0 CbIPbA N 3HEPrun Anga cektopa npoMbILLIEHHOCTH.

Tam, rge 310 BOIMOXHO (NPU HANU4nM gokyMmeHTUpPpOoBaHHOU MHGpopMaLnn), COBMECTHO C OnucaHnem
TEXHONOTMN NPUBOAAT 3KOHOMUYecKMe nokasaTtenn. OaHako pearnbHble 3aTpaThl Ha BHeaApeHUe TEXHOMOr K
OyAyT 3aBUCETb OT OnNpeaeneHHON cUTyalnn, HanpuMmep HanoroB, nnaTtexXxenm n TeXHUYECKUX 0CobeHHOCTEN
KOHKPEeTHOW YCTaHOBKW. B HacTodlemM cTaHaapTe He npeacTaBnAeTcs BO3SMOXHbBIM OLLeHUTb BCe 3TU 3KOHOMW-
yeckue pakTopsbl. [pn OTCYTCTBUM AaHHBLIX O 3aTpaTax BbIBOAbl 06 3KOHOMUYECKON OnpaBaaHHOCTU TEXHOMO-
M OOIKHBI ObITh cAenaHbl Ha OCHOBE UCCNeAoBaHUN CYLLIECTBYHOLLIUX YCTAHOBOK.

HacTtodawunn ctaHaapT npegHasHadveH ans Toro, Ytobbl ykaszate HAT, KoTopble LenecoobpasHo npume-
HATL NPU OLUEHKe CYLLEeCTBYIOLLEN TEXHONOMKU UMK NMpK oLeHKe HOBOW (NPOEKTUPYEMON) TEXHOSIOTUN B KOXe-
BEHHOW NPOMBILLUNMEHHOCTMN.

CneayeT cuyMTaTth, YTO MOTYT ObIThb pa3paboTaHbl HOBbIE YCTAHOBKUW, KOTOPbIE ODYyAYyT COOTBETCTBOBATL
pekomeHaoBaHHbIM HO T nnu okaxxyTtca apdpekTuBHee. Takke npegnonaraeTcd, YTo Ha CYLLECTBYIOLUX YCTa-
HOBKaxX MOXHO AocThYb ypoBHA HOT mnu gobuteca donbluero ycnexa B KaXXaoM KOHKPEeTHOM chnydae.

COOTBeTCTBYOLWME NpeaernbHble NokaszaTenu aAng nobdoro KOHKPETHOro cnyvas criegyet onpeaenstb ¢
yueToM Uenen CnpasovHuka EC [1], Anpektnsbl 2008/1/EC [2] 1 MECTHLIX YCNOBUNA.

HacTtodawu ctTaHgapT AONONHAET AeUCTBYOLWME HauoHanbHble cTaHaapTel Poccunckon Geagepalmn B
cihepe 0OpaboTKM LKYP 1 AYyONeHUs KOXM Ha NMPOMBILLNEHHBIX NPeanpUsTUAX.
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

PECYPCOCBEPEXEHUE
KOXEBEHHAA NPOMbIWWIIEHHOCTD

Haunyudwmne goctynHble TeXHONOMMU UCNONb30BaHUSA 3HEpPropecypcoB

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

[lata BBegeHnsa — 2012—01—01

1 Obnactb NpMeHeHuUA

HacTtoawmmn ctaHgapT ycTaHaBMMBaeT Haunydle AoCcTynHble TexHonornn (HA T) ncnonbsoBaHUAa aHeP-
reTUYeCcKMX N MatepuanbHbIX PeCcypCoB NP NPOU3BOACTBE KOXM HA NPOMBILLNEHHBLIX NpeanpuaTrUax.

HacTtoawmmn ctaHgapT pacnpocTpaHaeTcs Ha MeTo4bl COBEpPLUEHCTBOBAHUA TEXHOIOMMU NPOU3BOACTRA
KOXW Ha MPOMBILUNEHHBIX NPeanpuaTusax 3a cyeT npumeHeHus cooteeTcTByowmnx HOT, no3sondaowmx cHU-
3UTb 3HepronoTpedbneHne N yMeHbLUUTbL HEraTUBHOE BITUSIHUE NPOU3BOACTBA HA COCTOAHMNE OKPYXKatoLLen cpe-
Obl HA TePPUTOPUN U BONN3U NpeanpusiTUN KOXXEeBEHHOW NPOMBILLNIEHHOCTU NPOU3BOANTENBHOCTLIO bonee 12 T
KOHEeYHOW (rOTOBOW) NpoayKunn B AeHb. LUKypbI 1 KOXU MOTYT ObITb CBUMHBIMWU, OBEYbUMIN U KPYNHOIO pOraToro
CKOTa, TaK Kak obpaboTka Apyrnx BUAOB Chipbsl 3HAYUTENBHO HUXKE YKa3aHHOW NMPON3BOAUTENTIbHOCTM.

Hactoawmm ctaHgapT He pacnpocTpaHaeTcd Ha TeXHONOrMK, NpuMeHdaemMble Ha NpeanpUuaTtuax Manoro U
cpegHero bMU3Heca, B CBA3M C TEM, YTO TEeXHONOrM4yeckoe HopMnupoBaHue, ocHoBaHHoe Ha HAT, nsHavyanbHo
pacnpocTpaHaeTca (B paMkax rapmMoHUs3aunMm POCCUUCKUX OOKYMEHTOB C MeXAyHapoAHbIMWU) TOJbKO Ha
KpynHble NpeanpuaTins.

HacTtoawmmn ctaHgapT pekoMmeHayeTcs UCMOoNb30BaTh BO BCeX BMAax AOKYMeHTauuM 1 nutepaTtypsl, OT-
HOCALLMXCA K cdrepamM obecneveHunst akonoriveckon d6esonacHoctn B aononHeHne kK FOCT P UCO cepun
14000 NpUMEHUTENBLHO K NpoLeccamM XO3AUNCTBEHHOW AeATENbLHOCTU B KOXEBEHHOW NPOMbBILLIEHHOCTH.

2 HopmaTuBHbIe CCbINKN

B HacTosiweM cTaHaapTe UCNoNb30oBaHbl HOPMAaTUBHBIE CChHINKKM Ha cneayrowne ctaHaapThl:

[OCT P NCO 9000—2008 Cuctembl MeHempkMmeHTa KadyecTBa. OCHOBHbIE NONOXEHUA U CroBapb

[OCT P NCO 14050—2009 MeHemkMeHT oKpyXatoLwlen cpeabl. CrioBapb

[OCT P 51387—1999 OHeprocbepexeHune. HopmaTtusHo-meTogmnyeckoe obecneverme. OCHOBHbIE MNO-
NOXEeHUS

[OCT P 51750—2001 OHeprocbepexeHne. Metoanka onpeaeneHns 3HEProeMkKocTr npu Npomn3Bo-
OCTBE NpoAyKUMU U OKasaHWUKM YyCnyr B TEXHOMOMMYECKNX aHepretTudeckmnx cuctemax. OoLme nonoxeHus

[[OCT 30772—2001 PecypcocbepexeHune. ObpalleHne ¢ otxogamnu. TepMUHbI U onpeaeneHunst

[Tpumedyanwume—Ilpn Nnonb3oOBaHMM HACTOALWMM CTaHOAAPTOM LenecoobpasHo NPoBEepUTb AENCTBUE CCbINMOY-
HbIX CTAaHOJAPTOB B WHMPOPMALMOHHOW CcUCTEME ODWero nonb3oBaHus — Ha odwuumanbHoM cante PeaepanbHOro
areHTCTBa rno TEXHNYECKOMY PEryrmpoBaHnio U METPONOrMn B cetn VIHTEpHET nnn No exXxerogHo ndgaBaemMomy MHPOpMa-
LMOHHOMY yKa3aTento « HaymoHarnbHble CTaH4APThI», KOTOPbLIM ONyBNMKOBAH NO COCTOAHUIC HA 1 SSHBApSA TEKYLWEro roga, m
NO COOTBETCTBYIOWMM EXEMECAYHO N3JaBaAEMbIM MHMPOPMALMNOHHBIM yKa3aTensiMm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn cCbiNOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHMN HACTOAWMM CTAHOAPTOM CrieayeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLWMM (M3AMEHEHHbBIM) CTaHAAPTOM. ECnn cCbiNOYHbIM CTAaHAAPT OTMEHEH B€3 3aMeEHbI, TO NOMOXEHUE, B KO-
TOPOM aHa CCbIfIKa Ha HEro, NPUMEHSETCSH B YacTn, HE 3aTparvBalowWen 3Ty CCbITIKY.

U3pgaHne odbvumanbHoe
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3 TepMuHbLI, onpeAaeneHNsa U COKpaLleHUs

3.1 B HacTtoswem cTaHgapte npuMmeHeHbl TepmuHbl no [OCT P 51387, TOCT P 51750,
[OCT P CO 9000, TOCT P NCO 14050, F'OCT 30772, a Takke cneaytoLlimne TepMnHblI C COOTBETCTBYOLLIMMMA
onpeaeneHnAMN:

3.1.1 Haunny4ywada goctynHada TexHonorua; HOT: TexHonorndeckmn npouecc, TeXHUAYECKUN MeTod,
OCHOBaHHLIN Ha COBPEeMEeHHbIX AOCTUXKEHUSAX HayKN N TEXHUKN, HanpaBieHHbIN Ha CHMXKeHMe HeraTUBHOIO BO3-
O0eNCTBUA XO3AUCTBEHHOM OeATENbHOCTU Ha OKpYXKaloLWyo cpeay 1 UMeroLWn YCTaHOBNEHHLIN CPOK NpaKTU-
YeCKOro npUMeHeHus ¢ y4eToOM SKOHOMUYECKUX, TEXHUYECKUX, SKOMOTMYeCcKnX 1 colmanbHbIX 0akTOpOoB.

[TpumevaHnHus

1 HOT o3navaeT Hanbonee 3pPEKTUBHYIO U NEPEAOBYIO CTAAUIC B PA3BUTUN MNPON3BOACTBEHHOW OAEATENBHOCTU U
METOAOB 3KCNNyarayuymm 06 bLeKTOB, KOTOpas obecnevynBaeT NPaKTUYECKYIO NPUrogHOCTb ONpeaeneHHbIX TEXHONOMMN AN
npeaoTBpaLlleHnss Unu, ecrin 3To NPaKTUYECKN HEBO3MOXHO, obecneveHns oblero cokpaweHmns BbiIbpocoB/cOPOCOB U
0bpa3oBaHusa OTXO40B. YUET BO3AENCTBUN HA OKPYXKAIOLWYIO cpeay Npon3BoAnTCH Ha OCHOBE NpeaernbHO A0NMYyCTUMbIX
BbIOpOCOB/COPOCOB.

2 [pw peannsauynm HOT, nmerowen yctaHOBIMEHHBLIVN CPOK NPaAKTUYECKOro NPUMEHEHNA C y4E€TOM 3KOHOMUNYECKUX,
TEXHUYECKUX, SKONTOTMYECKUX U coUManbHbIX pakToOpoB, 4OCTUTaeTCA HAMMEHbLLNN YPOBEHb HErATUBHOIO BO34ENCTBUS
Ha OKPYXalLWyo Cpeay B pacyeTe Ha eanHULYy Npon3BeaeHHon npoaykumm (paboTbl, yenyrn).

3 «Haunnyuwasa» o3HavaeTt TeXHONoruo, Hanbonee apPEeKTUBHYIO AN BbINyCKa NPOAYKUMN C AOCTUXEHNEM YyCTa-
HOBJTEHHOIO YPOBHS 3aLlMTLI OKPYXXaloWwewn cpeab!.

4 «[ocTtynHas» 03Ha4YaeT TEXHOMOIMIG, KoTopas paspabotaHa HaCTONbKO, YTO OHA MOXET DbITb MPUMEHEHA B KOH-
KPETHOWN OTPACNN NMPOMBbILLNEHHOCTY NMPY YCNOBUN NOATBEPXKAEHUSA SKOHOMNYECKOWN, TEXHNYECKOWN, 3KOTTOMMYECKOU U CO-
unanbHOM uenecoobpasHocTn ee BHegpeHus. «doctynHas» npumenntenbHo K HOT o3Havaer yder 3artpar Ha
BHEAPEHNE TEXHOOMN U NPENMYLLECTB €€ BHEAPEHUS, a TAKXKE 03HAYAET, YTO TEXHONOIMMA MOXET ObiTb BHEAPEHA B
SKOHOMWYECKN U TEXHUYECKN pearnniyemMmbiX yCnoBUsX Ans KOHKPETHOW OTpacv NpoOMbILLITEHHOCTW.

5 B otaenbHbIX cnyvasix yacTb TEPMUMHA «AOCTYNHAsA» MOXET OblTb 3aMEHEHA CITOBOM «CYLWLECTBYHOLWAA», €CIU
3TO onpeaeneHo 3akoHoagarenscTBoM Poccumnckon Pegepaumnm.

6 «TexHOonormsi» 03HaA4YaeT Kak UCNoNb3yemMyto TEXHOMNOIMIO, TaK 1 CnOcob, MeToa U NPUEM, KOTOPbIM 0D BEKT CNpo-
EKTUPOBAaH, MOCTPOEH, IKCNNyaTUPYETCH U BbIBOAUTCS U3 SKCNNyaTauum nepea ero nukBngaumen ¢ ytmnusaymen obes-
BPEXEHHbIX HacTen v yganeHnem OnacHbIX COCTaBMAKLLMNX.

7/ KHOT oTHOCAT, KaK npasuno, ManooTxoaHble n 6e30TXoaHble TEXHONOTMUMN.

8 Kak npaeuno, HAT BHocAT B rocygapctBeHHbI peectp HAT.

[FTOCT P 54097—2010, nyHKT 3.1]

3.1.2 BeT-6nt0 (wet blue): Nlonbe — TepMUH, NPUMEHSAEMBbIN K LUKYPaM UMK KOXe, KOTopble NPOLLA Ye-
pe3 0OblYHbIe NPOoLECcChl OTMOYHO-30MbHOIO LiexXa, Lexa AybneHns XpoMoM, ocTafiMCb B MOKPOM COCTOSIHUU U
MOTYT XPaHUTbLCS UM 3KCMOPTUPOBATLCA B A@HHOM COCTOSIHUN.

3.1.3 okpyxawwana cpepa: OkpyXeH1e, B KOTOPOM (PYHKLUMOHUPYET opraHnu3saums, BKoYaa Bo3ayx,
BOAY, 3eMIo, NpupodHble pecypchl, nopy, dayHy, niogen n nx ssanMoaencTeume.

[TpnmeyaHne—IlloHATNE KOKPYXEeHne» B JAaHHOM KOHTEKCTE pacnpoCTpaHseTcs Ha cpeay B npeaenax oT
opraHmsaymm ao rnodbansHOW CUCTEMBI.

[FTOCT P NCO 14001, nyHKT 3.5]

3.1.4 nukBupgauma duocdcepo3sarpasHeHUn: [lessiTensHOCTL Ha 3aBepliatowen ctagnum KU3HEHHOro
LMKNa obbekTa, cBsizaHHasaA ¢ NpoBeAeHMEM KoMMNeKca AOKYMEHTUPOBaHHbLIX OpraHn3auuoHHO-TEXHOMNOMN-
YeCKUX npoLeayp 1 onepaumin no ytunmsaunum obe3BpeXXeHHbIX MHEPTHBIX OTXOA0B U COPOCOB ANS NOoNy4YeHus
BTOPUYHLIX PECYpPCcoB U (UN) Cbipbda U yaaneHUo HeUCNONb3yeMbiX B HacTosdllee BpeMs onacHbIX OTX0O0B U
cbpocoB ¢ obecnevyeHnem BUTa- N 3KOOBE30MaCHOCTH.

[TpumevaHnHuns

1 TepMuH «NMUKBMZALMA» UCMONb3OBaH B ANPEKTMBaX EBPONEnCcKoro cos3a Kak KOMNMIeKkcHoe NoHATne, obbeanHsa-
louee Asa BMaa NpoueccoB: yTunuaauunio (TEXHOreHHOW COCTaBnNsloLWEN) n (Mnn) yaganeHmne (onacHon cocrtaesnaouwen). B
CBOIO ovepeab yaaneHne npeanonaraeTt 3axopoHeHne n (Unn) YHUHTOXKEHNE ONMACHbLIX U (UMW) HEYTUNN3NPYEMbIX OTXO40B
n cOpPOCOB.

2 CnocobHOCTb K NMMKBMAALUWM NOCTE NCNONb30BaHUA SBNSETCH OAHUM N3 NPUCYLLMX N0BOMY 06BLEKTY CBONCTB, Xa-
PaKTEPUIYEMbBIX MOKA3ATENAMU YTUNNINPYEMOCTU N NPOSIBNAIOLWMXCA HA Pa3HbIX CTAAUAX XXU3HEHHOIO LUMKNa 0bbekTa m
Ha 3Tanax TEXHONMOINMYeCcKoro UuKna otxoaa.

2



[OCT P 54207—2010

3.1.5 ortxoabl |I—IV knaccoB onacHocTU: OTX0Abl YpesdBbiYanHO onacHble (), BelIcokoToKCMYHLIe (I1),
ymMmepeHHOo onacHele (l1I) n manoconacHsle (1V), B COCTaB KOTOPLIX BXOAAT BeLWeCcTBa UM KOMMOHEHTLI, obna-
aaroLiue oaHUM NN HECKOTTbKUMM ONacHbIMU CBOUCTBaAMU (TOKCUMYHOCTLIO, B3PbLIBOOMACHOCTLIO, CNOCODOHOC-
Tbl0 K CaMOBO3ropaHuilo, BbICOKOM peakKuMOHHOW CMOCODHOCTBIO, KaHLEPOreHHOCThHo, Hanndmem
BO30yauTenen MHPEeKUUOHHbIX 3aboneBaHnd MNU ApyrmMmn yCcTaHOBMEHHBIMA AOKYMEHTallbHO OnacHbLIMA
CBOUCTBaMW), N obpalleHne ¢ KOTOpbIMKA NpeacTaBnAeT HENOCPEACTBEHHYIO UMK NOTEHUUManbHYHO onac-
HOCTb A5 XKU3HM U 300POBbA YenoBeka U/Unu oKkpyxatollen cpeabl.

[TOCT 53691—2009, nyHKT 3.0]

[TpnumedyaHne—BHacTosAWEM CTaHOAPTE TEPMUH «OMACHbIE OTXOAbI» BKITIOYAET:

- OTX0Abl, KOTOPble AEHTUDNLUNPOBAHBLI KAK TOKCUYHbIE, KAHUEPOreHHbIe U Ap. AENCTBYIOLWMMU MNPaBOBbIMU aKTa-
MU N HOPMATUBHBLIMW AOKYMEHTAMMW, YTBEPXKAEHHBIMU B YCTAHOBNEHHOM nopsake mexayHapoaHeimu (OOH, NCO), mexro-
cypapctBeHHbiMU (CHI), permoHanbHbiMu (EC) n TeppuTopmanbHbIMU NEPEHHAMM ONACHbLIX (B TOM YNCNE TOKCUYHBLIX U
OPYMX) OTX0A0B, KOTOPbIE XapaKTepU3yTCs ONacHbIMU CBOUCTBAMMU;

- OTXOAbl, Knaccnuumpyemsble Kak OnacHble B MeXQyHapoOHbIX COrnalweHnsax, K KOTOpbIM npucoegnHunack Poc-
cunckas Pegepauns,;

- Apyrve oTxogbl, KOTOpble KnaccupmumpoBaHbl Kak ONacHble, B TOM YNCIE TOKCUYHbIE, B ODLLEroCYy4apCTBEHHbIX U
PEMNMOHAanNbHbIX NEPEYHSX, YTBEPXAEHHbLIX B YCTAHOBNEHHOM MOPSOKE.

3.1.6 oxpaHa oKpyXxaloLlien cpeabl Npu yTunusaumm orxonoB: COBOKYNMHOCTb HAay4YHO-TEXHUYECKUX,
opraHn3aLnOHHO-MEeTOANYECKMUX N UHBIX NMPOLLECCOB BO3AENCTBUA Ha YTUNU3NPYEMble OTXOoAbl N COPOCHI,
obecneynBaoLLMX OTCYTCTBME UMK CBeEeHNe K MUHUMYMY pUCKa HaHeceH s yllepba okpyXatoLlen cpeae
3[10POBbIO NepcoHana, HaceneHus, NPoXXUBarLEero B onacHomn 61IM30CTU K NPON3BOACTBY, rAe OCYLLIEeCTBIISA-
FOTCA NMpoLLecchl yTUImMsaLun.

3.1.7 3arpA3HeHUe OKpyXalLeu cpeabl: [1ocTynneHne B OKpyXKaloLLyo cpeay BellecTB U (UNi) sHep-
M, CBOUCTBA, MECTONMONOXEHUE U KONMUYECTBO KOTOPBLIX OKasbIBAKOT HEraTUBHOE BO3AEUCTBME HA OKpYyXa-

oLLLYIO cpeqy .

