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BBeneHue

HacTosawmin MHPOpMauNoHHO-TEXHUYECKUA CNPABOYHUK MO HaUNyylWwWUM LOCTYMHbIM
TexHonornam «[lybneHue, KpaweHue, Bblgernka LKYp U KOXu» (ganee — cnpaBodHuk HOT)
ABNAETCA AJOKYMEHTOM Mo cTaHgapTusauun, paspaboTaHHbIM B pe3yrbTaTe aHanusa TexHu-
YeCKUX, TEXHOSOMMYECKUX M YMNPaBiEHYECKNX peLleHU, NMPUMEHSEMbIX NPU NPOU3BOACTBE
HaTyparbHbIX KOX.

Ctpyktypa Hactosuwero cnpasodyHuka HOT cootBetctByeT OCT P 56828.14-2016
«Haunydwue goctynHble TexHonornn. CTpykTypa MHPOPMAaLNOHHO-TEXHNYECKOIO CnpaBoY-
Huka» [3], popmat onncaHus TexHornorm — FOCT P 56828.13-2016 «Hawunyywune goctyn-
Hble TexHosnormn. dopmaT onucaHuUst TEXHONOMMN» [4], TepMUHbI NPUBEAEHbLI B COOTBETCTBUM
c NOCT P 56828.15-2016 «Hauny4wwme gOCTyNHbIE TEXHONOMMN. TePMUHBI 1 onpeaeneHns»
[5].

KpaTkoe copepxxaHue cnpaBoO4YHMKa

BBepeHue. NpeacraBneHo kpaTkoe coaepkaHne HacToswero cnpasovHnka HAT.

Mpeaucnosue. YkasaHa uenb paspaboTkm HacTtoswero cnpasoyHnka HAT, ero cra-
TYC, 3aKOHOAATeSbHbIN KOHTEKCT, KpaTKoe onucaHne npoueaypbl co34aHus B COOTBETCTBUN C
YCTaHOBIEHHbIM NOPSAKOM, a Takke B3aUMOCBA3b C aHaNoOrMyHbIMU MeXayHapoaHbIMU [0-
KyMEeHTaMMu.

O6nactb npumeHeHuA. OnucaHbl OCHOBHbIE BUAblI AEATENbHOCTU, HA KOTOpble pac-
NPOCTpaHseTCa AENCTBUE HacTosLWEero cnpasoyHmnka HAT.

B paspene 1 npeacraBneHa nHopmauus 0 COCTOSHUN U YPOBHE PasBUTUS KOXKEBEH-
HOWM NpombIWeHHOCTN B Poccuiickon degepauum, a Takke npuBeaeHbl OCHOBHbIE haKTopbl
N acnekTbl 3KONOrnMyeckux Npodrem KoXXeBeHHON NPOMBbILLIIEHHOCTMW.

B paspene 2 npeacraBneHbl CBeAEHUS O TEXHOMOMMYECKUX npoueccax u onepauusax
KOXX€BEHHOro Npou3BoACTBa:

- obLime cBeaeHNs O TEXHOMOMMM NPOM3BOACTBA KOXM;

- obLwime cBeaeHns O NpuemMke, COPTUPOBKE U XPaHEHUMU KOXKEBEHHOIO CbipbS;

- obwme ceBegeHnss 06 OTMOYHO-30MbHbIX NpoLeccax U onepaunsx;

- 06wue ceegeHus o npeaayonnbHO-AyOunNbHbBIX NpoLeccax n onepaumsx;

- obLwme cBeAeHNs O KpacubHO-XMPOBarbHbIX NpoLeccax 1 onepaumsx;

- obLme cBedeHNs O CYLUNNBbHO-YBIaXXHUTENbHbIX NpoLeccax;

- obwime ceeaeHns 06 OTAENOYHbIX onepaumnsx.

Takke B pasgene 2 npuBeAeHbl U ONMCaHbl OCHOBHbIE BbIOPOCHI B OKPYXXaloLLYIO Ccpe-
ay.

B paspene 3 pgaHa oueHka noTpebneHuss aHepropecypcoB M YpPOBHEW 3IMUCCUA B
OKpY)KaloLLyo cpealy, XapaKTepHbIX Ang Npon3BoacTea koxn B Poccunckon degepaumn.

Pasgen nogrotoBneH Ha OCHOBE AaHHbIX, NPeAcTaBeHHbIX npeanpusatuamm Poccunin-
ckon depepaumm B paMmkax paspaboTku cnpasodyHuka HOT, a Takke pasnuyHbiX nutepaTyp-
HbIX NICTOYHUKOB.

B paspene 4 onucaHbl 0COBEHHOCTM MOAXOA0B, MUCMOMb30BaHHbLIX Npu paspaboTke
HacToswero cnpasoyHuka HOT v B uenom cooTtBeTCcTBYOWMX [TpaBunam onpeageneHns Tex-
HONMOMMN B Ka4YeCTBE Haunydllen OOCTYMHOM TEXHOMNOMMKU, a Takke pas3paboTku, akTyanusa-
UM 1 onybnukoBaHMs MHAPOPMALMOHHO-TEXHUYECKMX CNPaBOYHMKOB MO HaWNyYlwMM [O-
CTYMHbLIM TexHonornam (yTeepxxaeHbl noctaHosneHnem lpasutensctea Poccunckon depe-

Vi
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pauumn ot 23 gekabpa 2014 r. Ne 1458) n Metognyeckum pekomeHgaumam no onpeneneHuto
TEXHOJSIOrMM B Ka4yecTBe Haunyylen OOCTYnHOW TexHonorun (yreepxaeHsl npukasoMm MuHm-
cTepcTBa MpPOMbIWEHHOCTU 1 ToproBnu Poccuinckon ®epepauum ot 31 mapta 2015T.
Ne 665).

B paspene 5 npuBegeHo kpatkoe onucanne HAT ona npovsBoacTBa KOXW, BKIHOYa-
oLLee CUCTeMbl 3KOSTOMMYECKOrO U SHEPreTUYECKOro MeHepKMeHTa, KOHTPOSIS U MOHUTOPUH-
ra TEXHONOINMYECKNUX MPOLIeCCOB, a TaKXe TEXHUYECKNe U TEeXHOIOrM4yeckme peLueHns aOns
NOBbILLEHNST AHEPTrO3(PEKTUBHOCTIN, peECYPCOCOEPEKEHNSA, CHUXKEHUS AMUCCUIA 3arpsi3Hsto-
LLMX BELWEeCTB, MeToabl obpalleHns ¢ otxogamm 1 noboYHbIMKU NPOAYKTaMU NPOM3BOACTBA.

B paspene 6 npuBegeHbl JOCTYMHbIE cBeAeHMs 06 3KOHOMUYECKMX acnekTax peanu-
3auum HOT Ha npegnpusatnax Poccuiickon ®eaepaunn.

B paspene 7 npuBeaeHbl CBeAEHUSA O HOBbIX TEXHOMOMMYECKUX U TEXHUYECKUX peLue-
HUAX (He NpuMeHsieMbix B Poccnn Ha MOMEHT NOArOTOBKM CNpaBOYHMKA), HanpaBfieHHbIX Ha
NnoBbILLEHNE 3HEProa(PPEKTUBHOCTIN, pecypcocbepereHne, CHUKEHNE IMUCCUIA 3arpsi3HsIo-
LWNX BewecTB, adpdekTUBHOE obpalleHne C OTXogaMu, NPOMEXYTOYHbIMM M NOBOYHLIMMK
NPoOAYyKTaMMU.

3aknunTenbHbIe NONOXEHUA U peKoMmeHaauuu. lNprBeaeHbl CBeAEHNS O YneHax
TexHuyeckon paboyen rpynnbl, NPUHUMABLLMX y4acTue B pa3paboTke HACTOSALLEro CrpaBoY-
Huka HOT, n pekomeHgauum npeanpuaTnam oTpacnu no AanbHenWwnmM nccrnegoBaHnaM 9Ko-
NOrNYEeCKNX acnekToB MNPOU3BOLACTBEHHOW OEATENbHOCTU U YIYYLLEHUIO TeXHOMNOrMYecKux
nokasaresnemn.

Bubnuorpadwma. lNMpuBegeH nepeyeHb UCTOYHUKOB WMHGOPMaLUM U HOPMAaTUBHbIX
NpPaBOBbIX aKTOB, MCMOMb30BaHHLIX NPU pa3paboTke HacToswero cnpaBsoyvHnka HAOT.

VIl
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MpeaucnoBue

Llenn, ocHOBHble MpMHLMNbLI U NOPAA0K pa3paboTkm cnpaBodHnka HOT ycTtaHOBMEHDI
noctaHoBneHunem [lNpasutensctea Poccuiickon depepaumn ot 23 gekabpsa 2014 r. Ne 1458
[1]. MepeyeHb obnacten NPUMEHEHUS HaUMyYLWnX AOCTYMNHbIX TEXHONOrMM onpeaeneH pac-
nopsibkeHmem lNpasutensctea Poccuinckon denepaumm ot 24 gekabps 2014 r. Ne 2674-p [2].

1 CtaTtyc AOKyMeHTa

HacTtoswun cnpaBoyHuk HOT saBnseTca AOKYMEHTOM MO CTaHgapTu3aumn n paspabo-
TaH B COOTBETCTBMM C MOSIOXKEHUSAMWN, TPEOOBAHMSAMU U TEPMUHOMOIMEN, U3MOXEHHBIMU B
HauUMoHanbHbIX CTaHA4apTax B 0611acTv Hauny4ywmnx JOCTYMNHbIX TEXHOMOrMn [3-5].

2 UHcpopmauumna o paspaboTumkax

Hactoawmn cnpaBoynnk HOT paspaboTtaH TexHuyeckon paboden rpynnon «[lybne-
HWe, KpalleHue, Bblgernka wkyp n koxu» (TPl 40), coctaB KOTOPOW yTBEPXOEH NPOTOKOSIOM
coBeLlaHna nof pykoBoACTBOM 3aMecTutend MuHucTpa npombIlWNeHHOCTN 1 Toprosnu Poc-
cuinckon degepaumm B.C.OcbmakoBa oT 22 mapta 2017 r. Ne 15-OB/12.

[MepeyveHb opraHM3aunin N Ux npeacrtaBMTenen, NPUHUMAaBLLKMX yd4acTue B pa3paboTke
HacTosiwero cnpaBoyvHnka HOT, npuBeneH B pasgene «3akniounTenbHble NOMOXEHNA N pe-
KoMeHaauum».

Hactosawun cnpasoyHuk HOT npeacrtaBneH Ha yTBepxaeHne biopo Haunyywmx go-
CTYNHbIX TexHonorun (ganee — bropo HAT) (www.burondt.ru).

3 KpaTkasa xapakrepucTuka

HacTtoswun cnpaBsoyHuk HOT cogepxuT onucaHne npuMeHsieMbIX Npu Npon3BoaCcTBe
KOXM TEXHONOMMYECKNX NPOLLECCOB 1 onepaunin, 06opyaoBaHus, TEXHUYECKNX cnocobos, me-
TOAOB, B TOM 4uMCIe NO3BONALWINX CHU3UTb HEraTUBHOE BO3AENCTBME HA OKPYXKatoLLyo cpe-
Ay, COKpaTuUTb BogonotTpebneHne, NoBbICUTb 3HEProadPEKTUBHOCTL N pecypcocbepexeHue.
3 onncaHHbIX TEXHONOMMYECKMX NPOLEeccoB 1 onepaumin, 0bopyaoBaHUSA, TEXHUYECKUX Co-
coboB, MeToO0B onpeaeneHbl peLleHns, SBnswmnecs HamnyywmnmMmm AOCTYNHbIMU TEXHOMO-
rmamum (HOT).

B HacTodwem cnpasoyHuke HOT ycTtaHOBREHbl COOTBETCTBYHOLLME TEXHOSOrM4Yeckme
nokasatenu HOT.

4 B3anmocBA3b C MeXAyHapOoAHbIMU, perMoHanbHbIMU aHanoramu

Hactoawmn cnpaBovHmk HOT paspaboTaH Ha ocHoBe cnpaBodHuvka EC no Havnyu-
LWMM OOCTYMHbIM TexHonoruam «EBponenckaa kommccusa. KomnnekcHoe npegoTepalleHme v
KOHTPOSb 3arpsi3HEeHUs1 OKpyxarowen cpeabl. Havnydwme poctynHele TexHonorun (HAT).
CnpaBo4HbI AOKYMEHT ansa gybnexus wkyp un koxu. 2013 r.» (European Commission. Inte-
grated Pollution and Control. Best Available Techniques (BAT) Reference Document for the
Tanning of Hides and Skins. 2013) [6].

5 C60p AaHHbIX

MHdopmaums o TexHorormdecknx npoueccax, obopygoBaHun, TEXHUYECKMX CMOCOo-
6ax, meToaax, npumMeHseMbIX Npyu Npon3BoacTee Koxu B Poccuiickon ®epepaumm, 6oina co-
OpaHa B npouecce pa3paboTkm HacTosuero cnpasoyHmka HOT B cooTBeTCcTBUM C NMopsagkom
cbopa aaHHbIX, HeobxoauMbIX Ana paspaboTkm MHPOPMALMOHHO-TEXHNYECKOrO CNPaBoOYHM-
Ka Nno Haunyywum LOCTYMHbIM TEXHOMOMMSM M aHanu3a npuopuTETHLIX Npobnem oTpacnu,
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yTBEPXAEHHbIM Npukazom defepanbHOro areHTCTBa MO TEXHUYECKOMY pPeryrivpoBaHuio U
mMeTponoruun ot 23 noHa 2015 r. Ne 863 [7].

6 B3anmocBs3b ¢ apyrumu cnpaBoyHukamu HAOT

B3anmocBasb HacTosiwero crnpasodHuka HOT ¢ gpyrumu crnipasovHukamu HOT, pas-
paboTaHHbIMWN UK pa3pabaTbiBaeMbiMM B COOTBETCTBUMN C pacnopsbkeHmeM [NpaBuTenbcTBa
Poccuiickon ®epepaumnm ot 31 oktabpsa 2014 r. Ne 2178-p [8], npuBeneHa B pasgene «O6-
nacTb NPUMEHEHUSA».

7 UHcpopmauma o6 yTBepxaAeHUU, onyonnkoBaHMU U BBeAEeHUU B AeNUCTBUE

Hactoswun cnpaBoyHuk HOT yTBepxaeH npukasom PocctaHpapTta oT 13 agekabps
2017 r. Ne 2818.

Hactoawun cnpasovHnk HOT BBegeH B gencrtsue ¢ 1 uona 2018 r., oduymanbHO
onybnukoBaH B MH(POPMaLMOHHON cucteme OBLLEro NONb30BaHUS Ha oduLManbsHOM canTe
depeparnbHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHuio U meTtponornun B cetn VHTep-
HeT (www.gost.ru).
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MHPOPMALUUOHHO-TEXHUYECKUN CNPABOYHMUK
NO HANMAYYWUMUM OOCTYNHBIM TEXHONOIMAM

AYBJIEHUE, KPALLEHUE, BbIOEJNKA LUKYP U KOXU

Tanning, dyeing, dressing skins and leather

Odata BBegeHuss — 2018-07-01

O6nactb NpUMeHeHUA

Hactoawun cnpasoyHnk HOT pacnpocTpaHseTcs Ha cnegyloline OCHOBHble BUAbl
9KOHOMWYECKOMN AeATENbHOCTU 6e3 orpaHN4YeHnn No NPOM3BOACTBEHHON MOLLHOCTMU:

- NPON3BOACTBO KOXM U3 LLUKYP KPYNHOro poratoro CKoTa v nowagewn;

- NPON3BOACTBO KOX U3 LLKYP OBEL, KO3 U CBUHEWN;

- NPON3BOACTBO KOX U3 LUKYP MPOYMX XMBOTHbIX, @ TaKke NPOn3BOACTBO KOMMO3ULM-
OHHOW KOXMW.

Mpon3BOACTBO KOXN OTHOCUTCHA B COOTBETCTBMM C OBLLEPOCCUNCKMM KnaccudukaTo-
POM BMOOB 9KOHOMWYECKOWN OEATENBHOCTU K NPOU3BOLCTBY KOXMW U U3OENUA N3 KOXM.

Koabl no obuiepoccnnckoMy Knaccugukatopy BMAOB 3KOHOMUYECKOW OeATeNbHOCTU
(OKB3[) n obwepoccnimnckomy Krnaccuukatopy npoaykumMm no BMaam 3KOHOMUYECKOW Aesi-
TenbHocTn (OKT1[), cooTBeTcTBylOWME 0O6NAacTM MPUMEHEHUS HACTOSILLErO ChpaBOYHUKA
HAOT, npuBegeHbl B Tabnmuax 1 n 2.

Tabnnua 1 — Koabl no OKB3/[4

Koa no OKB3[ 2 HanmeHoBaHue gesitenbHocTu no OKB3[ 2

15 Mpon3BOACTBO KOXN N U3LOENUNA N3 KOXU

15.1 [y6neHune n otaenka KoXxu, NPOU3BOACTBO YEMOAAHOB, CYMOK, LLIOPHO-
cefenbHbIX U34ennin N3 KOXu; Bblgerka u KpalleHme mexa

15.11 LybneHune n Bblgenka Koxu, Bblgernka 1 KpaleHne mexa

15.11.3 [y6neHuve, Bblgenka v KpaweHme KOXu 13 LWKYP KPYMHOro poraTtoro ckoTa
MIN XKUBOTHBIX CEMENCTBA NTIOLaANHbIX

15.11.4 LybneHue, Bblgenka n KpalleHMe KOXM U3 LLKYP OBEL,, KO3 1 CBUHEN

15.11.5 [y6neHuve, Bblgernka v KpaweHme KOXn U3 LKYP NPOYMX XUBOTHbIX, MPOU3-
BOACTBO KOMMO3ULMOHHOM KOXMW

15.11.51 LlybneHue, Bblgenka n KpalleHne KOXu U3 LKYP NPOYMX KUBOTHbLIX

Tabnunua 2 — Koabl OKIMA

Koa no OKIA 2 HaunmeHoBaHue npoaykuum no OKMNM 2

15 Koxa n nsgenms ns Koxwu

15.1 Koxa nybneHas v BbigenaHHas; YemoaHbl, CyMKU AaMcKue, n3genuvs
LLOPHO-ceAenbHbIe U YNPSXKb; MeXa BblAeNaHHbIE N OKpaLLEHHble

15.11 Koxa gybneHasi u BblgenaHHas; Mexa BblAefNaHHble N OKpaLLEHHbIe

15.11.2 3amLua; KoXka NnakoBasi 1 Koxka fnlakoBasi TaMUHNPOBaHHAas, KoXa MeTannm-
3MpoBaHHas

15.11.21 3amua
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Koa no OKIA 2 HaumeHoBaHue npoaykuum no OKMNM 2

15.11.22 Koxxa nakoBasi u Koxka fiakoBasi laMMHMPOBaHHAs; KOXa MeTannmsmpo-
BaHHas

15.11.22.110 Koxxa nakoasi

15.11.22.120 Koxxa nakosasi nfaMnHnpoBaHHas

15.11.22.130 Koxa meTtannuampoBaHHas

15.11.3 Koxka 13 LKyp KpYnNHOro poraToro ckoTa Ui XXMBOTHLIX CEMENCTBa foLua-
OnHbIX 6e3 BONOCAHOro Nokposa

15.11.31 Koxka 13 LenbIx WKyp KPYMHOro poratoro ckota 6e3 BonoCcsAHOro nokposa

15.11.32 Koxa 13 HeuenbIX LWKYp KPYNHOro poratoro ckota 6e3 BofIoCAHOro nokpo-
Ba

15.11.33 Koxka 13 LLKYp XMBOTHbIX CEMENCTBA NowagnHbIX 6e3 BONTOCAHOro NOKpo-
Ba

15.11.4 Koxka 13 LwKyp oBeLl, KO3 1 CBUHeN 6e3 BONOCSAHOIro NoKpoBa

CnpaBoyHuk HOT Takke pacnpocTpaHAeTcs Ha Npouecchl, CBA3aHHbIE C OCHOBHbLIMU

BnagamMmn oeAaTeribHOCTH,

KOTOpPbIE MOryT OKa3aTb BJIMAHNE Ha o6bemMbl SMMCCUI NN MacLiTa-

Obl 3arpsi3HEHUST OKPY>KaloLLIEN cpeabl:

- Npon3BOoACTBEH

Hbl€ MpoLuecCbl BCNOMOraTeribHbIX NPpoOn3BOACTB (I'IpVIFOTOBJ'IeHVIe XKn-

MWYECKMX MaTepuanoB Ans OTMOYHO-30SbHbIX, NpeanyounnbHO-gyOUNbHbIX, KpacumnbHO-
XUPOBasbHbIX N OTAENO4YHbIX MPOLECCOB, OYNCTKA CTOYHbIX BOL).

CnpaBoyHuk HOT He pacnpocTpaHAeTCcs Ha 3aroTOBKY CbIPbS.

[ononHutenbHble BUObI AEATENBHOCTU, OCYLLIECTBASIEMbIE NMPU NPON3BOACTBE KOXMU, U
cooTBeTCTBYOLWME M cnpasovHnkn HAOT, onpeneneHHble pacnopsxeHnem lNpasutenscrea
Poccunckon ®egepaumm ot 31 oktabps 2014 r. Ne 2178-p [8], npuBeaeHbl B Tabnuue 3.

Tabnuua 3 — [onosnHuTenbHble BUObl OEATENIbHOCTM, OCYLLECTBASIEMble MPU MPOU3BOACTBE TEK-
CTUNBHOW NPOAYKLUUK, U COOTBETCTBYIOLLME UM cnpaBovHMKu HOT

Bua pestenbHoCTHU

HanmeHoBaHue cooTBeTCTBYHOLWEro cnpaBoyHuka HAOT

aTMoCepHbIN BO3ayX

OuncTka BbIGpoCcoB BpeaHbIX | UHpopMaLMOHHO-TEXHUYECKUI CNPaBOYHUK MO HAWUMYYLLUM OOCTYM-
(3arpsisHsOLLMX) BeLeCTB B | HbiM TexHonoruam UTC 22—2016 «OuuncTka BbIGPOCOB BpeaHbIX (3a-

rPSASHSIIOLLMX) BELLECTB B aTMOCKEpHbIN BO3AyX Npy NPpOM3BOACTBE
npoaykumm (ToBapos), a Takke npw NpoBeaeHnn paboTt n okazaHum
YCNYr Ha KPYMHbIX NPEANPUATUSX>

OuuncTtka n yTunmnsauma
CTOYHbIX BOA

MHpopMaLMOHHO-TEXHUYECKUIA CNPABOYHUK MO HAUNYYLLMM OOCTYM-
HbIM TexHonornam NTC 8—2015 «OuncTtka CTOYHbIX BOA NPU Npons-
BOACTBE NpoayKuun (ToBapoB), BbINOSTHEHUN PaboT 1 OKa3aHun ycrnyr
Ha KPYMHbIX NPeanpuaATUAX»

BaHMe oTXon0B

YTunusauma u O6G3Bpe)KVI- MH(*)OpMaLI,VIOHHO-TeXHVI‘-IeCKVIIZ CnpaBOYHUK MO Haunny4vwumm gocTtyn-

HbIM TexHonornam NTC 15—2016 «YTunusaumsa n obesspexmsaHune
oTxonoB (kpoMe ob6esBpexnBaHnst TEPMUYECKMM cnocobom (Cxumra-
HWe OTXOA0B)»

PasmeLwleHne orxonos

MHpopMaLMOHHO-TEXHUYECKUIA CNPABOYHUK MO HAUNYYLLUM OOCTYM-
HbIM TexHonormam UTC 17—2016 «PaamelleHne oTxo4oB NponsBog-
cTBa 1 NoTpebneHnsa»
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Bua peAatenbHOCTH HauvmeHoBaHue cooTBETCTBYHOLLEro cnpaBoyHuka HOT
Cuctembl oxnaxaeHus MHpopMaLMOHHO-TEXHUYECKUIA CNPABOYHUK MO HAUNYYLLUM SOCTYM-
HbIM TexHonornsam UTC 20—2016 «[lMpombllLneHHbIe CUCTEMbI OXIla-
KOEHUS»

Paspen 1. O6wasn nHcpopmauma o KO)KeBEHHOWN NMPOMbILUSIEHHOCTU B
Poccun n EC

1.1 CocTOosiHUE KOXXEeBEHHOro npom3BoacTBa B mupe un Poccumnckon
Pepepauum

B 2005-2012 rr. MMpoOBO€E NPOM3BOACTBO NOTOBbIX KOX KPYMHOrO poraTtoro ckota poc-
no B cpegHeM Ha 1,3 % B rog. [ons passumBalowmxca cTpaH B Ux obbeme yBenuumnach ¢
72 % po 75 %, a pa3BuTbiX — CHuU3MnNacb Ao 25 %. O6bem Npon3BOACTBA KOX KPYMHOro po-
ratoro ckota (KPC) B 9TOT nepuopg exxerogHo cokpatuarnca Ha 0,5 %.

OnHammka npom3BOACTBA FOTOBbIX OBEYbUX M KO3bUX KOX Oblfia NOSIOXMUTENbHON CO
cpefHerogoBbIM npupoctoM B pasmepe 0,6 % B rog. PacnpegeneHne mexay passBuBatoLLn-
MUCS N Pa3BUTbIMW CTPaHaMKu NpPakTUYeCKU He MeHANocb U coctaenseT 78 % u 22 % cooT-
BETCTBEHHO.

KpynHenwmm uMnopTepoM roToBbIX KOX B OEHEXHOM BblpaxeHun B 2011-2012 rr.
asnanca Kutan (17 %), 3a Hum cneaytoT oHKoHr, WTanua, BeeTHam u N'epmanus. Jingepom
Mo 9KCMOPTY roToBbIX KOX B 2011-2012 rr. BbicTynana Utanus ¢ gonen 25 %.

MpeanpusaTra KOXXeBEHHOW NpoMbIneHHocTn Poccun Ha 99 % paboTaloT Ha oTeve-
CTBEHHOM Cbipbe, 06BbEMbI KOTOPOro B NocrneaHue rogbl NOCTOSHHO CHMXKalTCA B CBA3W CO
CHW)XEHWEM NOrosioBbA CKOTA M POCTOM 3KCNOpPTa KOXKEBEHHOMO CbIPbA.

Mo paHHbIM PocctaTta n PCKO (cm. pycyHok 1.1), noronoBbe KPYnHOro poratoro ckota
B XO35MCTBaX BCEX KaTeropum 3a nocnegHue 5 net cHnaunock Ha 8,2 % (¢ 20,7 MnH ronos B
2009 r. oo 19,0 mnH ronos B 2015 T.).
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PucyHok 1.1 — [JuHamunka nororioBbs KPYNHOrO poraToro CkoTa, MiH rofoBs (Mo AaHHbIM
PoccraTa Ha mapt 2017 r.)

O6bem 3aroTtoBku CbipbiX WKyp B 2014 r. coctaBun okono 145 Teic. T (N0 AaHHbIM
HaunoHnaneHoM MsicHon accouunaumn). OdumumnanbHaa ctaTucTuka no 3arotoske wkyp KPC B
Poccuiickon ®epepaunm oTCyTCTBYET.

O6bem akcnopTa CbipbiX LWKYp NOCTOAHHO pacTteT. B 2013 r. no cpaBHeHuto ¢ 2012 T.
OH BbIpoc Ha 73 %, B 2014 r. — Ha 60,5 % un coctaBun 1,5 ThbIC. T.

B HacToswwee Bpema 6onee 50 % Bbinycka wkyp KPC n okono 40 % OBYMHbI U KO3MK-
Hbl UCNOJSb3yeTcsa B NPoM3BOACTBE OOYBU, @ OCTaNnbHOE KOXCblpbe — B U3rOTOBMEHUN OOEX-
Abl, Mebenun n JOPOXHbLIX NPUHAOSIEXHOCTEN.

Mo gaHHbIM Poccuinckoro coro3a KOXEBHWMKOB M OOYBLUMKOB NO pesynbTaTaM onpoca
NpeanpusaTMi  KOXXEBEHHOW npoMblwneHHoctn Poccun, B 2014 1. mmu nepepaboTaHo
115 TbIC. T (Ha 11 % Hwxe ypoBHA 2013 r.). C y4eToM TOro, 4YTO Npu MakcUMaribHOW 3arpyske
MOLLHOCTEN rogoBas NOTPEBHOCTb B KOXXEBEHHOM CbIPbe POCCUMCKUX KOXXEBEHHbIX Npeanpu-
atumn coctaBndeT 220 TbIC. T, AePULMT CbipbEBbIX KOXEBEHHbIX pecypcoB cocTasnseT 40 %.

Mcnonb3oBaHne MMMNOPTHONO CbIpbS NPAKTUYECKN HEBO3MOXHO, MOCKOSbKY OOMbLUNH-
CTBO CTpaH akTUMBHO 3aliuLLaeT BbIBO3 CbIpbEBbLIX PECYPCOB NMMBO 3anpeToMm, IMbO BbICOKMMMU
nowwnMHaMmn. 3anpeT Ha BbIBO3 Cbipbs U KOXXeBEHHOro nonydgabpukata sBegeH B MiHaun, Ap-
reHTuHe, Hoson 3enaHgun, Ermnte, benopyccun n gp. Beicokme aKCNOPTHbIE MNOLUSNHBI — B
YkpauHe, Kutae, 3duonuu, Tannange.

B Poccun B aBrycte 2014 r. 661510 NpUHATO noctaHoBrneHue lMpasutensctBa Poccui-
ckon ®epepaunm ot Ne 826 «O BBegeHMM BPEMEHHOMO 3anpeTa Ha BbIBO3 KOXEBEHHOro Mo-
nydabpukarta ¢ Tepputopum Poccuiickon Pegepaumm».

Mo oueHKkam NpennpuUsaTUA KOXEBEHHO-00YBHOW MoAoTpacnn OenUCTBME NMOCTaHoBIe-
HMA cnocobCcTBOBANO yBeNUYeHU0 06BEMOB ChipbEBBLIX PECYPCOB 41151 BHYTPEHHEro noTped-
neHwus, cbanaHCMpOBaHHOCTU BHYTPEHHErO PbiHKA U YNyYLLEHUIO SKOHOMUYECKOW CUTyaunn B
oTpacnn. O6bemMm nepepaboTkn KoOXeBEHHOro nonydgabpukata OO0 KOXW KpacT BbIpOC B
2,6 pa3sa (c 11,6 go 30,3 mnH am?). PelueHnem MNpaButenbcTBa 3TOT 3anpeT NPOoAsieH Ha ne-
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puoa ¢ 25 masa no 25 Hosbpsa 2015 r. Mo nHnumnatuee PCKO v npu akTMBHOW noaaepxke
MwuHnpomTopra Poccumn yganoch npuHATL noctaHoBneHue lNpasutensctea PP o BpemeHHOM
3anpeTe BbiBO3a nonydgabpukaTta ot 28.11.2015 Ne 1285. MNMpopabaTtbiBaeTca BONpoC O BBe-
AEHUN orpaHNYeHnin Ha cregyoLwme rogbl.

Crtparternyeckon 3agaden MuHcenbxo3a Poccum OOMKHO CTaTb yBernvYeHne noroso-
BbSl CKOTa, CTPYKTYpHasi MoAepHU3aumnsa OTpacnu >XMBOTHOBOACTBA U CHUXEHUE NoTepb Cbl-
pbsi Nocne peanusaunm ckota Ha ybon.

Poccuinckne koxeBeHHble NpeanpuaTua NOCTOSAHHO OCYLLECTBAAT MOLEPHU3ALMIO U
TeXHUYeckoe MnepeBoopyxeHue (exerogHble obbembl MHBECTULMK, NO AaHHbIM Poccrara,
coctaBnaoT nopsgka 1,4 mnpa py6.). IHBECTUUMOHHbIE NpoUEecChbl B OTpacnn NpuBenu K
TOMY, YTO CErogHs roToBble KOXW U U3Oennsa N3 KOXu, Nnpoussoanmble B Poccuu, No KOHKY-
PEHTOCNOCOBHOCTM HE YCTynaltT aHanormyHbiIM MMMOPTHLIM, B pe3ynbTaTe Yero PblHKU KX
peanusauuun pacwmpunucbk. MHorve Buabl KOXTOBApPOB YCMNELHO MNOCTaBATCA JaXe B Ta-
Kne pasButble CTpaHbl, kak Utanus, 'epmanus, Asctpud, Kutan v gp.

lNepcnekTneBon pasBuUTUA JAHHOIO CerMeHTa sIBNSETCS:

- aKonornsaunsa NpomMsBoACTBa KOX U NpuMeHeHne 6ecxpoMoBbIX MeToA0B AybreHus;

- Mepexo Ha HOBYIK TEXHONorM4yeckyto 6asy, OCHOBaHHYK Ha pasBUTUN ManooTxoa-
HbIX N 6€30TXOOHbIX TEXHOMOrMYeCKMX NpoLLEeCCOB, COBEPLUEHCTBOBAHMM OpraHM3aumm npo-
N3BOACTBA U ynpaBIieHuUs;

- paclumpeHne acCcopTUMEHTa KOX N akcecCcyapoB U3 KOXW Ons NMPOU3BOACTBA KOXra-
naHTeperiHbIX nsgenuin n obysu;

- yrnybneHne uHTErpauum u kKoonepauum c otpacnamu-notpebutenamu (Nnponssog-
CTBO aBTOMOOUbHON, MeBeNbHON, LEKOPATUBHOM KOXN).

OCHOBHble HanpaBreHns rocyaAapCTBEHHOM MOSIUTUKN B 3TOM CErMeHTe:

- CTUMYNMpOBaHWE pPa3BUTUS OTEYECTBEHHOW CbipbeBOM 6asbl, B YaCTHOCTU cybcmam-
poBaHWe yBENMYEeHUs NOrofioBbsA CKOTA U MOBbLILLEHUS KayecTBa 3aroTOBKU LUKYP;

- CTUMynupoBaHue nepepaboTkM OTXOL4OB KOXEBEHHOro Npou3BOACTBA M BHeOPEHUSA
HOBbIX TEXHOSOMMI MO NOBbLILLEHNIO AKONOrMyeckon 6e3onacHOCTN NPOM3BOACTBA.

1.2 PacnpegeneHue KOXXeBeHHOW NPOMBbILUNIEHHOCTU Ha TeppUTOpUn
Poccumnckon ®egepauuu

B tabnuue 1.1 npuBeaeHbl JaHHble Pocctata no npov3BOACTBY Pa3fvyHbIX BUAOB
Kox no depeparbHbIM OKpyram 3a 2016 T.

Tabnuua 1.1 — MNMpon3BOACTBO pa3nunyHbIX BUOOB KOX MO doegepanbHbiM okpyram 3a 2016 T.
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Koxxa xpomoBoro 1651 16,63 3,75 409,3 5,75 1,4 3,65
aybnexus 107,2 102,7 159,1 113,2 266,9 116 87,1
BopcoBble koxu 345,5 7,64 0,57
130,4 117,4 — — 110,9 — —
JlakoBble KOXU 18,56
183 — — — — — —
Koxa 13 WwKyp 0,12 0,04
oBeL 75,1 — — 120 — — —
Koxa 13 WwKkyp 1,1
KO3 134,9 — — — — — —
Koxa 13 Wwkyp 44,16 2,0 0,87
CBUHEN 111 — — 36,2 129,1 — —
Ntoro 2065,6 24,3 3,75 428,99 7,47 1,4 3,65

MpumeyaHne — Mo nepBow CTpPokoM B Tabnuue nokasaH MPOLEHT BbiMyCka KOX MO CPaBHEHWUIO C
npeabiaywmm, 2015 r.

Kak BUOHO 13 npefcTaBneHHbIX AaHHbIX OCHOBHOE NMPOM3BOACTBO KOX pa3MeLLaeTcs B
LleHTpansHoOM thenepanbHom okpyre. 3 obwero o6bema BbinyckaeMbix KOX okono 80 %

COCTaBJIAIOT KOXN XPOMOBOIo D,y6J'IeHVIFI.

B uenom oTmevaeTcsa CHMXKeHne Npomn3BoACTBa KOX AN HM3a obysu u odtn. Bmecte
C TEM OTMeYaeTCs PpOCT NMPOU3BOACTBA KOX XPOMOBOIro AyOneHusi, BOPCOBbIX U JTAKOBbIX KOX.
Ha gnarpamme (cm. pucyHok 1.2) n B Tabnuue 1.2 npeactaBneHbl AaHHbIE NO pas3me-
LLIEHUIO KOXXEBEHHbIX NpeanpusaTui no deaeparibHbIM OKpyram.
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M LleHTpanbHbIN

m CeBepo-3anagHblii
B HOXKHbIN

1 NMOBOJIKCKNIA

B YpanbCcKum

B CeBepo-KaBKasckum

PucyHok 1.2 — KonnyecTBo KOXXEBEHHLIX MPeanpusTm

Ha TeppuTopumn deaeparbHbIX OKPYroB

Tabnuua 1.2 — KoxkeBeHHble NpeanpusaTus, pasmeLleHHble Ha TEpPUTOPUN heaepanbHbIX OKPYroB

PepepanbHbIN OKpPYr

MpeanpunaTus

LleHTparnbHbIn

AO «Pycckas koxa» (PsisaHckas o6n.)

HAO «Cnacckui kox3aBog» (PasaHckas o651.)

000 Mo «Packom» (TamboBckasi 061.)

TOO «Xpom» (Apocnasckasi 06n.)

AO «BepxHeBormxkckun koxsasoa» (Teepckas obn.)

00O «lleBpo» (BopoHexckasn obn.)

3A0 «PbibnHcknin kox3asoa» (Apocnasckasi 06.)

3AO «CepnyxoBckuin kox3asog "Tpya"» (Mockosckas o6n.)
OOO «BKITNT "Bsasemckun koxsasoa"» (CmoneHckas ob1.)
OO0 «PbIbuHckMI KOX3aBoa» (Apocnasckas obn.)

000 «Tangomckui koxsasoa» (MockoBckas 06n.)

CeBepo-3anagHblii

OAO «Koxa» (r. CaHkT-lNeTepbypr)

FOXHbIN

00O «Jlanka» (KpacHogapckui kpan)
OAO «TaraHporckun kox3asog» (Poctosckas 06n.)
OAO «llleBpeT» (Bonrorpaackas 0611.)

[NoBomKcKkMn

OAO «boropoackun 3aBoa XpoMoBbIx Kox» (Huxeropoackas obn.)
3A0 «XpomTaH» (Hmxeropoackas obn.)

3A0 «bokos» (Hmkeropogckas o6n.)

000 «Baxpywum-todpTb» (Kuposckas obn.)

00O «llemopgaHckun npomkombuHaT» (Pecnybnuka TaTtapcTtaH)
00O «ApTtekc» (Kuposckas o6n.)

AO «CadpbsH» (Pecnybnuka TatapcTaH)

00O «Kamblwnosckun koxeBeHHUK» (CBepanosckas o611.)