[TpumMmevyaHmns

1 3arpsisHeHune OKpyarwWwen cpebl NPponcxXoanT BCneacTBUE NMOCTYNNEHNS B OKPYXKAIOLWYO cpeay Unm BO3HUKHO-
BEHWSA B HEN HOBbIX, OObIMHO HE XapaKTepHbIX Ans Hee PU3NYECKMX, XUMUHYECKNX, MHPOPMAaLMOHHbIX, Bnonornyecknx oob-
EKTOB UMW NPEBbLIWEHUSA B ONpeaeneHHbIn nepnoa BpEMEHU CpeaHEero MHOroNeTHEro ypoBHS (B Npeaenax ero KpamHmx
konebaHun) KOHUEHTPaLUUN NEPEUNCTIEHHBLIX areHTOB.

2 3arpsasHeHune OKpyXXarwLwWen cpedbl TaKkKe onpeaensaoT Kak nobdboe HebnaronpuaTHoe U (UNn) HEraTMBHOE BO34EW-
CTBUE Ha OKPYXaloWyto cpeany.

3.2 B HacToswWweM cTaHgapTe UCNoNb3oBaHbl cneayowne CoKpaLleHUs:
BIK — 6uonornyeckoe notpedbneHne kucnopoaa;

EC — EBponenckoe coobLECTBO;

KN — koapdnumeHT nonesHoro AeNCTBUS;

[10B — npenenbHO gonyctumasi KOHUEHTpaunsa BbIOpoCa;

[MOC — npeaenbHO AonycTuMast KoHUEeHTpaunsa cbpoca;

XK — xummnyeckoe notpedneHue Kucnopoaa.

4 OCHOBHbIE NONOXeHNA U peKoOMeHAyeMble TEXHONOrmmn

B HacTodweM cTaHgapTe ycTaHOBNEHbI pekoMmeHgauunn no npumeHeHuo HAT B KoXXeBEHHOW NMPOMBILL-
NEHHOCTU ANSA CHMXKEHUA NoTpebneHns aHepreTU4ecknx 1 MmaTepuanbHbIX PeCcypCcoB, 3aMeHbl bonee onacHbIX
MaTepunanoB 1 BELLECTB Ha MeHee onacHble, YTO CHKaET YPOBHU 3arpa3HeHUs okpyKatoLllen cpeabl Npu NNK-
BUAALMN OTXOO0B, BLIOpOCOB/COPOCOB.

PekomeHaauUnM KacarTca:

- opraHmnsaunn 3dPeKTUBHOIO ynpaBneHns nponusBoACcTBOM U MCNOMb3OBaHUA HanpaBneHW, Hanbo-
rnee BaXKHbIX AN pecypcocbepekeHnst U CHUXKEHMS Harpysky Ha OKpy»KatoLLyro cpealy OT HEraTMBHOTO BO3AeW-
CTBUA Ha Hee KOXXeBEeHHOro npon3BoaCcTBa;

- BHeApeHus pasnnyHbiX cyllecTeyowmnx HOT ¢ opueHTaumnen Ha pecypcocbepexeHne 1 oxpaHy oKpy-
Katollen cpeasl.

[1lpn 3TOM pekoMeHayeMeble K npumeHeHuto HO T onuceiBaloT Npy HaNMYMM COOTBETCTBYHOLEN OOKYMEH-
TUPOBAHHOW MHGpOPMAaL MM B COOTBETCTBUM CO criegyolen TUNOBOW CTRPYKTYPOWU, NPUHATONU B [3]:
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- KpaTKoe onucaHne TeXHONOMNM;
- KaTeropuo TeXHOMNOIU;

- OCHOBHbIe OOCTWMXUMbIE SKONOTrMYecKkmne nokasatenu Xo3saUCcTBeHHOU AeATenbHOCTU;
- U3BECTHbLIN NPONU3BOACTBEHHbIN ONbIT;

- 3KOHOMUYECKMEe acnekKThl;

- MOTWBBLI U CTUMYIbI K BHegpeHuo HOT;

- HepocTaTKU gaHHou HOT.

4.1 lNoBblwWeHUe 3¢hPeKTUBHOCTU OpraHM3alu Npon3BoACTBa KOXWU

[1nga 60nbLIMHCTBA KOXKEBEHHLIX 3aBOAOB 3 deKTUBHAA OpraH13aLns Npon3BoACTBaA SIBNSETCS NePBLIM
larom K BHeapeHuto HOAT. OPPeKTUBHOCTL AOCTUraeTCHa NyTeM BbICOKOrO YPOBHA MOTUBALMK NepcoHana B
BOMpOcax kavyecTBa Nponu3BoaMMon NpoayKLUun, pecypcocbepekeHuns, B T.4. Npu obpalleHnn ¢ oTxogamun. Bee
aTO TpebyeT npoBeaeHUa obyveHns, cobnaeHUa COOTBETCTBYIIOLWNX pabodnx npoueayp M OTBETCTBEHHOIO
KOHTPONA NOoTpebneHns BoAbl, IHEPTUN N XUMUKATOB. BarkHasa YacTb apdeKTUBHOIo NpoOnU3BOACTBEHHOMO NPOo-
Llecca — perynsapHbii peMoHT 1 npodomnnaktuka obopyaoBaHus. lNpaBunbHasa opraHmsauns NpoM3BOACTBEH-
HBIX MNPOLIECCOB CNOCODCTBYET CHWMXKEHWUIO HEenpou3BOAUTENBHOMC UCNONb3OBaHUA 3SHEPrMKA, YMEHbLUEHWUIo
noTepb LEHHBLIX PecypcoB W COKpalleHWUo 3arpsisHeHus Bos3ayxa, Bod, nous. [lpyM STOM cCyLIEeCTBEHHO
yMeHbLLIaeTCsl 06 bEM CTOYHBIX BOO BE3 CHMKEHUSA KavyecTBa KOXN.,

[1pu BHeapeHnn HOT B kKOXXeBEHHOW NPOMBILLUNEHHOCTU PpeKoOMeHOYeTCA PpermcTpupoBaTtb U AOKYMEHTHU-
POBaTb AaHHbIE O NOTPEONEHUN 3MEKTPUUECKON N TENNOBOW 3HEPrn (Napa 1 ropsiyeit BoAbl), a TakXKe CxXaToro
BO3ayXa, ocobeHHO anga egmHuL, obopyaoBaHUA ¢ Hanbonee BbICOKUM MoTpebneHnem, Hanpumep npu obpa-
DOTKE CTOUYHLIX BOA N B NPOLIECCaX CYLLKN KOXW.

[1POM3BOACTBO KOX Hy)XOaeTcsl BO BHeAPEHUN CUCTEMbl NOKarbHOMO NPOU3BOACTBEHHONO KOHTPOMS MO-
TpedbneHnsa n pacxoaoBaHna aHeprnn. Maclwtab Takon CMCTeMbIl AOMKEH COOTBETCTBOBATL YPOBHIO NOTpebne-
HUAS SHEPTM Ha KOHKPETHOM KOXXeBEHHOM NPON3BOACTBE, OAHAKO 0bA3aTeNnbHO He0DXoAMMO NpeaycMaTpUBaTh:

- YeTKoe YCTaHOBMEHUE, pacCMOTPEHNE U aKTyanusauuo uenen padboTel BO B3aUMOCBA3N C NMoTpebne-
HUEM SHEPrnn;

- perucTtpaumio 1 AoKYMEHTUPOBaHUE Tekyllero (haktnieckoro) noTpebneHna sHeprun ¢ pasaeneHnem
Mno TMNam 3HepPrnm n ¢ y4eTomM OCHOBHBIX HanpaBleHU KOHEYHOrO UCMOMNb30BaHUA 3HEPrMn Ha perynsapHom u
YCTaHOBNEHHOU TEXHUYECKMMUN YCITOBUAMU OCHOBE (HanpuMep, exxevacHo, exxegHeBHO, eXXeHeadenbHoO U T.4.);

- paspaboTKy MHOUKATOPOB PEe3ynbTaTUBHOCTU UCMNONb3OBAHUS 3HEPrun, nod KOTOPpbIMUA MOHUMAOT
SHepreTUJecKkne XxapakTepucTUK, UCTOPUYECKN CNOXKUBLUNECSH UMK NPUBEOEHHBbIE K CTaHAapTU30BaHHbLIM NO-
KaszaTenam, CBA3aHHLIM C MPOU3BOACTBEHHBLIM MNPOLIECCOM, HanpuMep BO B3aUMMOCBA3N C Hapy)XHOU
TemMnepaTypoun 3gaHug;

- KOHTPONb pe3ynbTaTUBHOCTU UCMONb3OBaHUA 3HEPrun, BKMoYaa MexaHu3Mbl aBapUNHOWU CUrHarnmn3a-
LA N TOTOBHOCTU K HeMeANeHHbIM AeNCTBUSIM C OMNoBeLLeHeM OnepaTopoB 3KCNNyaTUpyoLLen opraHmsannm
00 onacHoun obcTaHOBKe, CBA3aHHOM C CYLLECTBEHHBIMU M3MEHEHUSIMU NO CPaBHEHUIO C pacYeTHLIM (MPOTHO-
3NPyeMbIM) UCTMONb30BaHNEM SHEPTUMN;

- obecneveHne COOTBETCTBYOLMNX KOPPEKTUPYIOLLUX AEUCTBMA B OTBET HA aBapUnHbIe cUTyaLUn U UX
peructpaumio (QOKyMeHTUpOoBaHNE);

- CBOEBpeMeHHoe npeaocTaBfieHNUe KOHKPeTHON MHdopMaLMn 0d UCMONb30BAHNN SHEPTUN BCEM 3aUH-
TepecoBaHHbLIM NLAaM ¢ UaeHTUdUKaL e OTBETCTBEHHOCTU 3a perynmpoBaHnMe Bcex HarnpaBneHnid noTpeo-
NeHna 3Hepruu.

3HauYnTeNbHbIE 3aTpaThl 3HEPIMX MMET MEeCTO B NpoLeccax CyLLUKM KOXWU, NOAroTOBKM Tennou BoAbl U
nepepaboTkn CTOUYHBLIX BOA. C 9KONOrMYEeCKoM TOUKM 3peHnsa (Hapaay ¢ notpedbneHmnem TennoBOn U 3MeKTpun-
YeCKOWN 3Heprum) OCHOBHOE BHUMaHWE HeObXoAUMMO COCpeaoTOUNTbL Ha crneayrwmx No3nLLnsX:

- MAEHTUMPUKaUMSA NCTOUYHUKA SHEPTUN;

- 0B6ocHOBaHMe BbIBOPA TUMOB KOTMOB U Apyroro cbopyaoBaHus;

- 3KOHOMWS UCMONb3YEMOro TONMMBA;

- BblpaboTKa Mep Nno 3HeprocbepexeHunto.

[ToTpebneHne aHeprim Ha nNpeanpuaATUSaX KOXKEeBEHHON NMPOMBLILLNEHHOCTUA 3aBUCUT NPEUMYLLIECTBEHHO
OT cneayroLwwmnx pakTopoB:

- BUA NpOoU3BOACTBA, NPOU3BOAUTENBHOCTb U rabapuThl;

- BO3ayxoobmeH ansa obecneyeHnst yCcnoBUn TEXHUKKU Be30nacHOCTM Ha paboyemMm MecCTe;

- TennoBble NoTePU B 30aHUAX U TEXHONOMMYECKUX eaUHNLAaXx;

- obopyaoBaHUe AN OYUCTKU BbIBPOCOB/COPOCOB;
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- BWA NokanbHOW 0bpaboTKM CTOYHBIX BOA (HENOCpeACTBEHHO HAa NPOU3BOACTBEHHOW NoLWaaKke);

- cnocodbl yTUnmaaunun n (Mnn) yaaneHnusa oTXo40B U NoKaNbHOW yTUNU3aLUUN 3HEPTN 3a CUET UCTIONb-
30BaHMSA OTX0O40B (HenocpeaCTBEHHO Ha NMPOU3BOACTBEHHOW Nnowlagke).

[ToTpedbnsiemMyo SHEPTNIO UCMONb3YIOT B KAYECTBE TEMNMNOBOW SHEPTMK ANS TaKMUX TEXHOMNOMMYECKNX NMPo-
LIeCCOB, KaK CyLlKa, NPUroToBNeHmne ropsvein soabl, 06orpeB npon3BOACTBEHHLIX y4aCTKOB, obecnevyeHne aaB-
NeHna cxXaToro Bosgyxa (Npy MCNonb3oBaHUM PacTBOPUTENEN, OTCoCe Mblfn), U B KAYeCTBe 3MeKTpUYeCcKou
SHEprun ans npyuseaeHUs B 4eUCTBMe MallnH 1 0bopyaoBaHuUsl, OCBELLEHUA N T.4.

O4yeHb BaXkHad YacTb 3dpPEKTUBHOW opraHnsaLmm Nnpon3BogcTBa — opraHusauns peMOHTHBIX U Npodn-
NakTU4yecknx paboT, Tak Kak O0MbLUOE KONMUYECTBO BOAbl, XMMUKATOB MOXKET ObITh MOTEPAHO N3-3a OTCYTCTBUS
OOJPKHOrO peMoHTa. [1o3TOMyY pEMOHT cneayeT NPoBoAUTbL cCUCTEMATUYECKN C cobntogeHnemM BCcex cTaani, Ha-
YnHasa ¢ NpodPUNakTM4eckoro 1 KoH4as KanmutanbHbIM PEMOHTOM.

TouHast HacTpouKa Ha Tpebyemyto TONLLKMHY CnmKa ANng NonyvYeHns KoXn sagaHHoN TONWUHBI U BbICOKO-
KavyecTBeHHOe 0DCNyXKMBaHNE MaLUWH, Ha KOTOPbLIX OCYLLECTBMAT ABOEHMNE U 3a4YUCTKY LLKYP, Ype3BblHanHO
BaXKHbI, TaK Kak MaLllWHbl A0IMKHbI paboTaTb ¢ MUHUMAaNbHBLIM YCTaHOBMNEHHBIM AOMNYCKOM AN nogaepXaHus
KonuyecTBa obpasyoLMXCHa OTXOA40B HA cCaMOM HU3KOM ypoBHe. Nepuon okynaemoctt MHBECTULUIA, HanpaB-
NEHHBLIX Ha yny4dlleHne obcnyXnBaHna obopyaoBaHusl, O4eHb KOPOTOK, HACTO M3MEPSIETCA HeaensaMMu.

Tabnwuwuya 1 —Tlotepu Boabl, BbI3BaAHHbIE MNOXUM COAEPXKAHUMEM CUCTEM BOAOCHADXEHUS

[TpuynHbI NOTEPL BOALI Obbembl NOTEPL BOADI, MS/FOJJ
YTeuka Boabl N3 BEHTUNEW Unn Tpyb (ogHa Kanmnsa B CEKYHAY) /
YTeuka Boabl 3 BEHTUNEN unun Tpyd (bonee 0aHON Kannu B CEKYHAY ) 30
[TocTOsIHHAsA CTPys BOAbl N3 BEHTUNEN N TPYD 100
Teub TPYO (AnameTp oTBEPCTUS paBeH 0,5 mm) 140
Teub TPYyO (AMameTp OTBEPCTUS PABEH 2 MM) 1,260
[TOCTOAHHO TeKylas Boga B Tyanerax 100—500

CoenaTtb UCMONb30BaHNE PECYPCOB perynmpyeMmbiM — OAWH U3 BaXKHbIX LLIAroB K opraHusaumm donee
3 peKTUBHOMO Npom3BoacTBa. BeibpaHHble NoKasaTenu, Takke HasbiBaeMble KNHYEeBbIMU NOKA3aTENAMU, He-
00X0aMMO BbIBELWLMBATL HA MHAOPMALIMOHHYHC AOCKY B KXKOOM Liexe exXeHeaensHo.

[na onpegeneHna Toro, aenaetcd N appeKkTuBHbIM BHeapeHne HAT, yacTto MCNONb3yIOT KPpUTEPUiA
cpoka OKynaemMocTu 3aTparT. B npocTenilem cnydae CpoK OKyrnaemMoCTU pacCHUTLIBAIOT Kak COBOKYMNHLIE 3aTpa-
Tbl HA NpuMeHeHne HOT, pasaeneHHblie Ha CyMMY ro0BON 3KOHOMUK CPeaCTB Ha NpnobpeTeHne Cblpbs, MNna-
Thl 32 BOAY, SNEKTPO3HEPrmto, 0bpaboTKy CTOUHBLIX BOA U pa3MelleHne 0TX0O0B, a Takke 3apaboTHOW nnaThl.

Huxxe onncaHel pekomeHagyemble HOT 1 MHbIe Mephl Mo NoBLILLEHUIO 3PEKTUBHOCTU KOXXEBEHHOTO MNMPo-
N3BOACTBA. HekoTopble U3 HUX ABNAOTCA De3- U Mano3aTpaTHbIMUA MepaMn (Hanpumep, yCTaHOBKa aBTOMaTU-
YeCKUX BEHTUNEWN), TaKKe BKITIOYEeHHbLIMU B HACTOALWMN cTaHaapT (6.3).

4.2 Haunydwue OOCTYNHble TEXHOMOMMU Ha 3Tanax NPoOU3BOACTBa KOXW Ha MPOMbILUNEHHbIX
npeanpuATUAaAX

B koxeBeHHOW nMpoMblluNeHHOCTU B KadecTBe HAT paccmaTtpuBaloT cneayiowme TeXHOMOornm, rnpuBee-
OeHHble B HACTOodALWEM cTaHaapTe:

- Cblpoe Me3gpeHne BMecTo Me3apeHnsa nocne N3BeCTKoBaHUg;

- aybneHne KOX C BbICOKOW CTeNeHb MCNoMb3oBaHUA (puKkcaunen) Xxpoma;

- 3aMeHa AybunbHbIX peareHToB;

- OMTUMM3ALUA NPOLLECCOB NOBTOPHOINO AyONneHus, okpallnuBaHUa 1 XKNPOBaAHUS;

- (pUHULIHAA 0bpaboTKa KOXM C NMOMOLLLIO XUMUKATOB HA BOAHOM OCHOBE;

- OKpallMBaHME KOXWU C MOMOLLbIO BAlTMKOBbLIX MaLLWH.

4.2.1 Cblpoe Me3gpeHUe BMeCTO Me34peHNA nocre U3BeCcTKoOBaHUA

LLIKypbl NO BO3MOXHOCTU ACMKHbI ObITh OYULLEHBLI OT OCTATKOB NMOTU (Me3apbl) A0 npoLecca N3BECTKO-
BaHUA (Cbipoe Me3apeHune). PesynbtTaTtoM 0beunx onepauumn asnaeTcd obpasoBaHme TBepablX 0TXoa0B. Konu-
YeCTBO U3BECTKOBaAHHOW Me3apbl paBHO npubnuantensHo 270 kr Ha 1 T cbipbs (BapbUpPYyeTCsl B LLUMPOKOM
ananasoHe), HO ecnn Me3gpeHne OCyLLECTBNAETCHA A0 npoLlecca U3BECTKOBaHUA, TO 0bpasyeTcs TOMbKO
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120—150 kr me3apbl. Kpome Toro, Mmesgpa oT HEUM3BECTKOBAHHLIX LLKYP Nerko 00e3BoXXMBAETCS, TOrAa Kak na-
BECTKOBaHHaA Me3apa MoXeT ObITb 00e3BOXKEHa TOMbKO B TOM Cnydae, ecnm paspylieHa benkoBast CTpyKTypa
nyTemM HarpesaHust Unu obpaboTkn dpepmeHTaMn Unnu ecnu HabyxaHuve nogaBnaAeTcsl NOAKUCIEHNEM, YTO
BrieveT 3a cobon obpasoBaHmne cepoBoaopoaa.

KaTteropusa TexHonoruu

N3ameHeHWe NpoLeccoB Npou3BoACTBA.

Bce KoXeBeHHble 3aB0/dbl B COCTOSAHUM OCYLLUECTBIATL ChipOe Me3apeHne BMECTO Me3apeHunst nocne ns-
BECTKOBaHUA.

OCHOBHbIe AOCTUXUMBbIE 3KONOrU4Yeckue nokKkasartenu

OcHoBHas npobnema, Bo3HMKaroWwas npmn Mes3apeHnmn N3BeCTKOBAHHLIX LKYP, — DONbLIOE KONMUYECTBO
OTXOA0B, KOTOpble cneayeTt pasMellaTb Ha NONUroHax N KOTopble MOTYT Bbl3BaTb NOSIBNEHME 3anaxa npu He-
NpaBUNbHOM UX pa3MeLleHN Ha NONUroHax.

[1pn CcbIpOM Me3apeHnn KONMMMYECTBO TBEPAbLIX OTXOA0B 3HAYUTENbHO HUXKE.

[Tfpon3BOACTBEHHbLIA ONbIT

Chbipoe Me3apeHne NPUMEHSIIOT Ha HECKONbKUX KOXEeBEHHbIX 3aBodax.

JKOHOMUYECKMEe acneKThbl

OKOHOMUU OOCTUraloT NOCPeaCcTBOM NpoAaXKn Me3apbl Kak NoBboYHOro NpoayKTa U CHUXKEHUSA TPaHCMop-
THbIX PacxXoOoB.

Llenb BHegpeHUA

ObpasoBaHne HebONbLLIOrO KoNMYecTBa TBEPALIX OTXOA0B, KOTOPbLIE Mnerdye npoaatb, HEDOMNbLIOE CHU-
XXeHne noTpebneHns XMMMUKaTOB NPy U3BECTKOBaAHUN N YNYYLLEHHOE KaYeCTBO KOXMN.

Kpome Toro, cblpast Mesgpa MoXeT ObITb NpodaHa B Ka4ecTBE Chipbd ANA NPOM3BOACTBA XKUBOTHOTO
KopMma.

HepoctaTtku

Cbipoe Me3ipeHne genaeT WKypbl MeHee AOCTYMNMHbIMW ANA ganbHenwen obpaboTk n3-3a nx pasdy-
XaHUS.

He3HauuTenbHO yBenMuMBaeTcs ANUTEeNbHOCTL NPOU3BOACTBEHHOIO LIMKNA.

4.2.2 [lybneHue KOXu ¢ BbICOKOM CTENeHbIO UCNOoNb3oBaHUA (hukcaumen) xpoma

N3BECTHBI NPUMEPHO 6—8 NPOMBILLIMEHHBIX TEXHOMOMMN AYONEHUs KOXN C BBICOKOW puKcaLmen Xxpoma.
3aKkpenneHno Xpoma B KoXKe CnocobCTBYIOT:

- cnabbin TOK BOAbI;

- NOBLIWWEHHbIE 3Ha4YeHUs pH 1 TemnepaTypbl BO BPeEMSA npoLeccoB AyoneHuns. KoHeYHble 3Ha4YeHUs
TemnepaTypsbl cBbile 50 °C n pH = 4—4,5 asnatoTcda npeanovTUTENbHBIMU;

- NoNHoe 0be330nMBaHne, YTO AenaeT ACCTYNHbIMW Bonbluee KONMYecTBO KapboKCUNbHLIX rpynn (pa-
ONKanoB);

- [JBO€HWE nocne U3BeCcTKoBaHUA Ao AyoneHus (ansa obnerdyeHnUsa NpoHUKHOBEHUS XpoOMa);

- NpeaBapuTenbHasa 0bpaboTka XMMUKaTamMun, B HaCTHOCTU TpaBneHue (NMkeneBaHne ) CepHOU KUCNOTOM
Mnm obpaboTka anbagerngamu.

KaTteropua TexHonoruu

HoOBbLIM TEXHONOrMYeCcKU NpoLecc.

OCHOBHbIe AOCTUXUMBbIE 3KONOrn4yeckue nokKkasarenu

[Tocne npouecca aybneHus ¢ BbICOKOW puKcaLumen Xxpoma MoXeT ObiTb AOCTUMHYT 001 COPOC XpomMa B
konuvecTtBe 0,2 kr XxpomMa Ha 1 T ChipbIX LUKYP ANsS NpOU3BOACTBA 0OUBOYHOM KOXIN. NA NPOU3BOACTBA KOXU
bonee BbICOKOro KavecTBa Ha 0DBLIMHOM KOXKEBEHHOM 3aBoAe MOXET ObiTb AOCTUTHYTO 3Ha4veHue 0,5 Kr xpoma
Ha 1 T CbIpbIX LLUKYP.

Kpome TOro, MCnonb3oBaHme npu aydoneHnn peareHToB ANs BbICOKON dUKCALIMK XpoMa CHUXKaEeT No-
TpebneHne n copoc HenTpanuayrLmx conen npumepHo Ao 20 kr cynbdpata u 30 kr xnopuaa Ha 1 T CbIpbIX
LLIKYP.

TpeboBaHUS K pasMeLLEHNUIO XPOMOBLIX LLUMTaMOB ONpeaenstoT BUO OUYUCTKA, KOTOPLIN CreayeT NCNosb-
3oBaTb. Ecnun wnamel AomKHbl ObITb NOMHOCTLIO OUYULLLEHHBIMW OT XpOMa, pasaenbHasi QYMCTKA NOTOKA CTOU-
HOM BOAbI, coaepXallen XpoMm, U30NUPYET XpOM B TeCcToobpa3HOM BellecTBe Hebonblloro obbema. 3710
BELLIECTBO MOXET ObITb BLIBE3EHO HA KOHTPONUPYEMbBIN NOMUICOH, HO NpeanoYTUTenbLHEEe UCNONb30BAaTh XPOM
MOBTOPHO.

[Mpn gobaBneHnn cepHOU KUCNOThl OCaXKOEHHbIN XPOM MOXET OblTb UCMONb30BAaH MOBTOPHO M MOXET
ObITb AOCTUrHYTa ero KoHueHTpauus B soge 0,5 mr/n.
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[Ilpou3BOACTBEHHLIN ONbIT

Okono 25 % XpOMOBOW KOXU NPOMU3BOASAT C UCNOMb3OBaHNEM npolecca AyOneHns ¢ BbICOKON ouKcaLm-
en Xxpoma.

OcaxgeHne Xpoma sIBNAeTCH OTHOCUTENBHO NPOCTLIM, MO3TOMY KOHEYHbIA pesynbTaTt byaeT 3aBUCETL
OT BO3MOXHOCTU cOOpa pacTBOPOB, coaepXalmx bonbluee, Hem oObIYHO, KONMUMYECTBO XpoMa 5151 UX OHUCTKN.

JKOHOMUYECKUE acneKkThbl

MHBEeCTULIMOHHBIE pacXodbl HXKE, YeM ANs npolecca BOCCTAaHOBNEHUS XpoMa NyTeM ocaXXgeHud, a cTe-
NeHb YTUNU3aALUKN XpOoMa BbllLe, YeM Mpu BOCCTAHOBNEHUU NMyTeM ocaxaeHus. OaHako MoryT noTpebdboBaTbCH
HOBbIE NPUBOPLI N YCTPOUCTBA ANA KOHTPOMS BENMUYMHBI pH 1 TeMmnepaTtypbl. B HEKOTOPLIX criyvyasax MOryT no-
TpeboBaTbCcA Donee MoLHbIE MOTOPLI U HOBLIE BapabaHbl. [lybneHue ¢ BbICOKOW pukcaunen xpoma TpebyeT
bonee cnoXxHoro obopyaoBaHUS AN aBTOMaTUYECKOro perynmpoBaHus npolecca.

Llenb BHeagpeHUA

BbICOKMI YPOBEHb MCMONB30OBaHUA XpoMa U TEM CaMbIM 3KOHOMUS XUMUKATOB.

HepocTtatkun

TpyaHee KOHTpONMMpoBaTh NpoLecc.

[OybunbHble pacTBOPbLI MOTYT ObITb OCaXXAeHbl HENOCPEACTBEHHO BMECTE C XKUPOM OT nonyobpadoTan-
HbIX LWKYpP (ronb4a). Conu xenesa UCNonb3yroTcsa And obpaszosaHnsa cynbgpuaa xenesa (ll) FeS, Ho 3TOT MeToA
HENPUMEHUM anga aAyoneHunsa pactuTenbHbIMW BeLLIECTBaAMM.

4.2.3 3aMeHa AyOUNbHbIX peareHToB

[TpUHATUE pelleHns 0 TOM, BO3MOXHAa N HET 3aMeHa peareHToB, HanpumMmep Xpoma, gpyrumm ayouns-
HbIMW BELLLeCTBAMMU, 3aBUCUT OT PaKTUYECKOro TUMa KOXMU U COOTBETCTBYIOLLUX TpeboBaHUN K KAYeCTBY, KOTO-
PbIM JOJBKHO YAOBMETBOPSATL KOXKEBEHHOE NMPOU3BOACTBO. Kpome Toro, Belbop AyOMUIbHBIX peareHTOB TakkKe
onpeaensoT YCNOBUA NPOU3BOACTBA Ha NpeanpUusaTun.

3a nocnegHue rogbl ObINO NPOBEAEHO MHOTMO UCCNeaoBaHNIN, AN TOro YTOObLI HANTK 3aMEHY XPOMY KakK
ayounsHomy BellecTBy. OaHaKo 13-3a BLICOKUX TpebOBaHUM K KAYeCTBY KOXN OXKMOAETCH, UTO XPOM BCE Xe
byaeT npecbnagarowinum AyounbHbBIM BELWLECTBOM B bivkanwume rogbl. TeM He MeHee HMXKe NMpUBeaeHOo KpaT-
Koe onucaHmne Apyrx AyoOunbHbIX BELWECTB, KOTOPbIe MOTYT ObiTb NCNOMb30BaHbI B paccMaTpMBaeMoun OT-
pacnu.

PacTutenbHble AyOUnbHbIE BELWECTBa 0DLIYHO ABMSIKOTCA NoNMapoMaTnYecKMMm BeLLlecTBaMu, KOTophble
nogpasgensdroTcs Ha rmaponn3Hbid M KoHOeHCaUMOHHBIA TUMLI.

OKCTpakThl, HaMbonee 4YacTo UCMONb3yeMble B COBPEMEHHbLIX NMpoLieccax AydneHunst pacTUTenbHbIMU Be-
LLecTBaMmn, — Kopa KBebpaxo, MUMMO3a 1 KalluTaH.

CuHTeTudeckne aybunbHble BellecTBa (Qanee — CUHTAaHbI), Hanpumep cynbgoHaTHbIM deHondop-
Manbaerng unn koHgeHcaT HapTanuHdopMmanbaernga, osinnm n3HavanbHo paspadboTaHbl B KAYECTBE 3aMeHN-
Tenen pactutenbHbiX TAHUHOB. CUHTaHbI B OCHOBHOM UCMOMNb3YIOT ANS yNydlleHUs CBOUCTB KOXW. CUHTaHDI
obnagatoT BbICOKUM XIK 1 MOryT MeTb HU3KYHO CNOCOBHOCTb K BUOPa3NOXeHUHo.

[ybneHne rmytapanbgerngom gaet o4eHb MSTKYHO, MPOYHYIO, CBETNYIO, HO XKENTOBATYHO KOXY, XOPOLUIO
COMPOTUBNSOLLYIOCS BNare n otnotesaHuo. AybneHne rnytapanbgermaom UCnonb3yroT TONLKO A4Sl TOU NPo-
OyKuuu, rae TpebyoTcs onpegeneHHble CBOUCTBA KOXN, Hanpumep B NPOM3BOACTBE nepyaTok Unm obnBoYHO-
ro matepmana anst 00MbHUYHLIX KYLIETOK, UCNOMb3yeMbliX ANA npeaoTBpalleHns nponexHen y OONbHbIX.
Kpome Toro, rnytapanbgerng (MN ero npousBoAHble) UCNOMNb3YKT ANs NepBUYHOrO AybneHms wunu
MOBTOPHOro AyoneHust ¢ yny4vweHmMem gukcaumm xpoma.

Opyrne metogbl AyoneHnsa, basnpyrownecs Ha NCNoNb30BaHUN OpraHUYEeCcKMUX BELEeCTB, HAaXOAATCA Ha
cTagun anpodauum nnn paspaboTKu.

AnbTepHaTUBHbIE MaTepuanbl, Takue, Kak anmtoMUHNIA, LUPKOHUIA N TUTaH, TaKKe HaLLSM HEKOTOPOoE NpakK-
TU4eCcKoe NpUMeHeHne B npouecce aybneHus. 3T maTtepuansl 40 HACTOALLEro BpeMeHU CNy>XXUnn AonoHKU-
TeNbHLIMM peareHTaMu1 B nNpoLeccax npeaBapuTenbHoOro NMbo NOBTOPHOro aAybneHus.

KaTeropua TexHonoruum

TpagnuMOHHbIE N HOBbIE TEXHOMNOrMYecKne npoLecchl.

OCHOBHbIe AOCTUXUMbIE 3KONOrnyeckme nokKasarenu

KonnyecTBO CTOYHLIX BOA, 0OpasyloLlMXCH B NpoLeccax pacTUTeNbHOro AyoneHust, asnseTca Hebonb-
WM (4—5 M3 Ha 1 T cbIpbIX WKYP), HO OHW coaepXaT B BOMbLUMX KONTMYECTBaxX PacTUTESbHbINA TaHUH U HeTa-
HWAH, OTNK4YalTCA BbICOKMM nokaszatenemMm XK 1 HU3KUM ypOBHEM DUOPA3NOXKEHUSA, UMEOT HacCbIWEHHbLIN
LIBET.

LINPKOHWA He BbI3LIBAET 3KONOrMYECKMUX npobnem.
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[Ipou3BOACTBEHHbLIN ONbLIT

[ybneHune pactuTenbHbIMU BeLLIECTBAMM SIBMSAETCA TPagULUUOHHBIM, BTOPbIM U Hanbonee BaXKHbIM METOA0M
aybneHnst KoXX. Ero B OCHOBHOM UCMNONb3YHOT ANl AyONeHus1 KoXu, kotopasi byaeT UCnonb3oBaHa Ans U3rotTosne-
HUS NOAOLLUB U YNIPSHKN, HO Takke MOXKET ObITb NPUMEHeHa 1 ANga ApYrMX TUNOB KOXW, a B AalnbHEULLEM MOXET ObITb
MCMOoNb30BaHa Al MOBTOPHOMC AyONeHNUsa XpOMUPOBaHHOW KOXN U npuaaHis en 6onbLUen NpoYHOCTH.

KoMbuHnpoBaHHoe aybneHne ¢ UCnonb3oBaHUEM AYOUNbHBIX pacTUTENbHBIX BELIECTB U altoMUHKUA
OblNO U3BECTHO elle B ApeBHeM BaBunoHe.

JKOHOMUYECKUEe acneKTbl

Ons ayoneHusa pactntenbHbIMU BeLECTBaAMU NMOAMETOUHOM KOXKN pacxoayeTca 350—380 Kr pacTutens-
HOro TaHMHa, COOTBETCTBYOLWLEro NpuMepHo 475 Kr akcTpakta Ha 1 T ChipbIX LUKYP.

[dybneHne antoMMHMEM HeOOPOro, B pesynbTaTe nonydaeTtca Koxa 0enoro upeta, KoTopas, oaHako,
MMeeT NNOXYH COMPOTUBMAEMOCTL BNnare 1 Xape.

[ybneHne LUMPKOHNEM U3-3a €ro BbICOKOWU CTOUMOCTWU, TPYAHOCTU B NMPUMEHEHUN U pa3byxaHna Bblae-
NaHHOW KOXXW NONYy4Ynrno orpaHndeHHoe UCNoNb30oBaHNeE.

Llenb BHegpeHUA

CHWXeHne cogepkaHnsa Xpoma B CTOUHOU BoAe M TBEPALIX 0TX04axX B 3aBUCUMOCTU OT TUMA KOXU, KOTO-
PYI0 HEODXOANUMO MONYYNTb.

HepoctaTtkun

ANIOMUHUIN co3aaeT elle DONbLUYIO Yrpo3y ANd oKpyXatoLwen cpeabl, YemMm XpoM, 0CODEHHO B perMoHax
NOAKUCNEHHBIMW NOYBaAMN 1 NOBEPXHOCTHLIMU BOAaMK, N3-3a ero CrocobHOCTU K pacTBOPEHNIO, NPEBLILLAL0-
LLle aHaNOrMYHEIX NoKasaTtenb XpoMa.

TuTaH cam no cebe He BbI3bIBAET KakNX-NMOO 3KOMOrnveckmnx npobnem, Ho UCNoNb3oBaHMe Conn (TUTa-
HMUM aMMOHUA) MOXeT BbI3BaTb YBeNnM4eHne coaepXXaHua azoTa B CTOYHbIX Bodax.

4.2.4 OnTUMM3aUnAa npoLeccoB NOBTOPHOro Ayo6rneHusa, okpallmBaHUA U XUpPOBaHUA

[obaBka am@OoTepHbIX NONMMMEPOB B NpoLueccax NOBTOPHOMO AyOneHus U XKUPOBaHUSA 3HAYUTENLHO
ynydllaeT yCBOeHMe KpacAaLl X U CMas3oYHbIX MaTepmnanos U 3HaunuTenbHO yMeHbllaeT XIK. AMdboTepHble pe-
areHTbl MOTYT AENCTBOBAaTL Kak aoayonuesarollme U cMasbiBalolle BellecTBa AaXe camMmum no cebde.

O4yeHb Ba)XHbIN PakTop ANa AOCTUXKEHUSA BBICOKOIO YPOBHA (bukcaunn Kpacawmx U cMasbiBalolW X Be-
LLIeCTB — 3aBeplieHne onepaunn npm HU3KOM 3Ha4veHun pH (pH oBbIMHO CHWXKAKOT A0 3HaYeHUda 3,5 € No-
MOLLLIO MypaBbUHOW KMCNOTHI). CYLIECTBYIOT XUMUKaTLI, obecrnevmBaroline pukcauuio XpomMa, HO Takke
appeKTUBHBbIE ANA OKpaLUBaHUA 1 cMas3biBaHUA NPy 3HavyeHW pH Bhile 4.

3HaveHune pH HMxe 4 — pakTop, BbI3bIBAOLWMNA NOTEPU XPOMa U3 KOXW. [na ynydlleHNa KavecTBa KOXU
nyduie noHWwXaTtb pH, HO C TOUYKM 3pEeHUS OXpaHbl OKpyYXXKaroLWen cpedbl BCe Xe HeobXoanmo noaaepkmearth
3Ha4veHne pH BhiLle 4.

[ToBbIWeHHasa Temnepatypa (60 °C) U NOCTOSAHHBIWM CNabbl TOK BOALI NPWY NOBTOPHOM AyOneHUn n cma-
3bIBaHUW KOXU YBENMUYMBAIOT PUKCALNIO KpACALLMX U CMa304YHbIX BELWECTB. OTU YCIOBUSA NPOTEKaHUA NpoLec-
COB MOTYT ObITb MPUMEHEHbBI MPU UCNONBE30BAHNUN COBPEMEHHBIX EMKOCTEN, UMEIOLLIMX TP OTAENEHUS.

KaTteropusa TexHonoruu

TpagMUMOHHBbIE N HOBLIE TEXHONOrMYecKne npoLecchl.

OCHOBHbIe AOCTUXUMbIE IKONMOrMYeckue noKkasarenu

UToObI NONYYNUTL CTOUHBLIE BOALI, MOYTM HE coAepXalle XpoM, pacTBOPLI OT npouecca NOoBTOPHOro ayo-
NeHna n apyrue xpomcogepkawme pactsopbl A0MKHbBI ObITh A0BeAEeHbI A0 BENMUYMHBLI pH, paBHOMN 8 1 bonee, C
Mcnonb3oBaHuemM nssectun. Nocne 31oro AoKHbI ObITh AoGaBneHbl conn antoMmuHma (ao 200 - 1070 Al) 1 aHNOHK-
Hble nonuanekTponuTbl (4o 5 - 107°), yTobbl 0bpasoBaTh PNOKYNAHTLI, KOTOpbIE AaloT ObICTPOE ocaXKaeHue n
MOTYT ObITb OTAENEHLI B ocaXaalwLlen eMKocTU. Boay 3ateM HanpaeMAT Ha AOOUYUCTKY.

[Tfpon3BOACTBEHHbLIA ONbIT

YNOoMAHYTEIE anbTepHaTUBLI TOYHOM PErynMpoBKM NMPOLLECCOB UCMONMb3YIOT ANS ACNONMHUTENBHOIO Yryy-
LLeHWs1, Koraa yxxe Bblnuy ocyuwecTBNEHbl Apyrme cnocobbl yny4vlleHUs npoLeccos.

Ona ynydweHna kadyecTtBa KOXU NMOHMKaOT pH.

JKOHOMUYECKUe acneKTbl

TexHonorna nogpasymeBsaeT NpUMeHeHne oOPOoroCcToAWMX XMMUKATOB. OTO O3HaYaeT, 4To UX crieayeTr
MCMONb30oBaTh OUYeHb 3P PEKTUBHO ANA COKpalleHUA YpOBHA 3aTpar.

Llenb BHegpeHUA

CooTBeTCTBUE TPebOBaAHUAM NPUPOACOXPaHHBLIX CPraHoB K NpeaeribHOMY COAEePKaHUK 3arpA3HSOLLMX
BELLECTB B NPOMbILLUNEHHBIX CTOKaX.
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HepocTtatkn

3HaveHue pH HXKe 4 BbI3bIBAET NMOTEPU XpOMa U3 KOXMN.