CeBepo-KaBkasckum

00O «Kapucrta» (KabapanHo-bankapckas Pecny6nuvka)
000 «MaxaukanuHckmi kox3aBog» (Pecnybnuka JarectaH)
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OkoHyaHue mabnuuysbi 1.2

PepepanbHbIN OKpPYr MpeanpunaTus
Ypanbckui 00O «KamblwnosBckmn koxxeBeHHUK» (CBepanosckas ob11.)
[anbHeBOCTOYHbLIN 000 «CaxabynT» (Pecnybnuka Caxa (Akytus))

1.3 DKOHOMMYECKaa CUTyaLUAa U 3aHATOCTb B KOXKeBEHHOMN
NnpomMbIWNeHHOCTU cTpaH EBponenckoro coobuecrtea

HecmoTpsa Ha nporpeccuBHoe pacwmpeHne EC go 27 uneHoB, obliee 4ncno Koxe-
BEHHbIX MPeaAnpuUATUN NPOLOMKaeT CHMXaTbCA. 3a nocnegHee AeCATUNETUE KOXEBEHHbIN
CEKTOp NOTepsin TpeTb CBOEro NMPOMBbILLNEHHOrO NoTeHumana n TpeTtb paboyen cunbl. bonb-
Waga 4acTb NOTepb NPOMBbILLFIEHHOIO NoTeHUMana KoXeBeHHbIX NPOM3BOACTB OTMeYanach B
ctpaHax CesepHown EBponbl, epmaHuun n B AHrnun. OnpegeneHHsbie notepy Habnoganvce B
Takux ctpaHax, kak Utanua n McnaHua. OCHOBY KOXEBEHHbIX Npeanpustui B EBpone co-
CTaBnAOT Marnble U CpeaHne NpeanpuaTusa ¢ JaBHEN Tpaguumnen.

B kauecTBe KOXEBEHHOro Cblpbsi UCMOSb3YKTCH LUKYPbl MOKPOCOMEHOro Win CyXo-
COMIEHOr0 KOHCEPBMPOBaHUS, a Takke XPOMUPOBaHHbIM nonydabpukat wet-blue. Poct um-
nopta XpoMMpPOBaHHOrO nonygabpukaTta cBsA3aH C NEpPeHOCOM Hambonee TpygoeMKMX N KO-
nornyeckn BpedHbIX 3TanoB NPoOM3BOACTBA B pa3BMBalOLLMeCcs CTpaHbl. HeraTuBHOM CTOpO-
HOW 3TOro npouecca MOXeT ObiTb MOsIBfiEHME B CTOYHbIX BOAAX M 3MUCCUSA B aTMocdepy
TOKCUYHbIX COeMHEHUIN, NPUMEHEHNE KOTOPbIX B cTpaHax EC orpaHn4eHo nnu 3anpeLyeHo.

Ha pgwnarpamme (cm. pucyHok 1.3) npeacrtaBneHo pacnpegerneHne obbLemMoB npous-
BoAcTBa kO B EC no otaenbHbIM BUAaM.

B Koxxn i Bepxa
00yBH

B OpgesxHble KOXKH
B MeOenbHbIE KOKH

ABTOMOOWILHEIE
KOXKU

B [‘amaHTEepEHbIE
KOXKH

B Jlpyrue BUIBI

PucyHok 1.3 — PacnpeneneHune o6beMoB Npon3BoACTBa KOX
no oTaenbHbiM Bugam B EC

B tabnuue 1.3 npeacTtaeneHbl AaHHbIe MO KONUYECTBY NPEANnPUSTUA, YACTY 3aHSATbIX
Ha npon3BoACTBE M 06bEMY BbiMycka KOX B HEKOTOpbIX cTpaHax EC.
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Tabnuua 1.3 — O6bem Npon3BoACcTBa U 3aHATOCTb B KOXXEBEHHOM CEKTOPE 9KOHOMUKM cTpaH EC

Yucno 3aHATbLIX
KonuyectBO O6bLem
CtpaHa . Ha NpPou3BOACTBE, )
npeanpuaTUn npousBOACTBAa, M
yen.

AHMmMns 22 1200 8700
benbrus 2 129 473
LBeuuns 4 193 1540
"epmaHua 14 1950 9110
®dpaHuna 43 1542 4900
NcnaHus 101 2285 22150
MopTyranus 54 1908 6531
Ntanus 1269 17958 129 000
PyMmbIHUSA 15 539 1527

OcHoBHOe BHMMaHMe B cTpaHax EC obGpawaloT Ha BbICOKYHD NPOM3BOAUTENBHOCTb
KOXX€BEHHOro npomn3BOACTBa M COOTBETCTBME FOTOBOM MPOAYKUMW MOAHbIM TEHOEHUUAM B
OTAENKE KOXM.

Kak cnepyet mn3 pucyHka 1.3, HanbonbLumm obbem Npon3BoACTBa 3aHUMAaET KOXa Ans
Bepxa obysun. Koxa ana mebenu n asBTomobunbHasa koxa coctaBnstoT okono 30 % oT obLue-
ro BblMyCKa. OTU OTHOLIEHNA U3MEHSAIOTCH B LUMPOKUX Npefenax B TeX UMM UHbIX CTpaHax.
Hanpumep, ctpaHbl CeepHon Eponbl (LUBeuus, Mepmanus, ABctpus n AHrnms) ocoboe
BHUMaHWe yaensT Npou3BoACTBY OOBMBOYHLIX KOX Ofs aBTOMOOGUNBHOM U aBMaLMOHHON
NPOMbILLIIEHHOCTM.

CebectonmocTb rotoBon Koxum Ha 50 % — 70 % onpegensaeTcsa CTOMMOCTbIO CbIpbS.
[ons TpygoBbIX pecypcoB cocTtasnseT oT 7 % 0o 15 %, xuMnyecknx matepuanoB — OKOSO
10 %, aHeprumn — 3 %. JKoMormyeckne U3gepXku oueHmBaroTca B npegenax 5 % ot cebe-
CTOMMOCTW NPOSYKLNN.

MHHOBaALUMOHHbLIE TEXHOMNOIMMU B KOXXEBEHHOMW MPOMBILLSIEHHOCTU, KaK npasumno, cBs3a-
Hbl C 3KOsiormyeckon adPEKTUBHOCTLIO N HanpasBsieHbl B OCHOBHOM Ha UCrMonb30BaHWE Me-
Hee TOKCUYHbIX XMMUYECKNX MaTepunaros.

1.4 Jkonornyeckue NnpobrnemMbl KOXXeBEHHOW NMPOMbILLIIEHHOCTHU

TexHonorns NpoM3BOACTBaA KOXM NpesycMaTpuBaeT NPpUMEHEHUEe pasnnyHbIX XumMmye-
CKMX MaTepuarnoB, TakMX Kak CONM TSHKENbIX MeTansnoB, (heHoncogepxalume coeanHeHus,
pacTBOPUTENN, KACNOTbI, KpacuTtenu n ap. 9Tn BellecTBa nonagatT BMECTE CO CTOYHbIMU
BOogaMu B rugpocdepy, BoibpackiBaloTCcs B aTMOCEEPHbIA BO34YX U HaKannmBalTCa B OTXO-
Aax npounssoacTea. [1oaToMy 04HOM M3 BakHENLWMX NpobnemM COBPEMEHHOrO aTana pasBuTus
KOXXEBEHHOM MPOMbILUNIEHHOCTUN ABNSETCA pa3paboTka HOBbIX, Honee TEXHONOMMYHbLIX CNOCO-
6oB 06paboTKM KOXXEBEHHOIO CbIPbSA, METOAOB OYUCTKM CTOYHbLIX BOA M BbIOpOCOB, nepepa-
BOTKM N yTUNU3auum OTXOLOB, MO3BOMSAKOLLMX WUCKNIOYUTL MonagaHue 3arpsasHAlLWmMx Be-
LLLECTB B OKpYXKatoLLyto cpeay.

KoxxeBeHHast NPOMBbILLSIEHHOCTb OTHOCUTCS K MaTepuanioeMKkuM OTpacrsiM, B KOTOPbIX
CTOMMOCTb Cbipbsi cocTaBnsieT cBbiwe 70 % cebecToMMOoCTM roTOBOM NPOoAyKuun. Ha pucyH-
ke 1.4 n3obpakeHo COOTHOLUEHME OTXOLOB M FOTOBOM NPOAYKUMW Npu nepepaboTke LKyp
KPYNHOro poratoro cKkoTa B roTOBYH KOXY C €CTeCTBEHHOW NULIEBOM MOBEPXHOCTbIO.
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W [oTOBas KOXKa

m Cnnnok

| KpaEBbIe oTXoAabl

Mesgpa

M lonibeBas 0b6pesb

B CTpy»KKa

O6pe3b 0TAENOYHASA, NOCKYT,
nbiNb

PaCTBOpMMbIe OoTXoAabl

PucyHok 1.4 — CooTHowweHne 6enokcoaepxamx npoayKToB
npu nepepaboTke wkyp KPC

M3 pucyHka 1.4 cnepyet, 4Tto nuwb 40 % — 45 % GenkoBbIX BELECTB LUKYpbl nepe-
XOOWUT B FOTOBYIKO KOXY M Cnunok. Bospoclume TpeboBaHMA K OXpaHe OKpyXatollen cpefbl,
WwTpadHble CaHKUMM 3a BblOPOCHI TOKCUMYECKMX BeLLecTB, yBenuyeHue 3aTtpaTt Ha yTunuaa-
LUMI0O OTXO40B Npeanonaraet pa3paboTKy HOBbIX TEXHOMOrMM, o6ecneynBatoLLmMX CHUKEHNE
ob6bema oTxoA4oB K 6onee NONHOe Mx Ucnonb3oBaHue. Mo NuTepaTypHbIM AaHHbLIM, NPU Ne-
pepaboTke 1 T KOXEBEHHOro cbipbsi 0bpasyetca nopsaka 550—600 kr TBepAbIX OTXOLOB U
15-50 M3 cTouHbIX Bog ¢ nokasatensmmu XIMK 200-260 kr n BIK 75-95 kr [9].

3HauveHus XIMK n BI1K, a Takke KONMYeCTBO OTXOA0B B 3HAYUTESNIbHOW CTENeHu onpe-
aensetcsa BUAoM nepepabatbiBaeMoro KOXKeBEHHOIo Cbipbsa Y TEXHONOIMen NpomM3BoACTBa.

OcHoBHbIe npouecchl nepepaboTKkn KOXEBEHHOIO Cbipbs NPOBOASATCH B BOOHOW cpefe,
4YTO NPUBOAUT K 0Bpa3oBaHMIO BOMbLIOrO KONMMYECTBA CTOYHbIX BOA, coAepKalimx pacTBO-
pumble 6ernku n oTpaboTaHHble XMMUYecKne maTepuansl. Pacxogpl, cBA3aHHbIE C CO34aHNEM
OYUCTHBIX COOPYXXeHU, MoryT gocturatb 40 % — 50 % Bcex kanuTanbHbIX 3aTpaT Ha CTPOU-
TenbCTBO. B CTpyKType M3aepkek KOXeBEeHHOro NpoM3BOACTBA pacxobl Ha 3JKcnsyaTtauuto
OYUCTHBIX COOPYXXEHMM W peLUeHne OPYrmx 3KOMOornmyeckmx npobrnem uHorga [ocTuratoT
10 %, 4yTO conocTtaBMMO C onnaTon Bcero nepcoHana (12 % — 14 %) [10].

XpomoBoe aybreHne Ha CerogHAWHUN AeHb SBNAETCA caMblM pacnpoCTpaHeHHbIM BO
BceM mupe. CoenHeHMs XxpoMa B 3Ha4YnUTerNbHbIX 0O6bemax nonagarT B NpUMpoAHble BoAoe-
Mbl. B TO )Xe BpeMs KoXeBeHHble oTxoAbl, cogepxatue xpom (I11), He BkntoyeHbl B EBponeit-
CKMI nepeyeHb OnacHbIX OTXO4O0B, NOCKOSIbKY He obragarT xapakTepucTtukamu, Heobxoam-
MbIMW NS KNacCcugukaunm nx B Ka4ecTBe onacHbIX oTxoaos [11].

CoeavHenns wecTtuBaneHTHoro xpoma (V1) He ucnonb3ytotca B aybneHnn. OgHako
CyLLleCTBYyeT OMacHOCTb OKucneHuss coeamHeHun xpoma (lll), npucyTCTBYIOLMX B KOXe, B
xpom (VI) B TexHONorm4eckom npotecce npomssoactea [12, 13]. Hanbonee BeposaTHoOM npu-
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4YnHon obpasoBaHma xpoma (VI) B KOXXe MOXeT ObiTb NPOLECC OKUCIEHUS, BbI3BaHHbIA Mpu-
cyTcTBMEM CBOOOAHBLIX paaukanos, obpasylomxca B pesynbTaTe BO3OENCTBUSA Ha XUPbl Bbl-
COKOWM TemnepaTypbl B MPUCYTCTBUN KaTann3aTtopos.

BONbLINMHCTBO TEXHOMOrMYECKNX MPOLLECCOB KOXXEBEHHOIO NPOW3BOACTBA OCYLLECTB-
nseTcs B BOAHbIX pacTtBopax. OTpaboTaHHble pacTBOPbI KOXEBEHHbIX NPeanpuaTun npea-
CTaBnAT CoBON CrOXHbIE MHOTOKOMMOHEHTHbLIE CUCTEMbI, XapakTepu3yoLmnecss BbICOKMMMU
3HauyeHuamn XIK n BIK. CogepxaHne pasnmyHbiX XUMUYECKUX COEANHEHUN B CTOYHbIX BO-
Aax 3aBMCUT OT NPUHATON Ha NPeanpUATUN TEXHONOMMN 0BpaboTKN KOXKEBEHHOIO CbIpbS.

[Mpy 04MCTKE CTOYHbIX BOA KOXXEBEHHOIO NPOM3BOACTBA 0Opa3yeTcst HECKOSbKO BUOOB
0CagKkoB, KONMMYECTBO KOTOPLIX cocTtaBnseT oT 5% go 9 % ot obwero obbema CTOKOB.
B coctaB aTux ocagkoB BXOAAT GenkoBble BeLeCcTBa, COMK, XUPbl, Kpacutenu n apyrme co-
euHeHus, ucnonb3dyemble ans 06paboTkm CbipbS.

OagHMM 13 OCHOBHbLIX KOMMOHEHTOB OCafKka SBMSOTCA NPOAYKTbl pacnaga 6enkos
WKypbl. O6e3BOXMBaAHME OCAAKOB MPOU3BOAUTCS Ha MMNOBbLIX NoLwagkax, BakyyM-gunbTpax,
ueHTpudyrax, ounbtp-npeccax. BnaxHocTb 06e3BOXEHHbLIX 0caakoB coctaBnseT 60 % —
75 %. Cnocobbl nepepaboTkn 06e3BOXKEHHbLIX OCALKOB BKOYAIOT YyTUAM3aLMIO, KOMMOCTU-
poBaHue, nNpoun3sBoacTBO Ouorasa [14]. Ocagku, He cofepXaline TOKCUYHbIX COeANHEHUN,
MOXHO MCMNONb30BaTh B KAYECTBE OPraHN4eCcKUx yaobpeHuin.

[MockonbKy cyxoe BelwecTBO 06e3BOXEHHbIX 0caakoB Ha 50 % — 70 % cocTtouT n3 op-
raHNYEeCKUX COeAMHEHWI, TO CXKUraHWe TakMX OCaAKOB MO3BOSISIET HE TOSbKO COKPaTUThL 00b-
€M OTXOA0B, nognexaimx 3aXOpOHEHUIO, HO U NOMYYUTb AOMNONHUTENBbHbLIN UCTOYHUK SHEp-
rmu.

3ona OT CXKuraHuMsi 0CagKoB OYUCTHBIX COOPYXXEHUN, HE coaepKallas TOKCUYHbIX Be-
LecTB, MOXeT BbITb MCNOMb30oBaHa B KadecTBe A406aBOK B CTpOUTENbHbIE MaTepuansl, Npu
NPOn3BOACTBE acanbTa, Kak HanosIHUTENb B NPOM3BOACTBE PE3NHOTEXHUYECKUX U3OENnNin
[14].

3arpssHeHne BO3OYLLHON Cpeabl Ha KOXEBEHHbIX NPeanpuaTUaX CBA3aHO C NPUroToB-
NEHVEM N MCMNOMb30BAHMEM TEXHOSOMMYECKNX, B OCOBEHHOCTN OTAENOYHbIX, PacTBOPOB B
yCnoBmMAX MNOBbILUEHHOW TemnepaTtypbl. Mcnonb3oBaHue cynbarta amMOHMA Ha CTaguu
o6e33onmBaHna NpuBoANT K obpasoBaHMio ammmnaka. CepoBogopon, OTHOCALMACA K CUMb-
HbIM TOKCUYECKUM rasam, MOXeT BblOENATbCS NPy NOAroTOBUTENbHbIX NMPOLIEecCax KOXEBEH-
HOro nNpomu3BoAcTBa. Vicnonb3oBaHMe aMUMHOCMOS B KpacUIbHO-XMPOBasibHbIX npoLeccax, a
TakKke B Nepuon XpaHeHusi roTOBOM MPOAYKUMM Ha CKrnagax NpuBOAMT K BblAENEHUIO NapoB
dopmanbaernga B okpyxatrLlyro cpeny. ATMOCHEPHbIN BO3AYX MOXET 3arpA3HATLCA NeTy-
YUMW OpraHMYECKMMU PaCTBOPUTENSIMW, BbIAENAOWMMUCA MPU OTAENKE KOXW MONMMEPHbI-
MMU.

Hapsigy ¢ XMMUYeCKMMU COEAMHEHUSIMU, Ha pasfnyHbIX CTaausax MNpPOU3BOACTBA B
BO3AYLUHYI0 Cpedy MOXET BblAenaTbCca 60MbLlioe KONMYecTBO Mbinn, KOTopas obpasyeTcs B
pesynbTaTte BO34ENCTBUS TEXHONOMMYECKOro obopyaoBaHus Ha obpabaTtbiBaeMbli MaTepuan
B npouecce wnuosaHus.

BbIBpOChl TOKCMYECKMX BELLECTB, TakUX Kak Cynbduabl, aMMnak u MHOrMe opraHuye-
CKMe pacTBOpUTENU, MOFYT OOCTUraTh YPOBHEN, Tpebytowmx obopyaoBaHus pabounx mect
COOTBETCTBYHOLUMMU CUCTEMAMUN BEHTUNALMMN.

Hay4yHo-TexHU4ecKkne HopMaTMBbl BO3AEWCTBMS Ha OKpYXaloLwlyto cpeny paspabaTbl-
BalOTCHA ANA NPOU3BOACTBEHHbLIX OOBHEKTOB B hOpME NMPOEKTOB TOMOB HOPMATUBOB OOMNYCTU-
mbix cbpocos (HOC), npegensHo gonyctumblx Beibpocos (MOB), HopmaTtnBos o6paszoBaHus
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0TX040B M NuMnTOoB Ha nx pasmewieHme (HOOIJIP). MNMoctaHoeneHnem MpaBsutensctea PO ot
3 asrycta 1992 r. Ne 545 (c nameHeHusAMU, BHeCEHHbIMU 16 utoHs 2000 r. nocTaHOBMEHNEM
Ne 461) npuHAT MNopsaok pas3paboTku 1 yTBEPXKOAEHUSA SKONOrMYECKNX HOPMATUBOB BbIOBPOCOB
N COPOCOB 3arps3HAIOLLNX BELLECTB B OKPY>KaIOLLY NPUPOLHYO cpeay, NMMMUTOB UCMONb30-
BaHWA NPUPOAHbIX PeCYypCoB, pasMeLLleHNs OTXOO0B.

Pasgen 2. OnucaHue TeXHONMOrMYeCKUX NPoLieccoB, UCMONb3yeMbIX
B HacTosiLee BpeMsl B paccmaTpuBaeMou oTpacnu
NPOMbILLNIEHHOCTH

2.1 O6wme cBeaeHUA O TEXHONONMU NPOU3BOACTBA KOXMU

[Mpouecc npon3BoACTBa KOXM U Mexa npeactaBnsieT cobon COBOKYNMHOCTb MHOMOYMC-
NEHHbIX U OYeHb pa3Hoobpa3Hbix 06paboTok chbipbs M nonydabpukaTta, BbINOSHAEMbIX B
onpegeneHHon nocregoBaTenbHOCTU. Bece 9T 06paboTkn NO xapakTepy nexalimx B ux oc-
HOBE BO34ENCTBUM Ha Cbipbe N nonygabdbpukat yCrNOBHO MOXHO pasgenuTb Ha ABe rpynnbl:
nepsas — 06paboTkM, OCHOBY KOTOPbIX COCTaBIIAIOT XMMMUYECKME N PU3NKO-XUMNYECKME AB-
neHuns, n BTopas — obpaboTkn, 6asnpyomecs Ha MexaHU4eCKNX BO3LENCTBUSAX.

O6paboTkam nepBow rpynnbl NOABEPratoTCs, Kak NpaBuio, NapTum Cbipba UM Nony-
abpukata, NO3ITOMY UX Ha3blBalOT MapmMUOHHbIMU. [TpON3BOACTBEHHAA NapTUSA Cblipbd —
3TO rpynna OAHOPOAHbBIX LIKYyp, NnogobpaHHasa no Buay, passBecy unu pasmepy, MeTogy KOH-
cepBUpPOBaHUS, TOMNWNHE U NAOTHOCTU. [apTnoHHbIE 06paboTkM 0BBLIMHO OCYLLECTBAIOTCA
norpy>XeHnem napTum coipbs unu nonydabprkata B obpabaTbiBatOLLYIO XXMAKOCTb U NPOBO-
AATCA B cneuyunanbHon annapatype. VcknoueHne npeactaBnsaioT Cylika U yBnaXxHeHue, sB-
ngowmecs no cBoen CyLHOCTN (PU3UKO-XUMUYECKUMU NpoLeccamu.

O6paboTkam BTOpPOW rpynnbl HA MalUMHAX UKW arperatax NoABepraroT, Kak npasumo,
oTAenbHble LWKYpPbI, LWWKYPKA unn eanHuubl nonydgabpukata. Takne obpaboTkn HasbiBalOTCA
nowmy4HbIMU.

CnoxuBluascs K HacTosilemy BpeMeHu obuias cxema KOXXeBEHHOro NpouM3BOACTBA,
oTpakarLlasa CyLHOCTb BbipabOTKN KOX, UMEET CrneayoLmin BUA:

- BblA€NeHNe M3 LUKYpbl AEPMbl C HEOOXOAMMbIMU ANA OAHHOTO BMAA KOXW MUKPO-
CTPYKTYPOM N XUMUYECKUM COCTaBOM (MONyYeHUsI ronbs);

- (bykcaumss CTPYKTYpbl ronbd, NpuaaHne CTPYKTYPHbIM dfieMeHTaM YCTOMYMBOCTU K
AEeNCTBUIO Bnarn, TepMmnyeckum, bakrepmanbsHbiM BO3aencTBuaM (nonydeHne gybneHoro no-
nygabpukara);

- npugaHMe pybneHomy nonydabpukaty HeobxoauMbiX  (PU3UKO-MEXaHUYECKUX
CBOWCTB U BHeLUHero Buaa (nonyyeHue Kkpacrta u rotToBOW KOXMK).

B cooTBeTCTBUM C 3TUM BCE NPOLECCHI 1 ONepauun KOXXeBEHHOro NPOM3BOACTBA rpyn-
nMpylTCA cnegyowmm obpa3om: OTMOYHO-3051bHbIE, 3aKaHYMBaKOLMECS NOTYYEHNEM FOMbS;
npeoaybuneHo-aybunbHble, 3akaHuMBalLlWmecs nonyyvyeHnem aybneHoro nonydabpukara;
KpacurbHO-XMpoBasibHble NPOLECCHl U CyLUKa, 3akaH4YMBatoLmecsa nonyyeHnem nonydgadpu-
KaTta «KpacT», U OTAEeNOYHble, 3aKaH4MBalLWMeca NonyYyeHneM rotoBon Koxu. Takoe gene-
HWe NPUMEPHO COOTBETCTBYET AENEeHNI0 KOXKEBEHHOIO 3aBoa Ha Liexu.

Koxa sBnseTcss OCHOBHbIM MaTtepuarnioMm, UCMNonb3yembiM B MNpou3BOAcCTBE 00yBM,
ogexabl, ranaHTeperHblx nsgenun, mebenu, B kKayectse obMBKM canoHOB aBToOMoOunen, ca-
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MOSETOB, a Takke BO MHOMMX APYrMX OTpacrsx NPOMbIWEHHOCTU. HasHayeHme Koxu onpe-
AeNnseT TEXHONOMI0 ee N3roTOBMEHMS.

B npouecce 06paboTkn KOXXEBEHHOMO ChiPbsi HA Pas3NU4YHbIX cTagnax obpasytoTcsa no-
BG0o4YHbIe NPOAYKTbI, KOTOPbIE TaKKe HaxoOAT CBOE NMPMMEHEHME B Ka4yecTBe MaTepuanos Ans
NULWEBON N MeONLMHCKOW MPOMbILLFIEHHOCTU, B KOCMETONOMKN U hbapMmaueBTUKE.

Ha npoTspkeHun nocnegHux net 60nbloe BHUMaHUe yaensanochb 3KOOrm4ecknm npo-
Bnemam KOXeBEHHOro NPOM3BOACTBA, YTO CNOCOGCTBOBANO CyLEeCTBEHHOMY WM3MEHEHWUHO
TEXHOSOrMM OTAENbHbIX NPOLIECCOB N MUCMOSMb30BAHUIO HOBLIX, 6bonee 6e3onacHbIX XMMU4e-
CKMX MaTepuanos. B pesynbTaTe aTOro yaanocb CBECTUM K MUHUMYMY MOTEHUManbHOe BO3-
AENCTBMNE KOXEBEHHbIX NPeanpuUsaTUIA Ha COCTOAHME BO3AYLUHOW cpeabl, BOAOEMOB M MOYBbI.
TexHonormyeckne peLleHns onsa ynyyleHnss 9KoNorMyecknx nokasatenen npeanonaratTt nux
npeaBapuUTENbHY0 CUCTEMHYHO OLEHKY C y4eTOM 0OLmMX 3aTpaT Ha peanuaauuio 1 nnaHupy-
emoro adgdgekra.

Takum obpasom, paboTa, CBA3aHHas C BHeOPEHMEM HOBbIX TEXHOMNOrMM obpaboTku
KOXW, HanpaBfeHHbIX Ha CHWXEHME 3arpsi3HEHUST OKpYXKatoLLen cpeabl, TpebyeT TwaTenbHo-
ro aHanusa CyLecCTBYHLMX U HOBbIX METO40B 06paboTku, B TOM YMCIiE OLEHKM 3aTpaTt Ha
peanunsauuio pasnnyHbiX BApUaHTOB OpraHM3aumm TEXHOMNOMMYECKOro npoLecca.

CnoxuBLuascs K HacTosiLeMy BpeMeHM obLlias cxema KOXEBEHHOro npou3BOACTBa
(cm. pucyHok 2.1), oTpaxatoLiasi CyLHOCTb BbIpaboTKM KOX, UMeEeT cneayoLwmmn Bua;

- BblA€neHne n3 LWKypbl AepMbl C onpeaenieHHbIMU, HeobXoauMbIMKU ANA AAaHHOTO BU-
Aa KOXW, MUKPOCTPYKTYPOM U XMMUYECKMM COCTaBOM (ronydeHue ronbd). Ha aton craguum
OCYLLECTBAIOTCA CreayloLlme MexaHnyeckne onepaumn: CroHka LWepcTn, mesgpeHne, aBoe-
Hue (Npyn HeoBXoaUMOCTHN);

- hukcaums CTPYKTypbl ronbsi, nNpugaHue CTPYKTYPHbIM 3flIEMEHTaM YCTOMYMBOCTU K
AENCTBUIO Bfaru, TepMmn4ecknm, bakrepumanbHbiM BO34encTBuaAM (nonyyeHne gybneHoro no-
nygabpukara). [lybneHoin nonycdabpukaT OT>KMMaKT, CTPOratT, KaHTYHOT;

- npugaHne aybneHomy nonydabpukaty HeobxoauMbIX — (PU3UKO-MEeXaHU4EeCKUX
CBOWCTB M BHELUHEro Buaa. ATOMy CNOCOOCTBYIOT TakMe onepauuun, Kak pasBoOAKa, OTXKUM,
CyLLKa, YyBNaXXHEHWe, TSXKKa, rPyHTOBaHWE, NOKPbIBHOE KpalueHue, wnndoBaHne, obecnbinu-
BaHWe, NpeccoBaHue, rmaxeHne, UsMepeHne nnoLwaau.

B cooTBeTCTBUM C 3TUM BCE MPOLIECCHI U OMNepauumn KOXXEBEHHOIO NPOM3BOACTBA rpyn-
nUpyoTCa cnegylowmm obpasom: NOAroTOBUTESbHbIE, 3aKaHYMBaOLIMECH MOSTyYEHMEM TO-
nbs, NpegaybuneHo-aybuneHble, 3akaHymBaroLwmecs nonyvyeHnem gyéneHoro nonydgabpuka-
Ta, KpacuibHO-XXMPOBasbHble N OTAENOYHbIE, 3aKaHuYMBaloLWmMeca nonyvyeHmem nonydgabpum-
KaTa «KpacT» U1 roToBOWN KOXMW. Takoe AefieHne NpMMepHO COOTBETCTBYET AENEHUIO KOXe-
BEHHOrO 3aBOJa Ha Lexu.

O6paboTkun, OCHOBY KOTOPbIX COCTaBNAT XUMUYECKNE U (PUIUKO-XMMUYECKME SABME-
HWA, OTHOCAT K npoueccam. O6paboTku, Gasupylowmecss Ha MexaHUYeCcKUX BO3OENCTBUSAX,
OTHOCAT K onepauusm. B pesynbTaTe nx BbINOAHEHNA MOTYT U3MEHATLCS pa3Mepbl U hopma
obpabaTtbiBaeMoro obbekra, a nHorga n dmsnyeckme CBONCTBa.

Onepauuun B KOXXeBEHHOM MPOU3BOACTBE XapaKTEpPU3YKTCH, Kak NpaBumio, UHAMBUAY-
anbHon 06paboTKOM KaXaon eanHULbl Cbipbs Uy nonydabpukata ¢ NOMOLLLIO MaLUVH, ar-
peraToB, NPUCNOCOGNEHNA U T. A.

TexHonornyeckas cxema Npon3BOACTBaA KOX XPOMOBOro Metoaa aybneHunsa npencras-
rneHa Ha pucyHke 2.1.
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TexHonormm NpomnsBOACTBa KOX PasfMYHOro Ha3HAYeHUs MOryT CYLLECTBEHHO OTNu-
4yaTbCs, HO OCHOBHas Cxema NPOW3BOACTBA M NOCNeA0BaTENbHOCTb MPOLIECCOB U OnepaLmm
noeHTu4YHbl. KnakocTHble npouecchl npoBoasatca B 6apabaHax unu 6apkacax. OtaenbHble
npoLeccbl MOryT UCMNONb30BaTbCA TOMbKO AN ONpeferieHHbIX BUAOB Cbipbs. Tak, 06e3xu-
puBaHue, B KadecTBe oba3aTenbHOro npouecca, NPUMEHSIETCA TONbKO Npu 0bpaboTke oBYM-
Hbl U CBUHBbIX LWKYp. B npon3BoacTBe KOX U3 OBYMHbLI MOXET OTCYTCTBOBaTb npouecc obes-
BONalumBaHnsa 6e3 coxpaHeHus LepCTn, NOCKOMbKY OHa MOXET HaWTW NPpUMEHEHWEe B Kade-
CTBE CbIpbS ANA U3roToBEHNs BanaHom obysu n detpa.

Ha oTgenbHbIx cTagusix NpOM3BOACTBA MOMy4YalT KOXeBEHHble nonydabpukaTsl, KO-
TOpble MOryT nepefaBaTbCA Kak BHYTPW NpeanpuaTua, Tak u aBnsaTbCA NpegMeTamMmn TOpros-
nn. Tak Ha cTaguMM OTMOYHO-3051bHbIX NMPOLECCOB MOcCne ABOEHUS ronbs obpasyloTcs ABa
CNnos: HWKHUIA (BaxTapMsiHbIN) CNUITOK U BEPXHUI (NULEBOW) CNWIOK, KOTOpbIE Nocne Aomnors-
HUTENbHOM 06PabOTKM N3BECTBID MOXHO UCMOMb30BaTh B NPOU3BOACTBE NULLIEBLIX 060N0YEK
n BruocbapmnpenapaTos.

KoxxeBeHHOE Chbipbe

YpaneHue conu

v
CopTupoBka
v
OTMOKa OTMouYHO -
300bHbIE
v npoLiecchbl
3oneHue-
obesBonalunBaHue
v
Meanpexune
MpegoybunbHo-
\ AyovnbHble
[1BoeHKE B ronbe. npoLecchl

Obpeska Haxpomsbl,
Aoobpeska, KOHTYpUpoBaHue

v
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OkoH4aHue pucyHka 2.1

| [soeHue nonydabpukaTta |

e

CrporaHue

Cywka. YenaxHeHune

v

MexaHuyeckue npoueccsl
OTOENKM
(pasbueka, TaxKa, wWnudoea-
HWe, NpeccoBaHune, rnaxeHune)

v

MoKpbIBHOE KpalleHne
3akpenneHue

— —

[oToBagd KoXa

Pl/lcyHOK 2.1 — Cxema TEXHONOrM4ecKoro npouecca npomn3BoacTtea KOX XpomMoBOro ,El,y6J'IeHMFI

Mpn 06paboTke OBYMHBI TAKOW NPOMEXYTOYHOW CTaguen ssnseTca nukenesaxue. Mu-
KeneBaHHOE roflbe MOXET fnepefaBaTbCa Ha Apyrne npeanpuaTna Ona ganbHeuwen nepe-
paboTKu.

Hanbonee pacnpocTtpaHeHHbIMM BMAamMuM nonygabpukaToB, KOTOpble MOXHO nepena-
BaTb C NpeanpuaTUa Ha NpeanpudaTne, sSBAsTCA BNaXHbIM nonydgabpukaT nocne XxpomMoBo-
ro ayénenus wet blue n BbiCylleHHbIM NonydabpukaT Nnocne KpacubHO-KMPOBarbHbIX MPo-
LeccoB 6e3 OTAENKN «KpacT».
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KoxxeBeHHOe cblpbe MoCcTynaeT Ha MpeanpuaTUa U3 pasfnyHbIX UCTOYHUKOB: HeMo-
CPEeACTBEHHO OT MsiconepepabaTbiBalOWMX 3aBOAOB, OT 3aroTOBUTENbHbIX OpraHu3auun u
dupM, OT YaCTHbIX NnL,

2.1.1 Npuemka, copTUpPOBKA U XpaHEHMNE KOXXEBEHHOIO CbIpbsi

[MepBbIM TEXHOMOrMYECKMM NOApPA3OENEHNEM KOXEBEHHOro Npeanpusatvis siBnsieTcs
KOXXCbIPbEBOWN LIEX, B KOTOPOM MPOU3BOAUTCHA MpUEMKA, COPTMPOBKA, Npyu HeobxoomMmocTu
AOKOHCEPBMPOBaHNE Chbipbs, U NOcneayoLlee ero XxpaHeHue. lNpegsaputensHas COpTUPOBKA
MOXeT ObITb OocyLlecTBrneHa Ha 6onHe nnu pupmMamMmmn-3aroToBUTENSIMA, HO B NOOOM crnyyae
NPOV3BOANTLCS AOMONHUTENBHO B NpoLecce Npuemkn coipbs. CopTUpOBKa OCYyLLECTBNSETCS
B 3aBMCUMOCTM OT BMAa Cblpbs, MacCbl, COPTHOCTU. B HEKOTOpPLIX cnyyasax npou3BoanTCSA
AONONHUTENBHOE KOHTYPUPOBaHME LLKYP.

[lokoHCepBMpPOBaHME KOXXEBEHHOMO Cbipbsi MPOM3BOANTCA METOAO0M MEPECHINKN COJbHO,
B HEKOTOPbIX cry4vasx ¢ gobasneHnem 6uounaos.

KoxxeBeHHOe cbipbe, cchopMnpoBaHHOE B NPOU3BOACTBEHHbLIE MAPTUKN, XPaHUTCS Ha
crneumanbHbIX NOAA0HAX B BEHTUNMPYEMbIX U NPOXMadHbIX MOMELLEHUSIX, OTKyA4a nocTynaeT
Ha 06paboTKy B OTMOYHO-30JTbHbIN LiEX.

2.1.2 OTMOYHO-30J1bHbIE NpoLecChl U onepaunmu

OTmMoka. bonbluas YacTb KOXXEBEHHOMO Cbipbs NOCTYNaeT Ans nepepaboTkn Ha Koxe-
BEHHble 3aBOAbl B KOHCEPBMPOBaHHOM Buae (MOKPOCONEHOM, MPECHO-CYXOM, CyXO-
coneHom). PackoHcepBupoBaHME Cbipbsi U MPUMBEAEHWE €r0 B COCTOSIHME, MaKCMMarbHO
npubnuxatoLieecs K napHoOMy Kak no creneHu obBOAHEHMS, Tak U MO MUKPOCTPYKType, OO-
cTuraeTcs B npouecce OTMOKU. [1pn OTMOKe 13 ChipbSa yOansatTCs KOHCEPBUPYHOLLME BeLle-
CTBa, rpsi3b, KPOBb M pacTBopuMble 6ernku. LLKypbl nocne oTMOKM OOMKHbI ObiTb MATKMMU NO
BCEW TOMWMHE WM nnowaan, maTtoBo-6enbiMm B paspese. CoaepxaHue Bnarum B Cbipbe U3
LLUKYP KPYNHOro poratoro ckoTa nocrne oTMOKM A0SMKHO BbITb HE MeHee 65 %.

OTmoka NpoBOAUTCA B NOABWXHOW annapaTtype, B OCHOBHOM B 6apabaHax. BHelwHui
Bna 6apabaHa ons npoBeaeHNss OTMOYHO-3051bHbIX NPOLECCOB NPeACTaBfeH Ha PUCYHKe 2.2.

PucyHok 2.2 — bapabaH ans 0-TMOYHO-3051bHbIX MPOLIECCOB
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MpoOomknTenNbHOCTL MpoLecca OTMOKM OonpedensieTca B 3aBUCMMOCTM OT MeToaa
KOHCEPBMPOBaHMWS, COCTOSAHUSA CbIpbsi, UCNONb30BaHNSA 0DOCTPUTENEN U COCTaBNSET OT He-
CKOSbKMX YacoB A0 ABYX CYTOK. B HEKOTOpbIX cnyyasax ana npegoTBpalleHns pas3sutus b6ak-
TepuanbHbIX NMPOLLECCOB B paboumni pacTtBop BBOAAT Guoumapbl. Ona nHTeHcudukaumm npo-
uecca OTMOKM PEKOMeHOyeTCs UCMNoSib3oBaTb (PepMeHTHble npenapaTbl U MOBEPXHOCTHO-
aKTUBHbIE BeELLlECTBA.