4.2.5 OUHULLHaA oOpaboTKa KOXU ¢ NOMOLLLIO XUMUKATOB Ha BOAHOW OCHOBE

Bbino paspaboTaHo HECKOIbKO CUCTEM OKOHYAaTENbHON 00PabOoTKN KOXIM C MOMOLLIbHO XUMUKATOB Ha BOA-
HOW OocHOBe. Icnonb3ys 3T CUCTEMBI, MOXKHO YMEHbLLUUTL BLIOPOCKI/COPOCHI pacTBOpUTENEN. KAaYeCTBO KOXN
TaKoe Xe BbICOKOE, KaK Nnpuv UCNOoNMb30BaHUM XUMUKATOB, pa3baBnNeHHbIX pacTBOPUTENSIMU, HO TpebyeTcs Do-
Nnee TWatenbHbIM KOHTPOIMb NpoLecca.

PekoMmeHOyeTCA UCMOMNb30BaTh 3MNEKTPOHHLIE (0DLIMHO POTO3NEKTPUYECKNE) NpepbIiBaTENN pacrblie-
HUA XXNOKOCTU, KOTOpble onpeaenaoT NPUCYTCTBUE KOXM No4 NYyNbBEPU3aTOPOM, NOCKLINAKT CUrHAmNbLI Ha ro-
NOBKY pacnelnnTens 1 gatoT en komaHay Ha pacnbineHne. OKpacoyHble KaMephbl, He OCHallleHHble Takoro poaa
0bopyaoBaHUEM, B HACTOSILLIEE BPEMS UCTIONb3YIOT Peako.

[TynbBepusatopbl O0nbLIOro obvema, paboTatoline NPy HA3KOM AaBNEHUWU, AalT Nnydlune pesynbraThl
npn MUHULLHBIX OTAENOYHLIX onepauusix, YeM cTaHaapTHble pacnbinuTenn. Takum obpasom, 3HaUYUTENbHO
CHUXKaeTcHa N3bbIToUHOE pacnbineHne, obbivHO Ha 40 % 1 bonee, a B crniydae obbLIMHOIMO pacnblNeHUs1 MOXHO
NOCTYb nokasateneun cHmkeHusa 25 % — 30 %.

KaTteropusa TexHonoruu

TpagnUMOHHBIN NpoLecc.

OCHOBHbIe AOCTUXUMbIE IKONMOrMyeckue nokasartenu

OcHOBHasa akonorudyeckasi npobnema npoueccoB PUHULLHOW 0DPabOoTKU KOXWU — BbIOPOCHI NeTy4mXx
OpraHn4YecKnx BeLlecTB, UCMNOMNb3yeMbIX B KavyecTBe A0DaBOK BO BpeMSsI pacnblfeHns U BNOCNeaACTBUN UCTaps-
OLL XCS.

[ToTpebneHne n BeIDPOCHI/COPOCHI paCcTBOPUTENEN MOTYT DbITb CHUXKEHbI A0 S KI 1 MeHee Ha 1 T ChIpbIX
LLIKYD.

[Tfpon3BOACTBEHHbLIA ONbIT

LLUnpoko ncnonbsyeTtcA.

JKOHOMUYECKMEe acneKThbl

3amMeHa XMMUKaTOB, pa3baBreHHbIX pacTBOPUTENSAMU, NPU OKOHYaTEeNbHOW 0DpaboTKe KOXIN XUMUKaTa-
MW Ha BOOHOW OCHOBE MOXeT He MMeTb HUKaKoro goMHaHCOBOro agpdpekra, ogHaKko LLUUPOKO UCMOoNb3yeTcda U
nprMeHMa NoYTn AN BCex TUNOB KOXN.

B cnyvae 0bbIMHOro pacnbineHnUsa MOXHO A0CTUYb LIMAP CHMKEHWS TONbKO 25 % — 30 %, a npy UCNonb30-
BaHWW NMyNbBEpPU3aTopoB 6oNbLIOrO 0bbema U3bbITOYHOE pacnbineHne cHkaeTest 0bbiMHO Ha 40 % u Bonee.

Llenb BHeapeHUA

OTKas oT PUHULLHON 0BPabOTKN C NPUMEHEHMEM PACTBOPUTENEN.

HepocTtatkun

OkoH4YaTernbHas oTaesnika HanbleHnem npmMBoanT K notTepsam XumukaTtoB. ObbivHO okono 40 % cmecen,
NPUMEHAeMbIX ANa PUHULLHON 0DPabOTKN KOXKN, YTpavnMBaETCH M3-3a U3NULLHEro pacnblneHns.

4.2.6 OkpawuBaHUe KOXU ¢ NOMOL b BanuUKoBbIX MalUUH

OCHOBHOE NMPenMyLLIEeCTBO BallMKOBBLIX MalUWH ANs OKpalUMBaHUA KOXW — CYLLEeCTBEHHAA 3KOHOMUS XUMM-
KaTOB, NPUMEHSAEMBIX ANA OTAENKU, U, cneaoBaTeNnbHO, YMeHbLIEHWE BbIDpOCOB/COPOCOB pacTBOPUTENEN, NOTEPN
KOTOPBLIX MOTYT coCcTaBuUTb Nnb 3 % — 4 % B cpaBHeHUU ¢ 40 % npu 0BbIYHLIX NpoLeccax pacnbineHus!.

KaTteropusa tTexHonoruu

OuJeHb LUMPOKO UCMONb3yeTcq.

OCHOBHbIe AOCTUXUMbIE IKONMOrMyeckue nokasarenu

[ToTpebneHne 1 BLIOPOCHLI/COPOCHI pacTBOpUTENEN MOTYT ObITb CHMXKEHBLI 40 1—3 Kr Ha 1 T CbIPbIX LLKYP.

2Kkonornyeckn donee YnucTas, Yem oKpacka pacnblineHmem. ocTUraetca aKOHOMUA XMMUKATOB, KOTOpPbIE
3a4acTyH MOXHO BTOPUYHO NepepabaThiBaTh. KONMMYeCTBO KOHEYHBIX OTXOA0B MeHbLLUE, YeM Mpu pacnbIiNeHUn.

[Tlpou3BoACTBEHHLIN ONbIT

OueHb LWNPOKO UCMONb3YETCH, HO ODbIMHO B COYETaHUU C OKPAaCKOoU NMyTeM pachnbifieHUs.

JKOHOMUYECKNE acneKkThbl

Heobxoaumel nHBecTuumn. CTommocTb 0bopyaoBaHua coctapnsieT npumepHo 160000 aonn. CLUA v 3a-
BUCUT OT Mogenn obopyaoBaHus.

Llenb BHeapeHUA

bonee oWwlyTUMOW 3KOHOMUK (MO CpaBHEHUIO C YNyvlLEeHUEM onepauni pacnblneHns N OKoOHYaTeTbHOW
0bpaboTKON BOAHBLIMW pacTBOpPaMK) AOCTUTalOT B NpoLecce oKkpallMBaHUS KOXU C NOMOLLbHO BaliMKOBBIX
MaLlWH.
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HepoctaTkun

OKpacKy ¢ NOMOLLbIO BaNTMKOBbLIX MaLUWUH HeMb3sA NPUMEHATb AN KaXA0ro Tmuna Koxun. B yacTHoCTU, oHa
HegonycTMMa AN TOHKOW KOXU, Tak Kak MoryT obpasoBaTbCa cKaaKu.

5 TexHONOrMM CHMXKEHUNA 3arpsaA3HeHUN CTOYHbIX BOA NPU NPOU3BOACTBE KOXW
N MeponpuUsTUA NO YMEHbLUEHUIO KONMYecTBa OTX040B

5.1 Ucnonb3oBaHUe CBEXUX U 3aMOPOXKeHHbIX LWKYpP BMeCTO COMeHbIX
BMecTo Toro 4todbl UICNOMBL30OBAaTh COMb AN XpaHEHUS WKYP, MOXHO nepepabaTthbiBaTh CBEXME UMK 3a-

MOpPOXeHHbIe LWKYpbl. TaMm, rae KoXXeBeHF

bll 3aBOJ Haxo4UTCA Hedaneko OT KPYMHOM CKOTODOMHN, CBEXUe

LLIKYPbl MOTYT ObITb NepepaboTaHbl cpasy no NocTynneHun, 6e3 nposeaeHnsa MeponpuaTuin no obecnevyeHnto

X ANTNTENBbHOro XpaHeHns. AnbTepHaTUBE
eT X COXPAaHHOCTb B TE@YEHUE HECKOMbKUX

KaTteropusa TexHonoruu

biM BapUaHTOM SIBASIETCH 3aMOpaKMBaHUE LLKYp, YTO obecnevnBa-
nHen 6es3 3acornku.

3amMeHa MaTepuranoB B CYLLECTBYIOLWMX TEXHOMOMMYeCcKMUX npoleccax.
OCHOBHbIe AOCTUXUMbIE IKONMOruyeckue nokKasarenu

[MoTpebneHne conun Ang coxpaHeHus
3Ha4YNTENbHO YMEHbLUNTCS. ECnn cTouYHbIE

LLIKYP CHU3NTCS, U TEM CaMbIM COAEp)KaHWUe COMn B CTOUYHBIX Boaax
BOAbl cOpackiBaloT B NPeCHOBOAHbIE PEKU U 03epa, AONONMHUTEb-

HbI Ppacxod sHepPrnmi Ha oXnaxgeHne HeColrnocCraBiMM C BO3IMOXHbBIMA y6bITI(aIVII/I OT BPpe4HOI0 3KOJTOTMHECKOTO

BO3JEUCTBUSA, KOTOPOE OKa3bIBaeT COMb Np

1 ee nonagaHuun B pekn 1 osepa. B Tabnuue 2 npuseaeHbl AaHHbIE,

XapakTepusyrLline cogepXxaHne 3arpsisHALMX BelWwecTB B CTOYHbIX BOJaX Uexa BbiIMavynMBaHUA MNpu

NCMNOJ1Ib30OBAHW COJIEHBIX U 3aMOPOXEHHDI

X LLKYP.

Tabnwunuya 22— CpaBHeHUe cogepXaHUs 3arpsaA3HAIOLLMX BELWWECTB B CTOYHbIX BOAAX LleXa BbiIMadYuBaHUA MPU UC-

NoJib30BaHNWU COJNIEHbIX N 3aMOPOXEHHbLIX LWKYP

ObbemM CTOYHBIX BOAO U COAEPXKXAaHUE B HUX ObbiMHasA HOT — coneHblie HOT — 3amMopoXeHHbIe
3arpA3HALNX BewecTB Ha 1 T WKyp TEXHONOIMA LLKY Dbl NN CBEXNE LLKYPbI
O6bEeM CTOYHbLIX BOO, M°/T 6 4 2
TBepable BEWECTBA, KI/T, BCErO 125 115 40
B3BelweHHble TBEPAbIE BELWECTBA, KI/T 13 10 10
bIK, kr/T 10 10 12
XK, kr/T 23 23 23
ObLWwee KoNMYEeCTBO a3oTa No Keenbganio, Kr/T 1,5 1,5 2
Xrnopwvasbl, Kr/T 65 55 5

[Tfpou3BOACTBEHHbLIN ONbLIT

B ApreHtuHe, ABctpun n F'epmaninn 60 % — 70 % Bcex obpabaTkiBaeMbIX LLKYP — CBEXUE UM 3aMOPO-

YXEeHHble.
JKOHOMUYECKUEe acnNeKThbl

PewieHne Bonpoca o uenecoodbpasHOoCTM 3aKyNKn CBEXMX LUKYP 3aBUCUT OT PbIHOYHOW LieHbl Ha COMb U OT

PACCTOSIHUA, HA KOTOpPOoe Heobxoaumo nep

eBO3NTb 3aMOpPOXKeHHbIe LWKYpbl. ECnn yaaneHne conm U3 CTOYHbIX

BO/J CINLLIKOM JOPOron npoLecc B KOHKPEeTHOM cllydae, To AeLleBrie 3aKkynaTb CBeXue LKYpbl.

Llenb BHegpeHUA

CHUXeHWe npeaensbHo A0NYCTUMOTO
HepoctaTkn

KpanHe peako Bo3amoxxHa 100 %-Has

YPOBHS 3arpsA3HEHUA COMbio CTOYHbLIX BOA,

3aMeHa coneHbIX LUKYP Ha cBeXue U samMopokeHHble. B Poccun

OaHHas anbTepHaTUBa NpUMeHUMa ANA KOXKeBEeHHbIX 3aBOA0B, PacnoNoXeHHbIX BOMNM3U KPpYMHLIX CKOTODOEH.
Poccunckne koxkeBeHHble 3aBoabl He MoryT nonaratbcd Ha 100 Y%-Hyto NOCTaBKy 3aMOPOXEHHbIX LUKYP, K TOMY
Xe NOBbILLEeHHOe NoTpebneHune sHeprin Npyu saMmopaXKmBaH1UM LLIKYP — CYLLECTBEHHbIN HegoCTaTok.
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5.2 YpaneHue conu B bapabaHax oo 3amavunBaHuUA

Cornb MOXeT ObITb BbIOUTA M3 CONMEHBIX LLUKYP CYXUM CnocoboM nocpeacTBOM UCMONb3oBaHNS Dapaba-
HOB C LUIMPOKOWN 3aMKHYTOW NOBEPXHOCTLIO. Takum cnocobom MOXeT ObIThb yaaneHo 8 % — 10 % coaepxaHus
COMMN.

KaTteropua TexHonoruum

LLUnpoko ncnonbsyeTtcA.

OCHOBHbIe AOCTUXUMbIE 3KONOru4eckue nokKasarenu

Konn4yecTBo conun, copacbiBaeMon B CTOUHbIE BOAbI, OyAeT YyMeHbLIEHO NPU UCMONb30BaHUM AAHHOIO
meToaa. Belbutas Takum obpasom conb HeQOMYCTUMO rpsisHas ansl UCNonb30BaHUA B pacTBope, NpeaHasHa-
YEeHHOM ANs1 TpaBNEeHUs, HO OHa MOXKeT ObITb MCNOMb30BaHa B KA4eCcTBe aHTUIoNoNeaHOoro BelecTsa npu oo-
paboTKe AOPOXKHOIO MNOKPLITUS B 3UMHUIA Nepuoa.

[Tlpon3BOACTBEHHbLIA ONbIT

cnonb3oBaHO Ha HECKONbKUX KOXXEBEHHbIX 3aBoAaX BO BceM Mupe. MimeeTtcs HOBOE NPpOnU3BOACTBEHHOE
obopyaoBaHune. bapabaHbl Ans yaaneHns conm MoryT 0biTb UCNOMb30BaHbI HA BCEX KOXKEBEHHBIX 3aBoax, 0b-
padaTbiBaOLWMNX CONEHbIE LLUKYPHI.

JKOHOMUYECKUE acneKkThbl

Kpome nHBeCTULMIN NOoTPpebyroTcs pacxodbl Ha aKkcnnyaTtauuto, onnaTy Tpyaa U 3rekTpo3IHEPTUo.

Llenb BHeApeHUA

CHWXeHne coaepXaHna Conm B CTOYHbIX BoAaX.

HepocTtatkun

cnonb3oBaHHas coflb CIULLKOM IPsi3Ha ANg NOBTOPHOMO UCMOMNb30BaHUA N ODbIYHO NMOANEXKUT pasMe-
LLIEHWIO Ha NONMrOHAaX.

5.3 ObesBonolunBaHue ¢ coxpaHeHUeM Bonoca

CoaepkaHne opraHM4yecknx BELWECTB B CTOYHbLIX BoAaX 3HAYUTENbHO CHUXKAETCH NPU MCNONb30OBaHUN
TaKoro cnocoba, kak 0be3BononBaHnUe ¢ coxpaHeHnem sonoca. [Npn 3ToM UCNONb3YIOT peLnpKynAaLMo Boabl
n punbTpauno ¢ yaaneHnem Bosoca, nnaBarLlero Ha noBepxXHOCTU Boabl. Ana HekoTopkix bapabaHoB 3710
MOXET ObITb JOCTUTHYTO NyTEM YCTAHOBKN hbmnnbTpa U Hacoca. HacTo dbiBaeT He0OX0ANMO YCTAHOBUTbL HOBOE
aononHuTensHoe obopyaoBaHue, ocHalleHHoe PUnbTPamMu.

KaTeropua TexHonoruu

TpebyeTca HOBOe TexXHONornyeckoe obopyaoBaHume.

OCHOBHbIe AOCTUXUMbIE 3KONOrnyeckme nokKasarenu

[locTuraeTca 3HauYUTENbHOE CHUKEeHUEe coaepXaHna opraHNYecknx N HeopraHM4Yecknx BeLecTB B CTOU-
HbIX Bogax (Tabnuua 3). OaHOBpEeMEHHO CHUXKaeTCs coaepaHue cynbpnaoB B CTOUHbIX BOAAX.

Tabnwuuyua 3 — CpaBHeHne coaepxaHus 3arpssHsioLLMX BELWECTB B CTOYHbIX Bogax, 06pasyoLlmxcs B npoLeccax
M3BECTKOBOIro 06e3B0oNoOLLIMBaHUSA NyTEM pacTBOPEHUS Bonoca n o6e3ponolmBaHns 6e3 pacTBOpeHus Bornoca

Obbem CTOUHBIX BOO U cOAepXaHUe B HUX 3arpA3HALLINX ObessonowBaHue nyrem Obes3ponownBaHune
BELLECTB Ha 1 T LWKyp PacTBOpeHusi Bonoca’ ¢ coxpaHeHuem Bonoca®

O6beM CTOYHbIX BOO, M°/T S 5
TBepable BEWECTBA, KI/T, BCErO 150 110°
BaBelweHHble TBEpAbLIE BELWLECTBA, KI/T 66 21

BMK, kr/T 40 20

XK, kr/T 100 55°

A30T, Kr/T, BCEro 6 3
HutpaTt ammoHus, Kr/T 0,4 0,3
Cynedomnabl, Kr/T 5 1°)
Xnopwasbl, Kr/T 15 157

11



[OCT P 54207—2010

OkonyaHue mabnuusi 3

ObbeM CTOYHbIX BOO U coAepXaHNE B HUX 3arpA3HAOLLMX ObessonowiMBaHue nytem ObessonowmneaHune
BELLECTB Ha 1 T LKyp PaCTBOPEeHUs Bonoca C coxpaHeHueM Bonoca”
Kup n macna, Kr/t 5 5

" Mpoueccsl, pacTeopsIOWME BONOC, MPOXOAAT NPY XOPOLLENH SKOHOMUN XMMUKaTOB (2 % un3sectu, 0,8 % cynbdu-
ﬂO%%

3)
4)
5)
6)
7)

'Ipouecc CoOXpaHeHUs BONOCa OCYLWECTBNART NMPU NOBTOPHOM MCNOMb30BAHUN BaHH 1 unbTpauum BoAbl.
"Ipn 06paboTke cBeXxnx WwWkyp — 90 KI/T.

"Ipn 06paboTke cBeXnX WKyp — 18 KI/T.

"Ipn 06paboTke cBEXMX WKYp — 45 KI/T.

MunumnmanbeHo 0,6—0,7 Kr/T.

pn 06paboTke cBEXUX WKYp — 2—4 KI/T.

[Ipou3BOACTBEHHbLIN ONbIT

HekoTopblie NMpoOMbILLNEHHbIE MeTOoAbl ANnsl 00e3BONOLNBAHUA C COXPaHEHUEM BOMNOCa UCNOMb3YIOT Ha
KOXXEBEeHHbIX 3aBo4ax.

JKOHOMUYECKUEe acneKkThl

3aTtpaTbl Ha XUMUKATbl HECKOIbKO BbllLE, YeM ANs npoueccoB 00e3BONOLUMBAHUS NMYTEM PAaCTBOPEHUS
Bosnoca. [loBbllUeHWe 3aTpaT Ha XUMUKaTLl CONOCTaBUMO C 3KOHOMKMEN 3aTpaT Ha OYUCTKY CTOYHBLIX BOA.

CToMMOCTb HOBbIX bapabaHoB cocTaBnsieT okono 75000 gonn. CLWWA v 3aBUcKuT OT pasmepa bapabaHa.

Llenb BHegpeHUA

HeobxoanMMoCTb YBENUYEHNSI MOLLHOCTU M 0D BEMOB NPOU3BOACTBA UMK NOABNEHUE NOTPEOHOCTU CTPO-
NTEeNbCTBA HOBLIX UMK YBENUYEHNA NPON3IBOAUTENBHOCTU CYLLECTBYHOLNX OYUCTHLIX COOPYXXEHUMN.

YTunnusauus yganeHHoro co WKyp Bonoca 00bIMYHO ABNAETCS NpeaBapuTenbHbIM YCIOBUEM AN 00e3BO-
NoLIMBaHMA ¢ coXpaHeHUem Bonoca. benkn Bonoca MoryT ObiTb MCNONb30BaHbI B CEMbCKOM XO35INCTBE KaK UC-
TOYMHMK a30Ta, CBA3aHHOIo B MelieHHO pasnararolemMmcd opraHM4eckoMm maTtepuane n noa3toMmy nNpurogHoro
Onga BHeceHnsa noa PpyKTOBbIe AepeBbd, HA oropogax Mnu B NoYBbl C HEXBATKOW OpraHUYeCcKoro BellecTBa.
BHeceHne 0TX0A40B BOJlIOCaA NONOXUTENBbHO BO3AENCTBYET Ha npoLecchbl KOMNOCTUPOBaHUA.

HepocTtaTku TeXHonormu

TpyaHO BTOPUYHO UCNONb30BaTh TBepAble 0TXoAbl (BONOC).

5.4 Ob6e33onuBaHue AUOKCUAOM yrinepoaa BMecTo 06e330nMBaHMsA CONAMU aMMOHUA

Ob6bIYHO 00e330NMBaHUE OCYLLECTBNSAOT C UCNOMb3OBaHUEM cynbdaTa aMMOHUSA UMK XNopuaa aMMo-
HUSA, T.e. Bonee geweBbIX U 3PPEKTUBHBIX XUMUKATOB. OBbIMHO hepMeHTHbIe cMsirYatoLme npenapaTtbl CO-
aepxaT HebonblUoe KONMYeCcTBO hepMEHTOB, PaCcTBOPEHHLIX B cynbdaTe aMMOHNS U ONUNIKaxX.

Obe33onnMBaHnUe AUOKCKUOOM yrnepoaa, npumMmeHsemoe npumepHo ¢ 1985 r., TpebyeT TaTenbHOro Tex-
HAYECKOro KOHTPONS U AONONMHUTENBHLIX MHBECTULMA B cneunansHoe BnpbiCKMBatoLlee obopyaoBaHMe.

KaTteropusa TexHonoruu

[lpon3BOOAT 3aMeHy MaTepuana, BHegpsT HOBbIM TEXHOOIMYeCKNN nNpoLecc.

OCHOBHbIe 4OCTUXXUMbIe 3KONMOrnvyecKkue nokasarenu

CbOpoc azoTa — Hambonee BpeaHOe BO3AENCTBUE HA OKPYXKAIOLWLYIO cpeay U3 BCEX MOCNeacTBUN Npo-
LleccoB obes33onuBaHusa/mardyeHus. M3 obwero konnvectea asoTta, cbpacbiBaeMoro KoXeBeHHbIM 3aBO-
aom, npumepHo 45 % obpasyeTtcs B npouecce obesponownBaHns n 35 % — npu obeszszonmBaHun/msirye-
HUX (B OCHOBHOM, 3TO COMIM aMMOHMUS, HO TaKKe NPUCYTCTBYET HEDONbLLIOE KONMMYECTBO Pa3noXXUBLLUUXCH
6enkoB).

ECTb Heckonbko MCTOUHUKOB BLIDPOCOB/COPOCOB a3oTa Ha KoXXeBeHHOM 3aBoae. OCHOBHOW — UCNOb-
30BaHMe cynbgdaTta aMmMOHUA B npoLecce obessonmBaHus. [NoaTomMy XenaTtenbHa 3aMmeHa asoTcogepKallmx
XUMUKaTOB Ha gpyrue.

[Tfpon3zBOACTBEHHbLIA ONbIT

[TpUMeHMO ANga KOXKEeBEHHbIX 3aBOA0B, UMELLIUX XOPOLIYH CUCTEMY KOHTPOMNSA TEXHOMOTMYECKUX Npo-
LLeCCOB.

TexHonor1w Ucnonb3ylT Ha MHOTMX (bonee Yem Ha 100) KoXkeBeHHbIX 3aB0o4axX B OCHOBHOM B NMPOMBbILL-
NeHHO Pa3BUTBLIX cTpaHax. MiMeeT Xopollne nepcnekTuBbl AanbHEULEro passuTus.
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JKOHOMUYECKMEe acneKThbl

BennunHa skoHOMUM 3aBUCUT OT MecTHbIX ycrnosuin. B CLUA, Hanpumep, COOTHOLLUEHMe LieH Ha gnokeua
yrnepoga n cynbat aMmmoHua coctaenget npumepHo 0,5:1; B 3anagHoun Eepone — (1—1,2):1; B HEKOTOPbIX
cTpaHax BocTtouHon EBponkl U Asnn — (3—4):1.

Llenb BHeapeHUA

YMeHblUeHWe coaepXaHna a3oTa B CTOUHbLIX Bodax, CHKalolee 3aTpaThl Ha OYUCTKY CTOYHBIX BOA.

HepocTatTKku

EAMHCTBEHHOM NpobnemMon AaHHOW TEXHOMNOrUM ABMSAETCH TO, UTO BPEMSA MNPOHUKHOBEHUS AMOKCMAA
yrnepoaa B KOXy bonee AnnutensHoe, YeM Npu UCNoNb3oBaHUU cynbdarta aMMOHUS. DTO He ABMHAETCS CyLecC-
TBEHHLIM, €CIN LUKYPbI TOHKUE (pacllenneHHble WKYpbl U ManeHbKue LWKYpbl), HO B Clyvyae HepacllenneH-
HBIX TSDKENbIX LWKYP Heobxoammo AobaBnsATh HeOONbLLIOE KONUYECTBO CONen aMMOHUS, OOPHON KNCNOTLI UMK
opraHnyecknx godaBoK BO U3beXxaHne ANMUTerNbHOro BpeMeHn peakuun.

5.5 OuyucTKa CTOUYHbLIX BOA NPU NPOU3IBOACTBE KOXMU

[ns Toro 4to0bl bonee adpPeKTUBHO OCYLLECTBNATL OYUCTKY CTOYHBIX BOA, LienecoobpasHo pasaensaTb
NOTOKW Be3ae, rae 3TO BO3MOXHO. YCTaHOBKM NO OUYMUCTKE CTOYHLIX BO4 U OYNCTHLIE COOPYXKeHNAa byayT pabo-
TaTb 3 PeKTUBHEE, eCn yCpeaHNTb 0OBbEMBI CTOKOB NO BPEMEHU CYTOK, TaK Kak CTOUYHbIE BOAbl UMEIOT 00bIY-
HO BbICOKOE 3HaveHune pH yTpoM 1 HU3KOe BEYEepOoM.

BO3MOXXHOCTU OYUNCTKU CTOUYHbLIX BOO CBSA3aAHbI:

- C OTOUNBbTPOBLIBAHMEM BOTOCA U APYIrMX TBEPAbIX MaTEpUanoB, KOTOpbIe MOTYT 3abNoKMpOoBaTh TPY-
Obl U HACOCLI B OTMOYHO-30MTbHOM N AYOUNBHOM LieXax;

- BTOPWUYHOW NepepaboTKkon N BOCCTAHOBIEHMEM peareHTOB XPOMOBLIX U pacTUTENbHbLIX AYOUNbHBIX
DACTBOPOB;

- OKUCNeHueM cynb@PunaoB, cogepXallMxXca B CTOYHLIX BoAaX, C UCMONb30OBaHUEM BO3QyxXa B NPUCY-
TCTBUM MapraHuesoro katanusatopa (pH = 10);

- oca)xJeHnem xXpoma 1 ero yganeHmem Bo nsdexaHue obpasoBaHUa XpoMmcogepKalmx WwiamMmoB;

- HegonylweHnemMm cMellMBaHng WNamMoB, cogepXallux 1 He cogepallnX XpoMm;

- BblpaBHUBaHUEM MOTOKOB Nepea BTOPUYHOWN OHYUCTKOW;

- DMONOrNYecKon OUNCTKOW CTOUHBIX BOA, ODbIMHO SIBNAOLENCS BTOPUYHOW, UCNOMb3YEMON AN YMEHb-
weHna blIK;

- HUTPpUPUKaLUMEN OpraHUYECKOro asotTa M a3oTa, cogepXallerocs B coeguHeHNSaX aMMOHNS.

[locnegoBaTeNbHOCTL PpacnonoXeHUd MeToOA0B OYUCTKA CTOUHBLIX BOA4 HE O3Ha4YaeT paHXUpoBaHUSA Mo
npuoputetam. COOTBETCTBYOLW NN BEIDOP MeTOAa OUYUCTKU B KAXKOOM KOHKPETHOM cnydae byaeT 3aBUCETb OT
cneundunkn npouecca 1 NPensaTCTBAN ANA UCNOMb30OBaHUA 3TUX NMPOLECCOB, MMEIOLMXCH Ha npeanpusaTun.

[MepBUYHaA OUYUCTKa CTOUYHbLIX BOA C NpUMeHeHUeM cynb(puaHbIX pacTBOpPOB

PactBopbl, cogepxaliune cynbdunabl, A0IKHbBI ObITb OTAENEHBI U NepepaboTaHbl BO n3dbexaHne obpaso-
BaHWUSA cynbduaa asorta npu nx Hemtpanmsaumn. 370 MOXET OblTb BbINMONHEHO C NOMOLLLIO KaTalTMTUYECKOro
OKUCNEeHNAa cynbPunaos U NPAMbIM oCaXkaeHUeM.

[1IpoCThle HM3KO3aTpaTHLIE TEXHOMOIMU UCNONb3YIOT TaM, rae CToUHble BoAbl eXXedHEeBHO OUULLAKT MNo-
CpedCTBOM aspalun B MPUCYTCTBUX MapraHLUeBoro katanmsartopa. Aapauns MOXET OCYLLeCTBNATLCS B CNeLy-
anbHbIX KONMOHHAaX, Kyaa CHU3Y Yepe3 Anddy3opbl BAyBaeTCs BO3AYX, UM B EMKOCTAX C MOBEPXHOCTHLIMU UM
norpykaembiMun aspartopamiu. NoBepXHOCTHbIE aspaTopbl AOCTATOUYHO MOLLHbIE, OHU HE 3abUBaKOTCS 0TX0Aa-
MW, HO YacTO YBENUYMBAIOT YPOBeHb Wyma. VX uenecoobpasHo MCnonb3oBaTh AN CUCTEM OKUCNEHUSA DOMb-
loro obbema CTOYHBLIX BOA, a BCMEeHMBaHWE MOXET OblTb YMEHbLIeHO 3a c4eT NpUMEeHeHUs
aHTUBCMNEHNBAKOLWMNX peareHToB.

MpnmepHo 60 M3 Bo3gyxa TpebyeTtca Ha o4nCTKY 1 M3 cToYHbIX Bod. MolHOCTb (MpOM3BOAUTENTIbHOCTD)
CUCTEM asapauun cnegyeT paccudMTbiBaTh C yH4ETOM CneayioLwWwnx NonoXXeHUA:

- npegnonoXxutenbHo 50 % cynbnaoB BbIHOCUTCA U3 OTMOYHO-30/TIbHOMO Liexa;

- Ha obpaboTky 1 Kkr cynbdunaa tpebyetca 0,75 Kr KUCIopoaa;

- 1 m3 Bo3ayxa coaepxut 0,28 kr kncnopoaa.

[1pn aTOM Heobxoanumo 3HaThb KM ncnonb3yemoro aspartopa.

Bo3amMoXHaa KOHLeHTpauus kKatannsaTtopoB coctaBnseT npumepHo 100 mr mapraHua Ha 1 n npu pH, paB-
HomMm 10. OaHako HeobXxoaMMO ONTUMUINPOBATL AaHHbLIN NPOoLEeCcC ANS YCNOBUA KaXXa0oN KOHKPETHOW YCTaHOBKM.

[TpamMmoe ocaxgeHne OCyLeCTBNAIT NyTEM UCMONb3OBaHNA cyNbdaTa Xenesa 1 Xxnopuaa oKkUCK Xene-
3a. Takas ounucTKa CHWXKaeT ypoBeHb pH n3-3a ocaxaeHus rnapookucn. lobasneHne conen xenesa obbIMHO
MCNOMb3YIOT TOMbKO ANSA BbipaBHUBaHUA pH cMellaHHbIX CTOUHBIX BOA, 0bpasyioLlmnxcest B AybunsHsax. Mcnone-
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30BaHWE coneun xenesa npuBoauT K obpasoBaHUIC LWWNAMOB TEMHOMO LiBETa, NO3TOMY OKOHYaTENbHbIN CTOK
Takxke byaeT TEMHbIM.

BTopuiuHasa ounctka (4O00UYUCTKA) CTOUHbLIX BOA,

Tam, rage TpedyeTcs BbICOKOE Ka4YeCTBO CTOUYHBLIX BOA, HE0DXOAMMO UCNONMb30BaTb DMOMOrNYECKYHo OHIC-
TKY ONA CHWKeHUAa BenuduHbl bBINK 1 yaganeHua B3gelleHHbIX TBePAbIX YaCTULL.

ObOLWEen3BECTHO, YTC BblbpaHHasa cuctemMa MOXET ObITb 4OCTATOYHO YCTOUYMBON, YTODLI BbIAEPKUBATL
cnydaunHble 3annoBble cOpockl CTOUHBIX Bod. OaHako OONbLUY YacTb CNyYauHbIX 3annoBbIX COPOCOB yCTpa-
HAKOT NMyTEeM UCMONb30BAHUS BbipaBHMBAIOLWEN CTOK akKyMyNMpyoLen eMKOCTU, YCTaHOBEHHON nepen ob-
opyaoBaHUeM AN OUONorn4eckon O4UCTKA.

buonornyeckas oOMUCTKA C MOMOLLbIO aKTUBHOIO Una npu crnadbom ToKe CTOYHLIX BOO — Haunbonee adg-
hEeKTUBHBIN CNOCOD OUYNUCTKN CTOUHBIX BOA KOXKEeBEHHbIX 3aBoA0B. OKUCNUTENbHbIE OTCTOMHUKA ABMAOTCH Of-
HOWN N3 TAKNUX CUCTEM, HECMOTPSI HA TO YTO ODbIYHBIE CUCTEMbI OYUNCTKUA aKTUBUPOBAHHBLIX LLUMNAaMOB paboTaloT C
BLICOKOW NMPOU3BOANTENBHOCTLIO.

B cucremax dbuUonorm4eckom o4UCTKM ¢ NOMOLLbIO aKTUBHOIMO 1fa ¢ Npoao/PKUTENbHBIM BPEMEHEM OT-
cTosA (NPU HU3KOW 3arpyske) bonbliast YacTb XpoMa ocTaeTcs B Wnamax. [nst Toro utodbbl obecneyntb adpdpek-
TUBHYIO paboTy YCTaAHOBKM MO OUYUCTKE aKTUBUPOBAHHBLIX LUMAMOB, MOXET BO3HUKHYTb HeoDXOOAMMOCTb
nobasneHna gpocdara, ecnu 3HadveHme bBINK Ha Bxoae HU3Kkoe. 3TO obecneunut Tpebyemoe obpasoBaHme
LLITaMOB.

OCHOBHbIe AOCTUXUMbIE IKONMOrMyeckue noKasarenu

[TpK noNy4YeHnn BbICOKON pUKCcaLIMM XpoMa B TEXHONOTMYECKOM npoLecce 1 xopoLwen padbote OYNCTHBIX
YCTaHOBOK MOXHO CHU3UTbL CoAepXaHne XpoMa B 0gHOM NTpe OTBOAUMLIX CTOUHLIX Bog Ao 0,15—0,2 wmr.

[Tfpon3zBOACTBEHHbLIA ONbIT

Bce ynoMaAHyTbIe TEXHOMOMMU U MeTOAbl CHUTAOT 0BLLENPUMEHUMBIMUN, HO BbIOOP TOWU UM NHOW CUCTE-
Mbl 4OKEH ObITb adanTUPOBaH K KaXXA0OMY OTAENbHOMY KOXEBEHHOMY 3aBOAY.

IJKOHOMUYECKUEe acneKThbl

HeBO3MOXHO caenaTb YHUBepPCcalbHbIXA BbIBOA OTHOCUTENBHO CTOMMOCTU OUUCTKUA. 3aTpaTbl 3aBUCAT OT
pasmMepa 1 MOLWHOCTK ycTaHoBOK. OaHaKo nccnegoBaHud, npoBedeHHbIe B HEKOTOPLIX rocygapcTBax — ye-
Hax EC, nokasanu, 4to okono 3 % cebecToOMMOCTU KOXN MOXKHO OTHECTU Ha OYUCTKY CTOYHLIX BOA.

Llenb BHegpeHUA

CobntoageHue TpeboBaHUA NPUPOOCOXPAaHHBIX OpPraHOB YMEHbLLUWUTL coaepXaHne Xpoma B CTOYHBLIX BO-
Oax 1 wnamax.

HepoctaTkun

Ou4eHb Ba)XHO He CMeLLBaTh CTOUHbIE BOAbLI, 0Opa3yolnecst B OTMOYHO-30TbHOM 1 AYOUNBHOM LieXax.

OTcTanBaHue pacTBOPOB, 0bpaboTaHHbLIX KATANUTUYECKUM OKUCIIEHMEM, NPUBOAUT K MOBTOPHOMY 0bpa-
30BaHWUIO CyNbOUaoB.

5.6 Ucnonb3oBaHue o6pe3KOB LUKYP U OTXO40B OT HUX

OOpesKn LKYP M OTX0Abl OT HUX, HE UCNOMb3yeMye B NnpoLecce Npon3BOACTBaA KOXMN, paCCMOTPEHI B
OaHHOM noapasgene HacTosdLWero ctaHgapTa Ha npeaMeT UX NMosie3HOro KOHeYHOro ncnonb3oBaHus. Obpaso-
BaHWe BCeX BUOOB TBEPAbIX OTXOA0B AO/HKHO BblITb MUHUMN3NPOBAHO, UM OHW AOJKHLI ObITh NepepaboTaHbl
B NoJie3Hble NoOoYHbIE NPOAYKTHI.

OCHOBHbIMW MNOOOYHBIMU pecypcocbeperaroliMMn TEXHOTOTUSIMU KOXXEBEHHOTO NMPOU3BOACTBA ABIMS-
IOTCSA:

- NPOW3BOACTBO XenaTuHa U Knes 3 HeayobneHbIX LWKYP 1 0Bpe3koB KOXN;

- M3BNeYeHMe cana u xumpa 1ns Mesapbl Ha YTUNM3auMoHHOM 3aBOAE;

- BOCCTaAHOBNeHWe benka ana nepepaboTKn B KOPM ANS XKUBOTHbLIX 1 pblD. B HEKOTOPLIX aMUHOKUCIOTaX
Mano 6enka, NO3TOMY X MOXHO UCMONb30BaTh TOMbKO B KavecTBe A00aBOK;

- UCMONb30BaHWUe 0Dbpe3KoB AyONEeHOW KOXKM NOCcne OUYUCTKU ANA UIrOTOBMEHUS KOXaHbIX NepenneToBs
KHUI C NPUMEHEHNEM TUCHEHNS.

HeaybneHble oTxoabl

Takke MOXHO NPOU3BOAUTL HEKOTOPOE KONMMYECTBO ApYrnX NOoOOYHbLIX NPOAYKTOB, €CMN COOTBETCTBYIO-
LLine opraHusaLMOoHHbIE BOMPOCHl pelleHbl ¢ ApYrMMU TOBaponpousBoanTenamMmmn. Hanpumep, B HECKONbKUX
cTpaHax BeayTtcs paboThl NO anbTepHaTUBHOMY UCMOMb30BAHUIO KonnareHa.

N3Bre4veHne cana 1 xupa ns mesapbl BnonHe Bo3amoxHo. Mesapa coctount 13 80 % soabl, 10 % benka n
10 % xupa. Ansa Toro 4tobbl NpMobPeCcT TOBAPHYIO LEHHOCTD, XXUpoBas ppakuna A0KHA ObITb OCBODOXAEHA
OT BoAbl K benka. M3-3a Toro, 4to BennvnHa pH coctasnseT 12—13, HEBO3MOXKHO MOMNHOCTLIO U3BMNEYbL BoAay.
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[Tpn noHWMXeHUn pH obpasyeTcs TOKCUYHBIM cepoBoaopod. Apyras BO3MOXHOCTbL — HarpeBaHue, HO NOBbI-
LIeHHaa TeMnepaTtypa aenaetT b6enok Knemkum. B npunoxeHnn B npnuBegeHsl npumMepbl 3apydbeXXHOro onbita
N3BNedYeHna cana u xmpa us mesgpol (B.4.1).

5.7 JlukBngauua xpomcogepxalwmx oTxoaoB

Ha cerogHsAWHUA AeHb XpoMcoaepKalme obpeskn 1 3a4nNCTKU B OCHOBHOM pa3MeLlatoT Ha NMornmroHax
0N1s 3aX0pPOHEeHNd 0TX0A0B. B HacTosee BpeMs — 3TO 0AHa U3 MMaBHbIX 3KONOrnMvYeckux npobnem Ans Koxe-
BEHHOW MPOMbILNEHHOCTM U OCTaHeTCs Takon B 0003pMMOM DyayLiem.