Mpn npoBeaeHUN OTMOKM KOHTPONMPYIOT napaMeTpbl npouecca (Temnepartypy, Xua-
KOCTHbIN KOIMDULMEHT (K. K.), NPOAOIMKUTENBHOCTD, pacxo XMMUYECKNX MaTepmanos 1 BO-
Abl), COCTOsSIHME LWKYP (MSArKOCTb, LBET pa3pesa LUKYpbl, KOTOPbIA JOMKEH BbITb paBHOMEPHO
6enbiM), COCTOSIHME BOTOCAHOIO MOKPOBA.

O6e3BonawmBaHne u 3oneHune. Llens obessonawmeaHua — ocnabneHme cBA3n BO-
noca n anuagepmuca ¢ 4EPMON U norHoe ero paspyweHue. MNMpu obpaboTke LKyp B Cynb-
nOoHO-N3BECTKOBOM pacTBOpe OAHOBPEMEHHO C 06e3BoNnalMBaHMEM OCYLLECTBASETCS 30-
neHune. OTaenbHble TEXHONOrMKM nNpeaycmMaTpmBaloT UCMOSMb30BaHME LLEMNOYHbIX NpoTeas u
BCNoOMoOraTesibHbIX XMMUYECKUX MaTepmnarnoB Anda ycuneHms obessonawinBaroLLero 4ENCTBUS.

Mpn obesBonaliMBaHUN Cbipbs U3 LLUKYP OBEL AN COXPaHEeHUs1 LEeHHOW LepcTu Uc-
NoSb3yT HaMa3HOW MeTO[, 3aKMYaloWmMNCca B HAHECEHUN Ha BaxTapMSAHYH0 CTOPOHY LLKY-
pbl CMEeCK, COCTOSILLLEN U3 Cynbuaa HaTpus, rMApoKcMaa Kanbuma u xnopuga kanbums. 3Ta
CMeCb MOXeT ObITb HAaHeCeHa Kak Bpy4Hyl, Tak U MeTo4oM nonvea. B pesynbTaTte Takom
06paboTKkn CBSA3b BONOCa C AEPMON 3HAYUTENBHO ocnabeBaeT, U ero MOXHO Nerko yaanutb
CO LUKYPbl Ha BOSIOCOCIOHHbIX MalUMHax unu Bpy4yHyto. OBYMHa Nocne yganeHus wepcTtu no-
CTynaeT Ha 3051eHue.

B pesynbTtate 3oneHua nonyyakT ynpyroe Habyxwee ronbe, OCBOOOXAeHHOe OT
LEepCTH, a TakkKe B 3HAYUTENbHOM CTEeNeHn OT rnobynsapHbIX 6enkoB U HeBenkoBbIX KOMMO-
HEHTOB.

Me3gpeHue. HasHayeHne onepauumn — yaaneHue Co LIKYp WUn rofiba Ha Me3apuiib-
HbIX MalUMHax MOAKOXHO-XMPOBOW KreTyaTku, npupesen msica n cana. MesgpeHue moxeT
NPOBOANTLCS B Cbipbe MOCe OTMOKM M 305eHus. Hanbonee kayecTtBeHHOe Me3fpeHune ocy-
LecTBNAeTCA nocrne 305eHus, koraa obpabatbiBaeTcs ronbe B COCTOAHMM HabyxaHus, npu
KOTOpOM gocTturaetcsa Tpebyemas cTeneHb ynpyroctv u BbipaBHMBaHWE TOSLUHbI OTAEMb-
HbIX TONorpauyecKnx y4acTKoB.

Mesgpa, yoandemas B npouecce MallnHHOn obpaboTku, nogaeTcsi C NPOMbIBHOW BO-
Aon B crneunarnbHble COOPHUKN.

IBoeHue ronbs. HasHayeHMe onepaunmn — norydyeHue rofibs U KOXnW 3afaHHOW Tor-
WnHbIL. [NpeumyliecTtBamMmn OBOEHMS rofnbs SABRSIOTCS Bonee BbICOKOE KayecTBO KOX U 6onb-
LM BbIXOA FOTOBbIX KOX MO Nfowagn rno CpaBHEHUIO C ABOEHMEM XPOMMPOBAHHOMO MOSYy-
dabpukata. OgHaKO paBHOMEPHOCTb TOMLWMHbI rOfbs B pe3dynbTaTe ABOEHUS He Bcerga oT-
BevyaeT npeabsasnseMbiM TpeboBaHuaM. K ToMy e OBOEHME B rofibe ABMSETCs 4OCTAaTOYHO
TPy4OEeMKOW ornepaumen.

Onepauusa Npon3BoaUTCH Ha ABOUMbHbLIX MalIMHAX, CHABXEHHbIX NEHTOYHBbIM HOXOM.
B pesynbtate pacnnuBaHus rofiba nosyvyatoT BEPXHUN (JTIMLEBOW) U HXKHUIN (BaxTapMsHbIN)
CMWIOK.
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2.1.3 NpepayounbHO-AYOUNBbHbIE NpoLecChl U onepauum

O6e33onuBaHume. Llenb npouecca — yganeHue LWenoYHbIX peareHTOB U3 rofiba no-
crne 30neHna n cHaTne Haxopa. MNpn 06e33onnBaHUM NPUMEHSIIOTCA KUCTbIE CONKU, Hanpumep
cynbcat amMoHus, 1 cnabble opraHnyeckne KUCNoThbl, HANPMMeEpP MOMOYHasa unu pranesas.
Mcnonb3oBaHWe CUMbHbIX KMCIIOT MOXET NPUBECTU K 06pa3oBaHMO TOKCUYHOrO CEpOBOAO-
poga. B npouecce obesszonuBaHMs M3 ronbs M3BMEKaKOTCA BOOOPACTBOpUMbIE Bernku u
OCTaTKu KepaTuHa Bonoca. B pesynbtate o6e33onuBaHns ronbe nepeBoanuTcs B COCTOSIHUE,
Bnn3koe K HerWTpanbHOMY, YMEHbLLUAeTCcs ero HabyxaHue, co3gaetca pH cpeabl, 6Gnaronpu-
ATHBIV ANA NPOBEeAEHUs MArYEHNs, YMeHbLUAeTCs CoaepXXaHne B rorfibe conem Kanbuus.

MsaryeHue. 310 KpaTKOBpeMeHHas obpaboTka YaCTUYHO UK NOSNTHOCTLIO 06Ee330M€EH-
HOro rofbs B BOAHOW cpefe rnpuv NoBblLEeHHOW TemnepaType epMeHTHbIMU npenapartamu, B
pesynbTaTte KOTOPOW yoanawTCs OCTaTKU FHencTa, NMPOUCXOaUT MOMHOe onajeHue Haxopa,
yaaneHne u3 gepMbl MEXBOSIOKOHHbIX BenkoB, NPOAYKTOB pacnaja KepatuHa, YrineBO4OB U
XWPOB LLKYpbl, yBENMYMBaETCS BO3AYXOMNPOHULAEMOCTb ronbs. B npouecce mardyeHus npo-
ncxoant bonee rnybokoe pasgeneHne CTPYKTYPHbIX 3N1EMEHTOB JIMLEBOrO Crosi AepMbl,
BCNeACTBME Yero OH npuobpeTaeT MArKOCTb, MMagKoCTb, LIENKOBUCTOCTb, a rotoBas Koxa
CTaHOBUTCS anacTu4Hom n bonee Taryyen.

O6e3xupuBaHue npoBoanTCA Npu o6paboTke Cbipba U3 LLKYP OBEL, COAEPXKaHUNE XKN-
pPOBbIX BeWecTB B KOTOpbIX cocTtasnseT 15 % — 20 %. 3HauuTenbHoe coaepXaHue Xxupa
MOXEeT OTpULaTeNbHO CKa3aTbCsl HA NPOBEAEHMM NMPOLLECCOB AYyONeHns 1 KpalLeHus.

CyLecTBYHOT TPU OCHOBHbIX MeTOAa 06e3XKMPUBAHNS:

- OpPraHoO3aMyrnbCUOHHOE, MPU KOTOPOM ronbe obpabaTbiBaeTcs B BOOHOM pacTBOpe B
NPUCYTCTBUN NOBEPXHOCTHO-AaKTUBHbIX BELLECTB U OPraHNYeCKUX pacTBOpUTENEN;

- BOAHO3MYSbCUOHHOE, NPU KOTOPOM ronbe obpabaTbiBaeTcss B BOO4HOM pacTBoOpe B
NPUCYTCTBUM NOBEPXHOCTHO-AKTUBHbIX BELLECTB;

- obe3xnpmnBaHme B cpefe OpraHMYecKoro pacTtBopuTens.

MNMukeneBaHue. Llenb npouecca — noarotoBuTb ronbe K aybneHuto. O6paboTky nNpo-
BOOAT pacTBOpaMu, COCTOSALMMU U3 CMECEWN KUCIOT UMM OOHOM KUCMOTbI U CONMU. 3HaYeHune
pH nMKenbHOW XXWAKOCTU COCTaBnsieT NpumMepHo 3,5.

Ldyo6neHue. MNpouecc aybneHns ABNAETCA OQHUM U3 BaXKHENLUNX B KOXXEBEHHOM Mpo-
nssoactee. [lybneHne moxeT NpouM3BOOUTLCA Kak Ha OTpaboTaHHOM MUKENbHOW XWOKOCTW,
Tak 1 Ha HOBOM pacTBope. [ybswue BewecTsa BCTynaT BO B3anMOAENCTBME C DYHKLMO-
HanbHbIMWU rpynnamMu MOMEKYNSApPHbIX LUenen kornnareHa, obpasys ycTonuvBble AOMOSHU-
TenbHble nonepeyHble cBa3un. [Npu aToMm npoucxoant opMMUpoBaHUE MOPUCTON CTPYKTYpbI
KOXW, OHa npuobpeTaeT yCTOMYMBOCTb K MMOPOTEPMUYECKOMY BO3OENCTBUIO, K OENCTBUIO
MUKPOOPraHNM3MOB, NMOBbLILWAETCA NPOYHOCTb Ha Pas3pbiB.

Pasnuyatot cneaytowme Bugpl oybneHna: xpomosoe aybneHme, npyM KOTOPOM UCNOSb-
3yl0T OCHOBHbIe cynbgaTtbl xpoma (IIl) ogHn nnun B codetaHum ¢ gpyrmmmn gybswmmm coeam-
HEHNAMW (CONAMU anioOMUHUS, UMPKOHUS, TUTaHa); pasrMyHble BapnaHTbl KOMOMHMPOBAHHO-
ro aybneHnss ¢ UCnNosfib3oBaHMEM pPacTUTESNbHbIX, CUHTETUYECKUX N MUHeparibHbIX OybuTe-
nen.

Koxun xpomoBoro metoga ayoneHunsa coctaensatoT 80 % oT obLero Bbinycka KOXeBEH-
HbIx pabpukaToB. Bbibop meToga onpepensetca TpebyemMbiMM XapakTepuUCcTUKaMu rOTOBbIX
KOX.
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Omxum Bnarun. Llenb onepaunn — mexaHn4veckoe yganeHve srarn u3 npoagybneHHo-
ro nonycgabpukata (OTKMM) Ha OTXKUMHBLIX BarM4HbIX MalUMHaxX WUAuM rmapaBnnU4ecKknx OT-
XMMHbIX Npeccax.

[OBoeHue nonydabpukara. Llenb onepauun — nonyuntb nonydabpukat n Koxy 3a-
AaHHOW TonwmHbl. [1BoeHne nonydabpurkaTta ocyLeCTBASIOT NOcne XpoOMOBOro aybneHus m
oTxuma Brnaru. lNpy asoeHun nonydabpukata gocturaetca 6onbLias paBHOMEPHOCTb rOTO-
BbIX KOX MO TOSILUUHE.

CrtporaHue. Llenb onepauun — BbipaBHMBaHWE Ha CTPOranbHOW MallnHe TOSILUHbI
nonycgabpukaTta no Bcen nnowagun, obecneyeHme Tpebyemon TOMNWMUHBLI TOTOBOW KOXMW, MO-
ny4yeHne YNCTON 1 rnagkon 6axTtapmbl KOXW. B pesynbtaTte cTporaHusa obpasyeTcs xpomoBas
CTPYXKa, KOTOpas NpeccyeTcs U HanpaBnaeTCcsa Ha AanbHenLwyo nepepaboTky.

2.1.4 KpacunbHoO-XupoBarsibHble npouecchl U onepauum

HenTtpanusauua. Llenb HerTpanusaumm — NOArOTOBUTbL KOXEBEHHbIN nonydabpukat
XpOMOBOro AybneHus K KpalwleHuU W XupoBaHuio, noeBbicuTb pH nonydabpukata. [Ons
HenTpanusaumm nPUMEHSIOT COMKM LLEMNOYHOro Xapaktepa, B OCHOBHOM ruapokapboHaT
HaTpuA n dopmMmaTt HaTpUA.

Doany6nuBaHwue. Llenb goaybnmeBaHna — yMeHbLWINTb pasnnymns no TOmMWMHE U nnoT-
HOCTU pasnuyHbIX Tornorpaduyecknx ydacTkoB nonydgabpukaTa, CHU3UTb NOTEpPUM MO TOs-
LWWHEe Npu pas3BogKe W CyLUKe KOX, YNydlWWUTb PaBHOMEPHOCTb pacrnpeferneHns XUpyroLwmx
BewecTB. [ns goaybnveBaHua MCNONb3yOT pacTUTENbHbIE U CUHTETUYECKME aybutenn, mnx
CMecu, MMHeparbHble aybuTtenw.

KpaweHue npoBogaT ans nonyyeHns tpebyemoro uBeta B COOTBETCTBMM C aCCOPTU-
MEHTOM roTOBOM KOXW. [N KpalleHNs KOX NPUMEHSAOT aHWOHHbIE KMCIOTHbIE, B TOM YucCne
MEeTanoKOMMMEKCHbIE, N NPAMbIE KpacuTenu.

XuposBaHue. Llenbto xxmpoBaHna aBnaeTca npuaaHue Koxe MArkoCcTu, 3NnacTUYHOCTH,
npegoTBpaLleHne ycaakm KOX B npouecce cywku. Koxn ana obysu, ogexabl U ranaHtepeu
o6pabaTbiBalOT aIMYyNbCUAMU XKUPOB. HaTypanbHyto 10 Tb XUPYIOT B pacniaBe X1UpoB.

OTXMM Bnarm npoBOAAT HA OTKMMHbBIX U KOMOBUHUPOBAHHBLIX OTXXUMHbIX Pa3BOAHbIX
MawmnHax. CHKeHne cogepxaHue Bnarv B nonycgabpukare nonoXnTensHO BMSET Ha Kadve-
CTBO BbIMNOSIHEHNS pa3BOAKM nonydgabpukarta, NpoM3BoOAMTENBHOCTb paboTbl HA 3TOW onepa-
LUUKU 1 Ha BbIXOA KOX MO nrowagu.

PasBopgka. Llenb onepaunn — pasrnaxmBaHve Ha pa3BoOAHOM MallMHE NULEBOWN MO-
BEpPXHOCTU nonydabpukarta, ycTpaHeHMe NMEKLLUXCH Ha HEM MOpLLUMH, crmboB, pacnpasne-
Hue nepndepuinHbiX y4acTkoB. B pesynbTaTe pasBoakyM 3HAYUTENBHO YIyydllaeTCa BHELUHUN
B/ NMLEBON NOBEpPXHOCTM nonydabpukaTta, yBennumBaeTCcs BbIXOA KOX MO Mfowaan Ha
15 % — 20 %.

2.1.5 CywmnbHO-yBrnaxHuTenbHbIe NpoLlecchbl

Cywka. Llenb cywkun — yaaneHne n3bbiTouHon Bnarn n3 nonydgabpukara. [Npu cywke
3aBepLuaeTcs npouecc opMmnpoBaHus Koxu. Cyluka MOXeT NpoBOAUTLCA B CBOOOAHOM UMK
B (OMKCMPOBAHHOM COCTOSIHUW (BHAKMNEWKY Ha NracTuHax, BPacTshKKy Ha nepdopupOBaHHbIX
pamax, B YCNOBUSX BaKyyma).

Monydabpukat xpomoBoro oybneHnsa aona sepxa obysu cywaTt B ABe Unu Tpy cTaguu:
Ha nepBoK cTagnm B CBOOGOAHOM COCTOSIHUM MW BHAKMNENKY Ha CTEKNAHHbIE NOBEPXHOCTU, Ha
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BTOPOW CTagunm (nocne yBNaXXHEHUA N THXKKU) — B (PUKCMPOBAHHOM COCTOSIHUM Ha pamax
UNK rnagkux NOBEPXHOCTAX BaKyyMHbIX Cywnnok. Mpu TpexctaguiHon cylike nonydgabpukat
BbICYLUMBAIOT A0 BNaxXHOCTU 28 % — 40 % B BaKyyMHbIX CyLLUNKax, AOCYyLLIMBaOT B cBOBOA-
HOM COCTOSIHUM OO0 PaBHOBECHOW BMIAXXHOCTU W MOCHe YBNAaXHEHUA U TSHXKKUA NPOBOAAT 3a-
KNIOYNTENBbHYIO CYLLKY B (PUKCUPOBAHHOM COCTOSIHUN.

MHoroctagumnHasa cylika Heobxoauma ans nonyvyeHns MArkux Kox, 4To umeet ocoboe
3Ha4veHue npu BblpaboTke NUUEBLIX 3NACTUYHBIX KOX, KOX AN NepyaTok U oaexabl.

YBnaxHeHue. Koxa nocrie CywKu OTnn4aeTca CTOWMKOCTbIO, Marown MOoABUMXHOCTLIO
CTPYKTYPHbIX 35IEMEHTOB, B TOW UITM MHOW Mepe CKNeeHHbIX B npoLlecce Ccywwkn. [ns adpdek-
TMBHOTO BbINOSIHEHUSA MOCNEAYLWMX MexaHuyeckux onepaummn (Tskku, pasdbuekm mn gp.), a
TaKke NS npegynpexaeHus nosBneHus 0edeKkToB HeobBXOAMMO yBENUYUTbL MOABUMXKHOCTb
CTPYKTYPHbIX 3M1EMEHTOB AepMbl, npuaaTtb nonydabpukaTty nnactuyeckme cBoncTea. IOTO
AOCTUraeTcs NyTeM yBraXXHEHUS BbICYLLUEHHbIX KOX.

KonunyecTtBo BBeaeHHOM B nonydabpukat Bnarn B pesyrnbTaTte yBraXHeEHUs 3aBUCUT
OT Buga nonydabpukarta, npumeHseMoro obopyaoBaHUA U MHTEHCMBHOCTU Aedopmalmi
Nnpu MexaHUYecKux onepawmsx.

2.1.6 OTgenoyHble onepauun

Tsxka. Llenb T9KkM — NOBbICUTb NPOYHOCTb, MAMKOCTb, MMOKOCTb M 3N1aCTUYHOCTb KOX
XpOMOBOro aybnenus, ot u gp., yBenuunTb UX Nnowaib N YMEHbLNTb TAry4eCTb. TsDKKY
BbIMOMHAT Ha TAHYMbHbIX MalUMHaX PasfiMyHbIX TUMOB HECKOJSIbKO pa3 C MPOMEXYTOYHOW
NPONEXKON.

MokpbiBHOEe KpaweHue. [NoKpbIBHOE KpalleHue BKIYaeT COBOKYMHOCTb (PU3MKO-
XUMUYECKNX N MEXAHNYECKMX BO3OENCTBUN, Ha3HayYeHNe KOTOPbIX — NpuaaHue Koxe Kpacu-
BOr0 BHELIHero BuAa, COOTBETCTBYwLWero TtpeboBaHMAM MoAbl, HEOBXOAMMBbIX (U3NKO-
MEeXaHU4Yeckux CBOWCTB, a TakKke yBenunyeHue Bbixoga nrnowagun. [okpbiBHOE KpalueHue
UMeeT NepBOCTENEHHOE 3Ha4YeHWe B pacluMpeHuM U OBHOBMEHUM acCOPTUMEHTa KOX, WX
KOHKYPEHTOCMNOCOBHOCTU. [1neHKa MNOKPbIBHOW KpacKu, HAHECEHHad Ha IMUEBYK MNOBEpX-
HOCTb KOXMW, nNpugaeT en Heobxoaumbin Gneck mnM MaTtoBOCTb, MO3BOMSET BbIPOBHATb
OKpacky, Nony4eHHyto npu 6apabaHHOM KpalleHuW, 3aKkpbliBaeT He3HAYuMTemNbHble NULEBLIE
NOPOKM.

[MokpbITME Ha KOXe AOMMKHO obnagaTb XOPOLMMM 3KCNyaTauMoOHHbIMU CBOWNCTBaMU
(YCTOMYMBOCTBIO K MHOTOKPaTHbIM LMKNNYECKUM OeddopMaumnsM, YCTOMYMBOCTBLIO K TPEHUIO,
MOPO30CTOMKOCTbIO), obecnevnBaTb rMrmeHNYeckne cBoMCTBa KoXxun. OTaenoyHoe nokpbiTue
CO34alT Ha Koxe nyTeM nocrnefoBaTenlbHOr0o HaHeCeHUA Ha ee MOBEPXHOCTb FpyHTa, Mo-
KPbIBHOW Kpacku u 3akpenutens. NokpbiTne Ha KoXe npeacrtaBnsieT coboM MHOrOCOWHYHO
KOMMO3MLNIO U (pOopMUpPYETCH B HECKOMBbKO NpuemMoB. Kaxabli CNon uMeeT CBOE Ha3HayYeHue
N CBOMCTBA.

WnudosaHue n obecnbinuBaHue. Lienb WnngoBaHns — CHATUE TOHKOMO Crosi KO-
XW C NMUEBON CTOPOHbI MM 6axTapmbl C NMOMOLLLIO LWAMoBanbHON WKypKU. Mpu wnndgo-
BaHUM C BaxTapMbl KOXa BblpaBHMBAETCS MO TonwmHe 1 npuobpeTaeT GapxatuctocTb. [ly-
TeM WNMdOBaHNA C NULEBOW CTOPOHbI YAAnNAT Mernkue Hernybokue nuuesblie MOPOKN UMn
BCIO NNLIEBYIO NOBEPXHOCTb, KakK 3TO TpebyeTcsa npu BblipaboTKke KOX C UCKYCCTBEHHOW NnuLe-
BOW MOBEPXHOCTbLI0. BaxxHoe 3HaveHne nmeeT wnmdoBaHne npu BblipaboTke BOPCOBbLIX KOX
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(Hybyk, Bentop, 3amwa). LLnudoBaHe BLINOMHAKT Ha creumanbHbIX WANgOBanbHbIX Ma-
LUMHAX, KaK NpaBuso, HECKOMNbKO pas.

B pesynbTate wnudoBaHns Bblaensetca 6onbllioe KOMMYecTBO Mbinv, KoTopas
AOIKHa ObITh yaaneHa Ha obecnbinnBaoLWLmMX MaLUMHAX.

FpyHTOBaHWe — HaHeCeHne HEenUrMeHTUPOBAHHOIO NPOMNUTLIBAIOLWETO N MUTMEHTU-
POBAHHOIO rPyHTa.

HenurmeHTUpOBaHHbLIN FPYHT NPOYHO CBA3bIBAETCA C KOXen n obecneymBaeT agre-
3110 NocnenyLwmx CrioeB MOKPbITUSA, B TOM YUCIEe MUIMEHTUPOBAHHOIO rpyHTa. Henvrmew-
TMPOBAHHbIA FPYHT HAHOCAT Ha MOBEPXHOCTb KOXMW B pacnblUTENbHbIX arperatax n 3aTem
noacywwmsatot. lpumeHeHne nNponuTbIBaOWMNX FPYHTOB NPeSYCMOTPEHO NMpu BblpaboTKe KOX
C aHWMHOBOW M NOSTyaHWIMHOBOW OTAESNKOM C LieNbl0 CO34aHUA NOASNOXKN ANs nocrneayto-
LMX CrOeB OTAENOYHOro NOKPbITUA. MpoNUTLIBAKOLWMUIA FPYHT HAHOCAT C MOMOLLbIO NOSIMBOY-
HbIX MALUWH, BanM4HbIX MallnH UKW B pacnbiUTENbHbIX arperaTax.

Pa36uBka. [1pu BbipaboTKe 3naCTUYHbIX, NepYaTOYHbIX KOX M Benopa Ans OCTUXKe-
HUSA TpebyeMon MArKoCTM NPOBOAAT pa3buBKy B nogBecHom bapabaHe.

MUrMeHTUPOBaHHBLIN FPYHT NpUAaaeT NOBEPXHOCTU KOXN HEOOXOANMYKO OKpaCKy, Bbl-
paBHMBaET MUKPOHEPOBHOCTU Ha MOBEPXHOCTU KOXM.

[MUrMEHTUPOBAHHBIN FPYHT HAHOCAT Ha KOXY B LLETOYHbIX arperatax, B KOTOpbIX pabo-
YN pacTBOp pasbpbldrBaeTcs M3 (POPCYHOK Ha OBUXKYLLYIOCA KOXY, BTUpaeTcs cneumanbs-
HbIMW LLEeTKaMn, 3aTeM NOACYLUMBAETCHA B CneumanbHOM 30He Toro e arperata. [urmeHTu-
POBaHHbIN FPYHT MOXHO HAHOCUTb Bann4HbIM ClOCOBOM.

lNMoKpbIBHas Kpacka — CroXHas KOMMO3uumMs, B COCTaB KOTOPOM BXOAAT pasfinyHble
nneHkoobpasoBaTenu, NMUrMeHTbl, KpacuTenu, nrnactTudukaTopbl, a TaKkke BCrnoMoraTesbHble
pobaBkun. OKpbIBHYIO Kpacky (cpegHue Crov MOKPbITUSA) HAHOCAT Ha 3arpyHTOBAHHYHO MO-
BEPXHOCTb KOXW OYEHb TOHKMMW COSMW NYTEM MHOrOKpaTHOro pacnbineHns (3—4 nokpbiTus
C NPOMEXYTOYHOWN NOACYLLKOWN).

3akpennsilowmn cnomn npefHasHadeH aAnga npyvaaHis NOKpbITMIO Grnecka, yCTONYMBO-
CTM K ME€XaHW4YeCKUM BO3OENCTBUAM, NOBLILEHHOW TeMnepaType, BoAge, OpraHN4yeckum pac-
TBOPUTENSAM.

lNMpeccoBaHue, rnaxeHne, Hape3ka (TUCHeHue). [lytem npeccoBaHus POPMUPYIOT
NMOKPbITUE, BbIPAaBHUBAKT NULUEBYIO MOBEPXHOCTb KOXMW, MpuaalT en bneck, ynydwarT
BHELLHUA BMA, a TakKe MOBbILAT afre3nio NokpbiTUS K Koxe. [peccoBaHue BbINOSHAIOT
NANTON, Kak rnagkon, Tak U C pasfnyHbIMU pUCYHKaMW. TucHeHue (Hapeska) noBbllaeT
COPTHOCTb KOX W yryyliaeT ux Ucnorib3oBaHue npu packpoe Ha obyBHbIX habpukax.

[Mpn npeccoBaHUM M TUCHEHUN OBNArOPOXEHHbIX KOX YMNIOTHAETCA NMUEBON CIoMW,
YMEHbLUAEeTCa ero BNMTbiBatoLLass CNocobHOCTb, YTO NpenaTcTByeT obpa3oBaHMIO NPoOBanoB
MOKPbITUSA, XapaKTepPU3YIOLLMXCA HEJOCTAaTOYHOMN YKPbIBUCTOCTBIO, LIEPLLUABOCTLI0 U MaTOBO-
CTbIO NMLLEBON NOBEPXHOCTU KOXMW.

MpokaTka. [NpokaTka — 3aBeplialolLlas OTAenoYHasa onepaunsi Npyu BbipaboTKe KOX
ANnsa HM3a obyBu. B pesynbTate NpoKaTku NOBbLILWAKTCH XXECTKOCTb U NIIOTHOCTb KOX, YBENu-
YMBAOTCH CONPOTUBIMEHME paspbiBY, MPOYHOCTb AEpPXaHuUs Kpenutens B o0yBu (BUHTA wnu
WNunbKK), Nnowaae, npuobpeTtaeTca 6neck, BbipaBHMBAETCA NOBEPXHOCTb KOXW. [JaBrneHue
npu NpokaTke perynupyetca B 3aBUCMMOCTU OT BMAa U Ha3HaveHus Koxu. [NonydabpukaT
NPOKaTbIBAlOT Ha POSIMKOBbLIX HEMPOXOAHbIX U NPOXOAHbIX KaTKax.
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VlsmepeHMe nnowaann u TosnwWmuHbI. [1nowaab 1 TOMWMHA KOXN N3MEPAKTCA aBTO-
MaTU4YeCKM Ha NpPOXOoaAHbIX MalUMHaX KOHTAKTHOIo U OECKOHTAKTHOro OEeNCTBUSA C MEXaHMNYe-
CKMMU NN 3NEKTPUHECKMMIN CHETHO-pEeLLaroLLnMn yCTpOVlCTBaMM.

2.2 CHMXeHune NoTeHUMuanbHbIX BbIODPOCOB B OKpYXaloLylo cpeay

OCHOBHbIMK BbIGpOCaMM B OKpY)KaloLLyto Cpeay OT KOXXEBEHHbIX NpeanpusTuii siBns-
OTCSl CTOYHbIE BOAbI, TBEPAbIE OTXOAbI U BbIBPOCHI B aTMOCdeEpY.

2.2.1 CTO4HbIEe BOAbI

CTOYHblE BOAbl KOXXEBEHHBIX NPEANPUATUIA XapaKTePU3YIOTCH BbICOKUM COAEPXKaHMEM
OpraHM4ecknx U HEOPraHNYECKUX XMMUYECKMUX COeaUHEHWI. cnonb3yemble B TeXHOMornye-
CKMX MpoLeccax XMMUYecKMe peareHTbl U BoAda MnpeacTaBlieHbl HA PUCYHKe 2.3 Ha cxeme
crieBa, a C NpaBoOl CTOPOHbI NMokasaHa XapakTepucTvka 0bpasyoLUMXCs OTXOA0B U CTOYHbIX
BOQ,.
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OkoH4yaHue pucyHka 2.3
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PucyHok 2.3 — MNoTpebnsieMble XMMUYeCKne BELLECTBA 1 XapaKTEPUCTIKA CTOKOB

OumncTKa CTOYHbIX BOO MOXET OCYLLECTBMATLCA Ha OYMCTHBIX COOPYXEHMUSIX HEmNo-
CPEACTBEHHO Ha KOXXEBEHHbIX NMpeanpusTUSX WK fnocrne npeaBapuTeribHON OYMCTKUM — Ha
crneunanmanpoBaHHbIX YCTAHOBKaX BOAOOUYMCTKM.

CylLecTByeT MHOXECTBO pPa3HOOGpasHbIX TEXHONMOMMN OYUCTKU MPOM3BOACTBEHHbIX
CTOKOB, CPeay KOTOpbIX MOXHO BblAenuTb cneaytowme (cm. Tabnuuy 2.1):

Tabnuua 2.1 — MeToabl O4YMUCTKN CTOKOB KOXXEBEHHbIX NpeanpusaTumn

YnaenuBaHve u yaaneHue rpyobix npyumecen (B3BeLLEHHbIE
BELLleCTBA, KOMNongHble CUCTEMBI, XMpbl, Macna, MNMAB)

MexaHunyeckasa ouncTka

DdusnKo-xumMmnyeckas oumcTka BkntoyaeT B cebd okucneHume, ocaxageHue, notauuto. Mpu
3TOM yOansawTCa OpraHMyeckne coeamHeHusi, cynbduabl,
conu xpoma

Buonornyeckas ouncTka Brnoxmmmnyeckoe okuMcrneHve opraHM4Yecknx BeLecTB nop

AencTBMeM a3pobHbIX M aHAdPOBHbBIX MUKPOOPraHN3MOB

2.2.2 BTopuyHble NpoAyKTbl U OTXOAbI KOXXeBEeHHOro NpomM3BoACcTBa

B npouecce nepepaboTkn KOXEBEHHOIO Cbipbsi B FOTOBYIO KOXY nepexogut oT 20 %
Ao 25 %, B 3aBMCMMOCTU OT Ha3Ha4YeHUsa roTOBOW KOXW, OT 0OLEen Macchbl LKyp, NoCcTynato-
Wwmx Ha obpaboTtky. OcTaBlasca 4aCTb pPacTBOPSAETCA M NEPExXoauT B CTOYHblE BOAbl W
HakannMBaeTCAa Ha OTAEeNbHbIX cTaauax obpaboTkmn B BMAe oTxonoB. B 3aBucumocTn ot cta-

AN, Ha KOTOPbIX OHM 0BpasyloTcs, 0TX04bl MOXHO KnaccuuumpoBaTtb NO CTEMNEHU UX TOK-
cn4yHoCTU (CM. Tabnmuy 2.2).
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Tabnuua 2.2 — lNepeyeHb oTxogos (cornacHo NOCT 30775-2001 «PecypcocbepexeHue.
O6palueHne ¢ oTxogamu Knaccudukaums, naeHTnnkaums n KOGUPoOBaHME»)

Kop oTxopa OnucaHune oTxoga
410 OT1xoAabl OT BbIOEMKN KOXMW
411 OTxoabl N3BECTKOBOIO pacLUenneHns
412 MN3BecTKoBblE OTXOAbI
413 O6e3xunpeHHble 0TXoab!
414 Wcnonb3oBaHHble Boabl, cogepxatune Cr(VI)
415 Mcnonb3oBaHHble Boabl, cogepxaiume Cr(lll)
416 Mcnonb3oBaHHbIE Bogbl 6€3 Xpoma
417 LWnam, cogepxatummn Cr(VI)
418 LWnam, cogepxatumi Cr(lll)
419 LLnam 6e3 xpoma
4110 OTxoabl BblAenku Kox (ckobneHune, paspesaHve, NonnMpoBka)
4111 Mornowatowme hunbTpyowme matepmanbl, 0O6TUPOYHbIE TKAHW U 3aLLUT-
Hasa ogexaa

OTxoAb! BbIAEMKN KOX BKMOYAKOT COJlb, BOMOCH! UMK LWEPCTb, 06pesb, Me3apy, CTPyx-
KY, Xu1pbl, 0OTpaboTaHHble Macna, Wrambl OT OYUCTKM CTOYHbIX BOA, OTXOAbl OT OTAENOYHbIX
npoLeccoB, OpraHnyeckne pacTBoOpUTENN, KOXXEBEHHYIO Mbifb U Apyrve BeLecTsa.

O6bem 1 BMA OTXOAOB BO MHOrOM OrnpefenseTcs TeXHonornen npons3soacTea u me-
TOAMKOW OYUCTKM CTOYHbIX BOA. HekoTopble OTXo4bl MOryT MCNOMb30BaTbCA Kak ToBapHas
NpoAyKUMs, Hanpumep rofibeBOW CNUIIOK, XUPbl, XpPOMOBas CTpyxKa. [lpyrne orxogbl MoryTt
ObITb NepepaboTaHbl HA caMOM NPeAnpPUATAM Nocne npeaBapuUTenbHOro yaaneHus Bnaru,
npeccoBaHus, TepmoobpaboTkn. OAHaKo BbICOKME 3aTpaTtbl Ha TakMe MeTodbl yTUnusaumm
He No3BONSIOT MUCMOoNb3oBaThb NX B Bonblumx MacwTabax. [pn xpaHeHUn oTXoO0B Ha Teppu-
TOPUN KOXXEBEHHOMO NPeanpuaATUS HepeaKo BO3HUKAKT npobrnembl C NosiBNEHUEM HENPUST-
HbIX 3anaxos.

Crtagum obpasoBaHust MOBOYHBIX NMPOAYKTOB M OTXOOOB KOXEBEHHOro npov3BoACTBa
nokasaHbl Ha PUCYHKe 2.4.
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PucyHok 2.4 — Cxema obpasoBaHnsa NOOOYHLIX NPOLYKTOB
B TEXHOMOrMYeCcKoM npoecce

2.2.3 Bblbpocbl B atmocdepy

B cpaBHeHUN ¢ 06BLEMOM CTOYHbIX BOA, BbIOPOCHI B aTMOCepy COCTaBNSAKOT OTHOCK-
TenbHO Hebornblne BenuumnHbl. Hanbonee 4yBCTBUTENBHOW NPOONEMON ONA KOXEBEHHbIX
npeanpusatui 6bin cneundu4ecknii 3anax, ogHako B HacTosilee Bpems ata npobnema B
3Ha4YUTENbHOW CTEMNEHN peLleHa.

B BO3aywWwHyt0 cpeay BblAENATCA: TBEPAbIE MUKPOYACTULbI, OpraHMyeckue pacTBo-
puTeENN, CEpOBOLOPOA, aMMMaK. AT BbIBPOCHI MOryT pacnpoCTpaHATLCA 3a Npeaensl Teppu-
TOpUWN NPeanpuaTUd, HO U NPeacTaBnaAlT OMacHOCTb AN pabOTHMKOB COOTBETCTBYIOLLMX
LeX0B, YTO TpebyeT yCTaHOBKM COOTBETCTBYHOLLErO BEHTUNALNOHHOIO 060pyaoBaHmS.

BbiOpocbl a3po3onbHbIX YacTul. OcHOBHOM 06bEM BbIOPOCOB TBEPAbLIX MUKpPOYa-
CTUL, XapaKTepeH ANa MexaHU4yeckux onepauun wnnudosaHma n pasdmnekn. Asaposonu obpa-
3ylOTCA MPU HaAHECEeHMM MNOKPbITUM METOAOM pacnbifieHus. Onsa ynaBnuBaHMa asapo3onen
NPUMEHSATCA cneuunanbHble GunbTpbl. [lpegoTBpatnTb BbIOPOCHI a3PO30JIbHBLIX YacTul,
MOXHO, UCNONb3ysa repmeTudHoe obopygoBaHNE U XMMUYECKME MaTepuanbl B BUAE XUAOKO-
CTen.

OpraHuyeckue pactBoputenu. /ICTOYHUMKOM 3arpsi3HEHUSA BO34yxa OpraHUYecKuMmu
pPacTBOPUTENSIMU Ha KOXEBEHHbIX NPEANPUATUAX ABNAOTCS OTAENOYHbIE Onepauun, B YacT-
HOCTM MOKPbIBHOE KpalleHWe, B KOTOPbIX MCNOSb3YTCA Takme pacTBopuUTenu, Kak bytunaue-
TaT, aTunaueTar, aueToH, MeTUnM3obyTUNKETOH. cnonb3oBaHne OpraHN4Yeckux pacTBOpU-
Tenen MoxeT OblTb CHUXEHO MyTEM 3aMeHbl MX BOLO3MYIIbCUMOHHBIMM KOMMO3ULUUAMU, a
TakKke NPUMEHEHNEM COBPEMEHHBLIX METOA0B HAHECEHNS NOKPLITUA, HANPUMEP Ha BanM4HbIX
MaLlLUMHax.