MeToa KOHTPONMMPYEMOTO CKUraHUA Taknux oTXoaoB Obin paspadoTaH B JaHun. CxuraHne ocyLecTBs-
N NPpU HU3KUX TemnepaTypax U HU3KOM coaepXaHnuu Kucnopoaa Ansi npeocbdbpasoBaHUa Xpoma, coaepallero-
cCA B obDpe3kax, B TpexBaneHTHbIA XPOM B 30M€e, KOTOPYH B danbHEeMeM MOXHO WCNOoMb3oBaTb B
MeTannypruieckon NPOoMbILLNEHHOCTU. Ha Takon yCcTaHOBKE MOXHO nepepabaTbiBaTbh TOMbKO XpOMCOoOAepKa-
LLIe OTXOAbIl, M 3TO NoApasyMeBaeT, UTo A0CTAaTOUHO DONbLIOE KONUYECTBO TaknX OTXOA0B ACIMKHO 0O6pa30BhI-
BaTbCA BOMM3N STOWM ycTaHOBKW. Kpome TOro, HeobxoamMmo W3bICKaTb BO3MOXHOCTb WCMOMNb30BaHNUA
obpasytoLlencst Npu CXXUraHnm 30nbl, YTO Aenaet MeTod ACPOroCTOALLMM N CHUXKAET ero A0CTYNHOCTL ANS UC-
NoNb30BaHUA.

5.7.1 BoccTtaHOoBneHUe XpomMa NyTeM ocaxaeHus

BoccTaHoBNeHMe XpoMa nyTemM ocaXgeHua — AOoCTaTouYHO U3BEeCTHas TEXHONOrs, ncnonb3syemMasl Ha
MHOMMX KOXXEBEHHbIX 3aBodax. XpOMOBbLIE paCTBOPbLI ocaXdatoTCA C MOMOLLbIO LWenoYn, uHorga ¢ 4odaBneHun-
eM KoaryndaHToB 1 KoppeKumen TemnepaTtypbl A4NA YCKOpeHUdA npoluecca ocaxaeHud. [Nnaesaowmnm Ha noBepx-
HOCTU pPacTBOP MOXET OblTb COpOLUEeH, Torga Kak 0CadoK BTOPUYHO pacTBOPSIETCA B CEPHOWU KUCMOTE,
pasbaBnsieTca Ao Tpedbyemoro saHavyeHust pH (OCHOBHOE) U UCMONb3YyeTCsl NOBTOPHO B AYOMNLHOM Liexe. Tak ke
Kak U WenoYs, Hanpumep, MOryT ObiTb UCNOMb30OBaHbI TMARPOOKUCE HATPUA UMK KapOoHAaT HaTpUA, NO3TOMY
npeanouUTUTENbHO, YTODLI 0caaoK ObiN 00e3BOXeH NyTeM PUNbLTPOBaHNUS.

KaTeropua TexHonoruum

BTopu4iHyto nepepaboTKy Chbipbsl MPUMEHSEIOT Ha KOXXEBEHHbIX 3aBoAax, KOTopble He MOryT obecnevnTb
BbICOKUI YPOBEHb (PUKCaLn Xpoma B npoLecce AyodneHus.

OCHOBHbIe AOCTUXUMbIE IKONOrMyeckue nokasarenu

[Tpn ncnonb3oBaHUK NpoLecca BOCCTAHOBMNEHMUSA XpoOMa NYTEM OCaXOAEHUA MOXHO YMEHbLNTL obLlee
KONMYECTBO XpOoMa, coaepXallerocd B CTOUYHbIX Bogax, npuMmepHo Ao 0,5 kr Ha 1 T ChipbIX LLUKYP.

[Tfpon3BOACTBEHHbLIA ONbIT

LLUnpoko ncnonbsyeTtcA.

JKOHOMUYECKNE acneKkThbl

Bbicokne MHBECTULMOHHLIE 3aTpaThl.

Llenb BHeapeHUA

YBenuieHne gonn ncnonb3oBaHUs Xpoma. aHHbIM NpoLecc OTHOCUTENLHO NPOCT ANS yrpaBneHus.

HepocTtatkun

BbiCOKM ypOBEHb COPOCOB HEUTParbHbIX COMEen co CTOMHbIMU BogaMU. JaHHbIM BapyUaHT HENPUMEHUM B
OONrocpoOYHOU NepcreKkTuBe.

5.7.2 HenocpencrBeHHana BTOpUYHaA nepepadboTKka XpOMOBLIX pacTBOpPOB

OnucaHue TexHonormu

HenocpeaCTBEHHYHO BTOPUUHYIO NepepaboTKy XPOMOBBLIX PACTBOPOB MOXKHO OCYLLUECTBIIATbL ABYMS CMNO-
cobamMu: NpUMEHeHNe UCMOMb30BAHHOIO XPOMOBOIO pacTBopa ANsl TpaBneHusa U 3atem AyoneHust B JaHHOM
pacTBOpeE UMK pasaenbHas BTopudHasa nepepadoTka pacTBOPOB AN NUKeNeBaHns U ayoneHus.

[Tpn ncnonb3oBaHUM MeToga HenocpeacTBEHHOW BTOPUYHON NepepaboTKn MOXKET ObiTb AOCTUMHYTO
15 % — 20 %-Hoe yMeHblUeHne noTpedbneHna xpoma n cooTBeTcTBeHHO 40 % — 50 %-Hoe cCHMXKeHne coaep-
XaHWAa Xpoma B CTOUHOU Boae (0T 2,8 A0 3,5 Kr XpomMa Ha 1 T CbIpbIX LWKYP). B HEKOTOpPLIX Cnydasax cogepXaHune
XpoMa B CTOYHOW BOAE MOXET ObITb CHMXKeHO A0 80 %, oaHaKo 3TO MOXET NPOU3OUTU TOMNBLKO B TOM chy4ae,
eCIT1 KOXXeBeHHbIV 3aBo4 MCNONb30oBan B NPOLWIOM CIMUALLKOM MHOIMo Xpoma.

KaTteropusa TexHonoruu

OnTuMmnsauna npouecca.

OCHOBHbIe AOCTUXUMbIE 3KONOrnyeckme nokKasarenu

OCHOBHOW gocTUraemMbl nokasaTtesnb — YMeHbLUeHWe coaepXXaHua XpomMma B CTOHMHOW BoAe.

[Tlpou3BoACTBEHHLIN ONbIT

HeI'IOCpeﬂ,CTBeHHyI-O BTOPUYHHYIO nepepaﬁoTKy MCNOJIb3YHOT B HEKOTOPDLIX CTPAdHAX.
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JKOHOMUYECKUEe acneKThbl

HenocpeacTBeHHaa BTopuYHaa nepepaboTka pacTBOPOB TpebyeT HeDONbLIMX KanuTanbHbIX 3aTpaT U
obecneyvmBaeT 3KOHOMUIO Xpoma 1 conen. lNepunoa okynaemocT KOpPOTKUN.

Llen BHeaApeHUNA
OKOHOMUSA XMMUKATOB.
HepoctaTKu

[TpoLecc CnoXeH B peanusaumn n TpebyeT OT nepcoHana BbICOKOW KBanudukaumm ans nogaepKaHus
CONeBOro banaHca n COoTBeTCTBEHHO CBONCTB KOXMN.

6 OKoHOMMYeCcKue 3ahPeKTbl, AOCTUraeMble B pe3ynbTaTte BHeapPeHUA
HaUNy4wmnx AOCTYNHbLIX TEXHONOMNMU NP NPON3BOACTBE KOXN
Ha NPOMBbILINEHHLIX NpeaAnpPUATUAX

[Tpumeyanwmne—Kak npasuno, npm sBHeaperum HAOAT B TOM Unnm nHom obbeme AOCTUTatOT SKOHOMUKU XUMUKa-
TOB, CHMXXEHUA aHepronoTpebnenmnsa n sogonotTpebnenus.

6.1 GKOHOMUA XUMUKATOB

Heobxoanmmo KpUTU4eCcKn npoaHannM3anpoBaTh BCe crnocodbbl M MeToAbl B Lendax npeaoTepalleHnsa nodon
nepeno3npOBKUA XMMUKATOB U BoAbl NPU NPOU3BOACTBE KOXN. [locpeacTBOM TOUYHOM AO3UPOBKA, PEryrnmpoOBKA
N HaaneXxawlero KOHTpongd npoLeccoB BO3IMOXHa skoHOMKUA A0 10 % XUMUKATOB.

Y Ny4LWEeHHBbIA KOHTPOMNb TEXHOMOTMYECKMX NPOLECCOB U KOHTPOMb KadecTBa NpoayKumMm NpuBoanT K CO-
KpalLeHUo NoTepb 1, crneaoBaTenbHO, K CoKpalleHUo cny4YaeB NoBTOPHOW 0bpaboTKKM (a 3TO NOoTEepn BOObI, XU-
MUKaTOB 1 3Heprum), obpasoBaHUO MEHbLLEro KoNnMnMyecTBa 0BpeskoB U NMOMHOCTLIO 3abpakoBaHHbIX LLKYP.

Paboune npoueaypbl ANst B3BELWMBAHUA U A03NPOBKN XMMUKATOB AOIMKHbI ObITb NpoaHann3npoBaHbl U
TaMm, rae BO3IMOXHO, yCcoBepLUeHCTBOBAHbI. OTCYTCTBME BHUMAHUSI K BONPOCaM 3HEPro- U Mmatepuanocbepexe-
HUA NPUBOANT K TeHAEHUUU UCNONb3oBaHUA OOMbLUEro KonmMyecTBa XMMUKATOB, AaXe ecnd B 3TOM HeT
HeobXoANMOCTH.

6.2 CHMXeHUe 3HepronoTpedneHUA

B Lensax cHukeHus aHepronoTpebneHnsa omKkeH ObiTb YMeHbLUEH pacxo ropsden Boasl (Hanpumep, 3a
cYeT YMeHbLUEeHUs BOAOTOKa, MPOMbIBKMA KOX NapTuamMmn) 1 gosmkHa ObiTb obecnedyeHa rapaHTus TOro, 4YTo Bce
Tennble U ropsdyne NoBepxHoCTH (TPYOLI M eMKOCTM) MMET XopoLlyto nsonauuo. Kpome Toro, Bo nsbexxaHme
noTepb Tenna criegyeT KOHTPONMPOBaTh TeMnepaTtypy U BIIaXXKHOCTb B CYLUUTNbHSAX.

B HacToduee BpemMs HegocTatoveH obbem obLeaocTynHomn nHgopmaumm o notTpebneHnn aHeprim Ha
KOHKPETHBIX KOXKEeBEHHbLIX 3aBoaax (B AybunsHoM npounssoactee). [Ansa Toro 4tobbl nmeTh bonblle nHdopma-
1N, HEODXOAMMO BECTU XKYpPHarbl NOTpebneHnst aHeprin Ans npou3BoACTBa 3M1eKTpUYecTBa, Tenna (napa wu
TEepMOoobpaboTKN) U CXKaToro Bo3ayxa, 0cobeHHO AN NPOoLEeCCOB ¢ CaMbIM BbICOKUM NOTPEBNeHnem aHepruu,
TaKMX, Kak 0bpaboTka CTOUYHbIX BOA U CYLLKA KOXN.

B kayectBe HAT mMoryT ObITb UCMOMb30BaHbI permcTpaLns n AoKyMeHTUpoBaHWe AaHHbIX 0 noTpebneHnn
3NEKTPUYECKON 1N TEMNOBON 3Heprun (Napa 1 ropsayven Boabl), a Takke cxkaToro Bosgyxa, ocobeHHo ansa eauHuL
obopyagoBaHuMa ¢ Hanbonee BbICOKMM noTpebneHnem, HanpumMmep Taknx, kak obpaboTka CTOYHBIX BOA U CYLUKa
KOMKWU.

KpynHoe KoXeBeHHoe npeanpusatTne HyxxgaeTtca B COOCTBEHHOW cUCTeMe NoKarnbHOro npon3BoacTBEH-
HOro KOHTPONSA pauuoHanbHOro noTpebneHnsa aHeprum.

MacwTtab Takon cUCTeMbI AOIMKEH COOTBETCTBOBATL YPOBHIO MNOTPEbNeHUsa 3Heprum, Ho LienecoobpasHo
npegycMoTpeTb 1 OCYLLEeCTBUTb crieayollme aenucTBua:

- YCTaHOBMEeHue, pacCMOTPEHME U akTyan1sauusa noTpebneHnsa aHeprim ans Lenen n 3agay 0CHOBHON U
BCMOMOraTeNbHOW NPON3BOACTBEHHON AEATENbHOCTU;

- perucTpaums/gokyMmeHTUpoBaHne Ha perynapHonM U ycTaHOBMNEHHOWU cTaHgapTamu, TeXHUYeCKUMWN
YCINOBUAMU (OPYTUMUN JOKYMEHTaMM) OCHOBE (HanpuMep, exedacHo, eXXegHeBHO, eXXeHedellbHO U T.4.) TeKy-
LLiero/dpakTnyeckoro noTpebneHnsa sHeprum ¢ pasageneHnem no Tnam aHeprim U OCHOBHLIM BUAAM €€ KOHeu-
HOro MCNOJIb3OBaHUS;

- paspaboTka MHOUKATOPOB Pe3ynbTaTUBHOCTU UCNONB3OBAHUA SHEPTUMN (UCTOPUHECKN CNOXUBLUNECS
SHepreTuyeckne XxapakrepucTukn Unn ctaHgapTusnpoBaHHbIe MHOUKATOPLI, CBA3aHHbIE, HANpUMep, C NPOUs3-
BOACTBEHHbLIM MPOoLECCOM U HAPY)XHOW TeMnepaTypon 3gaHnug);
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- KOHTPOIb pe3ynbTaTUBHOCTU MCNOSNb3OBaHUS SHEPTUN, BKNOUAA paspaboTKy MexaH3MOB aBapUnNHON
CUrHanM3aunn 1 roTOBHOCTU K HEMeASTEHHBIM ASUCTBUSAM NMPK onoBeLeHnn od onacHom obCTaHOBKe onepaTo-
POB U BCEX COTPYAHMKOB OpraHnsaLnm O CyLLIeCTBEHHOM U3MEHEHUN, NO CPaBHEHUIO C pacYeTHLIM/MPOrHO3U-
pyeMbIM XapakTepoM UCTOMb30BaHUSA 3HEPTrUi;

- obecneveHne COOTBETCTBYIOLLIMX KOPPEKTUPYIOLLIUX ASUCTBUA B CnydYae aBapUMHOU ODCTAHOBKU, WX
perncTpaunsi/AoKyMeHTUPOBaAHNE;

- NpeaocTaBneHne KOHKPETHOM N CBOEBPEMEHHON NMHOPMaLK 0O MCNOMNb30BaHUM 3HEPTMK BCEM 3a-
MHTepecoBaHHbLIM NULAM C MAEHTUPULIMPOBAHHOM OTBETCTBEHHOCTLIO 3a perynupoBaHue notTpebrneHns aHep-
rn.

3HaYNTENBHBIN UHTEPEC NPEeACTaBNAET CHUXKEHNE SHepronoTpebneHns B npoueccax CyLLIKN, NOAroTOBKM
ropsi4en Boabl M nepepadoTkn CTOUHBLIX BoA. C 3KOMOrMyeckom ToUKN 3peHns (Hapsaay ¢ notpebneHnem Tenno-
BOW N 3NEeKTPUYECKON S3HEPTMN) OCHOBHOE BHUMaHUE HeobXoanMMo cocpeaoTOUNTb Ha cneayowmx nosnuusx:

- BWA UCTOYHUKA SHEPTUA;

- BuUA TONNKUBA;

- TUN KOTNa,;

- MEpPOonPUATUS N0 SHEProcbepekeHunto.

[ToTpebneHne 3Heprum Ha NpeanpPUATUSX KOXEeBEHHON NMPOMBLILLNEHHOCTU 3aBUCUT NPEUMYLLECTBEHHO
OT cneayowmx pakTopos:

- BWO NPOWU3BOACTBA, NPOU3BOAUTENBHOCTL N rabapuTel 000pPYAOBaAHUSA;

- obopyaoBaHMe ansa oUnUCTKU BI6pocoB/ cOPOCOB;

- BO3ayxoobmeH ana obecrneyeHust ycrnoBUn TEXHUKKU Be3onacHOCTU Ha paboyemM MecCTe;

- TennoBble NoTePU B 30aHUAX U TEXHONMOMIMYECKNX eanHNLax;

- Xapaktep nokansHon obpaboTKM CTOYHBIX BOA HEMOCPEACTBEHHO HA NMPOU3BOACTBEHHOW NnowagKke;

- cnocob nNuKBMaaLun OTXOO0B U NoKanbHOM YyTUNU3aLU M 3HEPTMA 3a CHET MCNONb30OBaHUA OTXOOO0B He-
nocpeacTBeHHO Ha NPOU3BOACTBEHHOW NnollagKe.

[ToTpedbnsemMyo 3HEPIMIO UCMONBL3YIOT B KAYECTBE TEMNMNOBOW SHEPTUK ANSA TaKMUX TEXHOMNOMMYECKUX NMpo-
LIeCCOB, KaK CyLUKa, NoAroToBKa ropsden Boabl, 0borpes Npou3BOACTBEHHBLIX yH4aCTKOB, obecneyeHne gasne-
HMUA CXXaToro Bosayxa (MCnonb3oBaHUe pacTBOpUTENeWn, OTCOC Mblnn), NpuBedeHNe B AeUCTBMe MallnH Y
obopyaoBaHUA, OCBeLlleHne U T. 4.

OcCHOBBIBasiCb Ha UCCNegoBaHUAX B obnacTtu aHepronoTpebneHus, nposoameLlumxcd B 70-x n 80-x rT.
XX Beka [1], MOXKHO caenaTthb BbiBOA, UTO NpubnunantensHo 85 % Bcero aHepronotpebneHnst coctTaBnseT Ten-
nosas aHeprua n 15 % — anekTpuyeckada aHeprus.

B Tabnuue 4 npuBeaeHbl nokasatenu aHepronoTpedneHns no Buaam UCNonb3yeMon SHeEpPrmu.

Tabnwuwya 4 —Illotpebnedmne TennNoBoOn N 3NEKTPUHECKON SHEPIUU

Bua sHepruu TexHonorn4veckue onepauum Oonsa B obuwem notpebnenuun, %
Tennoeas aHeprns Cylka 32—34
[NogrotoBka ropsyen Boabl 32—34
OTonneHne noMeLwweHnn 17—20
IMNEKTPUYecKasl 3Heprus Ob6cnyxmBaHme MmawmnH n 060pya0BaHUS, NCNONb3YEMBbIX
B TEXHOMOIMM4YeCKNX npoueccax 0—12
CxaTbln BO34yX 1,56—3
OcBelweHune 1,5—3

Ha MHOrmx KoXXeBeHHbIX 3aBoax UCMOMNb3YHT O4UH LLeHTpanM3oBaHHbIN UM HECKOMbKO AeLeHTparnmso-
BaHHbIX KOTJIOB Ans nonydeHna napa (tenna). OObIMHO KOTMbI oTanMBaloT ra3omM, HedTenpoaykraMmn Unm
yrnem, HoO MHOr4a B Ka4ecTBe 3HepProHoCUTEeNs UCMOSMb3YHOT OTX0Abl, HANPUMEP XUPbl, HEKOTOpble oTpaboTas-
LLMe roptovmne U cMasodHble MaTepuanbl, NoaaoHbl U Ap. BonbLMHCTBO KOXEBEHHbIX 3aBOAOB UCMONb3YIOT
LleHTpanuM3oBaHHbIe NOCTaBKN 3NEeKTPO3HEepruu.

KnnmaTt okasbiBaeT peluatolliee BNmsHMe Ha notpebreHne saHeprm Ha KoXXeBeHHbIX 3aBoaax, B CBSA3M C
4yeM BepoATHbI bonblUMe pasnnduns B 3HepronoTpebneHnm KoXXeBeHHbIX 3aBOJ0B B pa3sHbIX permoHax Poccunii-
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ckon ®egepaumn. CuMTaeTcs, YTO NOTPEDHOCTN KOXKEBEHHOMO 3aBoda B TEMNJIOBOWN 3HEPTMN YMEHLLUAKOTCH Ha
2 % Ha Kaxkabl rpagyc npuv cpeaHerogoBoM NOBLILLEHUX TeMnepaTyphl.

[ToTpebneHne anekTpoaHeprun, Heobxoamumoe anga duonornyeckon obpaboTKM CTOUHBIX BOA (HA KOXe-
BEHHOM 3aBoAe ), MOXKET cocTaBnATh bonee 50 % obulero aHepronoTpedbneHns 06opyaoBaHNS CAMOCTOSTESb-
HOro npeanpuaTua ansg odbpadboTKM CTOYHLIX BOA.

CpaBHUTENbHLIN aHanu3 aHepronoTpebneHna Ha eBPONEeNCKMX KOXEBEHHbIX 3aBoAax nokasan, 4uTo
aHepronoTpedbneHne MoXeT BapbupoBaThes B nNpeaenax ot 9,3 ao 42 'k Ha 1 T KoXXeBeHHOTIo chipbsa (Heayo-
neHas, CbipoMATHaA KoXa). B npunoxeHun A npmeaeHbl NpyUMepbl NOTPedNEeHMNs TENNOBON U 3MTIEKTPUYECKOU
AHEPrMn KOXKEBEHHBLIMU 3aBOAaMK 3a pydeXoM.