CepoBopgopoa. CepoBoaopon TOKCMYEH B OTHOCUTESIbHO HU3KUX KOHLEHTpaUMax u
obnapaeT xapakTtepHbiM 3anaxomM. OH MOXET BblAENATbCA B OTMOYHO-3051bHbIX LieXax nu3 oT-
paboTaHHbIX pacTBOPOB Npwu 3HadeHuax pH meHbwe 9.5. Cneagyet usberatb cMelIMBaHUSA
KMCMOTHBIX M LLENOYHbIX CTOKOB, B TOM YNCIIE U HA OYMUCTHBIX COOPYXEeHUsaX. YacTnyHo cepo-
BOOOPOA MOXET BblAensaTbecs npy 06e33onnBaHnm u nukeneBaHun. TllaTtenbHas NnpoMbiBKa
ronbs U BBeAeHne B 06€330MMBatoLLYI0 XNOKOCTb HEBOMbLIOrO KonMyecTsa nepokcuaa Bo-
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aopoja unu bucynbuta HaTpUs MOXET NpeoTBpaTUTh BblAeNeHne cepoBogopoia B BO3-
AyLWHyo cpeny. B npon3BOACTBEHHbIX MOMELLEHUSX PEKOMEHAyeTCa ycTaHaBnuBaTb Npu-
TOYHO-BbITSXKHYIO BEHTUNSLMIO.

CepoBoaopoa Takke MOXeT BblAENATbCA U3 CynbaTtoB Npyu 06paboTKe CTOYHbIX BOA
aHaapobHbIMMM BakTepmamMu B npoueccax nepepaboTkm n XpaHeHusa ocaka.

AmMmuak. AMMrMaKk MOXeT BblAeNnATbCHA B npouecce obes33onuBaHus U B npouecce
KpaweHus. CHM3aTb KOHLEHTpauuMio ammMmmaka B paboyen 30He MOXHO Mpu UCNONb30BaHUK
psga TEeXHONOrMYeCcKUx npuemMoB, Npu 3P@EKTUBHON NPOMbIBKE rOfibA, a Takke 3a cyeT
YCTaHOBKN NPUTOYHO-BbITSX)KHON BEHTUMNSALNN.

3anax. HenpuatHbIn 3anax B6MM3K KOXXEBEHHbIX NPeAnpPUSTUIA MOXET BbITb NPUYNHOMN
Xanob mecTHOro HaceneHus. 3anax NpPoOsBNAETCA BCNeACTBUE psida TEXHONOrMyeckux ob-
paboTOK KOXXEBEHHOIO Cbipbs, a Takke U3-3a NPUCYTCTBUS OTXOAOB U 3HAYMTENbHOrO obbe-
Ma CTOYHbIX Bog. KayecTBeHHas ob6paboTka nm COOTBETCTBYIOLUME YCIOBUS XPAHEHUS KOXe-
BEHHOIO CbIpbsi MO3BONAT CHU3UTb MPOsBrieHMe 3anaxa. AToMy byaeTt crnocobcTBoBaTb
Tpebyemas BNaXXHOCTb U TeMnepaTypa KOXCbIPbeBOro Liexa n repMeTUYHOCTb NOMELLEHNS.

Hanbonee owwyTnmble 3anaxm xapakTepHbl AN O4YUCTHBLIX COOPYKEHWUN.

Paspgen 3. Tekywme ypoBHM 3MUCCUUN B OKpPYXaloLyro cpeay u
notpebneHuns pecypcos

B naHHOM pasgene npuBegeHa MHGOPMaLNS Mo TUMOBbLIM YPOBHSAM pacxoda U SMUC-
CMM BbIOPOCOB KOXEBEHHbIX NpeanpusaTuii. MNMpeacTaBneHHble AaHHble B 3HAYUTENbHOWM CTe-
NeHn onpeaensitoTcs BUOAOM Cbipbsi U TOTOBOM MpPOAYKUMM, TexHornormen obpaboTku, mMecT-
HbIMW YCIOBUSIMU.

3.1 NMoTpebneHne n ammccum

Mpun paboTe KOXEeBEHHbLIX NPeanpuUaTUA B OKPYXKaoLLLYI0 cpedy BblOAENsTCS Xuakme,
TBEpAble 1 razoobpasHble oTxoAbl. B cBol ovepeab npeanpusitTue NoTpednseT KoXXeBeHHoe
Cblpbe, 3HEPruno, XxMmuyeckne matepuansl U Boay. OCHOBHble 06bEMbI CTOKOB 0Gpa3syoTcs
Mpu BbINOSIHEHUM XMUAKOCTHbIX npoueccoB. OCHOBHYD Maccy nepepabaTbiBaeMOro Cblpbsi
NPeAcTaBnsAoT WKYPbl MOKPOCONEHOro MeToa KOHCePBMPOBaHMS.

Ha pucyHke 3.1 npeacraerneH obLWmiA BUA BXOAHbIX U BbIXOAHbLIX NapaMeTpoB TUMOBO-
ro TEXHONOMMYeCcKoro npoLecca Npou3BOACTBa KOXWU. HekoTopble 3Ha4YeHUs1 BXOAHbLIX napa-
MeTpOB, Hanpumep noTpebneHne sHeprum U XMMMUYECKUX MaTepuanos, MOryT U3MEHSITLCS B
3aBMCMMOCTW OT KOHKPETHOW TEXHOMOrMmM Npou3BOACTBA. TO e caMoe MOXHO ckas3aTb 00
OoTXOoAax Npou3BoAcTBa, 06beM KOTOPbIX 3aBUCUT OT nepepabaTbiBaeMOoro Cbipbsi, UCMOSb-
30BaHNsi METOAOB PELMPKYNSALMN 0TpaboTaHHbIX PAaCTBOPOB, CUCTEMbI OYMUCTKM CTOYHbIX BOA,
“ Apyrmx ycnoeuii Npon3BoacTBa.
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KoxeBeHHOEe Chipbe
1 TOHHA

[oTOBaA KoXKa
220-270 m*

CTOu4HBble XIMK- 200-220 kr
BOAbI BIMK- 75-95 «r
Boga Ha TexHonorm4e- |:> 54-78 w3 B BB
CKNe HyXObl
54-78 m3 B-Ba - 130-140 kr
CoefMHeHUA
Xpoma - 5-6 kr
XUMUYecKne
Teepable | HepybneHbie: 06pesb-100 kr
MaTepuansl
OTX0adbl Mesgpa ~225 Kkr
~ 400 kr
500-700 kr | QybneHble: cpyxKa, obpess -
205 «r
P KoxeBeHHble oTXoabl:
36-60 [ nbinb - 1.5-2. 5 kr
obpesab - 25-35 kr

LLInamMm o4YnCTHbLIX COOPYKEHUIA
450-550 kr

3muccua e OpraHunyeckue

>  BO3OYLIHYK | pacTBopuTenu- 2-8 kr

cpeay

PucyHok 3.1 — Cxema noTpebnsembix pecypcoB 1 06pasyomxcst OTXO40B
npv NPOM3BOACTBE KOXM

bonee getanbHas MHdopmMauus Nno NoTpedbneHnto n obpasywmnmecs oTxogam B nNpo-
N3BOACTBE KOXW npeactaeneHa B Tabnuue 3.1.
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Tabnuua 3.1 — lMoTpebnsiemble pecypcbl U 0TXOAbl HA Pa3NUYHbIX CTaAMSAX TEXHOMOMMM

npon3BoacTBa KOXu

. . . AmMuccusna B
TexHonornyeckun | MNoTpebnsaembin OTpaboTaHHbIN
npouecc pecypc pacTtBop Omxope! BO3AYLUHYIO
cpeny
MepBryHasa obpaboTka Cbipbsi 1 OTMOYHO-30JIbHbIE MPOLIECCHI U OnepaLum
MepBuryHasa obpa- Xnopwg Hatpu4, Hes3HaunTtenbHoe konu- | Xnopua 3anax
0oTKa Cbipbs ovounapl, 3Heprus | 4ecTBO pacTBopa buo- |HaTpus
ana oxnaxaoeHus umMaoB
OTMmokKa Bopa, wenoyHble XIK, BI1K, B3BeLueH-
peareHTbl, CMaun- | Hbl€ BellecTBa, pac-
Batenu, MNAB, 6uo- |TBOpUMbIE BENKN,
unabl, EPMEHTbI | Ipsi3b, KPOBb, COIb,
cMmaunsatenu, NAB,
ovoungpl, hepmeHThI
MesaapeHue Bopa XTK, BIK, B3BeLleH- Mesgpa
Hble BeLlecTBa, pac-
TBOPUMbIE OenKu
3orneHue- Boga, rmgpokeung XIK, BIK, B3BeLueH- Bonoc, CepoBogopop
obes3BonalumBaHue. |kanbuus, cynbdung |Hble BeLlecTBa, pac- 0CafoK us-
MpombiBKa HaTpus, hepMeHTbI, | TBOpUMbIe Benku, BECTU MNO-
MNMAB 3MYIbIMPOBAHHbIN XUP, | CNEe OYUCTKN
NPOAYKTbl 4ECTPYKUUN | CTOKOB
BOJSiOCa, rmapokcua
Kanbumsi, aMMOHMNHbLIN
asort, buoumabl, cynb-
doumapl
[1BoeHune Bopa To e, 4TO N nocne [lonbeBon
npeablgyLero npouec- | Cnunok, oo-
ca pesb

MpeaayounbHo-aybunbHbIe NPoLecchl 1 onepawuum

conb, byHrMuunabl

Hble BellecTBa, pac-
TBOpUMbIE B€EnKun, conb,
KMCNOTbl, yHrMLUMabI

O0be33onmnBaHue- Bopaa, cynbdat XIK, BIK, B3BeLleH- AMMUMak, cepo-
msiryeHue. MNMpombiB- | aMMOHUS, bepMeH- | Hble BelecTsa, pac- BOAOpOA
Ka Thl TBOPUMbIE Oenku, npo-
AYKTbl 4EeCTPYKLMN BO-
nioca, aMMOHWUWHbIN
asoT, cynbunasl, conu
Kanbuus
Ob6eaxupusaHune Boga, MAB, opra- | XIK, BIK, B3BeLueH-
(AN CBMHOTO Cbipbs | HUYECKUI pacTBO- | Hble BeLecTsa, pac-
N OBYMHbI) putenb TBOpPUMbIE BENKM, XKn-
pbl, pacTBOpPUTENH,
MAB
lNukeneBaHue Bopa, kucnortsil, XIK, BIK, B3BeLueH- CepoBogopog,

neTty4dume Kncno-
Thbl

29




lNpodomkeHue mabnuusi 3.1

UTC 40—2017

TexHonornyeckun | lMoTpebnaembin OTpaboTaHHbIN OTxoabl AmMuccuna B
npouecc pecypc pacTtBop BO34YyLUHYIO
cpeny
Ay6nenue. MNMpombie- |Boaa, kucnotel, ay- | XIK, BIK, B3BeLweH-
Ka outenun, pyHrMumn- | Hole BellecTBa, pac-
Obl, CpeacTBa ansa | TBOpuMble Genku, Conb,
MOBbILLIEHUSA OCHOB- | KUCNOTbI, (PyHrMUMAbI,
HOCTM, Mackupylo- | cpencrea ans noBbl-
e nobaeku LLEHNS1 OCHOBHOCTMU,
MackupytoLmne godaeku
Omxum To xe, 4To K nocne
npegbiayLero npowec-
ca
[BoeHne. Ctpora- Cnunok,
Hune. Obpeska CTPYXKa,
obpesb
KpacunbHo-XnpoBarnbHble NpoLecchl 1 onepaunm
MpombliBKa Boga, opraHuye- KoxxeBeHHas CTpyxka,
CKME KNUCMOTbI opraHuyeckme KUcnoTbl
HenTtpanusauus. Boaa, HenTpanusy- | XIMK, BIK, B3BeLueH-
MpombiBKa toLMe conn, CMHTa- | Hble BelllecTBa, pac-
Hbl TBOpUMbIE Benku,
HenTpanuayLime co-
1K, CUHTaHbI
Hony6bnueaHue Boga, ay6swue XIK, BIK, B3BeLueH-
areHTbl, CMHTaHbl, | Hble BewecTBa, pac-
KMCIOTbI, NONIMMep- | TBOpUMble 6enku, ay-
Hble gybutenun OsiLMe areHThbl, CUHTa-
Hbl, KUCINOTbI
KpaweHue. MNMpombiB- | Boga, kpacutenu, |Kpacutenu, xnop- AmMmnak, deHo-
Ka MAB, kucnoTbl opraHun4eckme coeau- nbl
HeHus, [MAB, kncnoThl
YKnposaHue Boga, MAB, xupsbl, |>Knpbl, xXnopopraHuye-
KNCIOThI CKne coeguHeHus,
MAB, kucnoTbl
Omxum. PasBogka YKnpbl, xniopopraHuye-
CKne coeguHeHus,
MAB, kucnoTbl
OTtgenoyHble NpoLecchl U onepauun
Cywka OHeprus Tenno, nap
MexaHunyeckue one- | OHeprus KoxeBeH- | Tenno
pauun Has Nbinb
'pyHTOBaHKe. lo- Bopaa, rpyHThl, no- | KomnoHeHTbl oTgenod- |Llnam no- | OpraHuyeckue
KpbIBHOE KpalLeHUE. |KPbIBHbIE Kpacku, HbIX MaTepuanos, MNAB |cne o4ncTkn | pacTBOpUTENMN,
3akpenneHue no- 3akpenutenu, NAB CTOKOB asposonu, anb-

KpbITUI

gervabl
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OkoHyaHue mabnuuypi 3.1

- . - AMuccusn B
TexHonorn4yeckun | lMoTpebnsaembin OTpaboTaHHbIN
npouecc pecypc pacTBOp Omxone Bo3AyLHyto
cpeny
MeponpuaTrsa N0 CHUXKEHWUIO 3arpsi3HEHMS CTOKOB U BO3AYLLIHOW cpeabl
OuuncTtka BO3gyxa dunbTpyowme ma- | OTpaboTaHHble pea- LLnam,
Tepuansl, BOAa, FeHTbI dunbTpbI
XMMUYeckue pea-
FEeHTbI
OuncTka CTOYHbIX OHeprus, cneuu- LLnam Cepoeogopog,
BOL, anbHas xMmus amMMmak
MepepaboTka oTx0- | 3Heprua, xummnye- | Xummnyeckne matepuma- |3asucut oT | B 3aBucmumoctun
AoB Ckue maTepuanbl B | nbl B 3aBUCMMOCTW OT | BUga OTXO- |OT BMAa OTXO-
3aBMCMMOCTU OT BMAA OTXOAOB U TEXHO- |AOB U CMO- | 4OB U TEXHOSO-
BMOA OTXOAOB U norun obpaboTku coba obpa- |rmm o6paboTku
TexHonoruu obpa- 00TKK
00TKK

3.2 XuMunyeckue matepuanbol

O6bem pasnU4YHbIX XMMUYECKMX MaTepuarnos, UCMNOMb3yeMbIX NPU NPOM3BOACTBE KO-
XN, MOXET BapbMpOBaTbCA B LUMPOKOM [Mana3oHe, KOTOpbIA 3aBUCUT OT Buaa obpabaTbiBa-
€MOro Cbipbsl, BMAa rOTOBOW NpOAYKUUN N TEXHONOMMN 06paboTKu.

M3 HeopraHM4ecknx XMMMYECKUX MaTepuasnioB B KOXXEBEHHOW TEXHOMOMMU NPUMEHS-
toTCA cynbdua HaTpUSA, MOPOKCUA KanbLmsl, CepHasa U ConsiHasi KUCnoTa, kapboHaTt HaTpus,
cynbuT HaTpus. Takke NCNOoNb3yTCA pas3nnyHble MHOTOTOHHAXHbIE OpraHuyYeckne coeam-
HEeHMs — YKCYCHasi 1 MypaBbMHas KUCIoTa, pacTuTenbHble ybutenu, nonMMepHble CMOfbl,
KpacuTtenu, xupylowme matepuansl. [pumepHble 06beMbl NOTPEBNSEMbIX XUMUYECKUX Ma-
Tepuanos (B npoueHTax oT obuero obbema) npeacrasneHsl B Tabnuue 3.2 [15].

Tabnuua 3.2 — OcHOBHbIE U BCNoOMoraTesbHble XMMUYecKkMe MaTepuarbl, UCMNONb3yeMble B
TEXHOSOrMN NPOM3BOACTBA KOX M3 WwKyp KPC

Xumunyeckue matepuansl O6bem noTpebnenus, %

MAB (aHWOHHbIE, KATUOHHbIE, HEMOHOTEHHbIE) 2
AHTUCENTUKN, Onouuabl 0,3
HeopraHunyeckne coeguHeHna (Cynbdug HaTpus, rmapokcua Kanb-

LMs, COMNNU, KNCMOTbI) 37
[ybutenn (MMHepanbHble, pacTUTENbHbIE, anbaerngHble) 25
OpraHuyeckune KncnoTbl (yKCycHas, MypaBbuHas) 5
Kpacutenn 4
YKnpytowme matepuansl 7
MaTepunansl ans otaesnku 11
OpraHun4yeckue pactsoputenu 4
depmeHTHbIE NpenapaTbl 2
BcnomoraTtesnbHble maTepuansl 2,7
WNTtoro 100
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[MepeyncneHHble Bbille XMMUYECKne maTepmansl, 0OCOBEHHO M3 Yncna BCrnomoraTesb-
HbIX BELEeCTB, He BCerga ConpoBOXAatTca nacnoptamm 6e30MacHOCTU NPOAYKUUK, YTO
He MO3BONSET OUEHNTb UX pearibHyt0 ONacHOCTb AN 340POBbSA PAabOTHUKOB NPeaNpUATUIA U
TOKCUYHOCTb MPW BO3OENUCTBUM HA OKPYXatoLLyto cpeay.

B aton cBA3n uenecoobpasHO NPOBOAUTbL OLIEHKY MNOTEHUMANbHOM TOKCUYHOCTU U
9KOMOrnMyecknx nocneacTsunm BO3AENCTBUA TOrO UMM MHOFO XMMUYeckoro martepuana. Npu
3TOM crnefyeT yunTbiBaTb criegyoLlime pakTopsbl:

- XMMMUYECKUIN COCTaB UInn CTpOeHe matepuana;

- cpefa, B KOTOPOM 3TOT XMMUYECKNIA MaTepuan CoaepXnTca (BblaenseTrcs);

- cogepkaHue (KOHUEeHTpaunsa) XMM1MyYeckoro matepuvana;

- BO3MOXHas TpaHchopMaunsa XMMNUYeCcKnx Matepumanos B npouecce o6paboTku

MHpopmMauma o xummnyecknx BewecTBax U MX NOTEeHUUanbHOMW ONacHOCTU npeacTas-
neHa B [lepeyHe 3arpsaAsHAOWNX BELLECTB, B OTHOLIEHUM KOTOPbIX NPUMEHSAIOTCH MeTOAbl
rocyapCTBEHHOIO perynmpoBaHnsa B 06nacty oxpaHbl OKpyXatoLen cpeapbl (pacrnopsikeHune
MpaBsutensctea P® ot 8 utonga 2015 r. Ne 1316-p). [Ans uMnopTUpyeMbIX XMMUYECKUX MaTe-
puanoB CyLLecTBYHOT TpeboBaHMs EBpONENCKOro Xmmmyeckoro 3akoHoaaTenoctea «lpasuna
CoobuiecTBa 0 XMMUYECKNX BeLLeCcTBaxX N Ux 6GesonacHoro ncnosnb3oBaHua» (PernameHT EB-
ponewckoro napnameHTta n Coseta EC 1907/2006 ot 18 gekabpsa 2006 r. OTHOCUTENBHO pe-
rMCTpauuKn, OLEHKW, paspelleHns W OorpaHnYyeHnst Xxmmudeckmx BeuwecTB (PernameHT
REACH)).

3.2.1 Xnopupg HaTpuA

Xnopua HaTpusa NOCTynaeT B CTOYHbIE BOAblI KOXXEBEHHOIrO NPOM3BOACTBA NOCre Mnpo-
BeJEeHMs OTMOYHO-30SIbHbIX M NpeaayounbHO-AyOunbHbIX NPOLECCOB. Xnopua HaTpus Xo-
pPOLUO pacTBOPUM B BOAE, MPAKTUYECKN HE OCaXKOAAeTCs, U MO3TOMY CTOYHbIE BOAbI OYUCTUTb
OT 3TOW conm goctaTovHo npobremaTnyHo. Cnocobbl, NO3BONSOLWME PEKYNEPUPOBATL XI10-
puabl U3 oTpaboTaHHbIX PacTBOPOB, TPebYOT BoNbLIMX 3aTpaT M NPOBEAEHNSA CIOXHbIX 00-
paboToK, Takux Kak anekrpoananua, obpaTHbii OCMOC, yrbTpadunbTpauns, BbiNapyBaHue
n gp. [14].

CopepxaHue xnopuaoB B 0TpaboTaHHbIX pacTBOpax Ha OTAENbHbIX CTaANAX TEXHOIIO-
rM4yeckoro npotecca npeacrasneHo Ha guarpamme (CM. pUCYHOK 3.2).

Xnopuabsl NogaBnsaT AENCTBUE MUKPOOPraHM3MOB B Auana3oHe KoHueHTpauun 50—
100 r/n. B cmelwaHHbIX NpON3BOACTBEHHbBIX CTOKaX KOXEBEHHbIX NPeanpusTuiA coagepxaHue
XNnopuaoB peako npesbiwaeTt 10 r/n, 4To He NO3BOSIIET FOBOPUTL O MOTEHLUMANBbHOM ONacHO-
CTW Xnopuaa HaTpus.
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W Hanny4wwid M TUnoBo#

KpacuabHO-#UpPOBa/ibHbIE NPOLECChl
MurenesaHue-gybneHue
3oneHune

OTMOHa

lNpombiBKa

0 5 10 15 20 25

CofepaHue XJIopuaos, rfn

PucyHok 3.2 — CpaBHuTeNbHasa KOHLUEHTpaUns XnopuaoB
B OTpaboTaHHbIX pacTBopax, r/n

3.2.2 CynbdaTtbl

OcCHOBHbIMM npoLeccamu, NPUBOAALLMMN K 3arpsa3HEHUIO CTOKOB cyrbdaTtamu, ABns-
loTCA npouecchbl obe33onuBaHus, aybnexHma n gogybnmeanus. Npu obessonmBaHun npume-
HAeTCca cynbdaT amMOoHus, B OyOneHun — cepHasi KMCrnoTa M OCHOBHOW cynbdaT xpoma.
MHorne cuHTeTudeckme oybutenn cogepxat cynbdaTHble rpynnbl. Takke cynbgaTtbl MOryT
06pa30BbIBaTLCA NPU OKUCIEHUN CYIbPUO0B B CTOYHLIX BOAAX.

MpucyTcTBUE cynbdaToB B CTOYHbLIX BOAAX B KOHUEHTpaUmsax Ao 5 r/n He ckasbiBaeTcs
Ha npoueccax BUonorM4eckon OYMCTKM, OAHAKO MOXET MPUBECTU K pa3pyLUeHn0 BEeTOHHbIX
OYMCTHbIX COOPYXXEHUN.

CogaepxaHue cynbgaTtoB B 0TpaboTaHHbIX pacTBopax NpeacTaBneHo Ha pucyHke 3.3
[14].
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B Hannyywwuit  ® Tunosoit

NopybnansaHue
HeiiTpanusauma
Mukenesanue aybnexue
0O6e33011BaHue

3oneHue -06e3BoNallNBaHME

0 5 10 15 20 25 30

CopepwaHue cynbdartos, r/n

PucyHok 3.3 — CpaBHuUTenbHasa KOHUEHTpaumsa cynbdaToB
B OTpaboTaHHbIX pacTBopax, r/n

3.2.3 Cynb¢mabl

CopepxaHue cynbduaoB B CTOYHbIX BOAaX KOXXEBEHHOrO Npon3BoACcTBa 00yCrnoBrneHo
Mcronb3oBaHMEM B Mnpouecce 3oreHusi-obe3BonawmBaHus cynbduga v rugpocynbduaa
HaTpusi. CopepxaHve cynbduaoB B oOTpaboTaHHbIX pacTBopax Mocrne  30JeHus-
obe3BonalmBaHus 1 nocrne 06e330nMBaHNA-MArMeHUst NpeacTaBrieHo Ha pucyHke 3.4.

B Haunyywwit ™ Tunosoi

O6e3301uBaHue

3oneHue-
obe3BonaliMBaHue

0 1 2 3 4 5 6

Copepkanue cynbdupaos, r/n

PucyHok 3.4 — CpaBHuUTenbHasa KOHUEHTpaumsa cynbpunaos
B OTpaboTaHHbIX pacTBopax, r/n
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B pabounx pactBopax m oTpaboTaHHbIX CTOKaX LLENOYHOro xapakTtepa cynbduabl
NPUCYTCTBYIOT B HEAKTMBHOM cOCTOAHMU. OgHako npu 3HaveHusx pH meHee 9,5 M3 Takmx
CTOKOB BbIENSETCA CEPOBOAOPOA, XapaKTePUIYHOLLMNCA HEMPUATHBIM 3arnaxoM M BbICOKOM
TOKCUYHOCTbBIO, JaXe MPU HU3KNX KOHUEHTpaumax. CMepTenbHON Onsl YenoBeka KOHLEHTpa-
unen ceposogopoa B BO3dyxe cumTaeTcs 3HadeHme 100 ppm, npu atoMm ocoboro 3anaxa
He owyuiaeTcs.

lMNpenenbHO OONYCTUMOW KOHLUEHTpauMen cepoBodopoda B BO3Zyxe Mpou3BOACTBEH-
HbIX MomeLlleHuni cumTtaetca 0,008 mr/m3 Ona obecnedyeHnss ycroBuit 6e3onacHOCTM Npons-
BOACTBEHHbIE Liexa, rae BO3MOXHO BblAeNeHne cepoBoAopOoAa, AOSMKHbI ObiTb OCHALLEHbI
NPUTOYHO-BbITSXKHOM CUCTEMOW BEHTUNALINN.

CepoBogopoa MOXeT 00pa3oBbiBaTbCS B CUCTEMAxX OYMCTKM CTOYHbIX BOA Moa Aen-
CcTBMEM aHadpobHbIx BakTepun. OTn GakTepumn cnocobHbl BOCCTaHaBnuBaTb Cynbdatbl 4O
cepoBOAOpPOAa, YBENUUMBAA €ro KOHUEeHTpaumo B ctokax. CoegumHeHus, cogepxaiume Tmo-
noBble rpynmbl, MOTyT NEPEXOANTb B PaCTBOP B peayrbTaTe paspyLleHus KepaTuHa Borioca.

CopepxaHue cepoBoopoa B Bo3ayxe B 06BbEMHbIX KOHUEHTpauusax oT 4 % o 45 %
MOXeT NPUBECTM K BO3ropaHuIo N B3pbiBY 3TOM CMECH.

3.2.4 AzoTcoaepxawme coegnHeHns

A3oTcogepKaline coeguHeHnsa B CTOYHbIX Bogax obpasyroTcsi B OCHOBHOM B pe3yrib-
TaTe paspyleHunsa 6enka npyM NpoBegeHMM OTMOYHO-30MbHbIX MPOLIECCOB, a Takke B npouec-
ce 06e330nMBaHns Cynb(aTtoM aMMOHUS. B OUNCTHBIX COOPY>XEHUSIX BMONOrMYECKON OYNCT-
KM aMMOHUWHBIN a30T NoAaBepraeTcs HUTpUdUKaLmn.

lNpuHMMas BO BHMMaHWE TOKCUMYHOCTb aMMOHWMHOIO asoTa B OTHOLUEHWW BOOHOM
driopbl 1 hayHbl, Bbicokoe 3HadeHue XK n BI1K, Bo3MOXHOCTb 06pa3oBaHUA HUTPAaTOB,
cnefyet obpalwaTtbe ocoboe BHMMAHME HA CHWXKEHME UCMONb30BaHUS a3oTCOAEPXKaLLMX XU-
MUYECKNX MaTepuanoB B TEXHOMOrMYecKoMm npouecce. Ha gmnarpamme (CM. pucyHok 3.5)
npeacTaBneHbl CPaBHUTENMbHbIE KOHLEHTPaUMm aMMOHUNHOMO a3oTa Ha OTAESbHbIX CTaanax
KOXX€BEHHOro Npou3BoACTBa.
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W Hanny4wwmid ™ TUnoso#

KpalueHue xupoBaHue

06e3301MBaHNeE MATYEHNE

lNpombiBKa

Ob6e3BonalIMBaHKE 30/1EHUE

OTMOHa

o

0,5 1 1,5 2 2,5 3

Cofep:aHMe aMMOHMIAHOrO a3oTa, r/n

PucyHok 3.5 — CpaBHuTeNbHast KOHLEHTpaUMs aMmMOHUAHOIO a3oTa
B OTpabOTaHHbIX pacTBopax, r/n

3.2.5 lybsawme coegnHeHus
3.2.5.1 Ay6sawme coeguHeHns xpoma (ll1)

CoeavHeHns xpoma nepexogdart B oTpaboTaHHble pacTBOpbI Nocne npoueccos aybne-
HUA 1 goaybnvBaHuA, a Takke B pesynbraTte NpombiBOK. CoaepxaHue coeguHeHUn xpoma
(1) B oTpaboTaHHbIX pacTBOpax NpeacTaBreHo Ha pucyHke 3.6.

W Hanny4ywwmia ™ TUNoBo#

HeliTpanusauua

lpombiBKa

Oyb6nexue

2 3 4 5

CofepaHue coefWHEHWH Xpoma, r/n

o
[EEY

PucyHok 3.6 — CoagepxaHue coeguHeHuin xpoma (l11)
B oTpaboTaHHbIX pacTBOpax
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[yb6suiee gencreme conen xpoma m3BectHo ¢ 1858 r. XpomoBoe aybneHue B HacTos-
Lee BpeMs ABMSETCA CaMbiM pacnpocTpaHeHHbIM — Gonee 80 % rotToBon KOXu Bbipabatbl-
BaeTCHA C UCMONb30BaHMEM AyOALNX COEANHEHNI XpOMa.

XpOMOBbIE COEAMHEHMS B 3HAYMTENbHbIX 06bemMax nonagatT B NPUPOLHble BOLoOe-
Mbl. Brivas Ha coctaB 1 CBOMCTBa NPUPOOHbIX BOA, COEOUHEHUSA XpOMa BbI3blBalOT Heobpa-
TUMbl€ U3MEHEHUSA B OpraHn3Max pacTeHUn N XMBOTHbLIX 1 ONOCPEACTBOBAHO BO3OENCTBYIOT
Ha Bclo Buocoepy. lNMpenenbHo gonyctumasn koHueHTpauma (MOK) nepen cbpocom B npu-
poaHble BogoeMsbl coctasnseT 0,02 mr/n no xpomy (VI) n 0,07 mr/n no xpomy (Il), cumtas Ha
okeung xpoma (Mpukas Pocpeibonosetsa o1 18.01.2010 Ne 20 n CanluH 2.1.5.980—00).

Tokcuyeckoe OencTBME XpOMa Ha 4ernoBeka MpUMBOOAMT K HapylleHuio obmeHa Be-
LLLeCTB, CKa3blBaeTCA Ha NOBPEXAEHUN NEYEeHU, NOYEK, XKenyao4HO-KULLEYHOro TpakTa, cep-
AeyHo-cocyaucton cuctemol. CoeguHeHns xpoma, nonagas B opraHn3m YenoBeka, MHrmou-
PYHOT (PEPMEHTLI N YTHETAKOT TKAHEBOE AbIXaHue.

CoeanHeHNs Xxpoma OCMOXHAKT OYUCTKY CTOYHBIX BOA OT APYrUX 3arpss3HuTenen, no-
CKOJTbKY YrHeTaloT XU3HeeATeNbHOCTb a3pobHbIX 6akTepui.

3.2.5.2 PactutenbHble aoyoutenu

JKonornyeckme npobrnemMbl, CBA3aHHbIE C NPUMEHEHUEM PacTUTENbHbIX 9KCTPaKTOB,
CMHTaHOB 1 anbAernaHbix oybutenen, o6yCcnoBreHbl NX HU3KOM CNOCOBHOCTLIO K Buonornye-
CKOMY PasfOXeHUI0 U TOKCUYHOCTbIO MO OTHOLUEHUIO K NpeAcTaBUTensM BOAHOW (hriopbl U
dayHsbl.

TaHngpl pacTutenbHbiX AybuTtenen npeacTaBnaoT cobor CNoXHble NONNMGEHONbHbIE
COeNHEHWSs!, KOTOPbIE MOXHO pasaenuTb Ha ABE OCHOBHbIE rpynmbi:

- MMPOKATEXMHOBLIE UM KOHAEHCUpyeMble (MMMO3a, kKBebpaxo);

- NMnporannoBblie UnNu rmaponuayemsie (MmpobanaH, ayod, cymax, KallTaH).

deHonbHble coeAMHEHUS ABMNSIOTCA OQHUMUN U3 CaMbIX TPYAHOU3BIIEKAaEeMbIX BELLECTB,
coAepXallmxcsa B CTOYHbIX BOAAX KOXeBEHHbIX npeanpuatun. CogepxaHve peHonoB B Npo-
MbILLIEHHBIX CTOKaxX MOXeT cocTasnaTb oT 5 go 10 r/n, npyM TOM, YTO AOMYCTUMAsA KOHLEH-
Tpaunsa eHonoB B NUTLEBOM BoAe M BoAe PbIOOXO3SIMCTBEHHbLIX BOOO-EMOB COCTaBnsieT
0,001 mr/n. CTouHble BoAbl, cogepXKalume pacTuTenbHble AybuTenu, xapakTepusyTcs Bbl-
COKMMU 3HayYeHuamn XK.

3.2.5.3 CuHTteTnyeckue nyourtenm

CuHTeTuyeckme oybutenu (CMHTaHbl) B OCHOBHOM SIBIISIKOTCA CYNbMPOBAHHLIMW MPO-
AYKTaMn KOHOEeHCauun apoMaTUYeCcKMX COeAMHEHUIN, Takux Kak oeHor, Kpeson unn HadTa-
NWH, ¢ dopmanbaernaom. B akonorm4yeckom OTHOLLEHUN CUHTaHbl HEPABHOLIEHHbI: O4HU U3
HUX He NoABepPXKeHbl BUONOrMYecKkomMy pasnoXeHuto, Apyrme pasnaratTcs nerko n 6uICTpo.
CnocoBHOCTb CMHTAHOB K BMOPa3NOXEHUIO 3aBUCUT OT COOEPXKaHUSA B HUX (PEHOJbHbIX CO-
egmHenun [9]. lMpocTble heHoNbl Nerko noaseprarTcs Gruoxmmmyeckomy okucrneHmto. MHo-
roaToMHble (peHOnNbI pa3pyLuarTcsa Nog AeNCTBUEM XUMNYECKUX OKUCTIUTENEN.

K cnHTeTudeckum yomtensam MOXHO OTHECTM aMMHOCMOJbl, KOTOpblE XapaKTepusy-
I0TCS cofepXXaHMeM He3Ha4YUTENbHOro Konmyectsa dopmanbaernaa, a Takke BblICOKOMOosie-
KynsipHble NPOAYKTbl NONUMeEpU3aLmMm akpuioBbiX MOHOMEPOB. OTU NPOAYKTbl MOABEPXKEHDI
aHa’pobHOoMY 1 asapobHoMy Bronormyeckomy paspyLleHunto [14].
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3.2.5.4 Anbgerugbi

B npoueccax koxeBeHHOro Npom3BoacTBa HanbonblLlee pacnpocTpaHeHne B KayecTBe
aybuTtenen nony4vmnun rnyTapoBbIn anbaerua, rmuokcans 1 popmansaerns. Benegcreme Bbl-
COKOW peakuMOHHON CMOCOBHOCTU OHW B3aUMOLEWNCTBYIOT U CBA3bIBAlOTCA ¢ 6enkamu, npu-
CYTCTBYWOLMMN B CTOYHbIX BOAax, MO3TOMYy OCOOOMN ONacHOCTU MpPU OYUCTKE CTOKOB
He NpeacTaBnsAoT.

myTapoBbIv anbaerng okasbiBaeT bakTepuungHoe AencTBUE U MOXET UCNOSb30BaTb-
CSl B KayecTBe Ae3nHpUumnpyroLero cpeacraa.

3.2.6 OpraHn4eckune pacTtBopuTenu

OpraHnyeckne pacTtBOpUTENU B OCHOBHOM WCMOJSIb3YOTCA B KOMMNO3UUMSAX OnS MO-
KPbIBHOIO KpalleHUsi NMpu OTAerike KOXWU. ITU CoeMHEHNA NpeacTaBnsalT cepbe3Hyo onac-
HOCTb Kak Afs YerioBeka, Tak u Ons okpyxawulen cpefbl. [loctynaa B atmocdepy, opraHu-
Yeckne CoenHEeHUs MOryT Bbi3blBaTb KOCBEHHbIE 3dEKTLI, CBA3AHHbIE C (POTOXUMUNYECKNM
OKUCNEHNEM.

XpaHeHue n pabota ¢ opraHMYeCKMMN pacTBOpUTENAMKU TPeOyT Hannuna cooTBeT-
CTBYIOLLMX MOMELLEHNI 1 cOBNoaeHNs NpaBun NPOTUBOMNOXapHOM 6e30MacHOCTH.

3.2.7 NoBepXHOCTHO-aKTUBHbIE BellecTBa

Pa3nnyaloT HEMOHOreHHbIe, aHNOHHbIE U KaTUOHHbIE [1AB, KOTOpble UCMONbL3YIOTCH B
Ka4yecTBe AMcrnepraTtopoB, aMyrbraTtopoB, aHTUCTATUKOB, CMadnBaTenen, BoOAOOTTalNKMBalo-
LNX peareHToB.

B OTMOYHO-30MbHbIX NpoLeccax B OCHOBHOM MPUMEHSAIOTCA HEWMOHOrEHHbIE MOBEPX-
HOCTHO-aKTUBHbIE€ BELLECTBa, Takne Kak ankokcunatbl. HasHadeHue aTux NAB 3akntovaetcs
B CMayvBaHuW, yOoaneHun 3arpsisHeHuin, aMyIbrimMpoBaHMM XXMPOBbLIX BELLECTB LWKypbl. OHM
CUHTE3NPOBAHbl Ha OCHOBE apoMaTU4eCKMX WNn anudaTuyeckmx MNofmnaTOKCUaTOB.
B nocnegHue roabl ncnonb3oBaHue HoHUNgeHona n HoHnndeHonatokemnata (NPE) B npo-
N3BOACTBE KOXM orpaHmyeHo ampektmeon EC. B kadecTBe anbTepHaTUBbI NPeasioXXeHO npu-
MEHATb 3TOKCUNUPOBAHHbIE CANPTHI UK ankUnnonurinko3napl, KOTOpble NIErKO pasnaratoTcs
B @a3pOobHbIX N aHa3pobHbIX ycnosusx [16]. OgHaKo MX MCMONb30BaHUE OrpaHNYMBaETCsa U3-
3a MHTEHCMBHOIO NeHoobpa3oBaHmS.

AHnoHHble [1AB, Takne kak anudaTtuyeckue cyrnbgoHaTbl, HAXOAAT NPUMEHEHue B
npoueccax obes3xnpmuBaHna n kpaweHus. Nx cnocobHOCTb K BUONOrM4yeckomy passioXeHuto
3aBUCUT OT 3ameLLaroLlen ankunbHOW rpynnol.

JInHenHble ankunmMpoBaHHble 6GEeH30MNCYNb(OHOBBIE KUCNOTbLI AABHO MCMNOMb3YOTCA B
KOXX€BEHHOMW TEXHOSIOMMM, OHM CNOCOBHbI Nierko pasnaratbca [14].

KaTnoHHbIE NOBEPXHOCTHO-aKTUBHbIE BeELleCTBa, TakMe Kak COfn YeTBEPTUYHOro am-
MOHMS1, UCMOMb3YIT B KayecTBe BMOUMAOB M KOMMMEKCOObpasyolwmx peareHToB. OTU Co-
eVHEHNA OTHOCATCA K TpyaHOpasnaraeMblM BeELLLECTBaM.

MpucytctBue MNMAB B CTOYHBIX BOAax oTpuuaTtenbHO BrnsieT Ha paboTy OYMCTHLIX CO-
OPYXXEHUN: CHWXKaeT ahPEKTUBHOCTL paboTbl NEPBUYHBLIX OTCTOMHMKOB, 3aTPYAHAET npoLecc
cegMmeHTaumMm n3BecTu, TopmMo3nT buoxummndeckme npoueccol. NAK ana 6onbwunHcTea MNAB
paBHoO 10—20 mr/n ans coopyXeHnn BUoNorn4yecKom O4NCTKM.
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3.2.8 Xupywuwme matepmanbl U KOMNO3ULUK

B cocTtaBe XupyoLwmx KOMNO3NLUUN HAaXOAAT NPUMEHEHMEe Kak NPpUpoaHble, Tak U CUH-
TeTUYECKME XNpbl, a Takke NpoayKTbl MX moandukauun. LLIMpoko Mcnosnb3yTca XIopupo-
BaHHble napaduHbl [15].

3.2.9 BcnomoraTenbHble maTepuanbl

K BcnomoraTenbHbIM MaTepuanam, UCnonb3yemMbiM B KOXXEBEHHOM MPON3BOACTBE, OT-
HOCSAT pasfiMyHble CoeaMHEHUs, Hanpumep OuMkapboHoBble anudaTnyeckmne KUCNOoTbl U UX
conun, dTanatbl, conmm OCHOPHON KUCMOTbl. TN COEAUHEHUS MPUMEHSIOTCA B KadecTBe
MacKUpYHOLLMX, CMadYnBatoLLmnX, KOMnrekcoobpasyowmx gobaBok.

3.2.10 KpacuTtenu u BcrnomMoraTtenbHble BellecTBa ANs KpalleHus

MpucytcTBUE KpacuTenen B CTOYHbIX BOAAX 3aMETHO Mo UX Okpacke. Kpacutenu oT-
HOCATCA K TpyAHOpasnaraeMblM coeguHeHusM, yeenuymeatoT 3HadeHune XIK, BrK [17].

OcHOBHYIO J0OM0 KpacuTenen npeactaBnsaloT aHUOHHbIE (KMCMNOTHbIE) KpacuTenu. o
XUMUYECKOMY CTPOEHUIO 3TU KpacuTens ABNATCS MPOM3BOAHBIMU aHTPaxMHOHA U Tpu-
deHunmeTaHa.

Camyto 6onbLUyO rpynny CUMHTETUYECKUX KpacuTenemn npencraBnsaoT a3oKpacuTenu.
3akoHogaTenbHoO B EC 3anpelwjaeTcss UCnonb3oBaHME a3oKpacuTenen ykasaHHbIX B NpuUo-
xeHuun XVII k Pernamenty EC 1907/2006 EBponenckoro napnameHta n CoseTa 0 perucrpa-
U1K, OLEHKe, pa3peLleHnmn 1 orpaHnydeHnn (3anpeLeHmm) NpUMeHeHNs XMMUYeCKMX BELLLECTB
(REACH).

[ns kpalweHns KOXW UCMONb3YITCHA TakkKe MeTannoKOMMNEKCHbIe KpacuTenu, B Co-
CTaB KOTOPbIX BXOASAT aTOM MeTanna n ogHa unn ABe MOosiekynbl a3okpacutens. B kayectse
MeTansna MoryT NpMcyTCTBOBaTb aTOMbI Xefes3a, Xpoma, Meau, kobanbeTa.

OKCnepMeHTbl NoKasanu, YTO MeTasfIOKOMMMEKCHbIE KpacUTENU He yxyAlwakT npo-
Lecc KOMMOCTUpOBaHUA GenokcogepXKalnx OoTX040B, KPOME KpacuTenewn, KoTopble coaep-
XaT megb. Meagb obnagaeT yHrMUnaHbIM U 6aKTEPULMAHBIM AENCTBMEM, YTO NPENATCTBYET
pasnoXeHuo 0TX040B.

B npouecce kpalleHus 4acTo MCMNosib3yloTCA BCNOMOratesibHble MaTtepuansl, yryd-
wawuwme cmavmaHue nonydgabpukata n guddysunio kpacutenen, obecnevmsatrowme pas-
HOMEPHOCTb OKpalluBaHus. HekoTopble M3 3TUX MaTepuanoB MOryT cogepxaTb NoTeHuu-
anbHO BpeaHble ANsi CTOYHbIX BOA, BELLeCcTBa.

3.2.11 MaTtepwunanbl Ans OTAENKU KOXMU

OTaenoyHble maTepuanbl NPeacTaBneHbl CIOXHbIMU KOMMO3ULIMAMWU, COCTOSALLIMMWN U3
OOonbLLOro KonmMyecTBa OTAENbHbIX KOMMOHEHTOB: NneHkoobpasoBaTernen, NMrMeHToB, CBS-
3yHOLLMX, 3MYNbraTtopoB, cMadmBaTtenen, 6Mounaos, aHTUCTaTUKOB M Ap.

BenkoBble cBA3yoWMe NpeacTaBneHbl NPoAyKTaMu pacTBOPEHUS! KOomnnareHa 1 kaseu-
HoM. MonumepHble cBs3yowMe BkNoYaloT B cebs akpunaTbl, AMEHOBbIE MONIMMEpSI, Nonu-
ypeTaHbl, BUHMnaueTaTbl.
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B NoKpbIBHbIE KOMMO3WLMN BXOAAT OpraHWyeckMe W HeopraHU4yeckne MUIrMeEHTHI.
B kayecTBe CLUMBAIOLLIMX PEAreHTOB MCMONb3YTCS MONMU3oLMaHaThl, SMOKCUAbI, anbaerun-
Abl.

NakoBble MOKPLITUS (POPMUPYHOTCS HA OCHOBE OPraHOBOAHbLIX MPOM3BOAHbLIX HUTPO-
Liensonosbl UM Ha OCHOBE MOJIMYPETAHOBbLIX KOMMO3ULIUIA.

Mpu XxpaHeHn KOMMNO3NLMIA Ha OCHOBE GENKOBbIX CBS3YHOLLMX B MX COCTaB BBOAST aH-
TUCENTUKM 1 Broumnapl.

3.3 Boaa n ctouyHble BoAbI

3.3.1 NMoTpebneHue BOoAbI

B cooTBeTCcTBUM C HasHayeHWem BoAa, NOTpebnsemas KOXeBeHHbIMWU MpeanpuaTus-
MU, nogpasgenseTcs Ha TEXHOMNOrMYecKyto Boay, pacxogyemMyto Ha o6paboTKy KOXXEBEHHOro
Cblpbs 1 nonygabpukarta, U TEXHUYECKYID, PpacXo4yeMyo Ha XO35IMCTBEHHO-ObITOBbLIE Lenu,
O4MCTKYy cTOKOB M Ap. OB6bem TexHuyeckon Boabl coctasnseT nopsgka 20 % obwero no-
Tpebnexus [14].

Pacxon TexHonormyeckon Boapl 3aBUCUT OT Buaa obpabaTbiBaeMOro Cbipbsi, TEXHOSO-
rMn NPou3BoACTBa, aCCOPTUMEHTA roToBOW npoaykumun. Mo gaHHbiM [14] noTpebneHne Boabl
B pacyeTe Ha 1 T cbipbs cocTaBnsieT oT 54 no 78 m3. OCHOBHOE KONMYECTBO BOAbI pacxoay-
eTCHA Ha npoBefeHMe OTMOYHO-305IbHbIX MpoLeccoB. B kayecTBe WCTOYHUKOB BOAbI MOryT
ObITb peYHble pecypcbl, rOpoAcKoe BOAOCHabXeHMe, apTe3naHCKne CKBaXMHbI.

3.3.2 OumncTKa CTOUYHbIX BoA

OCHOBHbIMM NnokasaTensiMn, XapakTepusyrLmMn COCTOSAHUE NPON3BOACTBEHHbLIX CTO-
KOB, AABNAOTCA Xnmmyeckoe notpebnerHne kucnopoga (XrK), buoxummnyeckoe notpednexHune
kncnopoga (Bl1K), cogepxaHue B3BelleHHbIX BewecTts (BB), cooepxaHue amMMOHWWHOIO
as3oTa, obllee cogepxaHue as3oTa, copepxaHue cynbdartoB, xnopuaos, docdaTtos, Cynb-
dugos, beHonos, CINAB, xpoma, xupa, 3HadeHune pH.

o 75 % BIK n XK npuxogutca Ha CTOKM OT OTMOYHO-30SbHbIX npoueccos [14]. Oc-
HOBHON 06BHEM B3BELUEHHbIX BELECTB NEPexoauT B CTOYHbIE BOAbI NOCMEe NpoLeccoB 3ose-
HMA 1 obessonawmBaHnsa. B uenom Ha ctaguMmM OTMOYHO-30SbHbBIX NpoLeccoB obpasyoTca
Hanbonee 3arpsi3HEHHbIE CTOKW, COAepKaLume rpsasb, KpoBb, OEMKN, B3BELLEHHbLIE BELLLECTBA,
rmopokeng Kkanbums, cynbduabl, Xropuasl U UMeloLwmue BbICOKOe 3HayveHue pH.

CTtokum OT npoueccoB 06e330NMBaHNS N MAMYEHUA cogepXaT cynbduabl, aMMOHUNHbBIN
asoT, COMU Kanbuusi.

Mocne npoueccoB nukeneBaHns n Oy6neHMst OCHOBHbIMU 3arps3HUTENAMM CTOYHbIX
BOA, ABMAOTCA COMM XpoMa U KUcnoTbl. B cnyyae pactutenbHoro gybneHnsa B CTOKM nona-
AaloT peHoncogepXxawme NpoayKTbl, YTO NPOSABNAETCA B BbICOKMX 3HaYeHuax XK.

B Tabnuue 3.3 npuBeneH cpegHun coctaB oTpaboTaHHbIX pacTBOPOB MOCHE XUOKOCT-
HbIX NPOLIECCOB KOXEBEHHOIO Npon3soacTea [14].
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Tabnuua 3.3 — CocTaB oTpaboTaHHbIX PAaCTBOPOB MOCHE XUOKOCTHbIX MPOLIECCOB KOXEBEHHOro Npon3BoacTea, r/n

B3Be-

Asor |y c c X
Mpouece USRS o | XNOPU | Oy | Cyne | XPOM | ypuy | xnK | BNK | CrAB | pH
cTBa HUWHbIN

[NpombiBKa 7,6-11,5 — 7,3-14,7 — — — — — 2-5 — 7,9-9,6
Otmoka 1,5-36 |0,01-0,5|6,8-10,1 — — — 04,5 | 0,8-0,9 | 0,406 | 0-0,4 |7,6-10,4
3oneHune-obe3BonallmMBaHue 6,8-35,6| 1,6-2,9 | 0,9-3,6 | 1,2-2,5 |1,0-10,1 — 0,2-4,6 |25-13,7|/2,0-11,1| 0-1,9 |8,9-12,2
MpombiBKa 1,5-2,2 | 0,1-0,2 — — 0,3-0,6 — 0,4-0,6 | 0,9-1,2 | 0,2-0,3 — 8,2-8,9
O6e33onnBaHue 0,8-3,0 | 0-0,3 — 1,5-8,2 — — — — 1,7-3,0 — 7,6-8,0
MNukenesaHne 0,7-6,5 — — 20-30 — 2,0-6,3 | 040 | 1,8-7,0| 0,5-4,5 — 3,5-5,0
Ady6bneHune — — — — — — — — — — —
[NpomMbiBKa 0,2-0,4 — — — — 0,2-0,5 — 0,1-0,2 — — 4,2-5,4
HenTtpanunsaumus 0,1-3,0 — — 0,8-3,2 — 0-0,1 — 0,6-11,7| 0,2-0,3 — 6,0-8,5
lNpombiBKa — — — — — — — 0,1-0,4 | 0,1-0,2 — 6,0-7,5
KpaweHune 0,9-1,6 | 0,1-0,2 — — — — 25-12,7| 2,3-89 | 1,8-5,7 | 0,1-0,2 | 5,0-6,0
YKnposaHue — — — — — — — — — — —

HonybnueaHue

LT0C—0V O1HU
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3.4 BTopuyiHble NpoAyKTbl U OTXOAbI

Ona MuHUManu3aumm KonmmMyecTBa OTXOAOB HEOOXOAMMO onpefenuTb UCTOYHUK U
o6bem 06pasyoLLMXCs 0TX0A0B, X (PUBNKO-XMMUYECKME CBONCTBA, 3KOMOrMYHOCTb MUK TOK-
CVMYHOCTb, BO3MOXHOCTb MX nepepaboTku.

Mo cywecTBytoLen knaccudukaumm Bce 0TX0Abl MOXHO pasgenntb Ha:

- HegybneHble;

- aybneHble;

- Xrpocoaepxaliue;

- Apyrve.

HaunbGornee ueHHbIMU SBNAOTCSA HeQYOnNeHble 0TX0Abl, KOTOPblIE MOXHO MCMONb30BaTh
ANs NPON3BOACTBa KonbacHbIX 060oYek, xenaTnHa, KopmoBbIX 400aBOK, Kres, B NPOn3Boa-
CTBE MeAMLMHCKUX NpenapaTtoB U KOCMeTUYecknx komnosuumi. Obbem npomnssoacTsa u ac-
COPTMMEHT 3TUX NPOAYKTOB MOCTOAHHO paclumpsieTca. K HegybneHbiM oTxogam OTHOCAT ro-
nbeByto 06pesb, CNUIOK N CNUIKOBYD 06pe3b, Me3apy. Mesapa MoXeT ObiTb MCNONb30oBaHa
ANSA nonyvyeHns HaTyparnbHbIX XUpoB n 6enkoB. B Tabnuue 3.4 npenctaBneHbl AaHHbIE MO
BbIXx0A4y HeaybneHbIx 0TXo40B U3 1 T KOXXEBEHHOTO CbIpbSi.

Tabnuua 3.4 — Bbixog HeaybneHbix oTxoaoB 13 1 T cbipbsa KPC

HaumeHoBaHue Macca, kr
O6pesb nocne KOHTYPUPOBaHNS LLKYP 50-100
PacTtBopeHHble 6enku 50-100
Mesgpa 150
Cnunok n obpesb 150
NTtoro 400-500

B pesynbTate rmgponusa GenokcogepXallimx oTXo40B MOXHO MOMyYuUTb Takue npo-
AYKTbI, KaK XXenaTtuH Unu Krnew, rmgponusartbl KonnareHa v npoayKTbl ero Moguduxkaumm.

Hanbonee npobnemMHbIMM OTXO4aMU KOXXEBEHHOrO MPOM3BOACTBA SABNSAOTCA OTXOAbI,
obpasyloumecs nocrne XpoMmoBoro AybneHus. Mcnonb3oBaHue AyOGneHbiX OTXOAOB MOXET
OCYLLIECTBNATLCA MyTeEM nepepaboTknm ¢ COXpaHEHMEM BOSIOKHUCTOW CTPYKTYPbI, UK NyTem
YacTU4HOro ee paspylieHus (pasgybnueanus). MNpouecc pa3BONOKHEHUS SBMSIETCA SHEpro-
€MK/M, HO MO3BOMSET Nosy4ymTb MaTepuanbl, KOTOpble MOXHO UCMNOoSb3oBaTh ANA NPOU3BOA-
CTBa KOXKapTOHA, MCKYCCTBEHHOW KOXMW, B Ka4eCTBEe HanosiHuTenen gpeBeCcHO-BOMOKHUCTbIX
nnuT.

CxuraHme OTX040B MO3BOMSIET MOMYYUTb TEMMOBYK 3Hepruto. TepmoobpaboTka npwu
Temnepartype cebiwe 380 °C B OTCYTCTBUM KUCIIOpoAa AaeT BO3MOXHOCTb MOSyYEeHUSA aKTu-
BUPOBAHHOIO YIS C BbICOKOPa3BUTOM BHYTPEHHEN NOBEPXHOCTLIO.

Bo3amoXHble BapuaHTbl UCNOMNb30BaHUA, NnepepaboTkn 1 yTunmsaumm TBepabIX U Xua-
KMX OTXO40B KOXXEBEHHOIO NPON3BOACTBA NpeAcTaBneHbl B Tabnuue 3.5.
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Tabnuua 3.5 — OTXo4bl M BO3MOXHOCTM UX NepepaboTku 1 yTUnn3auum

HanpaBneHunsa ncnonb3oBa-
Bua otxopos CocraB
HUA/ nepepaboTKK/ yTunusauum
OTxoabl nocne KoHTypupo- | KonnareH, wepcTb, xup | Mpon3BoACTBO Kned, kopmoBble [06aB-
BaHWSA CbIpbs Kn/TepmoobpaboTka, 6uoras/nonumrox
LepcTb nocne obessona- KepaTuH, xup Mpon3BoacTBO KOPMOBbLIX OBABOK, NaHo-
LUNBaHMS NnHa/KOMNOCTMPOBaHUe, TepMoobpaboTka,
Guoras/nonurox
Mesgpa Kup MponssoacTeo 6enKoBbIX MOPONM3aToB,
Xnpa/komnocTnpoBaHue, 6noras/nonurox
Cnunok ronbeBom Konnaren Mpon3BOACTBO KOX U3 CMMIIKA, XenaTuH u
Knen, 6enkoBble rMaponmaaThbl, KonbacHsle
0600YKM
OtpaboTaHHble pacTBOpLI Pacteoputenu, MNAB, PeunknuHr pacteoputenen, xum-
nocne obesxunpunsaHus Xup pbl/TepmoobpaboTka
OTpaboTaHHble pacTBOpbI CoeanHeHunsa xpoma PeunknuHr coegmHeHnin xpoma
nocne ayonexHuns
Cnunok gybneHobin KonnareH, coegmHeHmns | Mpon3BoLCTBO KOX U3 CWSIKa, BOFIOKHM-
Xpoma CTble MaTepwuarnbl, 6enkoBble rMapoONn3aThl,
yao6peHunsa/KoMnocTMpoBaHue, Tepmoobpa-
6oTka/nonuroH
XpomoBas cTpyxka u o6pesb | KonnareH, coeanHeHuns | BonokHuctble Matepuanel, 6enkoBble rma-
Xpoma ponu3atbl yaobpeHns/KoMnocTupoBaHue,
TepmMoobpaboTka/NonumroH
KoxxeBeHHbIV nockyT, 06pesb | KonnareH, coeanHeHnst | BonokHUCTble MaTepuansl, 4eKOpaTUBHbIE
Xpoma 1 gpyrue xumn- | Matepuanbl/TepmoobpaboTka/nonmrox
KaTbl
LLInam 04nCTHLIX COoopyxe- YapobpeHus/komnoctmposaHue, 6roras,
HWIA o TepmMoobpaboTka/NonumroH

HekoTopble oTxoabl, He NpuBeaAeHHble B Tabnuue 3.5, npeacrtaBneHbl ConsMum, oTpa-
BOTaHHBbIMU XUMUYECKUMUN peareHTaMn, ocagkamum nocre BraXHOW OMUCTKM BO34yXa, Mblfbo
OT WwnndoBaHus 1 ap.

3.5 Bblbpocbl B atmocdepy

OTHOCKTENbHO BbIOPOCOB B aTMocdepy nuTepaTypHble AaHHble NpuBeAeHbl TOMbKO
AN OpraHN4ecKknx neTyumx coeguHeHunn. OpraHmyeckue pacTBOpPUTENU, UCMONb3yeMble Npu
06e3XMpMBaHNN OBYMH YNaBAMBAKOTCA PUNbTPAMU C aKTUBUPOBAHHbIM yrrieM. HenpusaTtHble
3anaxu TpyaHO NOABEPralTCs KONMYECTBEHHOMY KOHTPOSIHO, HO YacTo ABNAOTCA NpeaMeToM
arnob OKpPeCTHOro HacerneHus.

OT OTMO4YHO-30SIbHbBIX NPOLECCOB B aTMOC(epy NocTynaeT cepoBOoAoOpos U aMMMaK,
OT MexXaHU4YeCcKNx onepaumn oTaenkm — Mbiflb, OT MOKPbIBHOIO KpaLUeHUs — a3p030nu.

MpepenbHO gonycTUMble 3HAYeHUss BbIOPOCOB B aTMocdepy onpeaeneHbl Ans aMMn-
aka, cepoBogopoaa, neTy4mx opraHndeckux coegmHenunn (J1IOC).
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3.6 NoTpebneHune aHeprum

MoTpebneHne aHeprMn Ha KOXEBEHHbIX NPeanpUuATUSX 3aBUCUT B OCHOBHOM OT crle-
ayowmnx akTopos:

- TEXHONOMMN NPOM3BOACTBA, MOLLLHOCTU U KonndecTea o60pyaoBaHus;

- NOTepb Tenna oT TEXHONOrm4yeckmx obopyaoBaHNS 1 NPOM3BOACTBEHHbIX 30aHUN;

- METOO0B OYMUCTKM CTOYHbIX BOJ;

- UICMOMNb30BaHWA OTXOLO0B ANSA NosyYeHUst A0ONOSTHUTENBHOW SHEPInN.

Pacxon aHeprnn 3aBMCUT OT KITMMATUYECKOW 30HbI, B KOTOPOW PaCMOSIOXXEHO KOHKpeT-
Hoe npegnpuaTtue. NoTepn Tenna MoryT 6biTb MUHUMM3MPOBAHbI 3a CHET XOPOLLEN TENMOBON
n3onsumn.

3.7 lWlym n BnGpauus

OCHOBHbIMW UCTOYHUKAMMU wyma um BI/I6paL|,I/IVI ABNAIOTCA MeXaHn4eckme onepauvm m
pa60Ta annapartoB, ncnosib3yemMblX And npoBeaeHnd XMAKOCTHbIX NpoueCcCcoB.

3.8 MNoTpebneHne u BbIOPOCHI HA OTAESNIbHbLIX TEXHONOrM4YeCKUX
cTaguax

B paHHOM pasgene paccmaTtpuBaeTCs KaXKabli TEXHONOrMYeckun npouecc, B obiem
BMAe npeacraBreHHbin B Tabnuue 3.1. B 3aBMCMMOCTM OT BUAA UCMOMb3YyEMOro Chipbs U ac-
COPTUMEHTA roTOBOMW NPOLYKUMN KOHKPETHbIE AaHHblE MOTYT OTNNYaTbCA OT NPUBEAEHHbIX B
aTon Tabnuue. YpoBeHb BbIOPOCOB B 3aBUCMMOCTU OT TEXHONormm obpaboTkm npvBedeH B
pasgene 4.

3.8.1 KoHTypupoBaHue Cbipbsi

B pesynbtate 06pe3ks KpaeBbIX Y4acTKOB LWKypbl (KOHTypupoBaHue) obpasyroTcs
TBepAble 0TX0A4bl, coAepallme B CBOeM cocTaBe Bernku, WepcTb U KOHCEPBUPYIOLLME BeLLe-
cTBa. Hanbonee paumoHanbHO NPOBOAUTL KOHTYPMPOBaHUE Ha MACOKOMBUHaTaxX 4O KOHCep-
BUpoBaHUA N obpaboTkm aHTucentukamm [10].

3.8.2 lokoHCcepBUpoBaHue CbipbA

[okoHCcepBMpOBaHNe Cbipbs NPOBOANTCA B Criyvae HeyaoBNeTBOPUTESTIbHONO OCHOBHO-
ro KOHCEepPBMPOBaHUS, NPU NPUEMKE LLKYp OT HaceneHus, a Takke B cryyae A40NroBpeMeEHHO-
ro xpaHexusi. [JokoHCepBMpoOBaHME NPOU3BOAAT METOLOM MOCcOofa C MCNOSfIb30BaHNEM XJ10-
puga HaTpua ¢ gobaskamu aHTucenTnkoB. Conb obnagaeT o6e3BOXMBaOLMM AENCTBUEM Ha
Genkun LWKypbl, YTO NPENATCTBYET pa3BuTuio bakTepuin. B kayecTBe aHTMCENTMKOB MCMNOMb3Y-
0T aumeTungutmokapbamat, anxnopbeH3orn, NpomM3BogHble BOPHON KMUCNOThl, MeTabucynb-
douT HaTpus.

Bce ykasaHHble coeguHeHUs, a Takke rpssb, KPOBb, COMb MOXHO OBHapyXuTb B CTOY-
HbIX BOAAX NPV BbINOSTHEHUWN NOCEAYOLNX XXUAKOCTHLIX 06paboTok.
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3.8.3 OTMOYHO-305bHbIE NpoLecChl

CTOYHble BOOblI OTMOYHO-30MBbHOIO Liexa 3arps3HeHbl NpoayKTammn paclienneHus 6en-
Ka M HEMUCMNONb30BAHHbIMU XMMUYECKUMK peareHTamu. CTOKM siBNsOTCA Hanbonee TOKCUY-
HbIMW, 3aCOSIEHHbIMWN, MYTHbIMU, cogepXXaT 60mbLIOe KONMMYECTBO HEPACTBOPMMBbIX BELLECTB
OpPraHN4YecKoro M HeopraHNM4Yeckoro npoucxoxgeHmda. CoctaB CTOYHbLIX BOA NOCEe OTMOYHO-
3051bHbIX NpOLEeCccoB npeacTasnieH B Tabnuue 3.6.

Tabnuua 3.6 — CocTaB CTOYHbLIX BOA NMPY NPOM3BOACTBE KOX XPOMOBOIro AyGreHns ans sepxa obyeu
n3 coipbsa KPC, Kr/T cbipbs [9]

B3BelleHHbIe
Mpouecc XK Cynbdumabl Xnopuabl BewecTsa
OTmokKa 30-33 — 150-210 6-8
3orneHne-obe3BonaluBaHme 110-120 10-15 3-6 70-80

3.8.3.1 OTmokKka

OTMOKa KOXXEBEHHOro Cbipbsi NponssoanTcs B bapabaHax. Pacxon Boabl cocTaBnsieT
oT 150 % go 250 % oT macckl obpabaTbiBaeMoro cbipbs. [1pyn nepepaboTke OBYMHBI pacxon
BOAbl HA OTMOKY 3HaYUTENbHO yBENnMYMBaeTCH. B 3aBUCMMOCTM OT CTENeHn 3arpsi3HEHHOCTH
N MeToAa KOHCEPBMPOBAHNSA OTMOKY NPOBOASAT MHOTOKPaTHO CO CrMBOM OTpaboTaHHOro pac-
TBOpa. Ha HEKOTOpbIX 3aBOAax NPOBOAUTCH NpeaBapuTernibHas 0TMOKa, a 3aTeM OCHOBHas.

B cnyyae 6akTepmanbHOro Cbipbsi B OTMOYHYIO XXMAKOCTb BBOAAT Guounapl, B Konmye-
ctee 0,1 % oT maccel WKyp, B 0cobeHHoCcTn npu nosbiweHHon (30 °C) TemnepaType obpaba-
ThiBaOLWEN Xuakoctun [18].

[ns yckopeHus oTMOKM B obpabaTbiBaloLmii pacTBOpP BBOAAT TaKKe LLENOYHblE pea-
reHTbl, NMAB n bepmeHTHble npenapaTthl [19]. Pacxog atnx matepuanosB He npesblwaet 1 %
OT MaccChbl CbIpbS.

OTtpaboTaHHbIA pacTBOpP NOCe NPOBEAEHUSI OTMOKM COAEPXUT pacTBoOpuMbie Benku,
Takue Kak anbGymMunH n rmobynunH, B3BeLLEHHbIE BeLleCcTBa, NOCTynawLme ¢ rpsisblo, HABO3OM
N KPOBbIO, 4YTO ornpeaensieT Bbicokne 3HavyeHus XIMK atux ctokoB. Takke B pacTBop nepexo-
OAT CONMb U KOHcepsupylowme BellectBa. Coaep)aHne XxnopuaoB B CTOKax HaxXoguTcs B
npegenax 10-15 r/n.

OTtpaboTaHHble pacTBOpbl, BCNEACTBME 3HAYMTENbHOrO codep)kaHusa 6enkoBbiX Be-
wecTts noasepxeHol nopye (rHneHuto). BINK coctaBngaet 0,4-2,3 r/n. B nepecyeTte Ha 1 T ko-
XXEeBEHHOro cbipbsa Harpyska no bIK coctaenseT 7,5-9,0 kr. B Tabnuue 3.7 npuBeaeHbl AaH-
Hble O COCTaBe CTOKOB Nocre NpoBeaeHNsT OTMOKN.

Tabnuua 3.7 — 3arpsi3HeHHOCTb CTOYHbIX BOA, NOCIe npoLecca 0TMOKM

Mokasartens, r/n [9] [14]
B3BelleHHble BellecTBa 2,5-3,5 1,5-3,6
XIMK 1,5-8,6 0,6-4,9
BIK 0,3-4,5 0,4-2,3
Xnopuabl 7,5-10,1 6,8-10,1
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Kak crnenyeT 3 AaHHbIX, NpeacTaBneHHbIX B Tabnuue 3.7, AvanasoH KOHUEeHTpauumi
3arpsAsHALLMX BELLECTB B CTOKax Nocrne OTMOKU AOCTAaTOYHO BEMVK U BO MHOIOM 3aBUCUT OT
BMAA Cblpbsi, TEXHONOMMM 06paboTKM N BbINyCKAEMOro aCCOPTUMEHTA KOXK.

3.8.3.2 3oneHue u obesBonawiMBaHune

B npouecce 3oneHua-o6e3BonalunmBaHns Cbipbe NOABEPraeTcs BO3AEUCTBUIO cneny-
IOLWMX peareHToB: cynbduaa 1 rugpocynbduaia HaTpusa, rmgpokeuaa kanoums, MNMAB, dep-
MEHTOB. B HEKOTOpPLIX cCnyyasax YacTb cynbduaa HaTpusa 3aMeHSI0T Ha TUOSbI, aMUHbI U Mep-
KanTaHbl. Pacxog xumMuyeckux matepranos 3aBUCUT OT Buaa obpabaTbiBaeMoro Cbipbsi.

XvmMmundeckne martepuanbl, UCMNOMb3yeMble B mnpoueccax 30feHns-obessonaluMBaHus,
npueeneHsl B Tabnuue 3.8.

Tabnuua 3.8 — Pacxon xuMu4ecknx matepuanos B npolecce 3ofeHus-o6e3BonainBaHns, NpoLeHT
OT Macchbl cbipbs [18]

B npousBoacTBe KOX Ans

MaTepuan B npounsBoactee ohTH Bepxa 06yBM
Bona 200-230 130-150
Mmapokecng Kanbums 1,5-2,0 3,0-3,2
Cynbdua HaTpua 0,6-0,8 2,0-3,0
BcnomoraTenbHbie BellecTsa 0,2-0,3 0,1-0,3

B Tabnuue 3.9 npeacrtaBneHbl 3Ha4YeHUs1 cOCTaBa CTOYHbIX BOA, Mocrne TPpaauLMOHHOIo

30neHus-obe3ponaliMBaHnsa U nocne ycoBepLIeHCTBOBaAHHOIO npouecca.

Tabnuua 3.9 — 3arpsasHEeHHOCTb CTOYHbLIX BOA MOCNe npouecca 305eHns-06e3sonalumBanus, r/n

Mokasarenb TpagMuMOHHaAA TeXHONorus HoBas TexHonorus [20]
Bopa 200-220 180-200
B3BelLeHHble BellecTBa 20,8-33,6 20,0-22,0
BrK 7,0-10,0 0,7-1,1
XTIK 7,5-10,4 0,8-11,4
Cynbcuabl 5,0-8,1 0,2-0,4
Xrnopugbl 1,8-3,6 0,8-1,0

OTpaboTaHHble pacTBOpbI NOCMNe 30MneHna-06e3BoNnalIMBaHNA XapakTepu3yoTCa Bbl-
COKOW LLEeNOYHOCTbIO U 3HaveHnem XI1K, 3Ha4ynTenbHbIM cogepxaHnem cynbuaoB 1 B3Be-
LWeHHbIX BelecTB. [Npu 3HavyeHuax pH meHee 9 n3 otpaboTaHHbIX PAacCTBOPOB MOXET Bblae-
NATBCA CepoBOAOPOA, KOTOPbLIN XapaKTepnsyeTcs BbICOKOW TOKCUYHOCTBIO MO OTHOLLEHMUIO K
XWBbIM OpraHmM3mMam.

Bo3amMoXxHO BblaeneHne B BO3AYLIHYO cpefy aMmuaka, obpasyrolleroca B npouecce
paspyLueHnsi 6enkoBbIX KOMMNOHEHTOB LUKYPbI.

3.8.3.3 Me3gpeHue

Me3apeHne MOXeT OCYLIEeCTBNATbCA HAa HECKOSIbKMX 3Tanax TEXHONOrM4yecKoro npo-
uecca, a UMEHHO Ha CTaaun Cbipbsl U Ha cTaguu ronbs. Me3gpeHne OTHOCUTCA K MexaHuye-
ckon obpaboTke M 3aknvaeTca B yAaneHun CO LUKYpbl MOAKOXHOW >KMPOBOW KIeT4aTKu.
Me3apeHne npoBoAAT nocne 3oneHns-o6e3BonalinBaHns, Koraa ronbe HaxoauTca B Habyx-
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lWeM COCTOsiHUKU. B HekoTopbIX crnyvasx Me3ApeHuld MnoaBeprawT HEeKOHCEPBUPOBAHHLIE
LUKYPbl UM KOHCEPBUPOBAHHLIE, HO NOCIEe NpeaBapUTENbHOM OTMOKM.

[ns yMeHbLUEHNA CKOMBbXEHNA roNbs U yry4lleHns 3axBaTa paboune ncnonb3yoT ns-
BECTb UMM APEBECHbIE ONUITKU. YaaneHne Me3apbl NPOUCXOANT NOA CTpyen BoAbI.

B pesynbTtaTte mesgpeHus ronbe TepseT oT 15 % go 30 % uexogHom maccel. Mesgpa
MoXeT nepepabaTbiBaTbCsl HEMOCPEACTBEHHO HA NPEANPUATAN U BbIBO3UTHCS HA NONUro-
Hbl A4nsa yTunudaumn. OCHOBHbIMW NpoaykTamun nepepaboTkn Me3apbl ABASKOTCA KNEen 1 Xup.

3.8.3.4 1BoeHune

[1BoeHne npouns3BogaT nNubo B ronbe, NnMbo B XxpomMmpoBaHHOM nonydabpukaTte. Mpu
ABOEHMM B rofibe NPeMMyLLIECTBOM ABMNSAETCHA CHMKEHME pacxofa XMMUYECKMX MaTepmnanos B
nocrneayoLwmx npoueccax n cokpalleHme annuTenbHOCTN 06paboTku.

OpHako Ha BOMbLUMHCTBE KOXEBEHHbIX NPeanpuATUA ABOEHUE NPOBOAAT Ha CTaguu
nocrne AybneHus, 4Tto 0BYyCroOBMNEHO MEHbLUEN TPYAOEMKOCTbO 06paboTkM M nonydeHnem
nonycabpukaTta TpedyemMon TONLWUHbI.

Mo6o4YHbIM MPOAYKTOM MOCre ABOEHUSI SIBNSETCH HWXKHUI CMWMOK, KOTOPbIA MOXET
ObITb MCMOMb30BaH ANs NPOU3BOACTBA Benopa M 3amwun. HwkHUI cnunok u ronbeeas 06-
pe3b MOryT 6bITb NepepaboTaHbl Ha XXenaTuH, Krewn, konbacHyto 060No4Ky.

3.8.4 Npepany6bunbHoO-AyOUNbHbIE NpoOLECcChI
3.8.4.1 Obe33onuBaHue U MAr4YeHune

O6e330nMBaHMe NPOBOAUTCA ANSA U3BNEYEHUS U3 TONbs KanbLMs U CHUXEHUS Haby-
XxaHus. KanbLmi ¢ NOBEPXHOCTM rofbs YacTUYHO MOXET OblTb yaaneH B pesynbtate npo-
MbIBKK. [NonHoe obe33onmBaHne MOXHO obecrneuntb 06paboTKon ronbs CONSAMU aMMOHUS
npu nx pacxoge 2,5 % — 3,5 % ot macchel ronbs [18, 19].

CyLLecTBYIOT TEXHOMNOMK, B KOTOPbIX PEKOMEHAYETCS nNpu 06e33o0nmBaHnmn NCNosnb3o-
BaTb gmokcug yrnepoga c pacxogom 0,8 % — 2,2 % oT Macchl rosfibg, YTO NO3BOMHAET MOSHO-
CTblO UMM YaCTMYHO 3aMeHUTb conn ammoHus [21]. B [22] npepnaraetca mcnonb3oBaHue
anbTepHaTUBHbIX 06€330MMBalONX peareHTOB, KOTOpble MOryT MPUMEHATbCA CaMOCTOS-
TENbHO UNN B COMETaHMM C TPAANLMNOHHBIMU XUMUYECKMMM MaTepranamum.

B npouecce msardeHus ncnonb3yoTca bepMeHTHbIE nNpenapaTbl NPUPOAHOro unu Gak-
TepuanbHOro NPOUCXOXAEHNS, B COCTAB KOTOPbIX BXOAAT MHEPTHbLIE HAMONMHUTENN.

B oTpaboTaHHbIX pacTBOpax MOXeET NPUCYTCTBOBaTb CEPOBOAOPOL, BblAENAOLIMNCS
NpU MNOHWXEHHOM 3HaveHun pH, n ammuak, obpasylnincs B pedynbtaTte rmponmnsa ammo-
HUNHBIX conen. CrneayeT OTMETUTb, YTO HapsaLy C pacTBOpeHMEM KapboHaTta kanbLumsi u 00-
pa3oBaHMEM XOpPOLLO PacTBOPMMOro rmagpokapboHata Kanbuusi, KOTOpbIA Npu B3aMmoneu-
cTBUKU C cynbcdumaammn obpasyeT 3ameTHO Gonblle cepoBOogopOoAa, YeM Mpu TPagULMOHHOM
meToae o6e33onmBaHus.