OCHOBHbIE UCTOYHUKU NOTEPb SHEPTMN — OTXOOALLMNA ropsayvni BO3AYX, oTXoasimne ropsidue CTouHbIe
BOAbI, NOTEPU NpK pacnpeaeneHnm sHeprim n Yepes BbITSKHbIE NN AbIMOBLIE TPYOLI.

CoKpalleHuns aHepronoTpedbneHns AoCTUraroT 3a cH4eT MUHUMMN3AaLNN 3HEPronoTepb, HAaNpuUmMep nocpea-
CTBOM WUCMNOMb30BAHMS TEMNMOBLIX HACOCOB B NMPOLIECCaxX CYLLUKWN, CoKpalleHUsa noTpebneHunst (ropsivein) Boabl,
ONTUMMN3ALIUKA UCNOMBb3OBAHUA SHEPTrn ANnda NoBbllWeHUs 3PPEKTUBHOCTU NPOLECCOB (HAanpuUumMep, CyLUKU) U
NpaBUNbHOIC BLIOOpa rabapmMToB MallUH U 000PYAOBaAHUS.

Kpome Toro, BakeH BbIbop 3HEeproHocuTenst, Hanpumep Tonimea U BO30OHOBMNSIEMOrC NCTOUHNKA 3HEP-
M. ITOT pakTop cneayeTt NpUHMMaTb BO BHUMaHWE NPU YyTUNM3aLWUN SHEPTMKA NOCPEeacTBOM as3pobHON UMK
aHadPOBHOW 0BPaBbOTKU U TEpMUYECKON 0BpaboTKM OTXOO0B, 0BPAa3YIOLLINXCS HA KOXXEBEHHOM 3aBoe.

MHorme BO3MOXHOCTU SKOHOMMUN SHEPTUN YIIOMAHYTHI HUXKE; NX NMPUMEHUMOCTb ANsl KOHKPETHOrO KOXe-
BEHHOMO 3aBOda 3aBUCUT OT paHee NPoBeAeHHbIX MEePONPUATUN U KnnMmarTa.

PacnpegenutensHble TpydonpoBoabl ANd napa U Boabl ¢ Temnepatypon Beille 30 °C AoMmKHbI ObITh rep-
METUYHBIMU U XOPOLLO U30NUPOBaHHBbIMU. OMKHbI ObITb YCTPaHEHbl HE TOMBKO BU3yarbHO BUOAUMBIE YTEUKM
napa, HO Takke AO0MMKHbI ObITb MPOBEPEHLI BCe BU3yanbHO HEBUAUMbBIE YaCTU CUCTEMBI.

[TapoBoOKW KoHOeHcaT AOIMKEH BbITb YTUNM3UPOBaH.

PykoBoasiLLMM MPUHLAMOM AOJBKHO CTaTb OTCYTCTBUE 3HepronotTpedbneHnsa 6e3 ocyLecTBNeHNs1 TEXHO-
norMveckoro npouecca (C BO3SMOXHbIM UCKIMIOYEeHUEM NiLb Ang oborpesa NPoOM3BOACTBEHHOMO y4acTKa).

C NOMOLLbI TENNOOOMEHHUKOB 3HEPTUA MOXET ObITb BOCCTAHOBMEHA: U3 BaHH ANA OTX0A0B, 0bpasyto-
LLIMXCS nocne obpaboTKku;, N3 KoHAEeHcaTa, 0bpasyoLlerocsi B BaKyyMHbIX CYLUUNKAX, U3 BOAbI, MCNAPSIIOLLENCS
MPWU BbICOKOYACTOTHOM CYLUKE, N3 OTXOASLWMNX rasoB Npu nx BbicylnBaHn. MoxeT ObiTb BOCCTAHOBMNEHO A0
75 % Tenna, oTxo4dAWlero npu cyLuke.

[TpON3BOACTBO TEMNNOBOW 3HEPTNA C MOMOLLLIO TEMMOBLIX HACOCOB OOBLIMHO 3KOHOMWYHO TOMbKO B LIEHO-
BOM OTHOLUEHWNA:

anektpudeckast aHeprus, [ x

<2—2,5.

Tennoast aHeprus, [ X

[ToTpebneHune ropsyen Boabl AOMKHO BbITb MUHUMN3NPOBAHO, NOObLIE NOTEPU ropsyven BoAdbl TAKKeE S1B-
NAOTCS NOTEPSIMUA SHEPTUN.

KopoTkuiA npoLecc okpalwinMBaHUs Bne4veT 3a coODON HEeCKONbKO NMOBLILLEHHOE noTpebneHne aHeprum Ha
nepemMellBaHne B TEXHONMOTMYECKOW Kamepe, HO 3TO YpaBHOBELLMBAETCS COKpallleHUEM BPEMEHU TEXHOMNOMN-
4yecKoro npouecca.

Bce pesepByapbl 1 6akn ans ropsvyein Boabl A0MKHbI ObITh 0OLLINTEI N3CNSILMEN.

He3arpsasHeHHyo oxXnaxaatoLllyo Boay U3 BaKyYMHOM CYLUUIKA crieqyeT UCNoNb30oBaTh B ropsiuyeM BO-
aocHabxeHnn. Taknm obpaszom MoryT ObiTb BoccTaHoBMEHbl 10 % — 20 % noTpebneHunst aHeprnm N3 Bakyym-
HOW CYLUWUIIKMA.

CnegyeT yCTaHOBUTb aBTOMaTUYECKNE PETYIUPYIOLLNE YCTPONCTBA AN OTKNHOYEHUSA BEHTUMbHOW apMa-
TYpPbI NS ropsivyen 1 XonoaHoW BoAbl, OTKaYK1 Bo3ayxa, PUHULLHON 0bpaboTKkK. Henb3d ocTaBnAaATb 6e3 BHUMA-
HUA NoBbble yTeukn BOAblI U HApYLLEHUNA B paboTe obopyaoBaHUS, KOTOPbIe ANATCH Oonee HECKONbKNX MUHYT;
OCBETUTENbHbIE NMPUBOPLI, BEHTUNSALNS U ApYrne YCTPOUCTBA, B paboTe KOTOPbIX HET HEODXOAMMOCTU, O0T-
XXHbI ObITb BbIKITHOYEHbl B TeYEHWEe BeYepHUX U HOYHbIX YacoB.

6.3 CHMxXeHUe BoaonoTpedneHun

OKoHOMUA BOAbI cama No cedbe He NPUHOCUT CHIKEeHUS! Harpysky Ha OKpyXkatoLlyto cpeay nocpeacTBoM
yMeHbLLeHMA obbemMa 3arpsasHeHuns, Ho gaeT pad Apyrux npeumMyLLecTB:

- cbepexeHne aHeprum aBnaeTca cneacTBUEM 3KOHOMWUU ropsaYveit Boabl;

- 3KOHOMMUA XMMUKATOB Kak pe3yfibTaT UCMOoNb3oBaHUA cnaboro Toka BoAbl;

18



[OCT P 54207—2010

- MPOMBbIBKA NapTUAMK NO3BOMSAET Ny4ylle KOHTPONMMpoBaTh NPOLECC;

- MeHbllee KONMM4ecTBo 00pasyioLLMXCA CTOYHBLIX BoA TpebyeT MeHbLle MOLLHOCTU COOPYXXEeHUN NS KX
OYUCTKN UK yBenniMBaeT 3PPEKTUBHOCTb CYLLECTBYHOLMX OYUCTHBIX COOPY>XXEHUN.

CHMXeHWe BoaonoTpedbneHns KpanHe BaXKHO, Tak Kak npecHasi Bo4a BO MHOMMX MecTax CTaHOBUTCS Ae-
donUnTOM.

HeobxognMmMo OTMEeTUTb, YTO CHWKEeHUe BOAONOTpebneHna npnusoguT K 6onee BbICOKON KOHLEHTpaLun
3arpsAsHSAILLIMX BeLleCcTB B CTOYHLIX Bogax. B ¢BA3n ¢ 3TuUM LenecoobpasHo BblipaXaTh NpeaenbHble 3Ha4YeHNUs
cbpoca B BeIM4MHaX Macchl, a He KOHLeHTpaLuu.

K CHWXeHWo BogonoTpedbneHna BeayT crneayrolmne mepesbl:

- YCTaHOBKa aBTOMaTUYECKUX BEHTUNEN, OTKIHOYaLWMX BOAY;

- yCTaHOBKa HACOCOB-A03aTOPOB AN obecneveHnsa TOYHOro obbema nogadum oAbl NPy HanoNHeHUU ba-
pabaHoB UM YaHOB BOAOW;

- YCTaHOBKa BOAOMEPHLIX CYHETUMKOB U COOTBETCTBYHOLLIUA KOHTPOMb BOAONOTPEDNEHUS;

- codepXaHune Boaonposoada U U3MepUTenbHOro obopyaoBaHUA B XOpoLeM COCTOSIHUN;

- YCTaHOBKa 3(pekTUBHbIX pa3dpbi3rMBaoLLMX HAacagokK (C aBTOMaTUYECKUM OTKNHOYEHUEeM ) Ha LNaHru,
MCNoNb3yeMble A4 NMPOMbIBKM;

- MPOMBbIBKa WKYP U roNbs NapTUAMM BMeCTO NOJIOCKaHUA B NPOTOYHOM BoAE.

[TpOMbIBKa ManbiM TOKOM BOAbl C UCNONb3oBaHMeM ToNbko 40 % — 80 % BoAbl (OT MaccChl ChlpbA) BMEC-
TO 0ObIYHBLIX 100 % — 250 % C3KOHOMUT 3HAUUTErNbHbIE 0OBbeMbl BoAbl. OaHaKO HEOOBXoaAMUMM OOIMKHbIA KOH-
TPOMb Hag NPOLECCOM, TaK Kak TpeHUe MeXxay LKypamMy 1 cTeHKamn bapabaHa noBbIlLaeT Temnepatypy.
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[MpnnoxeHve A
(cnpaBo4HoOe)

[TpuMepbl NnoTpebneHUA TENSIOBOU U 3NTEKTPUYECKOU IHEpPrum
KOXeBeHHbIMU 3aBOAaMU 3a pyOexom

A.1 Cnepyowme ycpeaHeHHble gaHHble (¢ 1996 r.) npuBeaeHbl No nokasartensam peanbHoOro notpedbneHnsa Ha borb-
LLUMHCTBE NCNAHCKUX KOXEBEHHbLIX 3aBoao0B [1]:

- notpebneHune (pacxon) sHeprmm (Tonnuea) — 80,2 r TonnuBa/ke. OyT BblAENaHHOW (OKOHYaTENbHO 0bpaboTan-
HOW) KOXMW;

- noTpebneHune (pacxon) anekrpnyeckon aneprum — 174,3 (BT - 4)/kB. PyT BblAENaHHOW (OKOHYaTENBHO 06pabo-
TAHHOW) KOXW;

- notpebneHune (pacxoa) soabl — 11,3 n/kB. QyT BblAeNaHHOW {OKOHYaTENBHO 06paboTaHHOW) KOXW.
A.2 Cucrtema ncnonb3oBaHUA TENMOBLIX HACOCOB A5 CYLLIKM KOXM Bbina paspaboraHa Bo PpaHuymm [1].

Bo BpemMsi npouecca CyLKM KOXN HEODBX0AMMO TWATENBHO KOHTPONMPOBATL TEMNEPATypy 1 BNaXHOCTb. OTBEAEHNE
MaKCUMalibHO BO3MOXHOIO KONIMYeCTBa BOAbI MPU CYLLKE KOXU MOXET 03Ha4vaTb 3KOHOMUIO 3Heprum nopsgka 0,5—1 [ Ibx/T

CbIPbIX KOX Npun cywke. [NogaepXanHne Ha He0bX0AMMOM MUHUMYME TEMMEPATYPLI N BPEMEHU CYLLKK, a TAKKe KONMMYECTBA
OTXOOAWEro Bo3ayxa dyaeT MUHUMU3NPOBATL TENMOBLIE MNOTEPU (XOTH MPUOPUTET — YUET CBOUCTB KOXW).

YTo0Obl n3bexarb NoTepb 3HEPrMM NP NOBTOPHOM HarpeBaHuu, Mo BO3MOXHOCTU yrnpaBreHne CyLUIbHbIMU yCTa-
HOBKaMK crieflyeT OCYLLECTBNATb HENPEPbIBHO, a Tennonepeaada HOBbIX YCTAHOBOK AOMKHA ObITb HU3KOW.

[Tokasatenu noTpedneHns aHEPrnm NP NCNoNb30BaHUN PA3NUYHbBIX TEXHOIOMMW CYLLKM KOXK (Tabnnua A.1) kak 6e3
TENMNOBLIX HACOCOB, TaK U C UX UCMOSb30BaHUEM ObInn onybnmnkoBaHbl B [1].

Tabnuua A1—Tlotpebnenne sHeprum Npu pasnnyHbIX TEXHONOINMSAX CYLLKN KOXW

BeinapeHHas (ncnapeHHasn) sona, MIx/kr
MeToa cyLLKu
Cylika 6e3 ucnonb3oBaHUs CyLlIKa ¢ UCMONb30BAHUEM
TENNOBOro Hacoca TENNOBOro Hacoca

TeopeTniecknn MMHUMYM 2,48
CyLlKa Ha pamax 8,17
CyLLKa B HAKINEEHHOM COCTOSAHUN 0,37
KamepHas cyuwika 5,83 1,62
BakyymHas cylika 7,20 1,37
HenpepbiBHasA cywka 5,22 1,12
BbicokovacToTHas cywka 0,84 —

A.3 ConoctaBneHme AaHHbIX MO UCMONb30BaHUIO SHEPIMM HA DPUTAHCKUX KOXXEBEHHbIX 3aBogax no obpaboTke
Obiubmux WKyp [1] AaeT cnegyrowme cyMmmapHble pe3ynbTaTbl, YKa3bliBaOLWMe HA HEODXOAMMOCTb BblAENEHUSA JaHHbBIX MO
OTAENbHbIM CPABHUMbIM (CONOCTABMMbIM) ONepaLNsM:

- cpegHee NCnoib3oBaHMeE sHepPrum Ha 1 egnHMLYy Cbipbst, 06paboTaHHOro 40 COCTOSAHUS BET-Ort0 (roNnbe), COCTaB-
naetT 28,58 kBT - 4 B AnanasoHe 27,78—31,39;

- cpeaHee NCrnornb3oBaHMe aHeprmm Ha 1 MZ OKOHYATENbHO BblAenaHHOW KOXK coctaesnaeT 17,7 KBT-4 B ananasoHe
6,/—35,7.
be3 ncnonb3oBaHnA TENMOBOMO HaAcCOCa NPENMYLLLECTBEHHO NOTPEbnsaeTcs TennoBas 3Heprus. EAMHCTBEHHOE UC-

KITKOHEHNE — BbICOKOYHACTOTHaA CYLUKA, MNPU I{OTOpOﬁ NCTOJIb3YHOT NCKIMTIOYUTETTBbHO 3NNEKTPUHECKY ) SHEPITUIHD. 13-3a BbICO-
KUX CTOMMOCTHW SJ'IEI{TDM‘-IECI{OH JHEPINN N KallUTallbHbIX 3aTpaT 3Ta TEXHOIIOIUA UMeeT OIrpaHnyYeHHoe NnpnmMmeHeHue.

OueBNAHO, YTO €CTECTBEHHOE BbICBIXaHNE KOXN — TEXHONOIMA ¢ CaMbiM HU3KUM NOTPEbneHnem 3Heprum.
Onsa dmnHuwHoOM cywkn sHeprocbeperaren TEXHONONMEN SBNAETCSH HarpeB MHPPaKpaCHbIM U3NYHEHNEM.

Mcnonb3oBaHne akoHoOManaepa (TennoobMeHHUKa, CMONb3YIWEro Tenno oTpaboTaBlLmMX ra3oB) B KOTNAxX Ans Mu-
HUMM3aUUM NOTEPL TENNA C OTXOAAWMMM Frazamm B AbIMOBON TPyDe MOXET ObITb PEKOMEHAOBAHO MPU UCMONTb30BAHUN Ma-
NTOCEPHUCTOro0 TONMMBA, OCOBEHHO rasa (B MPOTUBHOM Cry4vae BO3HMKAKOT Npobnembl, CBA3AHHbIE C KOPPO3UNEN
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0bopyaoBaHus). KOHTPOIb 1 06CNyXMBaHWE KOTIMOB MOMOIyT C3KOHOMUTL 3SHEPTUIO B UCTOYHUKE NONy4eHus aHeprun. dpy-
TMMWU TEXHOIMOMMAMM SKOHOMMUM SHEPINN AN KOTNOB SIBNSAOTCH, HANMPUMEP:

- TOPENKN C UNMPPOBLIM KOHTPOMEM NPOLECCa rOPEHUNA UITN C KOHTPONEM perynmpoBaHus pabdboTbl KOTNA;

- 3KOHOMAaW3epbl, NCNONb3YIOLWME OTpabOTaBLLME rasbi;

- 3KOHOMAaM3epbl AN oxXna)XaeHus napa;

- KOHTPOIb PErynmpoBaHus nogadm KNCrnopoaa,;

- KOHTPOIb NnocrneaoBareribHOCTU BbINONHEHUS onepauni,

- aBTOMAaTU3UPOBAHHLIN KNarnad pacxoaa Tonnuea;

- yTUnn3aums Tenna npm 4actn4Hom cobpoce 060poOTHOM BOAbLI U3 KOTNA,

- CUCTEeMbl BO3BpaTa KOHAeHcaTa;

- 3anOpHbIV BO3AYLWHbIW KNanaH ans otpaboTaBlumX rasos.

Heobxoammo ncknovatb Nobble Buabl XONocTon 3Kennyatauum mawmH n 06opyaoBaHns UNn 3NeKTpoaBuraTenem.

MOLWHOCTb YCTAHOBMNEHHOIO 3MEKTPOABUIaTENA AOMKHA COOTBETCTBOBATL NOTPebHOCTAM. [Ns MHOrMX ABUraTenen
HanNy4Lasa SKOHOMUS MOXET DbITb NONMy4YeHa B YCNOBUSIX TEXHMYEcKoM akcnnyartaymm ¢ KN, makemmanbHO paBHbiM 75 %
(AOJTXHO ObITb NPOBEPEHO AN KOHKPETHLIX ABUratenen). PerynnpoBaHue 4acToTbl 3MEKTPoABUraTernen takke npuBeaeT K
CHWXEHUIO NOTPEDNEHNA SHEPTUN.

B cny4yae KomnpeccopoB N HACOCOB NCMNOSIb30BAHNE HECKONBbKMX MarbiX eanHuy 06opyaoBaHns (Hanpumep, ogHa
eanHnua obopyaoBaHus anst obecneyveHmnst OCHOBHbIX TpeboBaHU N AONONHUTENBHAsA egnHMUa 0bopyaoBaHus Ansi NMMKo-
BbIX HArpy30kK) ssBNsieTcH bonee sKOHOMUYHbIM, YeM ogHa Bonblasi egnHnua ob6opyaoBaHus, YTO 0D bACHAETCSH DONbLUEN
BapnabenbHOCTbIO B MPOLECCe MX IKCnnyaTaunm.

CxaTtbln BO3ayX, 6e3ycnoBHO, camas goporasi oopma sHeprun. lcnonb3oBaHue cxXaTtoro Bo3ayxa oUueHuBaT B 5 M
Ha 1 M? KOXMW, YTO COOTBETCTBYET NOTPebnenunto sHeprmum, pasHomy 0,35—0,40 ' [IX/T KOXXEBEHHOIO CbIPbS.

B npaktnuecknx ycnoeusax obeivHo obpasyetces 10 % — 30 % notepb, rmaBHbIiM 06pasom n3-3a yrevek. Hacto npo-
BeJeHMNE KannTanbHOro pemMmoHTa no3ponsier cakoHoMuTb 0,10 [ IDK/T KoXeBeHHOro cbipbsl. lcnonb3oBaHme Tenna, 0TXo-
OsILLEero n3 KoMmnpeccopa aAns HarpesaHusi Bogbl unu ans oborpesa nomeweHus, moxeT nokpbiTb 80 % — 90 % obuwiero
sHepronoTpebneHns Komnpeccopa.

Xopouwlee perynmpoBaHne KOMMPECCOPOB — BaXHbIW haKTop 3HepProcbepexeHnsi, NOCKONbKY 3HepronotTpebneHne

KOoMMpeccopa, paboTatowero BXONOCTYIO UITU MPU HU3KOW Harpy3ke, NOYTU TaKoe Xe, KaK y KoMnpeccopa, paboTatowero
NPy MakcMmarnbHOWN Harpy3ke.
{aK n B criydae aBTOMaTUYECKOro peryrnupoBaHust, ONTUMAanbHOMo YPOBHS 3KCNNyaTauNOHHbIX XapaKTePUCTUK JOC-
TUraKT NYTEM UCTMONBb3OBAHUSA MarblX eAnHuL 060pyaoBaHUs U NMPu NCNONIb30BAHUN HACOCHOIo 0bopyaosBaHus. [oTokamu
crnegyer ynpaensitb NOCpPeacTBOM PerynmpoBaHust yncna obopoToB (MacToThl BpaweHus) HAcoOCoB. B cucteme AOMKHO
ObITb YyCTpaHeHO noboe nNuHee CoNPoOTUBIIEHNE MNOTOKAM TeNna nu Mmatepnanos.