3.8.4.2 NukeneBaHue

lNMvkeneBaHue npegHasHavyeHo Ansa obecnedeHns andpdysnn oybaumx coeguHeHUN
XpomMa B AepMy 1 3akntovaeTcs B 06paboTke ronbsi paCTBOPOM KUCIOThbl (B OCHOBHOM Cep-
HOM N MypaBbWHOM) U conun. Pacxog kncnotel coctasnset 0,5 % — 1,2 %, conm — 5 % —
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6 % OT Maccol rones. [na npegoxpaHeHns XpomMumpoBaHHOro nonydgabpukaTta oT nnecHese-
HMA B obpabaTbiBalOWmMn pacTBop BBOAAT PyHrMumMabl, Takme kak TCMTB unm tnobeHsotuma-
3onbl. Pacxon cdoyHrmumaHeix matepuarnos coctasnseT 0,05 % — 0,2 % OT macchl rofib4.

3.8.4.3 lybneHue

[ybGneHne npakTnyeckn Bcerga npoBoaUTCS Ha OTpaboTaHHOW MUKENbHOW XNOKOCTH.
Bug oybneHuns 3aBUCMT OT Ha3Ha4YeHUs rOTOBOM MpoAayKuum (KOXu Anst Hu3a obyBu, KOXK
Ans Bepxa obyBu, ofexHble 1 ranaHTeperHble Koxu, 3aMmwa v ap.). B Tabnuue 3.10 npuse-
AEeHbl OCHOBHbIE BUAbI AyOuTenen n BcnoMoraTenbHbIX MaTepuarnos.

Tabnuua 3.10 — OcHoBHble BUAbI AyOneHusi, MaTepuarnsl U BCoMoraTesbHble BELLECTBA,
ncrnonb3yeMble B TEXHONOMMYECKOM npoLecce

Bup ny6neHus CocTaB ayourtens BcnomoraTtenbHble MaTepuanbl

PeareHTbl ANs NOBbILLIEHUSI OCHOBHO-
cTu (oKkeua mMarHusl, kapboHaTt unu
BGukapboHaT HaTpus), PyHrIMUMAabI,
MackupytoLmne godaeku (MypaBbuHas
KucrnoTa, dpTanesas KUcrnoTa), Xupsl,
CUHTaHbl, CMOnbl

XpomoBoe gybneHune OcHoBHoOM cynbdaT xpoma

MwuHepanbHoe oybne-
Hue (KpoMe XPOMOBOIO)

[y6suwme conv antoMUHKS, LUmp-
KOHWSA, TUTaHa

Mackupytone fobaBku, peareHTbl
ANsi NOBbILLEHUS OCHOBHOCTW, >XUPbl,
CUHTaHbI, CMOIbl

PactutenbHoe aybne-
Hue

MonundeHonbHbIE CoOeaNHEHNS Ha
OCHOBE pacTUTENbHbIX SKCTPaK-
TOoB (kBeOpaxo, MMMO3bl, Ay6a)

Ivcnepratopsbl, oTb6enmeaTenu, mypa-
BbWHAsA KUCIOTA, XXUPbl, CUHTaHBbI,
CMOrbl

CuHTaHoBoOe aoybneHune

CynbconponssogHble peHona,

dukcaTopbl, XMpbl

Kpesona, HadbTannHa, nonnakpu-
naTbl, CMOfbl HA OCHOBE Merna-
MWHA U MOYEBUHbI

[nyTapoBbIn anbaerni, rnmokx-
canb

Kvpbl 1 macna

AnbaernaHoe ayobne- LLlenoyHble peareHTbl, oTOGenmBaTenu
Hue

*Kuposoe aybnenue

Katanusatopsbl, 6ukapboHat HaTpwus,
anbaernapl, 3Mynbratopbl

Kak crneayet n3 npmsegeHHbIx B Tabnuue 3.10 gaHHbIX, KpOMEe OCHOBHbIX AybuTtenen B
TEXHOJIOrMYECKUX pacTBOpax WMCMOMb3yeTCs 3HaYUTErNIbHOE KOJNIMYEeCTBO BCMOMOraTesbHbIX
MaTtepuarnos pasnuUYHoro HasHadvyeHus. Tak, NAB npegHasHayeHbl Anga ynyyweHus cMaymsea-
HUA 1 yckopeHna anddysmnm aybutenen BO BHyTPEHHNE CroM AePMb.

Mpn gybneHun pactuTenbHbIMU 3KCTPAKTaMn U CMHTaHaMmu B obpabaTtbiBalowwmin pac-
TBOP BBOAAT (pMKCMpyloWMe maTepuansl, CnocobCcTBylOWMe 3akpenneHvio aybutenen B

CTPYKTYpe OEPMbI.
3.8.4.3.1 MuHepanbHoe aybneHue

OCHOBHbIM BMAOM MUHeparibHOro oybneHus octaetca xpoMmosoe aybneHne ¢ ncnosb-
30BaHMEM OCHOBHOrO cyrbdaTa Xxpoma. XpoMOBbI/ AyOuTenb BbiNyCKaeTca B BUAE MOPOLU-
ka. [lybneHune ocywlectBnseTcsa npu pacxoge TexHmdeckoro gybutensa ot 8 % o 10 %, cum-
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Tas Ha maccy ronbsi. C y4eTOM TOro YTO B TEXHUYECKOM npoaykTe cogepxutcsa 25 % okcuaa
Xpoma, pacxon npuMeHUTernbHO K okcuay xpoma coctasut ot 2,0 % go 2,5 % oT maccel ro-
nbs.

[ns noBbILEHNS OCHOBHOCTM mcnonb3ytoT Ao 1 % 6ukapboHaTta Hatpua mnm 0,5 %
oKcuaa MarHusa oT MaccChl ronbA.

lMepen OO3MPOBKOM XPOMOBOIo AybuTens B pacTBOp BBOAAT MacKuUpyoLme peareHThbl
B konu4yectee oT 0,5 % 8o 1,0 % ot macchl ronba [18].

OtpaboTka aybutena no TUNoBon TexHonormm coctaenset 70 % — 80 % [18, 19],
ocTarnbHOe KONMUYeCTBO NepexoamnT B CTouYHble Boabl. CTOKM OT npouecca oybneHns xapak-
TepU3yrTCA HU3KNM 3HayveHueM pH (3,5-4,5), cogepxaT HeCBA3aHHblE COeQUHEHUS XpoMa,
KomnnekcoobpasoBatenu, yHrMuMabl U Xupbl.

B Tabnuue 3.11 npuBeaeHbl AaHHbIE O COCTaBe CTOKOB MOCNe npouecca aybneHus.

Tabnuua 3.11 — CocTtaB CTOYHLIX BOA MOCMe NPoLEecCoB NMKeneBaHus u gyénenus, r/n

B3BelueHHbIe BelwecTBa Cy::pa_ Xpom (II) |  XKupbli XK BIMK pH
0,7-6,5 20-30 2,0-6,3 0-4,0 1,8-7,0 0,5-4,5 3,5-5,0

Mcnonb3yst HOBble TEXHOMOMMW MOXHO YBENMYUTb OTpaboTKy AyBAWMX coeanHEeHUN
xpoma go 95 % [21, 22].

Opyrve MuHepanbHble oybuTenu He No3BONAKT obBecneynTb CBOMCTBA KOXMW, OOCTU-
raemble nNpy XpoMoBOM AyOrieHMn. STO OTHOCUTCH K MArKOCTU, 311aCTUMHOCTU, (DOPMOCTOM-
KOCTW, rMapoTepMU4eckon yctonumsoctu. [ybawime coeguHeHnsa antoMUHUA B HEOOMbLUMX
ob6bemMax NCNonb3yTCA B MPOM3BOACTBE KOX N3 OBUYUHBI.

AntomuHneBoe aybrneHve MoxeT KOMOMHMPOBATBLCA C pacTUTENbHbLIM, YTO NO3BONAET
yBENUYNTL TemrnepaTtypy CBapuBaHUs KOXWU [21]. B HEKOTOPLIX TEXHOSOrUsIX MUCMNONb3YT
KOMOUHaUMIO antoMMHUEBOrO M anbaerngHoro aybneHus. B kavectBe anbaerngHoro ayou-
Tens NPUMEHSIOT rNyTapoBbI anbaerna Unu rnuokcarnb.

Mpn aybneHun conamum LMpPKOHUS nony4vatoT 6enbin NNoTHbIN nonydabpukaT. Benea-
CTBWE BO3MOXXHOIO rmaponmsa corien UMpKoHUs, oybneHne npoBOASAT MPU OYEHb HU3KUX 3HA-
yeHuax pH (1,3-1,5). B kayecTBe MacKMpylLEero areHta WMCronb3yTCs MHOMOOCHOBHbLIE
kncnotbl [23].

TutaHoBoe oybneHne moxeT ObITb peannu3oBaHO B COMETaHWUM C APYTMMU MUHEparb-
HbIMn oybutenammn B nNpou3BOACTBe KOX 6Genoro useta [23]. B To e BpemMs npumeHeHue
cynbdaToTuTaHunaTa aMMoHus NpuBeaeT K 3arpsi3HEHNI0 CTOKOB aMMOHUMHBIM a30TOM.

3.8.4.3.2 PactutenbHoe aybneHue

PacTtutenbHble aybutenn npeacraBnsioT cOO0M CNOXHbIE NONMAEHONbHbIE COeanHe-
HWs (TaHWabl), 3BMEKaeMble IKCTpParMpoBaHWEM U3 pasnnyHbIX Yacten pacteHmn. OHu noa-
pas3gensarTcs Ha rmaponmsyemblie (rannoBble) U KOHAEHCMPOBaHHbIE (KaTeXnHoBbIE) [15].

HaunbGonbluee pacnpocTpaHeHue nonydnny aKCTpakTbl kBebpaxo, MMMO3bI, KaliTaHa,
mupobanaHa, BanoHen, Tapbl, gyba. PactutensHoe aybneHve ucnonb3yeTcs B NPOM3BOA-
CTBE KOX Ans HM3a obyBW, LIOPHO-CeAENbHbIX, KOHCKOrO M JIIOACKOrO CHapsbKEHMUS, KOX Tex-
HUYECKOro Ha3Ha4YeHus.
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B HacTosilwee BpemMs Ha BOMbLUMHCTBE KOXEBEHHbIX NpeanpuaTuin, BblpabaTtbiBaloLLMX
KOXW Onsa Hu3a obysu, oybneHue ocyulectensetca B 6apabaHax. Pacxog AybunbHbIX 3KC-
TpakToB Ha 100 M? kOX AN HM3a obyBu cocTtaBnseT 170-180 kr, cuntas Ha TaHuabl [15].
B pactutenbHbIX aKkCcTpakTtax cogepxutcsa go 60 % — 70 % TaHngoB, ocTanbHOe COCTaBIs-
0T HETaHWabl N HepacTBOpPUMbIe BellecTBa [18].

[Mpy npakTnyeckn NOMHOM CBA3bIBAHUU TaHWAOB, B OTpaboTaHHbLIX pacTBopax coaep-
XaTtcsa HeTaHuAbl, KOTopble 06ycrnoBnMBaloT BblicokMe 3HavyeHus XK cTokoB, 3HaYNTENbHYIO
LUBETHOCTb N KOHUEHTpauno deHonos. O6beM CTOYHbIX BOA B 3HAYUTENBHOMW CTENEHN 3aBu-
CUT OT TEeXHOMNorMM ayoneHns n coctaenseT ot 2 Ao 4 M° Ha 1 T ronbs.

3.8.4.3.3 CuHTaHbI, CMOSbI U NONMaKpUnaThbl

CuHTeTnyeckne aoybutenn O6binv paspaboTaHbl ANA 3aMeHbl pacTUTenbHbIX gybute-
newn, N UCNonb3yHTCS B KAYECTBE CaMOCTOSTENbHbIX AyOMTenen, Tak n B Ka4yecTBe BCMNOMO-
ratenbHbIX MatepuanoB Ana ynyyweHns guddysmm TaHUWOOB M KpacuTenen, a Takke ans
cneumanbHbIX Lenen (otbennsaHune, KpaweHne, HanonHeHne) [19].

Pacxoq CMHTaHOB 3aBUCUT OT BUAA CbiPbS U aCCOPTUMEHTA BblNyCKaeMon NpoayKumum
n coctaenseT 6 % — 18 % oT maccel nonydgabpukara [18].

OCHOBHbIMK TPebOBaHUAMM K SKOMOrMYECKUM XapaKTepUCTUKaM CUHTaHOB ABMSKOTCH
MUHUManbHOEe cofepxaHme cBoboaHbIX (beHOMNoB 1 hopManbaervaa, a B OTHOLWEHUN Monu-
MEPHbIX HANOMHAOLLMX MaTepPUanoB — OTCYTCTBUE MOHOMEPHbIX NPOAYKTOB.

OTpaboTaHHble pacTBOpbl, CoAepXaline HeCBS3aHHble CUHTaHbl U MOMMMEPHbIE
HaMONMHUTENN, XapakTePU3YTCH BbICOKMMU 3HaYeHnaMM XIK 1 H13kon cnocoBHOCTLIO K Bu-
OpPa3rIoXeHUIO.

3.8.4.3.4 Anbpgernasbl

AnbaerngHole Ayoutenu ncnonb3yrTcsa Ans npeasapuTenbHoro AyoneHus, a Takke B
npouecce BbIpaboTKM KOX C MOBbILLIEHHBIMU TPeEOOBaHMAMN OTHOCUTENBHO MOTOCTOMKOCTU U
YCTOMYMBOCTM K CTUpPKe. Hanbonbluee pacnpocTpaHeHne Mnosfyyun rnyTapoBbiid anbaerva u
ero moaudvkauumn, a Takke rnvokcanb. OTpaboTaHHble pacTBOpbl Mocne anbaerngHoro
Ay6reHns  npakTU4eckn He cogepXkaT  peakUMOHHO  CMOCOOHbIX  COEAMHEHUA U
He NpeacTaBnsAT ONacHOCTb AN CTOYHbIX BOA.

3.8.4.3.5 XKuposoe ny6neHue

XKupoBoe aybneHue ucnonb3lyeTcs Npy BbipaboTke 3amMLUn U3 LLIKYP OBEL, N ONEHEN U
3aknoyaeTca B 06paboTke ronbs CO CNUIIEHHOWN NULEBON NOBEPXHOCTbIO HEHACILLEHHbIMM
Macnamm n pbiobUMK XXnpammn Npu BbICOKOW TEMMNepaType B NPUCYTCTBUN KMCropoaa Bo3ay-
xa. Ha 3akntountenbHon ctagun gybnennsa nonydgabpukaT NpoMbIBaOT OT HECBA3AHHbIX KW-
pOB pacTBOpPOM kKapboHaTta HaTpus.

B nocnegHee Bpemsi onsi npegBapuTenbHoM obpaboTkm nepen 3amMlIeBaHMEM UC-
Nnonb3yoT FNyTapoBbIv anbaerua.

B oTpaboTaHHbIX pacTBopax Mnocne XWPOBOro AyOGneHust CoOepXXaTCsl OKUCMEHHbIE
Xnpbl U Macna, npuaaroLimMe cTokaM XapaKkTepHbI 3anax U onpeaensolme BbiICOKOe 3Haye-
Hue XK.
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3.8.4.4 OTxum

CTouHble BOAbl, 0Opasylolimecs npu oTknuMe Bnarm u3 nonydgabpukata nocne Kpa-
CUIbHO-XMPOBAasbHbIX NPOLIECCOB, coAepXKaT He3HauYUTENbHOE KOMMYECTBO XMMUYECKMX CO-
eaNHEeHWU, NCNOoNb30BaHHbIX B 3TUX MpoLeccax U NepedncrieHHbix Boblwe. O6bem CTOKOB Mo-
cre onepaummu oTxuma coctaenseT nopsaka 0,2 M3 Ha 1 T KOXXEBEHHOIO CbipbSi.

3.8.4.5 CtporaHue

B pesynbtaTte BblpaBHMBAHUA TOSWMHbLI NPU CTPOraHMM XPOMUPOBAHHOMO nonydab-
pukaTa obpasyeTtcsa cTpyxka. O6GbeM CTPYXKKM 3aBUCUT OT TOrO, HA KakoW cTagum npoBOaUT-
cs ABoeHue. Npun ABOEHN B rofibe KONMYECTBO CTPYXXKN B OCHOBHOM 6orbLue, YeM npu ABO-
€HUN XPOMUPOBAHHOrO nonydabpukaTta. Bbixo4 KOXXEBEHHOW CTPYXKKU NPU CTPOraHum nosny-
dabpukata KPC coctaBngaet 8 % — 10 % OT macchkl, a Npy CTporaHnn cemMHoro nonydgabpu-
kata 12 % — 15 % [15].

Ha KOXeBeHHbIX NpeanpuaTUsX XPOMOBasi CTPYyXKa OT CTporasibHblIX MalUuMH TpaHC-
nopTUpyeTcs K Mpeccy, a Mnocrne npeccoBaHusi oTnpasnseTcs K notpebutenam. CTpyxka
NPUHAANEXUT K TBEPAbIM OTXOA4aM, KOTOpPbIE MOMYT HanpaBnAaATbCS Ha NnepepaboTKy B LLUMPO-
KM cnekTp martepuanos (BOSOKHUCTO-MNOPUCTLIE MaTepuarnsbl, Cbipbe A5 NofyyYeHus rmgpo-
nnsaTos, yaobpeHun).

3.8.5 KpacunbHo-xnposarbHble Npoueccsl

CTO4HbIE BOAbI OT KpaCUIbHO-KMPOBAaribHbIX MPOLIECCOB 3arpsi3HEHbLI B OCHOBHOM Ma-
Tepuanamm, KOTopble UCNONb30BannChb B 3TUX TEXHOMOMMYECKMX npoLeccax, To ecTb goay6-
NMBAKLWNMU U XKUPYIOLWMMN MaTepuanamm.

B Tabnuue 3.12 npeacTtaBneHbl yCpeOHEHHblE XapaKTEPUCTUKM MNPOU3BOACTBEHHbIX
CTOKOB, 0bpasytoLmxcs npu nepepaboTke TOHHbI cbipbs KPC [9].

Tabnuua 3.12 — Xapaktepuctmka oTpaboTaHHbIX pacTBOPOB NOCIE KpacuSibHO-XNPOBarbHbIX
npoweccos

MapameTp Konu4yecTtBO 3arpsAA3HeHn Ha 1 T cbipbA
BIK, kr 12-15
XIMK, kr 50-58
B3aBellueHHble BelecTBa, Kr 54-58
Bopga, m® 10-14

3.8.5.1 Hentpanusauums

[na HenTpanu3aumMm UCNonb3ylTCSA BeLlecTBa LWEenNOYHOro xapakrepa, Takme Kak Kkap-
OoHaT HaTpus, bukapboHaT HaTpud, OukapboHaT amMoHus, hopmmaTt HaTpusa, dopmuat
Kanbuma, aueTtaTt HaTpud, HenTpanuaywune cuHTaHbl. VX pacxon cocrasnset ot 2,5 % go
4 % oT maccbl nonydgabpukara.

KoHKpeTHble undpbl OT 3arps3HEHUSI CTOMHbIX BOA MOCe HenTpanusauum npuBecTtu
HEBO3MOXHO, MOCKOSIbKY OHW aKKyMynupyloTca B OOWWMIA  CTOK NOCNe KpacuibHO-
XMpOBarbHbIX MPOLIECCOB.
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3.8.5.2 Nlopay6nuBaHue

Pacxoa v Bug gogybnuearowmx matepmanoB onpeaensetca TMnoMm npeawecTsyoLLe-
ro oybneHna n accopTMMEHTOM roTOBOW KOXW. [oaybrnvBaHme MOXHO OCyLeCTBMATb WUC-
nonb3yst pactutenbHoe Ayoutenu, CMHTaHbl, NONMMEPHbIE AyOMTENM U CMOnbI, anbaernapl,
MUHepanbHble ayouTenu.

Pacxon gooybnmsarolmx maTtepmanoB BapbUpyeTCs B LUMPOKOM AuManasoHe oT 4 a0
13 % oT mMacchl cTporaHoro nosnydgabpukaTta.

B cTouHble BOAbI NepexoaaT HecBs3aBLUMeca oybuTtenum, 4to ckasbiBaeTCs Ha BbICOKMX
3HayeHusx XK, a npu xpomoBOM JoayOnmBaHnM B CTOKM NonagatoT COeAUHEHUS XpoMa.

3.8.5.3 KpaweHue

B npouecce kpalueHusi KOXN NUCNOMb3YTCH KUCNOTHbIE, METAasNOKOMMNIIEKCHbIE N OC-
HOBHble KpacuTenu. 3TU KpacUTeNu OTHOCHATCA K KIlacCy aHTPaxMHOHOBbLIX, a30- U Tpude-
HUIIMEeTaHOBbIX Kpacuternen. Takke B nNpoLecce KpalleHUa NCNomb3yTCa BCoOMoraTerbHble
mMaTtepuansl, obecneuynsaroLme paBHOMEPHOE OKpaluMBaHWE, CKBO3HOE MpOKpaluMBaHME U
domkcaumo KpacutTeneu.

Pacxon kpacutenen onpegensietcd, ucxogd na tpeboBaHuin, npegbsBigeMblX roto-
BOW Koxe, n coctaenseT ot 0,5 % o 8 %, oT Mmacchl CTporaHoro nonydgabpukaTa.

CTOouYHblEe BOAbI NOCIE KpaLLeHUs cogepXXaT OCTaTKu KpacuTtenen n BCnoMoraTesbHbIX
mMaTepuanoB. B okpyxatoLlyo cpegy MOXeT Bblaensatbcsa ammmnak. CteneHb oTpaboTkm Kpa-
CWIbHbIX pacTBOPOB OOCTATOYHO BbiCOKa U cocTaBndeT 6onee 90 %. OctaTtoyHoe Konuye-
CTBO KpacuTens B CTokax obycnosnuBaeT Bbicokme 3HayveHus XIMK 1 Bo3amoxHocTb obpaso-
BaHUSA Xnopcoaepxalumx coenHeHun. NockonbKy OCHOBHaA Macca KpacuTesien BblMycKaeT-
cs B opme NopoLLKa, cregyet obpatntb BHUMaHME Ha BO3MOXHOCTb 3arpsi3HeHUs1 BO3ayxa
npu SO3MPOBaHNN N TPAHCMOPTUPOBKE KpacuTenen.

3.8.5.4 XupoBaHue

Pacxopg xwupyowmx BeLwecTs B Npou3BOACTBE KOX cocTaBnseT oT 4 % o 16 % or
Maccbl CTporaHHoro nonydgabpukarta [15]. XKupbl BXOOAT B COCTaB KOMMO3ULMIA BMECTE C
AMYMbIMpyOLWMMN BELLLECTBaMMN U pa3nunyHbiMmn gobaBkamu. B npon3BoacTBe KOX ANst Bepxa
o0yBM N Opyrnx BMOOB KOX XPOMOBOro AybreHus npoBoaUTCS 3MYSIbCUOHHOE XXMpPOBaHUe.
Ans xxupoBaHus 0 TK, 3aMLLIN K KOX A8 H13a 0byBM MCNONb3YOTCA pacnnaBbl XKUPOB.

Mpn BbipaboTke KOX cneunanbHOro Ha3HAYeHUs! B COCTaB XUPYHOLMX KOMMO3ULMM
BBOAAT BOOOOTTAalNKMBalOLLME peareHTbl, aHTUNUPEHbI, CUITUKOHbI, aHTUCTaTUKN.

Bce ykasaHHble Matepuanbl B onpeaeneHHblXx obbemMax MoryT 6biTb OBHapyXeHbl B
CTOKax nocne KpacunbHO-XXMPOBasbHbIX NPOLECCOoB.

3.8.5.5 Cyuwika

CyLLEeCTBYIOT pasnunyHbie MeToabl CYLUKW, KOTOpPble OT/IMYAlOTCS Kak Mo BPEMeHU yaa-
reHus Braru 13 nonycabpuvkaTa, Tak U No 3aTpaTam SHeprum.

Mpw cyliKe BHAKMENKY MCMONb3YyTCS COCTaBbl, BKIOYaloLWme CBA3yoLee, aHTucen-
TVKK, NnactudukaTopbl. OHX MOryT NonagaTte B CTOYHbIE BOAbI MPY MEXaHUYECKOW OYMCTKe
CYLIMINbHBIX NAACTUH.

52



UTC 40—2017
3.8.6 OTaenoyHble onepauun
3.8.6.1 MexaHu4yeckue otaenoyHblie onepauumn

OCHOBHbIMUK CTaguaAMKU, NMPUBOAALLMMU K 3arpsA3HEHNIO OKpYXXatollen cpedbl B oTae-
NOYHbIX onepauusax, SBRASTCS WwnmdoBaHne n pasbuska nonydabpukata. MNpu wnudgosa-
HUWM B BO3AYLUHYIO cpeay nonagaeT Nbifb, cogepxalas 60nbLoe KonmMyecTBo OpraHNYeCcKnx
coeguHeHun n coegnHeHnn xpoma. LnndosansHoe obopynoBaHne cHabxaeTcs obecnbinm-
BaKOLWMMN YCTPOMCTBAMN, HO HEKOTOPOE KOMUYECTBO MbifM BbIAENSETCS B OKpyxawLllee
npocTpaHcTBO. NS ynasnvMBaHUA 3TOW MNblNW nNpefHasHaveHbl CKpybbepbl € BRaXHbIMU
dounbTpamu.

Ha apyrmx mexaHun4yeckux onepaumsix criegyet OTMeTUTb BUOpauuio, LWyM M 3Ha4Yn-
TenbHbIA pacxod SHepruun.

3.8.6.2 MNokpbIBHOE KpalueHue

OTAenoYHble MOKPLITUS MOFYT HAaHOCUTLCS Ha MOBEPXHOCTb KOXW PasfiMYHbIMU CrMO-
cobamMu: BpYYHYHO LLEeTKaMu, MeEXaHUYEeCKUM NyTeM MEeTOAOM MOoSMBa, pachnblfeHusl, HaHece-
Huem Banamu. B Tabnuue 3.13 npeacTaBneHbl CpaBHUTENbHbIE AaHHblE MO BbIOpocam OT
pasnUYHbIX METO0B HAHECEHUS MOKPbLITUIA.

Tabnuua 3.13 — CpaBHuTenNbHas oueHka 3 HEKTUBHOCTU METOAOB HAHECEHUS! NOKPbLITUM

MapameTpbl PacnbineHune Monus Bann4yHoe HaHeceHue
MponsBoaNTENBHOCTL, NOSYKOX B
CMEHY 2000-2500 1000-1200 600-800
KonnyectBo otxogos, % 40-60 10 10

[Mpy HaHeceHMM Ha pacnblNUTENbHbLIX arperatax OTXo4bl coaepxaT XUAKUe oTaerou-
Hble KOMMO3unLMK, TBepAble YacTuubl. B BO3ayx BblAensoTcs aspo30nu.

BoOoosmynbCUMOHHbIE Ka3enHOBbIE MOKPbLITUSA 3aKpennarTcsa dpopManbaerniom, aBns-
OLLMMCS KaHLEepPOreHHbIM BELECTBOM, Y4TO TpebyeT AONONHUTENBHBIX MeP 3alUUThbI.

B uenom pacxon NokpbIBHbIX KOMMNO3uumii coctaenseT oT 100 ao 520 r/m? Koxu 1 3a-
BUCUT OT accopTUMeEHTa rotoBon npoaykumm. CoctaB OCHOBHbLIX M BCMOMOraTesnbHbIX KOMMO-
HEHTOB OTAENOYHbIX KOMNO3NLUUIN NpeacTasneH B Tabnuue 3.14.

Tabnuuya 3.14 — CocTtaB OoTAENOYHbIX KOMMAO3UL A

HasHaueHue OCHOBHblI€ KOMMOHEHTbI BcnomorartenbHble BellecTBa
pyHT MUrMeHTHbIN KOHUEeHTPaT CmaumnBartenb
Monumep BockoBas amynbcus
CesasytoLlee MnactmndumkaTop
Bopa
MokpbIBHas kpacka [MUrMeHTHbIV KOHUEHTpaT CmauumBatenb
Monuwmep BockoBas amynbcusi
CasasyioLlee MnactndukaTop
Bopna MaTtupytoLmi peareHT
3akpenuTenb Monumep CTpYKTYpUpPYIOLLNIA peareHT
Boaa
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[Mocne HaHeceHUs OTAENKM KOXa MpoXoauT Yepes3 30Hbl arperarta, rae npovcxoaut
BbICyLUMBaHWe NokpbiTuA. Cylwika npomnssoamtca nmbo kanopudepamm, nnbo anekTpu4ecku-
MU UNWU ra3oBbIMU HarpeBaTeNbHbIMU 3NIEMEHTaMM.

OcHOBHbIMK BblIbpOoCaMu B aTMocdepy ABMAAOTCA Mapbl OpraHNYecKnx pactBopute-
newn, BXOASLWMX B COCTaB MOKPbIBHbIX KOMMNO3ULMA. OTU 3arpAa3HEHWst ynaBnmBaloTCs CKpy6-
Bepamu.

3aknio4nTENbLHON MexaHMYecKon onepauunen, Ha KoTopon obpasylTcs TBepable OT-
Xoabl, ABNseTCcH obpeska KpaeBbIX Y4aCTKOB KOXMW Mepen COPTUPOBKOW. ITU OTXOAbl MOryT
NCNoNb30BaTbCA AN U3rOTOBMEHUSA PasnUYHbIX OEKOPaTUBHbBIX OTAENOYHbLIX MaTepuaros
UIM BbIBO3UTbLCS Ha cneyunarnbHble NOMUIoHbI ANS YyTUNu3aumn.

3.9 OuncTKka CTOYHbIX BOA,

Mpy o4YMCTKE CTOYHBIX BOA HEOOXOAMMO pa3faensTb CTOKM OT OTMOYHO-30MbHbIX MPO-
LleCCOB, CoAepKalue 3Ha4MTENbHOE KONMMYECTBO B3BELLEHHbIX BELLECTB U Cynbduabl, M
CTOKM OT NpeanyounnbHo-ayounbHbIX NPOLIECCOB, COAEPXaLLNE COEANHEHUS XpoMa.

[nsa Bcex BMOOB BOAOMONb30BAHUSA PEMMAMEHTUPYHOTCA XUMUYECKne, hunsnyeckmne un
GakTepuonornyeckme nokasaTenu kadectea Boabl. B Tabnuue 3.15 npuBeaeHbl cpaBHUTENb-
Hble JaHHble MO NpeaeribHO AO0MYCTUMbIM KOHLEHTPaUUSM BELLECTB B OTAENbHbIX pernoHax
P® n EC.

Tabnuua 3.15 — PernoHanbHble MNOK B Poccuiickon ®egepauumn n EBponenckom cotose

MokasaTenu KayecTBa BoAbl, CaHKT-
EC MockBa flpocnaBnb
XMMUYecKne BelecTsa MeTepOypr
pH 6,5-8,5 6,5-8,5 6,5-8,5 6,5-8,5
Xpowm (Cr®*), mr/n 0,1-0,5 0,1 0,1 0,07
Xpom (Cr®*), mr/n 0,5-5 1 0,1 0,4
AntomuHunin (AR, mr/n 1-10 1 — —
MapraHey, (Mn), mr/n — 2 0,2 —
Kanbuuii (Ca?*), mr/n — — — 150
XKecTkocTb, Mr-aKB/n — — — —
Cyxown ocTtaTok, Mr/n — 2000 — —
Cynbdatbl (SO4%), Mr/n — 500 250 100
Xnopugbl (CI), mr/n — 350 170 300
Hutpatel (NO*), mr/n — — 23,5 40
docatbl (PO4>), Mr/n — 4 1,5 1,6
Odmponssnekaemble BELLECTBA,
Mr/n — 20 23,1 3
AMMMAK U1 aMMOHUIHbIE COMN,
Mr/n — 20 23,1 3
HedTenpoaykrbl, Mr/n 0,1-5 4 0,5 0,3
MAB (aHWOHHbIE N HEMOHOTEH-
Hble), Mr/n — 2,5 2,5 0,9
XKnpbl, mr/n — 20 — —
®deHonbl, Mr/n — 0,01 — —
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OkoHyaHue mabnuuypsi 3.15

MokasaTenu kayecTBa BoAbl, CaHKT-

XUMMYEeCKUe BeliecTBa EC MockBa MeTepOypr fApocnaBnb
XIK, mr/n 150-400 800 270 176
B3BelueHHble BellecTBa, Mr/n 50-60 500 150 103
Cyxown ocTtaTok, mMr/n — — 500 —

3.9.1 3anpeleHHble BelwecTBa B CTOUYHbIX Bogax

He ponyckaetcs cbpacbiBaTb 6€3 COOTBETCTBYHOLLEN OYUCTKM CTOYHblIE BOAbI KOXe-
BEHHbIX NpeanpusaTUi, cogepalume duounapl, NnecTMunabl XnopopraHnyeckne npenaparbl.

Pasgen 4. OnpeneneHne HaunyyWwuxX AOCTYNHbIX TeXHOOrMM

OTtHeceHune TexHonormn k HOT perynupyetca npukadoMm MuHucTepcTBa NpOMbILLIIEH-
HocTM n ToproBnu Poccunckon depepaumm ot 31 mapta 2015 . Ne 665 «O6 yTBepxaeHun
MeToguyecknx pekomeHOauumn no onpefeneHnto TEXHOSOMMM B KadecTBe Hawunyywewn [Jo-
CTYNHOW TexHonorum» (ganee — MeTtogudeckue pekomeHgaummn). OTHECEHNEe TEXHONOrMmM K
HAOT ocywecTtBnseTcs YneHammn TexHndeckmx pabdounx rpynn (TPIN) B npouecce pa3paboTku
N akTyanusaumm MHpOpMaLMOHHO-TEXHMYECKMX crpaBoyHukoB HOT. B cooTBeTcTBUM C Me-
TOOVYECKMMWN peKkoMeHOauMsiMu OTHeCeHue npumMmeHsemon texHonormm kK HOT ocywectBns-
eTCs C y4eTOM rpynmnbl KpUTEPUEB:

- HAMEHbLUNIN YPOBEHb HEraTUBHOIO BO3AENCTBUSA Ha OKPYXatoLLyto cpefly B pacyeTte
Ha eguHULY BpeMeHu nnn obbem Npon3soanMon npoaykumm nnbo cooTBeTcTBUE APYrUM MO-
KasaTensaMm BO3L4EeNCTBUA Ha OKpYKaloLLyto cpeay, NpeayCcMOTPEHHbIM MeXayHapoaHbIMW [0-
roBopamu Poccunckon denepaunu;

- 3KOHOMUYecKasa 3PPEKTUBHOCTb BHEAPEHUS U SKCNyaTauuu,

- Nepuon BHeOpeHUS;

- MPOMbILLIIEHHOE BHEAPEHME TEXHONOMMYECKNX NpoLeccoB, 060pyaoBaHNA, TEXHUYE-
Cknx cnocobos, MeToa0B Ha ABYX U 6onee obbekTax B Poccuinckon degepauunm, okasbiBaro-
LLMX HEeraTMBHOE BO3OENCTBUE HA OKPYXatoLLyto cpeay.

B nepByto ouyepenb paccmatpvBaeTcs KpUTEpUA MPOMbILLNIEHHOTO BHEAPEHUS MNpo-
ueccoB, obopyaoBaHus, TEXHNYECKMX cnocoboB, MeToaoB Ha AByX 1 6onee obbekTax B Poc-
cunckon degepaummn, 3atemM ocTtarnbHble Kputepuun. Ynexbl TP npyu OTHECEHUM TEXHOMOIMM K
HAOT, B pononHeHve Kk Metoanyecknm pekomeHZaumaM MOryT MCMONb30BaTb MeXAyHapoa-
Hble MHOPMAaLMOHHO-TEXHUYECKME cnpaBoyYHUKkM HOT, COOTBETCTBYIOLLYIO HAYYHYHO nuTe-
paTypy, cTaTuctmyeckne cOOpHMKK, pesynbTaTbl Hay4YHO-UCCNea0BaTENbCKMX U AnccepTaum-
OHHbIX PaboT, NHbIE UCTOYHUKN.

4.1 TexHonoruu, paccmatpuBaemblie npu onpegeneduv HAT B
KOXXeBEHHOW NPOMbILUSIEHHOCTU

B naHHOM pasgene paccMmaTpuBardTCAa MeTodbl ornpeaesnieHna Hannydwmnx OOCTYNHbIX
TEXHOMNOrMMN. AT MEeTOoAdbl CBA3aHblI C CUCTEMOW 3KONOMMYECKOro MeHempKMeHTa, TEXHOMOM-
YeCKuMn npunemMmamm O6pa6OTKVI, ynpasneHnem otxogamu, BKIioYad Cnocobbl CHUXEHUsT Nno-
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TpebneHns XMMmn4ecknx maTtepmarnoB 1 BOLHbIX PECYPCOB 3a CYET UX MOBTOPHOIO UCMOSMb30-
BaHuA. [prMBeadeHbl CBeAEHUA O Mepax Mo NpeaoTBPAaLLEHUI0 UM OrpaHUYeHuo nocneg-
CTBUI 3KONOrMYEeCKNX NocneacTBUn aBapuin U HeLTaTHbIX CUTyauun.

MocnepoBaTeNbHOCTb M3MOXEHUS B KaXXOAOM TEXHOSIOMMYECKOM Mpouecce OCHOBaHa
Ha ObOLLEM N TEXHMYECKOM OMMcaHuK, onpeaeneHnn aPEKTUBHOCTM C TOUKN 3PEHUS SKOHO-
MUKW N 3KOSTOTUN.

B 6onblumHcTBE cnyyaeB ucnonb3oBaHne HOT TpebyeT 6onee BbICOKMX 3aTpaT Ha
BHeOpeHue, 3aKyrnKy HOBbIX XMMWYECKMX MaTepuanos, aHepretuky. OCHOBOW Anis paccMmoT-
PEeHUS BO3MOXHOCTU 3aMeEHbl TEX UMM UHbIX BELLECTB, UCMOMb3YEMbIX B TEXHOOMMU KOXe-
BEHHOro NPou3BOACTBA, ABMSETCA nacrnopT 6e30nacHOCTU, KOTOPbLIA CONPOBOXAAET NapTUIO
aTnx matepmanos. OgHaKO B HEKOTOPbIX COMPOBOAUTESNbHbBIX LOKYMEHTaxX 3KONornveckue
acnekTbl XMMUYECKNX MaTepManoB He YNOMUHAIOTCS.

HekoTopble TexHonorMm moryt obecneymTb 3KONormdeckyro 6e3onacHOCTb TONbKO 3a
CYET UCMNONb30BaHNA MEHEE BPeAHbIX XMMUYECKUX BELLECTB, KOTOPbIE CMOCOBHbI K NOSTHOMY
BropasnoxeHnto. HekoTopble MePONPUATUS MO COKPALLEHUIO U YTUNU3aLUMN OTXOO0B MOryT
OblTb 4OCTATOYHO 3aTpaTHbl, YTO HEOBXOANUMO YYMUTbIBATb, UCXOAS U3 SKOHOMUYECKOWN CUTY-
aumm n ycnosun paboTbl KOHKPETHOIO KOXXEBEHHOIO NPeanpuaTus.

4.2 CuctemMa 3Konorm4eckoro MeHea)XXmMeHTta

Cuctema 3Konorm4yeckoro MeEHeKMeHTa npegHasHadeHa obecneynTb pelleHne 3Ko-
nornyeckux npobnem. TexHnyeckoe onncaHme CoaepXuT Metoabl (B COOTBETCTBUM C Onpe-
AENEHNEM MOHATUSA «Hauny4vlwne OOCTYMHbIE TEXHOMOrMM») OCYLLECTBIEHNS TEXHOMOornye-
ckoro npouecca. Npn aTom cnegyeT pykoBoacTBoBatbes [27] ¢ cobniogeHnem TpeboBaHMm
NPUPOAOOXPaHHOIo 3aKoHOAATEeSbCTBA.

Ha KOHKpeTHOM npeanpuaTUM CcUCTeMa 3KOSTIOrMYEeCKOro MeHeXkKMeHTa [OoJhKHa
npegycMmatpusaTb paspaboTKy 3KONMOrM4eckor MNOSIMTUKK, MNIaHMPOBAHME TEXHUYECKUX pe-
LEHNA N NX maTepuanbHoe obecneyeHne, B TOM ymcrne obyyeHne nepcoHana u BegeHue co-
OTBETCTBYIOLLEN AOKYMEHTaUNKN. [NNOCTOSAHHbBIA MOHUTOPUHI 4ACT BO3MOXHOCTb ONpeaennTh 1
oueHnUTb nepcnekTnebl BHeapeHus HOT ¢ ydeTom TpeboBaHUM K OXpaHe OKpyXKatollen cpe-
Abl, CNPOrHo3mMpoBaTh 3aTpaTbl U APPEKTUBHOCTb OT BHEAPEHUS HOBbLIX TEXHOOMUN.

BHeopeHne n peanusauus CUCTEMbI 9KONOMMYECKOro MEHeKMeHTa npeagycmaTpuBa-
eT cobnogeHne cneayowmx NpUHLMNManbHbIX TPeBoBaHWUNA:

1) NOCTOSIHHBIN KOHTPOSb 3a KA4eCTBOM XMMUYECKUX MaTepmnanos, nonygabpmnkaTos u
roTOBOW NPOAYKLMN;

2) 6epexHoe pacxogoBaHME U XpPaHEHNE XMMUYECKMX MaTepuanos, Cbipbs N FOTOBOW
npoayKunn, NpegoTBpaLleHme yTeyek Boabl, pasfiMBoB XMMUYECKUX PacTBOPOB, HECHACTHbIX
cnyvaes;

3) KOHTPOJSIb TEXHONOMMYECKUX NapamMeTpoB NnpoLecca;

4) perynsipHoe TeXHN4YeCKoe 0BCNyXMBaHNE CUCTEM OYUCTKM CTOYHbIX BOA,.

SKonornyeckas nonuTuka NpeanpuATUS OOSMKHa BKNoYaTh B ceba NMOCTOSAHHOE Cco-
BEpLUEHCTBOBaHWe npoueayp ynpasrneHna 1 nnaHMpoBaHUsS B TECHOM B3aMMOCBSA3U C ou-
HaHCOBbLIM MNaHMpoBaHMEM U MHBecTuumMaMn. NMpn aTom ocoboe BHMMaHWe cregyeT yae-
NATb CO34aHUI0 COOTBETCTBYHOLLMX CTPYKTYP M MOBLILEHNIO NX OTBETCTBEHHOCTU, 0BYYEHUIO
N y4acTuio B 3TOM MpoLecce BCEX COTPYAHUKOB NPeanpusaTus, BeaeHuo Heobxoanmown [o-
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KyMeHTauuu, pa3paboTke nporpaMM TEXHUYEecKoro obcnyXmnBaHua 0GopyaoBaHus, roTOBHO-
CTW K pearmpoBaHuio B Criy4ae Ype3BblyaiiHbIX CUTYaLWA.

4.3 CHMXeHue noTpebneHus Boabl

4.3.1 Boaa Ha TeXHONOrn4yeckue Hyxabl

OKOHOMUSA pacxoda BoAbl ABMNSETCS akTyanbHOW 3aayeit KOKEBEHHbIX NPeanpUsiTUi,
MOCKOSbKY NO3BONSIET YMEHbLUNTb pacxodbl HA OYMCTKY 0OpasyloLuMxcsi CTOKoB. Du3mko-
XMMu4yeckass o6paboTka KOHLEHTPUPOBAHHBLIX CTOYHbLIX BOog Gonee agdpekTBHaA, Yem crne-
Ayouias bronormyeckas ouncTka. AKOHOMUS BOAbl MOXET OblTb AOCTUTHYTa NPU BHEAPEHWM
COBPEMEHHOIo 060pYyA0OBaHNS AN1S XKUAKOCTHLIX NPOLECCOB, UCKITHYEHMUN NPOMbIBOK Ha Npo-
TOYHON BOAE, YCTAHOBKE W CBOEBPEMEHHOM TEXHWYECKOM OBCMyXMBaHWM PacxoOoMepoB,
BEHTUNEN, KnanaHoB TPy6onpoBOAOB.

Ha pucyHke 4.1 npvBeaeH rpadvk gaHHbIX MO pacxoay BoAbl, M3, Ha TEXHOMOIMYeckme
HYXObl Ha 1 T Cbipbsi B 3aBMCMMOCTW OT aCCOPTUMEHTA BbiNyckaemol npoaykuum [14].
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PucyHok 4.1 — Pacxop Bogbl Ha TEXHOMNOMMYeck/e HyXadbl Ha 1 T Cbipbsl B 3aBUCMMOCTU OT
accopTUMEHTA BbIMycKaeMoln NpoayKumm, m*

O hekTnBHBIM KOHTPOMb pacxoda BoAbl NOTpebyeT MHBECTMUMA B annapaTtypy Mo
noaroToBke U aBTOMaTU3aLMN CUCTEMbI BOLOCHaOXEHNS.

MHBECTULMOHHAA CTOMMOCTb Takom cuctembl onsa 5-8 6apabaHoB COCTaBUT OKOJMO
10 000 eBpo [28].

[MpaBunbHaa 0o3vMpoBKa, KOHTPONb pH 1 TemnepaTypbl 06pabaTbiBaloWNX pacTBOPOB
OyayT cnocobCcTBOBATH YIyULUEHWIO Ka4yecTBa roTOBOW KOXMU.
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4.3.2 NoBTOpPHOE UCNONb30BaHMUE OTPAOOTaHHbLIX PACTBOPOB UIN OUYULLIEHHbIX
CTOYHbIX BOA,

Bo3MoxHbI criegytolimMe BapuaHTbl MOBTOPHOFO UCMONb30BaHMSA OTpaboTaHHbIX pac-
TBOPOB:

- Nocrne OCHOBHOW OTMOKM pacTBOP MCNONb3yeTcs AN npeaBapuUTenbHON OTMOKN;

- 000pOTHOE UCMNONb30BaHME CTOKOB MOCNe BMONOrMYEeCcKon OYNCTKN ANs NpoBeaeHus
KMAKOCTHbIX NPOLECCOB;

- MOBTOPHOE WCMOMb30BaHNE YCNOBHO YMCTOWM BOAbl OT CYLUMIIOK B KpacWibHO-
XKMpOoBarbHbIX NpoLeccax.

4.4 OTMOYHO-30JIbHbIE NpoLecChl

4.4.1 OTMOKa

OTHOCUTENBbHO MpoLecca OTMOKU CHMKEHWE 3arpsi3HEHUSI CTOKOB MOXeT ObiTb Ao-
CTUrHYTO 3a CYET 3aMeHbl HEKOTOPbIX XUMUYECKMX MaTepmnarioB Ha MeHee TOKCUYHbIe, ONTU-
MM3aLMM pacxoda U COBEPLUEHCTBOBaHNA obopyaoBaHUA Onsi BOAOMOArOTOBKM U Bogopac-
npegeneHuns, NnpeaBapuTeNbHOM MeXaHNYeCKON OYUCTKM Cblpbsi OT COSN.

Ouunctka OT conu Mpou3BOAUTCA B crneumanbHbiXx ceTyaTbix Gapabanax. Npu aTom
yaaetca yganutb ot 5 % go 10 % conu ot obuiero ee cogepxxaHus B WKype. cnonb3osa-
HME 3TOW CONWN B XXMOKOCTHbIX TEXHOMNOMMYECKNX npoueccax npobrnemMaTtnyHo 13-3a Hanuuus
B Hen OakTepum n opraHuYeckmx 3arpsasHeHun. YTunusaumsa ee Ha NoSfiMroHax Takke npo-
onemaTtuyHa.

OTa TexXHONorna nepcnekTMBHa C TOYKU 3PEHUS YMEHbLUEHUS COAEepXKaHUs COonu B
CTOYHbIX BOOAX.

B HacTosilee Bpems obecconuBaHmne OCyLLIECTBASIETCA HA MHOTMX KOXXEBEHHbIX Npea-
NPUATHAX.

4.4.2 Me3ppeHue B Cbipbe

MesgpeHne MOXeT NPOM3BOAUTBLCA Kak OS5 KOHCEPBUPOBAHHOWM LUKYPbl, TaK WU nocne
npenBapuTensHOM OTMOKWU. lNMonyyeHHass me3gpa MoXeT ObiTb MCNoMb3oBaHa Ans nepepa-
0OTKM C uenblo BbiTannMBaHusa xupa. Bolbop ctaguu, Ha KOTOpoW LenecoobpasHOo ocy-
LLEeCTBNATb Onepauuio Me3gpeHus, onpegenseTca Hanminem CooTBETCTBYoLEero obopyao-
BaHUSA.

Mpn me3gpeHun B cbipbe obecneunBaeTca 6onee adpdekTBHan obpaboTka LKyp B
OTMOYHO-30J1bHbIX NMpoLeccax, 4OCTUraeTcsl 3HaUNTENbHAA S3KOHOMUA XMMUYECKUX MaTepua-
noB 1 Boabl. COOTBETCTBEHHO, CHMXAETCs 3arps3HEHHOCTb CTOYHbIX BoA. Me3gpa B kade-
CTBE MNONynpoAayKTa Ansi Nosly4YeHus XXupa He COOEPXUT U3BECTU U CyNbdMAOB, YTO ynpoLua-
eT TexHonormo ee ob6padoTku.

MpenarcTtBuem Ons Me3gpeHusi B Cbipbe SIBMSIETCA OMAaCHOCTb MOBPEXOeHUs OepMbl
BCNeACTBME pasnNuynsa B TOSMWMHE OTAENbHbIX TONOrpamnyecknx y4acTkoB LUKYpbl, rYCTOTbI
BOJTIOCAHOrO MOKPOBa, Hann4yMs Haeana. Me3gpunbHble MallMHbl OOMMKHbI ObITb TOYHO OTpe-
rynupoBaHbl. B 6onblWMHCTBE criyqyaeB nocne me3gpeHus B Ccbipbe TpebyeTcss A0NONHUTENb-
HOe Me3apeHMe B rorbe.
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Mpn me3gpeHumn LKYp nocrne OTMOKU UX HeobxoaumMo BbIrpy3uTb U3 6apabaHa un no-
crne Me3apeHus BHOBb 3arpy3uTb B 6apabaH Ha ganbHenwyo o6paboTky, To ecTb TpebyeTca
AOMNonHUTEenNbHasa onepaumsi no BbIrpy3ke-3arpyske Cblpbsi.

3HauuTenbHble NOBPEXAEHUS CbiPbs MPU MEe3ApEeHUN OTpULATENbHO CKasblBaOTCH Ha
BbIXO4Ee KOX MO nrowann, KonuyectBo OBpasylollencs Me3apbl Takke MeHblue, Yem npu
me3gpeHumn ronbs. Kpome Toro, Takas mesgpa He NoanexuT AnuTtenbHOMY XpaHEHUIO.

3aTpaTbl Ha NpuobpeTeHne Me3gpusibHON MalumHbl cocTaBaT okono 130 000 espo [4].

4.5 Obe3BonawiMBaHue n 3o0neHue

[Nsi CHWXeHNs 3arpsi3HEHNS CTOYHbIX BOA Ha 3TOW CTaguy NpousBoAcTBa MOryT ObITb
PEKOMEHAOBaHbI METOAMKU, MpedycMaTpyBalOLLME COXpPaHEHWe LUepCTU, MeToabl C CoKpa-
LLIeHHbIM pacxo4oM Cynbguaa HaTPUS U rMapoKcuaa Kanbumsi.

4.5.1 3ameHa NNAB Ha OCHOBE OKTUI- U HOHUN(EHONbHbIX 3TOKCUAaTOB

MAB Ha ocHOBe OKTWUIN- U HOHUNAIOHOMBHbLIX 3TOKCUNATOB UCMOMb3YIOTCH B npolecce
3MYNbCUOHHOTO 06E3XNMPUBAHNS OBYMHbBI M CBUHBIX LUKYP, @ Takke B OTMOYHO-30S1bHbIX NPO-
ueccax npomnsBoacTea Kox u3 ceipba KPC.

HoHundgeHonaTokcnnaT — MNOBEPXHOCTHO-aKTUBHOE BeLLecTBO, BXoAsliee B COCTaB
MHOIMMX 06e3XMpPMBaIOLLMX KOMMNO3ULMIA, MOXET pasnaratbCsi ¢ obpasoBaHMEM TOKCUYHbLIX
NPOmn3BOAHbIX, B YAaCTHOCTU HoHundeHona. B EBpone npumeHeHne atoro MNAB orpaHnyeHo
N3-3a BO3MOXXHOIO HEraTUBHOMO BIIMSIHWSA HA SHOOKPUHHYIKO CUCTEMY YenoBeka [16].

Bo3amoxHoun anbtepHatneon atum NAB aBnsitoTca aTokcunaTbl anugaTtniyecknx cnup-
TOB, KOTOpPbIE XapakTepusytTcsa 6onee HU3KOW TOKCUYHOCTbIO [29].

Pacxon atux MAB B npouecce 06e3XMpuBaHna HECKOSbKO BbilE, YTO MOBLILLAET 3a-
TpaTbl HA XMMUYECKNE MaTepuarnsl.

4.5.2 3oneHne ¢ COXpaHEeHMEM LLUepCcTn

OTOT MeToA npegycMmaTpuBaeT 06paboTKy LWKYpbl C BaxTapMsiHOW CTOPOHbI, NPWU KO-
TOpon gocTturaetca adpdekT ocrnabneHus ceA3m Bonoca ¢ gepmou. Lepctb yaanseTtcsa Ha
LLEPCTOCTOHHbIX MalLMHax. Takad TEXHONOMMSA B OCHOBHOM MCMOSb3yeTca Npu nepepaboTke
OBYMHbI.

[pyron BapuaHT 3akno4aeTcs B YMEHbLUEHHOM pacxofe cynbduaa HaTpus, nNpu Ko-
TOPOM MOBpPEXOalTCA TONbKO NykoBuubl Bonoca. O6paboTka npoBoauTCS B creumanbHOM
bapabaHe, cHabXeHHOM nepdOpMPOBaHHON MEPEropoaKkon, MO3BONAWWEN OTAENATb
LWwepcTb OT oTpaboTaHHOro pacteopa. lNonyvyeHHasi WepCTb MOXET CTaTb AOMNOSTHUTENbHBIM
NCTOYHMKOM [OXO4O0B Mnn notpebyeT yTunusaumm, HO He NpmMBedeT K 3arpsi3HEHUIO CTOKOB.
Cto4yHble BOAbl OyaoyT cogep)kaTb MEHblUe B3BELUEHHbIX BELWEeCTB M MEHbLUee 3HayeHue
BIK.

konormnyeckmnin apdeKT, KOTOPbIM MOXET BbITb MONYYEH NPU UCNONb30BaHWK Npeana-
raeMon MeTOAMKN, 3aKMo4aeTCs B CHMXKEHUN 3arpA3HEHUS CTOKOB, MeHbLleM Oobbeme Lina-
Ma B OYUCTHbIX COOPYXEHWUAX, CHUMXKEHUM pacxoda XUMUYECKUX peareHToB Afs OYMCTKU
CTOYHbIX BOA.

Cnoco6 obesBonawinmBaHus C COXpaHeHWeMm Lepctn OyaeT onpaBaaH Nub B TOM
crniyyae, ecriv CoOXpaHeHHas LWepCTb MMEET PbIHKM CObITa, HANPUMeEpP A5 U3rOTOBNEHUSA BOW-
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noka. C 6onbluen CTeNeHb BEPOATHOCTU MOXET ObiTb peann3oBaHa OBeYbS WS KO3bSA
LepCThb.

MHBecTMUMOHHbIE 3aTpaThl Ha nNpuobpeTeHne GapabaHa, 060pyaO0BaHHOIO CUCTEMOM
ANA  peuupkynsumMm Boabl U C UNBTPOM ANS YNaBfMBaHUA LWEPCTU COCTABAT OKOSO
100 000-130 000 eBpo [28].

Mpn mogmdmkaumm TpaanuMoHHbIX GapabaHoB TakMMu yCcTpoMCcTBamMu 3aTpaThbl CO-
ctaBsaT nopsiaka 5000-10 000 espo [28].

4.5.3 CHnxxeHune pacxopa cynbcpuaa HaTpus

Pacxop cynbdunaa HaTpmst MOXKHO COKpaTUTb 3a cdHeT 06paboTKku Chipba (PEPMEHTHbI-
MU npenapatamu [21], a Takke MUCNONb30BaHUSA BCMOMOraTernbHbIX NpenapaTtoB Ha OCHOBE
CepoOpraHNYecKNX CoegMHEHUN TNa MepkanTodTaHona. OTn coeanHeHus obnagatoT BOC-
CTaHaBMMBaKLLMMN CBOMCTBAMM U CNOCOBHOCTBIO paspyLliatb AUCYNbduaHbIe CBA3U B Kepa-
TUHEe BoOsloca.

[MpermyLLecTBO MCNOMb30BaHUA TakMUX NpenapaToB 3aKMi4yaeTCs B CHMXXEHUU Pacxo-
Aa cynbuaa HaTpus N YMeHbLUEHUM cofepxaHus cynbduaos B ctokax [21]. CoBmecTHoe
npuMeHeHne depmMeHTaTnBHon o06paboTkm ¢ obes3BonalmBaHMEM C  WUCMOMb30BaHUEM
MEHbLLEro pacxoda cynbduaa HaTpus NO3BOMSET MNOBbICUTL 3PEEKTUBHOCTL 3TOrO NpoLec-
ca. OgHako ucnonb3oBaHne (PepMeHTOB B HEKOTOPbLIX Crydadx MOXeT NpuBecTU K noBpe-
XOEHMWIO NULLEBOK NMOBEPXHOCTU rONbS.

Pacxon cynbduaa HaTpusa u 3arpsisHeHue cynbduaamMm CTOYHbIX BOA NPU UCMNOSb30-
BaHWWN 3TOW TeXHONormm cHmxaetca Ha 40 % — 70 %.

Mpn ucnonb3oBaHun epMeHTOB HeOOXOAMMO MpedycMaTpuBaTb LOMOSTHUTENbHYHO
NPOMBIBKY O5151 UX MHaKTUBauun, 4Tobbl NpefoTBpaTUThL NOBpPEXAeHUe NULEBOW NOBEPXHO-
CTM ronbs.

OpraHudeckne TnocoegnHeHUs ABNATCA Bonee AoporMmn, Yem cynbuabl, OAHAKO
3TN 3aTpaTbl KOMMNEHCUPYIOTCA CHUXEHUWEM pacxXxofoB Ha OYUCTKY CTOYHbIX BOA, a Takxe
CHMXaeTCcH BO3MOXHOCTb BblAeNeHns cepoBogopoaa B OTMOYHO-30MbHbIX Lexax.

4.5.4 MNMpepoTBpaLleHne IMUCCUM CepOBOAOPOAA U3 CTOYHbLIX BOA,

[Mpn BbICOKOM copepaHun CynbUAoB B CTOYHbIX BOAAX U 3HaAYeHUsIX pH MeHblue
9,5 Bo3MOXHO obpasoBaHune cepoBogopoda. UTtobbl nsbexartb ammccun ceposogopoda B
OKpYyXatLlyo cpefy, Heobxogmmo obpaboTaTb CTOKM BUMONOrMYEeCcKMM MEeTOAOM UM XUMU-
4YeCKkMM crnocoboM C UCMNoSb30BaHNEM B Ka4ecTBe KaTanuaaTtopa cynbdaTta mapraHua. Takas
obpaboTka OOMMKHA OCYLLECTBAATLCA B FEPMETUYHbIX YCIOBUAX C UCMOSIb30BAHNEM BbITSXK-
HOM BEHTUNALMK Yepes3 punbTpoBasibHble YCTpoOUCTBaA. B kKayecTBe peareHTOB MUCMOMb3YHT-
Cs MepeKkncb BOOOPOAA UMM rMNOXNopuT HaTpusa. Takas obGpaboTka MO3BONSAET COKpaTUTb
3MUCCUI0 CEPOBOAOPOAA B OKpYXatoLLyto cpeny, nsbexarb NOSBNEHNA HENPUATHBLIX 3anaxoB
Ha TeppuTOpUN NPEeanNPUATUS.
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4.5.5 CokpawieHune pacxona usBectu u cynbcpuaa HaTpus
4.5.5.1 TeXHONOrMA KNCNon OTMOKU

MpencraBnseT MHTEPEC TEXHOMOMMSA OTMOYHO-30SbHbIX MPOLIECCOB, B COOTBETCTBUM C
KOTOpPOM OTMOKa NPOU3BOAMUTCS B KACION cpefe, a 3aTeM NOCTENEHHO OCyLLeCTBNAeTCA ne-
pexop B LenoyHyo obnactb n NpoBOAUTCA NEPOKCUAHO-Leno4yHoe obesBonalimnBaHme ¢ uc-
nonb3oBaHMEM MWHMMAaNbHOrO pacxoda cynbduaa HaTpus. TeopeTmyeckoe 0OOCHOBaHME
aToro metoga msnoxeHo B [30]. Bbicokad cteneHb 0GBOAHEHHOCTU Chbipbsi, AOCTUraemasi B
pesynbTaTte KUCMOW OTMOKW, NO3BONSieT obecneynTb OnTUMarnbHble YCNOBUS ONsi NPOHUKa-
HUSA KOMMOHEHTOB 30S1bHOW XXMAKOCTU K BOSIOCSAHBIM CyMKaM, Y4TO cnocobcTByeT ocnabneHuto
CBSI3X BONOCa C OEePMOM, Pa3pbIXSIEHUIO KIETOYHbIX CTPYKTYP 3nuTenud, nonydexHuo 6onee
4yncToro ronbs. NpoBegeHne oTMOKM B KUCION cpefe He TpebyeT BBeaeHust Guoumnaos, no-
CKOJSbKY HU3KMEe 3Ha4YeHnss pH npensaTcTByeT pasMHOXeEHMIO0 GakTepun.

OcCHOBHble NpenMyLLEeCTBa HOBOW TEXHOMOMMK NpuBeaeHsbl B Tabnvue 4.1.

Tabnuua 4.1 — Pacxod XMMUYECKMX MaTepuanoB N TEXHUKO-3KOHOMMUYECKNe nokasaTenu
TexHonorun «Kobpa»

MapameTpbl 06pPabOTKM U TEXHUKO-IKOHOMUYECKNEe TexHonorus TpaguunoHHasn
nokasartesnu «Kobpa» TexHonorus

Pacxoa, % oT Macchl Cbipbs:

- bTanesasqa kucnoTta 2,0 —

- KapboHaT HaTpus — 1,5

- TMAPOKCUA HaTpus 2,0 —

- TMgpokcug kanbuusa — 4,6

- cynbua HaTpug 1,0 3,2

- Nepokcug Bogopona 2,5 —

MpoaomKMTENbHOCTL, Y 10-12 18-20

Pacxog cblpbs Ha 100 M? rOTOBOW KOXW, Kr 610 668

TexHonornsa npegycmatTpmBaeT NpoBeAeHNe OTMOYHO-30f1bHbIX NPOLECCOB B NoaBeEC-
HbIx 6apabaHax nNpy NOCTOSIHHOM MX BpPaLLEHUM CO CKOpPOCTbo 3—4 06/MMH. OTMOKa BbINOS-
HAeTCsa nocre npegsapuTenibHOM MNPOMbIBKM U Me3gpeHuss B npucyteteumn 2,0 %
1,2-6eH3onankapboHoBON (hTaneBomn) KACNOTbl OT MaccChl Cbipbs Npu X. K. 1.5. PaBHOMep-
HOro obBOAHEHMS LWKYp yaaeTcs OocTudb 3a 4-54 obpaboTku. B npouecce 3oneHus mc-
NoNb3yKTCA MMAPOKCUA HaATpUA 1 cynbdug HaTpus B KONMYECTBE COOTBETCTBEHHO 2,0 % un
1,0 % o1 macchl cblpbs. [pogomkMTenbHOCTb Npouecca — 5—-6 4. Ha 3aknounTensHom cra-
AN 30MeHMA BBOOUTCA MEpPOKCMA BoAopoaa B konmyectBe 2,5 % oT macchl cobipbs. Yepes
1 4 06paboTkn B pacTBOpe MOXHO OOHapYXWUTb NUWb CneaoBble KOnMyecTBa Cynbdnaos.
lMocne 3aBepLUeHUs TEXHONIOMMYECKOrO LMKNa NpoOM3BOAMTCS MPOMbIBKA FOfbs MpU XK. K. 2 B
TedyeHne 30 MuH.

Tabnuua 4.2 — 3konornyeckmne xapakrepucTukm TexHonorum [30]

TpagnUNOHHAaA TeX-
CopepxaHue B oTpaboTaHHOM pacTBope, I/n TexHonorus paauu
Honorusa
Cynbcuabl Cneppl 1,8
B3aBelleHHble BellecTBa 6,8 21,2
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Pacxogbl Ha ncnonb3oBaHue (praneBon KACHOTbI OKYNatTCA COKpalleHeM 3aTpart Ha
OYMCTKY CTOYHbIX BOA, @ TakKkKe WUCKMNoYaeTcs BO3MOXHOCTb BblAENEeHns ceposogopoa B
OTMOYHO-30/bHOM Lexe. [NepokcnaHo-WenoyYHyo 06paboTKy pekoMeHOyeTCsl OCYLLEeCTBNAATb
B NNacTuKoBbIX bapabaHax.

4.5.5.2 TexHOMOrMA ¢ CoKpaleHHbIM pacxoaoM U3BeCcTU 1 cynbduaa HaTpus

PaspabotaHa meToguka npoBedeHusi npouecca 30feHus-obes3BonalinBaHus ¢ Uc-
nosib3oBaHnemM BcrnomoraTenbHbiX mMatepmanos AHasut CIMA n Axasut INCB ¢ pacxogom
LWenoYHbIX peareHToB: rmgpokecnaa kanbuma — 2,0 % u cynbumga Hatpua — 2,0 % ot mac-
Cbl Cblpbsi B TeyeHune 14-164 npu X. K. 1,5 n TemnepaTtype obpabaTbiBalolen Xnakoctm
22 °C — 24 °C. CopgepxaHue cynbhunaoB B oTpaboTaHHOM 30S5IbHOM pacTBOpe COCTaBnsieT
3-5 r/n, noaTomy Lenecoobpa3Ho 3aBepLUNTb NpoLecc 30eHnsa BBeaeHnem B obpabatbiBa-
IOLLYHO XMOKOCTb CreyunarnbHbIX peareHToB, HanpumMep nepokcuaa Boaopoaa, No3BosiSoLWmMX
CHU3UTb cofepXaHue cynbdnaoB B oTpaboTaHHbIX pacTBOpax.

OcCHOBHbIE NpenMyLLIEECTBA HOBOMW TEXHOSOMMM NpmBeaeHbl B Tabnuue 4.3.

Tabnuua 4.3 — Pacxog XMMMUYecKnx maTepuarnoB U TEXHUKO-3KOHOMUYECKME NoKasaTesnn HOBOW
TEeXHoOornm

MapameTpbl 06PabOTKN U TEXHUKO-
HoBas TexHonorusa [31] | 3aBoAackas TexHonorusa
3KOHOMMUYECKUe nokasartenu

Pacxopn, npoueHT OT Macchl Cbipbs:

Pubepcan PLE — 1,0
AHaBut CMNA 1,0 —
Anasut NCH 1,0 —
Mpapokeung kanbumns 2,0 3,5
Cynbdua HaTpua 2,0 2,4
Mpapocynbhug HaTpusa — 0,5

TexHonornsa npoLuria npon3BoACTBEHHbIE UCTbITAHUA C MONOXUTESbHLIMU pesynbTa-
TaMn Ha psige POCCUUCKUX KOXEBEHHbIX 3aBOOOB. McrnbiTaHus npoBoausniv Ha cbipbe KPC
SANOBKN cpeaHen passecom 17—20 Kr MOKPOCOSIEHOro MeToa KOHCEPBUPOBAHUSI.

HoBasi TexHonorms Npon3BOACTBa KOX C UCMONb30BaHMEM BCMOMOraTesnbHbIX MaTe-
puanos uenesoro HazHavyeHna AHaeut Cl1A, AHasuT NCB nossonseT:

- CHU3UTb pacxop rmgpokcuga kanoums Ha 40 % u cynbdumga Hatpusa Ha 15 % no
CpaBHEHMIO C OENCTBYIOLWMMU TEXHONOTMUAMU,

- CHM3UTb cogepxaHune cynbdunaoB B KOHUe 3oneHna ¢ 3—5 go 1 r/n;

- NOBbICUTb COPTHOCTb KOX 00 2,5 % 3a cyeT YMeHbLUEeHUSA BOPOTUCTOCTU, CTHXKKU U
NUKBMAAUUM OTAYLUNCTOCTY,

- YBENUYNTb BbIXO KOX Mo nnowaau Ao 3 % 3a cyeT nydLwero pasaeneHus CTpyKTypbl
Oepmbil.

Pacxoabl Ha ucnonb3oBaHWe BCNOMOraTenbHbIX MaTepanoB OKynatTCH COKpalleHu-
€M 3aTpaT Ha OYMCTKY CTOYHbIX BOA, NOBbLILWEHUS COPTHOCTU N BbIXO4aA KOX NO nrowaau.
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4.5.6 [1BoeHne ronbs

[1BOEHME MOXET OCYLLECTBNATLCH Kak Ha CTagumn nocrne 3051eHus, Tak U nocrne Xpomo-
Boro aybnenus. MNpu pacnunueaHum ronbsi 06pasyoTca NUUEBOWN CNUMOK N BaxTapMsiHbIN
CMWIOK.

[1BoeHue B ronbe rno3sonseT nony4Yntb SKOHOMUYECKU aPeKT OT COKpaLLeHnsa pac-
X04a XMMUYECKMX MaTepuanos npu aybneHun, a Takke OoT peanu3aumm HegybneHbIX OTXO-
Ao (0bpesun n cnunka), KOTopble HAaXOAAT NPUMEHEHNE B NPOMN3BOACTBE KOsnareHoBbIX 060-
no4ek 1 6enkoBbIX NPOAYKTOB 4SS NULEeBbIX Lenen [32].

[1BoeHne B ronbe UMeEET U TEXHOSOrMYECKNEe NpPenMyLLecTBa: yBENMYMBAETCA BbIXO4
KOX MO nrowiaan, cokpallaeTcs AnnTenbHOCTb NpeaaybunbHo-aybunbHbIX NpoLeccos, pac-
LUMPSIOTCSA BO3MOXHOCTU nepepaboTku cnunka. [JBoeHne B ronbe Ucnonb3yeTcs Ans Usro-
TOBNEHNA MeBenbHbIX U aBTOMOOUITbHBIX KOX.

HepocTtaTkamn OBOeHUA B ronbe ABnsieTcs 6onbliaa TPyAOEMKOCTb onepaumm n He-
pPaBHOMEPHOCTb TOSILLMHbI INLEBOrO Crnuska.

O6opynoBaHne ans ABOEHUSA B rofib€ U B XPOMUPOBAHHOM BMAe Marno OTninyaeTcs.
HekoTopble oTNNYna MoryT 6biTb TONBKO B KOHCTPYKLMM TPAHCMOPTUPYIOLWNX Banos.

3aTtpaTtbl Ha npuobpeTeHne ABOUMBbHOM MallWHbI C LMPUHOM paboyero npoxoda
3000 mm coctaBnaT nopsgka 140 000 espo [28].

OCHOBHbIM NPENUMYLLIECTBOM OBOEHUS B rofibe ABMASETCH CHWXKEHWe obbema XpoMco-
Aepxalumx oTXo40B.

4.6 Obe33onuBaHue U MArYeHue

4.6.1 3ameHa cynb(aTta aMMOHUS Ha YrNeKUCnbIn ras

TexHonornsa npegycMmaTpuBaeT NOSTHYIO UM YaCTUYHYIO 3aMeHy Cynb@daTta aMMOHUS B
npouecce 06e330nNnMBaHMA Ha YrNEeKUCIbIN ra3. Yrnekucnbli ra3 nerko pactTBopsaeTcs B BoAe,
obpa3sys YrofnbHy KUCIOTY, YTO MPUBOAMUT K CHWXKEHUIO pH ronbda. Yrnekucrnbin ras TpaHc-
nopTupyetcsa B 6annoHax u MOXeT 403MpoBaaTbCA HEMOCPEACTBEHHO B obOpabaTbiBatoLumi
pacTBOp MMM B MPOMEXYTOYHYIO repMETUYHYIO €MKOCTb, U3 KOTOPOW MOCTynaeT Henocpea-
CcTBEHHO B 6apabaH [28].

Mpn obe33onuBaHMKM YrNekMCnoTON B CTOYHbIX Bodax yBenuumnaeTcs 3HaveHue XK.
Kpome TOro, Bo3pacratoT 3atpaTbl Ha obopyaoBaHme. ObpasoBaHne cepoBogopoaa npu mc-
NoSiIb30BaHUWN YIMeKUCIIOTbl U SMUCCUIO €r0 B OKPYXXaloLLyl0 cpedy, MOXHO npefoTBpaTuUTb
nyTeMm BBeOEHUS B pacTBOpP He3HauyuTernbHOro Konuyectsa nepokcuga sogopoaa (0,1 % —
0,2 %). MNpn aTOM HEOBXOANMO YUMTbIBATbL, YTO NEPOKCUA BOAOPOLA MOXET Bbl3BaTb KOPPO-
310 AepeBsiHHbIX bapabaHoB.

B npouecce obe33onuBaHus rofbs YrrekncrioTom, KOHEeYHoe 3HaveHue pH moxet
ObITb Heckonbko HWXe (pH 6,7-6,9), 4em npu Mcnonb3oBaHUK conn ammoHus (pH 8,8-9,2),
YTO B CBOK OYepedb NOTpebyeT NpUMeHeHUs (PepMEHTOB, akTMBHOCTb KOTOPbIX Hanbonee
MOSIHO MPOSIBNAETCS NPU MeHbLMX 3HaveHuax pH. Mpn obe33onueaHun yrnekncnoTon yee-
nnymBaeTCcsa NPOLOIMKUTENBHOCTL Npouecca. B HEKOTOPbIX crydYaax B roTOBbIX KOXax OTMe-
Yyariacb MOBbILLIEHHAs XXEeCTKOCTb.
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B nnaHe akonormn o6ess3onmBaHWe C UCMOMb30BAHWEM YrIIEKUCNOTbl NO3BONAET CO-
KpaTuTb 3arpA3HeHne CTOKOB aMMOHUNHbIM a3oTom ¢ 4-5 go 0,02 kr Ha 1 T cbipbs U obecne-
ynBaeT ABykpaTHoe cHuxeHue BIK.

O6opynoBaHue Ons UCNONb30BaHUA YIIEKUCOro ra3a MOXeT 6bITb aBTOMaTM3mMpoBa-
Ho. OHO BKItoYaeT pe3epByap nopg AasneHvem, auddy3op 1 TENNOBY Kamepy. 1o obopy-
AoBaHWe JOMKHO 06CnyXnBaTbCs KBaNnMMuUUMpoBaHHbLIM NepcoHanoMm.

O6e330nMBaHMe YrnekUcrioTon pekoMeHayeTcs npu obpaboTke ronbs HebonbLuown
ToNnwmHbl (He dbonee 1,5 mm). Pacxon asyokucu yrnepoga coctaensiet 0,75 % — 1,5 % u3
pacyeTa Ha Maccy rosnbs.

CTouMOCTb YrnekucnoThbl Bbllle, YeM CTOMMOCTb Cynbgata ammoHus. Kpome Toro,
HeobxogmMmo obopyaoBaTb NMOWAAKY ANS XpaHEHUs YrNeKUCroTbl, CMOHTUPOBaTb Tpyobo-
NpoBOAbl K annapaTtype, KOHTPOSIbHO-M3MepUTenbHblE NPUBOpbI.

OKOHOMUA OOCTUraeTCsl TONbKO 3a CHET YMEHbLUEHUS COAEPKaHUS aMMOHUNHOMO a30-
Ta n XINK B CTOYHbLIX BOAAX M 3aTpaTt Ha UX O4UCTKY [28].

4.6.2 3ameHa cynbgaTta aMMOHUSA OPraHMYeCKMMU KUCIoTamMum

Cynbat aMmMoHMA MOXeT BbITb NOMHOCTLIO UM YACTUYHO 3aMEHEH OpraHuyYeckuMu
Kncrnotamu. [Ang aTon uenu Moryt 6biTb UCNOMb30BaHbl MOSIOYHAs KMCIOTa, MypaBbUHAsA UNn
YKCYCHas KNCroTbl, UX 3¢pmpbl. OCHOBHOM LIESbio 3TOW 3aMeHbl SIBMSIETCA CHUXEHWE coaep-
XaHUS aMMOHUIMHOIO a3oTa B CTOYHbIX BOAAX.

Pacxon Takmx peareHToB coctaBnsieT nopsgka 1.5 % ot maccel ronbs. [Mpogomku-
TenbHOCTb 06paboTkn Nnpn o6beme Boabl 200 % oT 1 oo 1,5 4. B T0 e Bpems 3T peareHThbl
yBenuumnsatoT 3HadeHne XIK B ctokax. OHKU 3HAYNTENBHO JOpOXe CyfbdaTa aMMOHMS.

4.6.3 3ameHa cynbcgaTta ammoHusa kKapbamuacdocdaTHbIMU COeAUHEHNAMMN

CynbgaT aMMOHUS MOXET ObITb MOMHOCTLI UM YacTUYHO 3aMeHeH kapbamuadoc-
daTHbIMN coeanHeHnammn [33]. 3T coeamHeHna npeactaBnAlT cobon NpoayKTbl B3auMO-
aencteus kapbamuaga n pocdopHOM KUCIOThI U XapakTepuayTca 3HadeHnem pH — 5-7.
Llenb 3ameHbl CHM3NTL CoAaep)KaHMe aMMOHUMNHOIO as3oTa B CTOYHbLIX Bogax. B tabnuue 4.4
npeactaBneHa a@EKTUBHOCTb NpeanaraeMon TEXHOOMM.