CTEHKM Kamepsbl pacnblneHnsa cneagyeTt nogaepXmMBaTb B XOPOLWEM COCTOSIHMKU, OHU AOITKHbI ObITb rEpMETUYHBIMMW
a5 MUHUMK3aUun noTepb sHeprnn. CKopocTb OTPabOoTaBLLIMX ra3osB, NPOXoasiWnX Yepes3 OTKPbITY0 0bnacTb (NPonyCcKHOE
ceveHune), JOIMKHA BbITb paBHOW MUHUMYM 0,5 Mm/C.

MOXXHO BOCCTaAHOBUTL NPUBNNanTensHo 3 [ IK/T KOXXEBEHHOIO ChlPbs NOCPEACTBOM COPpaXXMBAHUA OTXOA0B LWKYPbI U
ronbs (HaNnpumep, mesapbl, 0BPE3KOB LWKYP U Np.), 1aywmx Ha BblpaboTKy KNesi, U NCMOoNb30BaHUSA OCaAKOB CTOYHbLIX BOA,.
Takxke cxxuraHme xumpa, obpasyrowerocsi npu me3gpeHnmn, MoxeT NokpbITb 50 % — 70 % obwmx 3aTpart TeNNIOBOU 3HEPIUW.
AHIMIMNCKNE (OBYNHHbBIE) KOXEBEHHbLIE 3aBoabl NOKpbIBaOT 20 % cBOEN NOTPEDHOCTM B TENITOBOW 3SHEPIVU 3a CHET CXUra-
HUS OBEYbEro Xupa.
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[MpynoxeHve b
(cnpaBo4HoOe)

OpuneHTUpoBOYHbIEe 00 BEMbI UHBECTUL MM B Hauny4lime AOCTYNHbIE TEXHOMNOrMu
KOXX€BeHHOU NPOMBbILUTEeHHOCTH

Tabnuwua b.1— OpueHTUpoBOUYHbLIE OOBEMBI MHBECTULNN B HAWIYYLLNE OOCTYNHbIE TEXHOMNOIMMN KOXEBEHHOW MPO-
MbILLMEHHOCTHU (No cocTosHuMto Ha 2000 r. [3])

Ha3HavYeHne MHBECTUUMN — 3aKyrnka U MmogepHusaumna obopyaosaHus NMueectuuuu, nonn. CWA
ObopyaoBaHne aBTOMaTUYECKON J03NPOBKU BOAb! 40000
BapabaHbl Ans yaaneHus conu 6500
bapabaHbl gnst 06e380NOWMBAHNS C PELUMPKYNSAUNEN BOAbI N PUNBTPOM 75000
YCcTaHoBKa CUCTEMbI PELMPKYNALUMK M PUnbTpa Ha cylwecTByOWmnX bapabanax 25000
ObopyaoBaHne AN yaaneHns BoAbl 7000
HoBasi me3gpunbHas MmawwmHa 150000—200000
YcoBepLweHCTBOBAHUE UCMONb3yeMOUN Me3apunbHON MaLUUHbI 75000
O6opyaoBaHne no 06e330nMmMBaHuIc ANOKCUAOM yrrepoaa (EMKOCTb U 403aTop) 40000

HoBoe 0bopyaoBaHue ansi BbICOKOW oukcaumm xpoma (bapabdbaH ¢ cuctemon 060poTHON
BOAbl 1 aBTOMATUYECKUM KOHTPONEM 3Ha4YeHun pH n temnepaTypbi) 50000

Ob6opyaoBaHne Ans KOHTPONSA BbICOKOW hUKCALMM XPOMa; MO BO3MOXHOCTU YCTAHOBKA
CUCTEMBI ODOPOTHOW BOAbLI M aBTOMATUYECKOITO KOHTPONSA 3Ha4YeHnn pH n temnepatypbl

Ha cylecTByWmMX bapabaHax 15000—20000
O6opyaoBaHne gnst BOCCTAHOBMEHUS XPOMa B 3aBUCUMOCTU OT 06 bEMOB NPON3BOACTBA

N KOHUEHTpaLUWM Xpoma B pacTBope 100000
BanvkoBble MallnHbI AN OKpaLLMBaHUS 160000
YCTaHOBKA Mo OKUCINEHUO cynbdpnaos, B 3aBUCUMMOCTU OT 06 bEMOB 20000—25000

[To npeaBapuTEnbHOM OUEHKe, Heobxoanmo aobaentb 15 % — 20 % Ana oCyWEeCTBNEHUS CTPOUTENBHO-MOHTaX-

HbIX paboT n okono 10 % — Ha npoekTHble paboTel. Kpome Toro, 25 000 000 gonn. CLWA noTpebyeTcsi Ha oCHaWeHME na-
bopatopumn un npoBeaeHne nabopaTopHbIX NCCcnegoBaHUN.
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[MpnnoxeHve B
(cnpaBo4HoOe€)

Bbibpocbl/copochl, oTXoAabl NpeaAnpUATUA KOXeBEeHHOU NPOMbBILLMEHHOCTH

B.1 lNpepenbHOo gonycTnmble 3HAYE€HUA 3arpA3HEeHUA

[aHHoe npunoxeHwe ycTaHaBNMBAET, YTO NPeAcCTaBneHHble npeaernbHO AONYyCTUMbIE 3HAYEHUS 3arpsi3HEHUN
(MAC/TAB) B Buae Bbibpocos/cOpocoB, 0TX0A0B ABMNATCH AOCTUXKUMbIMU NPU ncnons3oBanunm HAT. 310 03Havaer, 4to
npeaenbHble 3HAYEHUS YPOBHEN 3arpsa3HEHNSA BA3NPYIOTCH HA NCNONb3YEMbIX TEXHOMOIMMSX, HO 3TO HE O3HAYaEeT, YTO Ka-
KY0-TO KOHKPETHYIO TEXHOITOMNIO TN COYETaHNE TEXHONOMMN 0b6a3aTenbHO cneayeT NCnonb3oBaTh AN AOCTUXKEHUS AaH-
HbIX NpedenbHblX 3Ha4YeHNW BbIDpOCOB/cOPOCOB nnm obbemMoB obpaszoBaHusa 0TXoaoB. Camo KOXEeBeHHOe npeanpusatTne
OOIMKHO pelaTb, KAKUM UMEHHO 0Dpa3om ero nokasarenm ormkHbol cootBeTcTBoBaTth [1AB/T10C.

B.2 Bbidopocbkl B atmocdepy
B tabnuue B.1 nepeuncrneHbl OCHOBHbLIE BELWECTBA, BbibpacbiBaeMble B aTMocepy.

Tabnunua B.1—TllpegenbHble 3Ha4eHUs1 BbIDPOCOB MPpU UCNOSMb30BAHUN HAUITYHLWIKUX AOCTYNHLIX TEXHOTOMNN

BLIBO0CkH! AeTOuHMKY [lpepenbHbIe 3HAYEeHUA BbIDPOCOB
X Npu UCNONbL30BAHUN HOTY
3anax Bbibpochkl cepoBogopoga 3 CToYHbIX BOA npouecca HecTOMKNMN HEMPUATHLIN
06€3BONOLLNBAHKS. 3anax
buonornyeckoe pasnoXeHne OpraHnYecKkux Be-
LLeCTB, HaNpumMep Mmesapsol
Ceposogopog (H>S) Bbibpochkl cepoBoagopoa 3 CTo4HbIX BOA rnpouecca
06e3B0NOLWLIMBAHUS 5 Mr/Mm
[binb BbIBpochl Npu CXUraHnm TONJIMBA B KOTENbHbIX 50 mr/m® YIrs
50 mr/m> masyTa
5 Mr/M° rasa
OKcunabl asoTa (NOX)Q) BbiOpocbl nMpyu CKUraHMM TOMMUMBA B KOTENbHbIX 650 mrim° YIS
MOLLHOCTbIO CBbIlle 50 MBT 450 mr/m° gnasyTa
350 Mmr/m” rasa
Ouokena cepbl (SO5) Bbibpocbl nMpu CKUFaAHUM TOMMUBA B KOTENbHbIX
MOLWHOCTbIO cBbiwe 50 MBT 500 mr/m°
Nletyuyne opraHnyeckue Bbibpocbl XMMMKATOB HA OCHOBE pacTBOPUTENEN 50 Mr/m°
COeAVNHEHUS

Y Bee KOHUEHTpauun OaHbl B MI/HM®, tae 1 HM® = 1 M° npu temneparype, pasHon 0 °C v gaBrneHunn, paBHOM
101,3 kl'la.
2} CtangapTbl Ha BbIOPOCH! yCTaHOBIEHb! AN Pa3fNnYHbIX BUAOB Tonnmea (McTtouHuk: dupektuea [4]).

B.3 CtouvHble BOADLI

OcCHOBHbIE BELWECTBA, cOpacbiBaeMble B CTOYHbIE BOAbI, 06pa3ylolmMecss Ha KOXEBEHHOM 3aBOAe, NPUBEAEHb! B
Tabnvue B.2

Tabnwunua B.2—TlpegenbHble 3Ha4eHUs COPOCOB MNPU NCNONb3OBAHUN HAUITYYLWNX JOCTYMHbIX TEXHOOINI

[lpepenbHble 3HaYeHUSA COPOCOB
3arpsizHeHue
npu ucnone3osaHum HOT
Temnepartypa, °C < 30
pH cTovYHOM BOAbI 6,5—8,5
BMKs", Mr O,/n 20
XK, mr/n 160
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OkonyaHue mabnuubi B.2

3arpsisHeHme [lpenenbHble 3Ha4YeHusA copocoB
npu ucnone3osaHum HOT

B3BelweHHbIEe TBEPAbIE BELWECTBA, MI/T 30

Oblwee KONMYecTBO Xpoma, Mr/1 0,2
UlectBaneHTHbIN XpOM, MI/T HeT

Ammonnn, mr N/n 2

Oowmn azoTt, mr N/n 5

Pocartbl, Mr P/n —

Motowmne cpeactea, Mr/n 2

Xnopuabl, Mr/n 1

Cynbartbl, Mr/n 300

Cynbdouabl, Mr/n 2

Kup n macno, mr/n 5

R EI:IK5 — Brnoxmmmnyeckasi NoTPebHOCTL B KNCNOPOAe 3a 5 cyT, Heobxogmmas anst OKMCNEHUs OpPraHNYeCcKmnX coe-

OVNHEHUWN, HaXoasLWMXCs B BOAE.

HonxeH BbiTb YCTAHOBMNEH NpeaenbHbin 06bem COpoca CTOYHLIX BOA B BUAE DUKCUPOBAHHOIO 0bbema B rofl Unu
obbema Ha 1 T CbIpbIX LWKYP.

B.4 Teepable oTxoabl

Bonblwas yacTb TBEPALIX OTXOA0B KOXEBEHHOIO NPON3BOACTBA MOXET ObiTh NpogaHa Kak nonydabpvkaTt ans gpy-
rMx oTpacnen NpombiluneHHoCTU. KonnvecTBo XpomMmcoaepKalmx 0TX040B crneayeT noaaepXuBatb HA MMHUMANbHO BO3-
MOXHOM ypoOBHe. Jly4qwmnm cnocob pasmelweHnss Takmx OTX0A0B — UX MpoJaka Kak nobo4HOro npogykra OCHOBHOIO
Npon3BoACTBA.

TBepable 0TX0Abl XPOMOBBIX AYOUNEH:

- 0Dpe3Ku CONeHbIX ChIPbIX WKYP (XBOCTLI, KONEHHbIE YalleYku, NNoTh U T.N.);
- cbipas Me3apa;

- U3BECTKOBaHHas Me3apa;

- 0B6pEesKn OTMOYHO-30NBbHOIO LEXA;

- 0TX0A4bl ABOeHUSs (A0 aybneHuns);

- OTX0Abl ABOEHUS XPOMUPOBAHHbIX LLUKYP;

- OTX0Abl 3a4YNCTKU XPOMUPOBAHHLIX LWWKYP (CTPYXKKA, Nbifb);
- XpPOMOBbIE 0BPE3KH;

- MONINPOBOYHAsA Mblb;

- WamMbl OYUCTKU CTOYHBbIX BOA.

B.4.1 U3Bne4veHwne cana v xXupa n3 mesgpbobl

[Tpobnembl NCNoONb30BaHNA MEe34pPbl PELWAOT 3a pybeXxom pasnuyHbiMmu cnocobamun. Ha HEKOTOPbIX KOXKEBEHHbIX 3a-
Boaax EC yxXe HeCcKonbko NneT ncnonb3ytoT npouecc «Jlamatuk» [3]. B gaHHOM npouecce KNenkoBUHY HarpesatoT napom 4o
65 °C — 70 °C ansa pasgeneHuns xXuposon n benkoBon ppakumn. OgHako Xnpoeas hpakumsa ocTaeTcs 3arpsa3HeHHoON Dern-
KOM, 4YTO SIBNSAETCHA HEAOCTATKOM. B HECKONbKO yNy4lWEeHHOM BapuaHTe gaHHoro npouecca (npouecc «Cekko-JlamaTtuky,
ncrnonb3yemoln B CKaHOAWHABCKMX CTpaHax [3]) M3BnekatoT XUP BbICOKOro KadectBa. LleHa nonydeHns Takoro xupa He
BblLLE, YEM NMPU nepepaboTke Ha yTUNIM3aUuMOHHOM 3aBode. HegoctaTkoMm 4aHHOINo MeToda ABNSAETCH TO, YTO YacTb XUpa
YXOOAUT B CTOYHbIE BOAbI.

Ha 4Yelcknx KOXXEBEHHbIX 3aBOAaxX Me3gpy obpabaTtbiBalOT XUMMKaATaAMM MOCIE €€ U3MENBbYEHNS, YTO CNOCODCTBYET
NONYy4YEHUIO BbICOKOW CTENEeHN 006E€3BOXMBAHUA N U3BNEYEHUS Xupa nog npeccom. 2Knp otaensitor oT Xuakom dpasbl U B pe-
3ynbTaTte Noy4vatoT XUP O4EHb BbICOKOIo kKavecTBa. benkoByo dpakumio (TBEpAyo B CNPECCOBAHHOM BELWLECTBE) U3METb-
YyaoT, cywaT u nepemansiBatoT B 6enkoByto Mmyky ¢ 60 % — 68 %-Hbim cogepxanmnem benka [3].

Kup n 6enok moryt ObiTb M3BMEYEHbI U3 ME3JpPbl TAKKe C NOMOLLbIO (DEPMEHTOB, KaK MOKa3blBAeT UTANbsHCKUN
onbIT. CHavana me3apy NpomMbIBatoT (ANA yaaneHus cynbMuaoB), 3aTemMm KapObOKCUNMUPYIOT U MPOMbIBAIOT elwe pas ans
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yaaneHus conen. OcTaBwyocs Yactb obpabartsiBaoT nananHom (npoteason) npm pH = 8 n temnepartype 55 °C. aBneve-
HUe Xupa npumMmepHo pasHo 95 % [3].

Bo Bcex cnyvasx meagpa aomkHa bbiTb nepepaboraHa Ao €€ M3BECTKOBAHUSA, YTO no3BonseTt bonee apHekTMBHO
NCNONb30BaTb NMNOBOYHYIO NPOAYKUUIO.

B.5 Orxoabl |—IV KnaccoB onacHOCTH

OTtxogamu |—IV knaccoB onacHOCTN B OCHOBHOM SBIMAKOTCA WaMbl U XUMUKATbI, UCMONb3yeMblE B NpoLecce u-
HULLHOM 0B6PabOTKM KOXWN. KONMYECTBO U TUMBI OTXOA0B XMMUKATOB 3aBUCAT OT BbIDOpa peareHToB (Kpacutenen n CpeacTs
ans 06paboTkn NOBEPXHOCTU KOXK). LLUnamel, cogepawme NMrMeHThbl, 4acTo paccMmaTpuBaleT Kak otxogbl |—IV kKnaccos
OnacHoOCTU, noganexauwmne 3axoPOHEHUIO NN YHUYTOXEHUIO.

B.6 KOHTpONb M OTYETHOCTbL O COONIOAEHNN TPEOOBAHNN K YPOBHIO 3arpsaA3HeHuns

[TpunmeyaHune—HmMKe npuBegeHbl TEXHONOMMU NPOU3BOACTBEHHOIO KOHTPOIS.

B.6.1 Bbibpochkl B aTmocdepy

Heobxoanmo nepunogunyeckn bpatb 0b6pasubl BO34yXa y BbIXO4HbIX OTBEPCTUN AbIMOBbLIX TPYO B COOTBETCTBUM C TPe-
BOBaHUSIMN NPUPOAOOXPAHHOrO paspeweHus. ns neTy4mx opraHn4ecknx coeguHeHnm B3sitTne obpasyoB Bo3ayxa 00bIvHO
OCYLWLECTBNSAIOT OAUH Pa3 B rog.

B.6.2 CTo4HbIe BOODLI

Heobxoammo oCcyLeCcTBNATb HENPEPbLIBHLIN KOHTPOSb BENMUMYUHBI PH 1 CTOKOB OT YCTaAHOBKM BUONOMMY€CKON OYNUCTKU
CTOYHbIX BOA (B BblPABHUBAIOLLEN CTOK aKKYMYITUPYIOLWEN EMKOCTU) N B CTOKAX OT COOPYKEHUUN MO OYNCTKE CTOYHbLIX BOA,
eXXeaHEBHbIM KOHTPOIb NMOTOKA U 06bemMa CTOYHbIX BOA B COOTBETCTBUM C TPeBOBaAHUAMU NPUPOOOOXPAHHOIO paspeLle-
HUS.

Heobxoammo oCyLeCTBNSATb KOHTPONb BXOASALWMX N BbIXOOSLWMNX XXUOKOCTEN OT YCTAHOBKU OYUCTKU CTOYHbLIX BOA, ANS
CHMXXeHusA 3HaveHust bINK n koHUeHTpauun BbiXoaswmx CTOKOB. Bece a1o byaeTt cnocobcTBOBaTH NPeAynpeXXaeHnto BO3HUK-
HOBEHUSA KAKUX-NMMOO TPYAHOCTEN HA OYUCTHBLIX COOPYXEHUSX NN UX N3OBITOYHOIO 3arpsi3HEHUs. TOKCUYECKOE BO3AEN-
CTBUE OYNLLEHHBIX CTOKOB OLEHUBAIOT U MPU HEOBXOOAMMOCTU U3MEPSAIOT C UCMNONb30BAHUEM YCTAHOBNEHHOW METOANKU
npoBeaeHns nabopaTtopHbIX aHANMU30B.

B.6.3 TBepable oTxoAabl

Bce Tunbl 0TX040B, UX KONMUYECTBO, AaTbl U CNOCODLI NX padMeLlleHnss 40MKHbI ObiTb 3aHECEHbI B PETUCTP.
€CThbl HA WENOYHOCTb AOIMKHbI ObITh OCYLLECTBNEHbI AN WNAaMOB U APYIMX Matepuanos, NpeaHa3HavYeHHbIX Ans
pa3aMeLLEHNS HA MONUIroHax 0TXOJ0B.

PEKOMEHAYETCH BECTU NOA0BYIO OTHYETHOCTL NO CHMXEHUIO 0B6pa30oBaHnA 0TX0A40B, KOTOPbIE oTpaxanu bbl yennus,
npeanpuHMMaemMble ans CHUXKEHNS NOTPEDBNEHNS KOHKPETHbIX NEPBUYHBIX PECYPCOB U MOBbIWLEHUS UCMONb30BaHUS BTO-
PUYHbLIX PECYPCOB.

B.6.4 Otxoabl |—IV KknaccoB onacHoOCTH

I1ns KaXXaoro MMeLwWwerocs B 0TXo4ax TOKCUMYHOro BeLWeCTBa A0IKEH ObITb TOYHO onpeaeneH metoa B3ssTusi Npobd Ha
OCHOBE CTaHOAPTOB U METOAUK, NCMONb3yEMbIX NPU NPOBEAEHNN aHaNn3oB, TpeboBaHun kK nabopaTtopumn, METOL0B OLLEHKN
COOTBETCTBUSA YPOBHS 3arpsi3HEHUS YCTAHOBIEHHbBIM MPeaenbHbIM 3HAYEHUAM U T.4.

B.7 OTyeTHOCTBL

OT4YeTHOCTb CreayeT BECTU B COOTBETCTBUU C AEUCTBYOLWMMN HOPMATUBHBIMU aKTaMu 1 NpaBunamMmm, paspaboTan-
HbIMW MO COrMAacoBaHUIO C NPUPOAOOXPAHHBIMU OpPraHamm.
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