Tabnuua 4.4 — CopepxaHve aMMOHUIHOIO a3oTa B 0TpaboTaHHbIX pacTBOpax Ha OTAENbHbIX
cTaausix Npov3BoACTBa

CopepxxaHne aMMOHUMWHOIO a30Ta, I/n, npn obe3sonu-
BaHUM NpenapaTamu:
Ctagusa o6paboTku
Benukop (NH4)2S04
2,0% 25%
3oneHne 0,12 0,10
Ob6e33onueaHune 0,56 2,58
Msaryexne 0,45 2,57
MpombiBKa 0,11 0,56
Bcero 1,12 5,71

Kak cnegyeT u3 npeacTaBneHHblX AaHHbIX, MCMonb3oBaHWe npenaparta «benukop»
npu 06e330MMBaHNN NO3BONSIET 3HAYUTENBHO CHU3NUTL 3arpsi3HEHHOCTb CTOYHbLIX BOA aMMO-
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HUNHBLIM a3oToM. OnTMManbHbLIM pacxod npenaparta «benukop» Ans 06e33onMBaHUS rofbs
TpaguUMOHHOIro Metoda 30s5eHuns coctasnset 1,5 %.

OCHOBHbIMMK NpenmyLLecTBaMyM MeToda 06e330nMBaHNSA C UCMONb30BaHMEM Mpenapa-
Ta benukop asnaTcs:

- CyLLLeCTBEHHOE CHMXeHUe 3arpsi3HEHHOCTU CTOYHbIX BOA;

- YMEHbLUEHME COAEPXKaHUS Kanbumsa B ronbe (M0 CpPaBHEHUIO C WUCMONb30BaHMEM
cynbdaTta aMMOHMS B paBHbIX KONM4eCcTBax);

- paBHOMepHOEe 06e330MBaHMeE ronbs Mo CrosiMm;

- YMeHbLUEHMe 3aTpaT Ha 06paboTKy CTOYHbIX BOA.

OTHOCUTENBHO ONaceHnn, CBA3aHHbIX C HanNU4YneMm B npenapaTe «bennkop» gocdop-
cogepXalumx rpynn, cregyet NpyMBecTy AaHHble NO rMMrmeHn4yeckoMy ob60CHOBaHMIO NCNOSb-
30BaHUS 0CaOKOB CTOMYHbIX BOA [34]. YCTaHOBNEHO, YTO OCafKM CTOYHbIX BOL KOXEBEHHOW
NPOMbILLNEHHOCTX, MpeAacTaBnsowme cobon Kn3BECTKOBO-pocdopcoaepkKalune opraHo-
MUHeparnbHble yaoOpeHns, He MOryT OKa3sbiBaTb MHIMBUPYLOLLIEE AENCTBME Ha NPOLECChl ca-
MOOYMLLEHNS PA3NUYHbBIX TUMOB MNOYB U YXYALIEHWEe KavyecTBa rpyHToOBbIX Bod. MeTon anpo-
OMpoBaH Ha KOXeBEHHbIX npeanpusatTnsax PO n Typuuw.

4.7 NMukeneBaHue n ayobneHune

4.7.1 NukeneBaHue
4.7.1.1 CoKpalieHue pacxoga conv npm nukeneBaHUKU

lNnkeneBaHWe c 3aMeHOW CONMKM Ha apomaTunyeckue Cyrnb(OKUCNOTbLI NO3BOMNAET CHU-
3UTb 3arpsA3HEHHOCTb CTOYHbIX BOA CynbdaTaMu U XNopuaaMmn u ynyynTb BbiIGMPaeMocTb
coeanHeHn xpoma npu ayonexHun [28].

B skonormyeckom nnaHe Harpyska 9TUX COeOUMHEHUA Ha  CTOYHble  BOAbI
He Bo3pacTaeT, xoTa 3HadeHue XIK yBenuyunsaeTcs.

Cnepnyet ob6paTuTb BHUMaHWE Ha BO3MOXHOCTb U3MEHEHMS TOHA OKpacKu npu nocne-
AyloLeM KpalleHun, 4To NnoTpebyeT COOTBETCTBYIOLLMX N3MEHEHN B METOOUKE KpaLUeHUS.

Pacxogbl Ha xuMnyeckme maTtepuansl Npy 3TOM CPaBHUMbI C TPAAULMOHHOW TEXHOMO-
rmemn, B KOTOPOM NCMOSb3YIOT MypPaBbUHYHO KACHOTY.

OCHOBHbIM MpenMyLLLEeCTBOM MpeasiaraeMon TEXHONOMMKU SBISIETCA CHWXKEeHue coaep-
XXaHUs XNopuaoB B CTOYHbIX BOAAX.

4.7.1.2 BecnukenbHoe ay6neHue

BecnukenbHoe aybneHne npmBnekaeT TEXHOMOroB TEM, YTO NPU UCNONb30BaHUN AaH-
HOro Metoga oTnagaet HeobXxoANMMOCTb MPUMEHEHUS COMEn, KUCIOT MU kapboHaTa HaTpusa
ANs perynupoBaHus OCHOBHOCTU XpoMoBoOro ayourtens. Npu pacxoge npenapata — 1,5 %
OT MaccChl ronbs U pacxoge Ayoswmx coeanHeHnn xpoma — 1,8 %, cumtasa Ha oKcua Xpoma,
3a 2,0-2,5 4 gybneHus gocturaeTcsl NOSHbLINM NPOKpac cpesa AepMbl, a TeMmnepaTypa cBapu-
BaHunA nonydgabpukata yepes 6—7 4 obpaboTkm coctasnset 107 °C —108 °C npu cogepxa-
HUK okcmaa xpoma B oTpaboTtaHHowm xuakoctn go 1,5 r/n [35]. MNpu obpaboTke HEQBOEHOrO
ronbsi PEKOMEHAYEeTCA UCMONb3oBaHMe AyOAWNX COeANHEHNIA XPOMa OCHOBHOCTbLIO 28 % —
30 %.
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O6paboTka ronbda npenapatamu atoro Tuna [36] obecneunBaeT Heobxoanmyto ctabu-
nnM3aumio CTPYKTYPbl ePMbl U YAaCTUYHYKO Ae3aKkTuBaumio (OYHKLMOHAMNbHbBIX FPynn Konnare-
Ha, YTO UCKIIOYaeT HaXXop Npu BBEAEHMM B pacTBOp Ayb6AWmMX coeguMHEeHUNn Xpoma u obner-
YaeT ux anddysuno BO BHYTPEHHUE CNOU AePMbl.

OntumanbHble napameTpbl NpeaayounbHO-AYOUbHBLIX NPOLECCOB MO TEXHONOMMM
BecnukenbHoro aybneHus (TexHonorus «benukop»): X. k. — 1,0; Temnepatypa — 20 °C
NPoOLOMKNUTENBHOCTL 06paboTkm npenapatom «benukop» — 1,5-2,0 4; pacxog — 1,5 % oT
Macchbl ronbs. Pacxog xpomosoro ayoutena — 1,8 %—2,0 % OT MaccChl rofnbd, cHMTas Ha OK-
cng xpoma (OCHOBHOCTb 38 % — 42 %). [NpoaomkuTensHOCTb AyoneHuns — 8 4. SddekTns-
HOCTb TEXHOMNOMMN B OTHOLLEHUM CTOYHbIX BOA, NpeacTaBneHa B Tabnuue 4.5.

Tabnuua 4.5 — XapaktepucTuka CTOYHbIX Bog npu 6ecnunkensHOM ayonenunn

. TexHonorusa TpaguunoHHas
CopepxaHme B OTpaboOTaHHOM XNAKOCTH, I/n
«benukop» TexHosnorus
AMMOHUMINHOrO a3oTa 1,0 6,3
Okcnpa xpoma 1,7 12,0
Xnopnaos 1,1 18,8
CynbghaTos 13,3 25,0

Mcnonb3oBaHue ocdopcogepxalumx npenapatoB U Opyrnx XMMUYECKUX MaTepua-
NOB aHanorM4yHoro AencTems B npegayounbHO-4yOunbHbIX Npoueccax No3BOMuUT:

- UCKITIOYUTb M3 TEXHOSOMMN NPUMEHEHNe cyrnbdaTta aMMOHUS, Xriopyaa HaTpus, Mu-
HepanbHbIX N OPraHNYeCcKNX KUCNoT, KapboHaTa HaTpus, TO eCTb COKPaTUTb Pacxod XMMu4e-
CKMX MaTepuarnoB NoyTn B Tpu pasa;

- CYLLLECTBEHHO YNYYLUNTb 3KOSOrMYECKMe XapakTepUCTMKM OTpaboTaHHbIX pacTBOPOB
3a CYET CHWXEHUs1 coaep)XaHusi aMMOHUWHOIO a3oTa B 6 pas, okcmaa xpoma — B 4—6 pas,
NPaKTUYECKN MOSNHOCTBLI0 UCKITYUTL 3arpsa3HEHNE CTOKOB Xrnopuaamu.

4.8 lyoneHue

4.8.1 MNoBblweHue 3hphpeKTUBHOCTU XPOMOBOro Ayo6neHus
4.8.1.1 XpomoBoe aybneHue ¢ BLICOKOW CTeneHbo oTpaboTKu ayoutens

MeToa OCHOBaH Ha MCMOMb30BaHUM KOMMMEKCHbIX 06aBOK, cnocoOCTBYOLWNX NOBbI-
LEeHHon copbuumn coeguHeHMn xpoMma u3 obpabartbiBatolero pacteopa. Bo3amoxHbl aBa Ba-
puaHTa 3Toro Metoaa.

MMepBbI 3aknoyaeTcs B Moaudukaumm coctaBa XpPOMOBOrO KOMMeKca, Hanpumep
BBeAeHMEM OMKapOOHOBBLIX KUCIMOT. BTOpOM OCHOBaH Ha yBerMyeHWn CBA3biBalOLENn Cho-
cobHoCTN Benka 3a cyeT OOMOSTHUTENbHOrO KonuyectBa KapbOOKCUIMbHBLIX peakuMOHHOCHO-
COBHbIX rpynn.

MacknpoBaHMe XPOMOBbIX KOMMSEKCOB AMKApPOOHOBBLIMW KUCIOTaMN UMEET U oTpuLa-
TEeNbHYK CTOPOHY, MOCKONbKY 3aTpyAHAET OCaXaeHue xpoma npu obpaboTke CTOYHbIX BOA.
Kpome Toro, onbIT HEKOTOPbIX NPEANPUATA, NCNOSNb30BaBLUNX 3Ty TEXHOMOIMIO, NoKasarsn He-
KoTopble NpobrieMbl C KAYECTBOM rOTOBOM KOXM.
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OCHOBHbIM 3KONMOMMYECKUM NPENMYLLLECTBOM 3TOr0 MeToda SBMSETCA COKpalleHue
coaepXaHnsa coeanHeHu xpoma B ctokax. OQHOBPEMEHHO CHWXaeTcs COpoc B CTOKM Cyrb-
daTos [28].

4.8.1.2 NoBTOpHOE UCNONb30BaHMEe XpoMcoaepXKalmx pacTBopoB

Mcnonb3oBaHue oTpaboTaHHbIX pacTBOPOB nocrne AybnexHus ana nukenesaHus. [Npu
3TOM OTpaboTaHHbIN pacTBop (PUMLTPYIOT, cobUpaloT B cneumanbHyl eMKOCTb U BBOASAT
Tpebyemoe KONU4ecTBO KMUCNOTbl. [MOArOoTOBNEHHbIM TakuMm obpa3om pacTBop 3anvBaloT B
B6apabaH, B KOTOpoM ronbe obpabaTbiBaeTca B pacTBope conu. Nocne nukenesaHus cneny-
eT XpoMoBoOe AybneHue.

KonnyectBo UMKNOB MOBTOPHOIO WCMNOMb30BaHUA OTpabOoTaHHbIX pacTBOPOB MOXET
poxoanTb fo 10. B aTom cnyyae cOpoc coeanHeHUI XpoMa B CTOYHblE BOAbl MOXET ObiTb
YMeHbLLUEH B 2 pasa.

CnenyeT nveTb B BUAY BO3MOXHOE CHUXKEHME KadeCTBa XPOMMPOBAHHOrO nonydgab-
pukaTta, N3MeHeHNe OKpacku, KOTOpoe MOXET MPOUCXOAMTb 3a CYeT HakonneHus B oTpabo-
TaHHOM pacTBope 6ernkoB, Xunpos, NAB 1 MackmpyloLmx peareHToB. OTO B NEPBYI0 o4Yepeab
obycnosnuBaeT crnaboe pacnpocTpaHeHue peumpKynaumMm oTpaboTaHHbIX XPOMOBbLIX pac-
TBOPOB Ha KOXXEBEHHbIX NpeanpuaTUaAX.

OcCHOBHbIM HanpaBneHnem paboT ocTaeTcs pa3paboTka MeToO0B, MO3BONSAIOLMX MO-
BbICUTb CTEMEHb UCMOMb30BaHNS AybALLMX coeanHeHnn xpoma n3 obpabaTtbiBatoLen xnako-
ctn. Takum obpasom, ecnu creneHb oTpaboTkn xpomoBoro aybutens Gonblie, Yem 80 %,
peuunpKynauusa pactTBopoB HelenecoobpasHa.

KanutanbHble 3aTpaTbl HA peunpkynaumio oTpaboTaHHbIX pacTBOPOB He Tak BEMNWKK, a
BO3MOXHbIN 3dpdeKT 3aBUCUT OT 0bbeMa nepepabaTbiBaeMbix CTOKOB [28].

4.8.1.3 PereHepauus oyo6awmx coeaguHeHUN XpoMa nocrne nx ocaxXxaeHus

TexHonorva npegycMmatpuBaeT oOcaXdeHMe XpoMa M3 oTpaboTaHHbIX PacTBOPOB,
06e3BOXMBaHME Ocadka W MOBTOPHOE PaCTBOPEHME C UCMONb30BAHWEM CEPHOW KUCIOThI.
BHeapeHve aTol TexHonorum TpebyeT TwaTenbHOro aHanMTUYeCKoro KOHTPONs U COOTBET-
cTBylOLLEro 060pyaoBaHMs, B TOM YKCIe eMKOCTU Ans cbopa oTpaboTaHHbIX pacTBOPOB, EM-
KOCTW ONSi OCaXKOEHUSI comnen XxpoMa, unbTp-npecca Unu ueHTpudyrm ans o6e3BoxnBaHus
ocajka, eMKOCTVM ONsi NMOBTOPHOIO PacTBOPEHUS TMAPOKCUAA XPOMa KOHLIEHTPUPOBaHHOW
cepHoli kucrnoton. Kpome Toro, He06X0AMMO Hanuuue cneumanbHbIX XMMUYECKUX peareHToB
ANS OCaXOEHUS XXMPOB N APYrMx MaTepuarnos, CoaepXallmxcs B 0TpaboTaHHbIX pacTBopax.
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PucyHok 4.2 — Cxema HenpepbIBHOroO Npouecca BblAeneHms ruapookKMcu Xpoma 13
oTpaboTaHHbIX XpOMCOAePKaLmnX 4yOUNbHbIX XXUOKOCTEN 1 €ro NOBTOPHOrO MCMOSb30BaHUSA
ansa oyénexus

[Mpo3payHbI Xpomcoaepkallmii pacTBOp U3 cpefHen YyacTn pesepsyapa 5, npoxoas
nog otpaxatenem 10, noctynaeT B cMecuTenb 11, B KOTOPbLIM U3 pe3epByapa 12 nogaetcs
KaycTudeckasa coga unm kakon-nnbo Apyron LEenoYHOW pacTBOp And Toro, 4Tobbl nogaep-
XuBaTb BenuunHy pH B pesepByape W, pasHou 8,0-9,5. Ecnu KOHUEHTpauusa ocaXaeHHOro
rmapokcmga Xxpoma [OOCTaTOuMHO BbICOKa, TO OTCTaumBaHMe B ocsBetnutene 13 MOXHO
He NpoBOAMUTb; B 3TOM Cllydae CMeCb HenocpeacTBEHHO nocTtynaeT Ha punbTp 14 ona He-
npepbiBHOW ounbTpaumm nod gasneHveM. Ecnu xe cycneHsus rmgpokcuga xpoma pocra-
TOYHO pasbasneHa, TO nepen PUNbTPOBAHMEM €€ HanpasnslT B OTCTOMHUK 13, rae ocagok
cobumpaeTca B KOHUYECKOWN HUXKHEN YacTu.

OpaHOBpEMEHHO YMCTbIN pacTBOpP, HaXOOAWMNCA Hag OCadKoM, AEKaHTUPYHT U3 OT-
CTOMHMKA Ha onpeaerneHHOn BbICOTe, yMeHbLUasi Takmm obpa3omMm 4O MUHMMYMa 06beM cyc-
NeH3nn rmapokcmnaa Xxpoma, KotTopyto Heobxoammo punbTpoBaTb. CycneHsnto nepekaymsatoT
nog AaBneHnMem HacocoM 15 Ha HenpepbiBHYO ounbTpauuio Ha punbTpe 14, rge nopaep-
XUBaeTCcs NOCTOsIHHAA TOMLWKWHA Crnos ocaZika u NMPOUCXOANT KOHLEHTpUpoBaHMe rmgpokcuaa
Xpoma [0 3apaHee ornpeneneHHon KOHUEeHTpaLumn.

Mpn pocTmxeHnn aTon xenaemowm koHueHTpauuun (14 %—15 %) nacty rugpokcuaa
Xpoma HanpasndawT B pe3epByap 16, kyaa U3 eMKocTn 17 nogaeTtca ANd CMeLleHus cepHas
KMCroTa, 40 Tex nop noka He BygeTt AocTurHyta Tpebyemasi OCHOBHOCTb M Npomn3onaeT pac-
TBOpeHue ocagka. [Npo3payHbin punbTpaTt ¢ punbTpa 14 no nuHuam 18 n 19 HanpasnseTca
B CTOK; CyMMapHOe coepxXaHne Xpoma B HeM COCTaBnaeT MeHee 2 ppm.
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B HWXHen yactn pucyHka 4.2 npounntoctpypoBaHa pabota dunbtpa 14. OTOT MHOro-
CerMeHTHbI PUNbTP ANS HenpepbiBHOrO (OUNbTPOBaHUA MO AaBfeHUWeM MMeeT BXOOHOoe
oTBepcTune 20, Begyllee B koprnyc 21. BHyTpu Kopnyca pasmelleHbl Bpaliatowmecs punb-
TpoBarbHble MNMacTuUHbl 22, COCTOALWME U3 MeTannuyeckoro Aucka 23, npurnerawmowero K
unbTpyoLwen nosepxHocTn 24, XXnakocTb NpoxoauT vyepes punbTp 24 1 BbIBOAUTCS Yepes
KonnektopHyto Tpyby 25. CtaunoHapHble nnactuHbl 26 3akKpenseHbl BHYTPM Kopnyca U co-
CTOAT U3 KPYIMbIX MOSIbIX KapKacoB, C (punbTpoBasibHbIMU NOBEPXHOCTAMU 27, Yyepe3 KOTO-
pble NpoxoauT unbTpaT, BbITEKAOLWNN Aarnee Yepes KONMeKTopHy nuHuio 28. Mo nuHmuam
18 n 19 cunbTpaT oTBOAUTCA B CTOK. Ocagok, obpasyrowmicsa npn punbTpoBaHuu, Bobibpa-
CblBAeTCa MO NMHMKM 29, Ha KOTOPOWN MMEETCH MHEBMATMYECKUIA KnanaH, cpabaTbiBatoLmim,
Korga gaBneHue gocTuraeT onpeaeneHHoro ypoBHs [37].

[Mony4eHHbIN pacTBOp cynbgata xpoma moxeT 3ameHuTb 40 30 % noTpebHoCcTM B
aybutene. [pn 3TOM JOCTUraeTCs CHMXKEHME 3arpA3HEHNsI CTOKOB COeAMHEHUAMM XpoMa.

Mcnonb3oBaHue pereHepupoBaHHONO XpoMa MOXET MPUBECTU K He3Ha4uTenbHOMY
N3MEHEHMIO LIBETA XpOMUPOBaHHOro nonydgabpukata. BHegpeHue aton TexHonornm tpebyet
3HauYuTEemNbHbIX KanuTanbHbIX 3aTparT [28].

MeTtoa MoxeT 6bITb peann3oBaH HENOCPEOCTBEHHO B AyOMNbHOM Lexe Unn Ha Teppu-
TOPUN OYNUCTHBIX COOPYXKEHUN.

4.8.1.4 MNpepBaputenbHoe Ay6neHue ronbs

TexHonorna npegycmaTpuBaeT npenBapuTenbHyto 06paboTKy ronba Takumm coegu-
HEHUSIMW, KaK CONM antoMUHUSA, FyTapoBbIA anbAern, CUHTaHbl, CoONn TuTaHa. Hanpuwmep,
pacxof HeKoTopbIX Aybutenen ons npeaBaputenbHon obpaboTku ronbs coctaBut 1,25 %
okcuaa antomuHug, nnm 1,0 %-1,5 % rnyrtaposoro anbgervga, unm 0,75 % okcuga TutaHa
[21]. Mpn 9TOM MOXHO COKpaTUTb pacxod Ayosuwmx coeamHeHunm xpoma ¢ 8 % Ao 5 % ot
Maccbl ronbsi.

CnegyeT umeTb B BUAY, YTO HEKOTOPbIE N3 3TUX COeaMHEHNN ABNA0TCS Bonee onac-
HbIMM C TOYKM 3PEHNSA 3KOMOMMN BELLIECTBAMM, YEM, HANPUMEP, XPOM, artOMUHUNA.

MpeaBaputenbHoe oybneHne yBenuynBaeT OfIMTENbHOCTb TEXHOMOrMYECKOro LMKna,
yBENMYMBAKOTCA 3aTpaTthl HA AONOSTHUTENbHbIE XUMUYECKNe MmaTepuansl [21].

3aTtpaTtbl Ha npeaBapuTenbHOe 3adybrvBaHWe ronbs rryTapoBbIM anberngomMm no
CpaBHEHMIO C MPOLIECCOM XpOMOBOro aybneHunsa Ha 20 % 6onbLlue [38].

4.9 KpacunbHo-XupoBanbHble npouecchl

4.9.1 OnTMMM3auumsa npouecca KpawweHus

TexHonorns npegycmaTpuBaeT MakcumarnbHoe BblbupaHue kpacutenen ux obpaba-
TbiBaKOLMX PacTBOPOB, YTO OOCTUraeTCsl 3a CYET MCMNONb30BaHUSA BCOMOraTesnbHbIX MaTe-
puanos, BbICOKMX TeMNepaTyp U MeHbLUEro X. K. [1pn 3TOM AocTUraeTcs 3Ha4YnUTEnNbHbIA KO-
HOMUYECKNN 3PGEKT, NOCKOSbKY KpacuTens SABNAKTCA OAHUMU M3 CaMbiX AOPOroCTOSALLMX
XUMNYECKMX MaTepuarnos [28].
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4.9.2 OnTMMM3auumsa npouecca XXupoBaHus

Llenb onTummsaumm yBenuuntb cTeneHb oTpaboTKM XMPOB M Takmm 06pas3oM CHU3UTb
3HayeHue XIK B cTOYHbIX Bogax [28].

4.10 NoKpbIBHOE KpaLueHue

4.10.1 CoBpeMeHHble TEXHOSIOrMN HaHeCeHUs1 MOKPbITUN

B nocnegHne rogbl HameTunacb TEHAEHUMSI K CHUXKEHUH BbIOPOCOB OpraHnYecKux
pacTBOpUTENEN B OKPYXKatloLLyo cpefy. ATO 6biNo JOCTUIHYTO 3a CYET MCMNOMb30BaHUSA BO-
A03MYITbCUOHHOW OTAENKWU, a TaKkkKe YIyvlleHN MeToL4OB pacrblfieHNs U BHELPEHUA Banny-
HbIX METO0B HaHECEHUS NOKPbIBHbIX KOMNO3uummn [28, 39].

4.10.1.1 MeToa nonuBa

MeToa nonuea ncnonb3yeTcs TONbKO Ansi HaHeceHust rpyHTOB. OCHOBHbLIM 3KOSormye-
CKMM NMPeumyLLecTBOM MeToda SIBNSEeTCS MCMNOoNb30oBaHWe BOAHbIX aucnepcui. Metopg Tpe-
OyeT KOHKPETHOro TexHonormyeckoro obopyaoBaHuUsi — MOMIMBOYHbLIX MaluvH. LleHa ogHom
MaLUnHbI cocTaBnsieT okosio 75 000 espo [28].

4.10.1.2 Acnonb3oBaHUue BarM4YHbIX MaLlUUH

Mo npegnaraemMon TEXHOMNOMMU MOKPbITUE HAHOCUTCS C MOMOLLBIO BanoB pasfnyHOn
KOHCTpYKUMK. Mpn aToM HEOBXOAMMO TLlaTENbHO perynupoBaTb CKOPOCTb TPaHCMOPTMPOBa-
HUSA KOXW, BA3KOCTb HAHOCMMOW KOMMO3ULINMK, CBOEBPEMEHHON OYUCTKM BanoB. Banu4yHbim
MEeTO40M MOXHO obpabaTtbiBaTb TOHKME KOXWU. MOXHO HAHOCUTb Ha MOBEPXHOCTb KOXW Mac-
no, Bock. CyLLUKY MOXHO NMPOM3BOAUTb B TEX XXE Kamepax, KOTOPbIMW OCHAaLLEHbl pachnbiiv-
TenbHbIE arperarbi.

BannyHoe HaHeceHue nokpbITU obecneumBaeT 3PPEKTUBHOE pacxogoBaHME Mo-
KPbIBHbIX KOMMO3MLUMIA, MUHMMAanNbHOE KONMMYECTBO OTXOAOB M MEHbLUEE 3arpsi3HEHNE BO3aY-
Xa pacTBOpUTENAMU. ATOT METOA HEe NPUMEHUM Mpu BbipaboTKe KOX TUNa «aHWUIUH» Unu
«MOMYaHUNNH>.

CToMMOCTb BanMyHOM MalUMHbI C WMpuHOW paboyero npoxoga 3000 mm, obopyno-
BaHHOW nuTaTenem u Tpems Banamm cocrtaBnseT npudnuantensHo 175 000 espo [28, 39].

4.10.1.3 CoBepLueHCTBOBaHME MeTO4a HaHECEeHNSA NOKPbITUSA pacnblfiIeHUEM

OfHUM M3 HanpaBreHW COBEPLLUEHCTBOBaHUS 3TOro0 MeToda SIBMNSEeTCA MCMoNb30Ba-
HME MUCTONEeTOB-PachbIIUTENEN HU3KOrO AaBIEeHUs, KOTOpble MO3BONSAT pacnbiNATh 60Nb-
LLUee Konn4yecTBo cMmecu. B aTom cnyyae obpaTHbIN «OTCKOK» BO3OYLUHOW CMeCcU 3HayuTenb-
HO MEHbLLIE MO CPABHEHUIO C OObIYHBLIM pacrbliNeHneM.

BTopoe HanpaBneHne — 3710 6e3B034YyLLIHOE pachbifieHne, TO eCTb Ha KOXY pachbIins-
eTcsa cama Komnosuuus, Haxoaswascsa nog AaBneHneM. B oCHOBHOM 3TOT MeToA UCMOob3y-
eTcs AN HaHEeCEeHUS 3aKMOYUTENbHbIX NMOKPLITUIA.

TpeTbM HanpaBneHNeM MOXHO cuMTaTb aBTOMaTU3MPOBAHHOE pacrbliieHne, Npu Ko-
TOPOM cheuunanbHble KOHTPONUPYLME CUCTEMbI onpedenstoT obnactb U BpeMs paboTbl
pacnbiUTENbHbIX FONOBOK.
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lNepeumncrieHHble cuctembl No3eBonAwT Ha 70 % — 75 % noBbICUTb 3PFEKTUBHOCTb
NCMONb30BaHUSA NMOKPbIBHbIX KOMMO3NUMN. CHMXaeTcs 3arpsasHeHne BO34yLLHOW cpefbl opra-
HUYECKUMWN pacTBOPUTENAMM.

CTtoumocTb HOBOM pacnbiMTensHon MawunHbl coctasnsetr 200 000-500 000 eBpo
[28].

4.10.1.4 BoaoamMysrnbCUOHHbIE KOMMO3ULIMU ONA OTAENKU

BoOoosmynbCMOHHbIE KOMMNO3ULMW 3HAYUTENBHO MEPCNEKTUBHEE MOKPLITUA Ha OCHOBE
OpraHN4YecKUx pacTBOPUTENEN, NMOCKONbKY B MEHbLUEN CTENeHU 3arpsA3HSAT OKPYXatoLLyto
cpeay. nsa coxpaHeHMs NMPOYHOCTHbBIX XapakTepPUCTUK NOKPbITUM B BOLO3MYbCUOHHbLIE KOM-
no3numm Heobxo4MMo BBOAWTL CLUMBAOLLME peareHThbl, NP 3TOM HEKOTOpbIE U3 HUX ABMS-
IOTCS TOKCUYHBIMU BELLLECTBaMW.

Mpwn cylwke BOOO3MYMBbCMOHHBLIX KOMMNO3uumi notpebytoTca 6onee BbICOKME 3aTparthl
Ha NpoLeCcC CyLUKK, a TakKe Ha OYMCTKY CTOKOB [28].

4.11 NMoTtpebneHne BoAbl HA TEXHONOrMYECKNE HYXAbl

4.11.1 CokpaweHune noTpedbneHus Boabl

B uenax cokpaweHus notpebneHns Boabl criegyeT NPUHATb BO BHUMMaHWE Criefyto-
Wwm npuHUMn. Mo BO3MOXHOCTK Ha BCEX CTaausix NPOn3BOACTBa BMecTo 00paboTok Ha npo-
TOYHOWM BOAE WCMONb30BaTb Nepuoaudeckne npouecchbl, KOHTPONMPOBaTb pacxon BoAbl C
NMOMOLLIbIO M3MepUTENbHbIX NPUBopoB. Hke npuBeaeHbl pekoMeHayeMble HOPMbl Pacxodo-
BaHWA BOAbI Npu nepepaboTke Cbipbst KPYMHOro poraToro ckota (cm. Tabnuuy 4.6).

Tabnvua 4.6 — HopmaTtumebl noTpebnenmns sogbl no HAT npu nepepaboTke wkyp KPC

Cragus obpaboTku Pacxop Bogbl, M3/t

OTMOYHO-30MbHbIE N NpenaybunbHO-AyounbHbIE

npovecchbl 13-18
KpacunbHO->KmpoBasbHbIe MPOLECChl U OTAENKA 6-10
Bcero 19-28

4.11.2 CHMXXeHue cTeneHmn 3arpsa3HeHHOCTU CTOUYHbIX BOA

[lNa CHMXeHUs 3arpsi3HEHUS CTOYHbIX BOA B cooTBeTcTBMM HOT MOXHO pekoMeHOo-
BaTb criegylowmne meponpuatms (cm tabnuuy 4.7).

Tabnuua 4.7 — MeponpuaTrs MO CHMKEHUIO 3arpsi3HEHUSI CTOYHBIX BOZ,

TexHonorum OnucaHune Ucnonb3oBaHue

B nogrotoButenbHbIX Npoueccax

PaboTa npu HU3KKX X. K.

CHukeHue pacxoaa Boabl Ha
TexHonornyeckne Hyxabl. Jlyu-
lwasi oTpaboTka XMMUYECKMX
maTtepuarnos

HekoTopble orpaHMyeHus cBs-
3aHbl C TUMOM UCMOSb3YEMOro
obopynoBaHus

MNpepBaputenbHasi MexaHnye-
ckasi ouMcTKa OT Conu

CHwxeHune 3arpA3HeHna CTokoB
xnopungamu

[lna Bcex npegnpusaTuin nepe-
pabaTbiBalOLUX MOKPOCONEHOE
Cblpbe
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TexHonorum

OnucaHue

Ucnonb3oBaHue

3oneHune ¢ COXpaHeHneM BOJ1O-
ca

OcnabnseTcs cBA3b Bosioca ¢
OEepPMOW NpU COXPaHEeHUN Lep-
CTH, KOTOPYIO MOXHO OTAENUTb
OT obpabaTbiBatoLLEero pacTeo-
pa. CHuwxKaeTcs 3arpsi3HEHHOCTb
CTOKOB MpoayKTamu pacnaga
KepaTuHa

He ncnonb3yeTtca npu oTcyT-
CTBUWN 3KOHOMUYECKOW Lieneco-
00pa3HOCTN U COOTBETCTBYHO-
wero obopyaoBaHus

Mcnonb3oBaHme cepo-
coAepXaLlux peareHToB 1
depMeHTHbIX NpenapaTtos

HacTunyHas 3ameHa cynbpunagos

He pekomengyeTcs ans npea-
NPUATUNA, BbINYCKaOLLUX KOXY C
AHUITMHOBOW OTAOESNKOMN

CHwmxeHune pacxoga cynbdaTta
aMMOHMA Npy 06e3-30nMBaHNn

YacTuyHast unv nonHasi 3ameHa
cynbdaTta aMMOHUSI AUOKCUAOM
yrnepoga vnu apyrumu peareH-
Tamu

He pekomeHayeTcs npu obes-
30/IMBaHNM rofbsA TOMLWMHOWN
cBbiwe 1,5 mm

B npouecce aybnenus

Pa6GoTa npu HU3KNX XK. K.

CHwkeHune pacxoga Bofbl Ha
TexHonorm4yeckme Hyxabl. Jlyy-
LIast oTpaboTKa XMMUYECKNX
mMaTepuanoB

HekoTopble orpaHuyeHusi cBsi-
3aHbl C TUMOM UCMOSb3yEMOro
obopynoBaHus

Haunbonee nonHas otpaboTka
Ay6AWmMxX pacTtBopoB

OnTumusaums pexmumos obpa-
6oTkn (pH, Temnepatypa, cko-
pocTb BpaLlleHus 6apabaHa).
Mcnonb3oBaHue Bcnomorarerb-
HbIX MaTepuanos

[nsa Bcex npeanpusaTum

B kpacunbHO-XMpoBanbHbIX Npoueccax

COBepUJeHCTBOBaHI/Ie TEXHOJ10-
M KpacusmbHO-XXNpoBaJibHbIX
npoueccos

JocTuxeHne Hanbonee NonHoro
BblIOMPaHNS XUMUYECKUX MaTe-
puanos 13 obpabaTbiBalOLLNX
pacTBOpOB

[ns Bcex npeanpuatuii

[lna ncknoveHns 3arpsa3HEHNS CTOYHbIX BOA droumaamn Heobxoamm KOHTPOIb 3a ne-
peyHeM GrounaoB, NCNosb3yeMblX Ans o6paboTKn KOXXEBEHHOMO ChipbSl.

B Tabnuue 4.8 npeacrtaeneHbl pekomeHagyemble HOT 3HayeHna ana copoca ouuLLEeH-
HbIX CTOKOB B OTKPbITblE BOOOEMbI.

Tabnuua 4.8 — PekomeHayemble HOT 3HadeHusa gna cbpoca OYnLLEHHbIX CTOKOB B OTKpbITbIE

BOOOEMbI
Moka3artenb 3HaveHus, mr/n
XMK He 6onee 500
BIrK He 6onee 25
B3BelLeHHble BellecTBa He 6onee 35
AMMOHUIHBIN a30T He 6onee 10
Xpom He 6onee 1
Cynbdugbl He 6onee 1
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4.11.3 O4ymncTKa CTOUHbIX BOA,

TexHonormsa o4YMCTKM CTOYHbIX BOA BKMOYaEeT B cebs cneayowme ctagum:

- MexaHn4eckasa 0uncTKa;

- (bM3MKO-XMMMYECKAA OYNCTKA;

- Buonornyeckasi o4nCTKa.

OTn npouecchl MOryT BbITb peann3oBaHbl B pa3fnyHbIX KOMOMHAUMSX, Kak Ha npea-
NPUATUK, Tak U B 0OCNyXnBatoLKNX opraHnsaumsx (cm. Tabnuuy 4.9).

Tabnuua 4.9 — OnucaHue TeXHOMOrMn O4YUCTKU CTOUYHbIX BOA,

TexHonorumn OnucaHne Ucnonb3oBaHue
MexaHn4deckas YpaneHnue rpybbix 4acTuL, XXMPOBbIX BELLECTB, OCa- HenocpencrBeHHO Ha
o4uncTka XOeHne npeanpuaTnn
dun3nkKo- YpananeHue cynbnaos, cHukeHue XIK, yoaneHve HenocpencrBeHHO Ha
Xnmmyeckas B3BELUEHHbIX BellecTs. OcaxgeHne xpoma npwu no- npeanpuaTnn
o4yuncTka BblleHMM pH 00 8 Unu BbILE C UCMONb30BaHNEM LLe-

NOYHbIX peareHToB (rMapoKcua, Kanbumus, okcua mar-
HUS, KapboHaT HaTpust, TMAPOKCUG, HAaTPUs, antoMmHaT
HaTpus)
Buonornyeckasa AspobHas bruonornyeckasl OMMCTKa C UCMONb30BaHK- | HenocpeacTBEHHO Ha
o4uncTka eM aspauumn. YaaneHue B3BELUEHHbIX BELLLECTB Oca- npeanpuaTnm
XOeHnem n dpriotauunen
Buonornyeckasa HuTpudmrkauma aMMOHURHBIX COeANHEHNIA 00 HUTPa- | PekomeHayeTca ans

O4YMNCTKA OT a30Tn-
CTbIX COEQMHEHNN

TOB M Nocneayowee Ux yaaneHune

npegnpuaTuin, copachbl-
BalOLLMX BOAY B OTKPbI-
Tble BOOOEMbI.
TpebyeTtca Hannune
COOTBETCTBYHOLLMX
nnowanen

Okucnenne cynbguacoaepalimx CTOKoB Heo6xoaMMo NPoBOANTbL A0 CMELUMBAHUSA C
APYrMMK CTOKaMK B 3aKpbiTOM pe3epByape, C ynaBrvMBaHNEM ra3oB B CKpybbepe.

4.11.3.1 MexaHu4eckasa obpaboTka

MexaHunyeckasi 04MCTKa NPOM3BOANTCA ANSA yAaneHWsa M3 CTOYHbIX BOA rpybbix npu-
mMecen. B coopyxeHusix Ansa MexaHU4ecKoW OYMCTKM BHavane oTaensaiTcs Hambonee Kpyn-
Hble YacTuupbl (pelweTkn, cuta), 3aTeM Tsxernble B3BECTU (MECKONOBKN) U Ha 3aKIoyuTenb-
HOM 9Tane TOHKOAMCMNEepPrMpoBaHHblE HEpPacTBOPUMbIE 3arpsi3HEHUS (OTCTOMHWUKW, OCBETMU-
Tenu n gp.).

Ha cutax moxeT ObiTb yaaneHo oo 35 % rpybbix YacTul, BKIOYasi OCTaTKU LIEPCTH,
410 NO3BONUT CHM3NTL XIK Ha 30 %, CHM3UTL 3aTpaTbl HA PIIOKYNSAHTbI U YMEHbLUUTL KOMn-
4yecTBO obLiero ocagka [14].

4.11.3.2 DU3NKo-XxMmMnyeckme mMetoabl OMUCTKU CTOYHbLIX BOJ,

DnsnKo-xmmmyeckme MeToabl OYUCTKN CTOYHbIX BOL ncnonb3yroT ONnA yganeHuna TOH-
KoauncnepcCHbIX B3BELLEeHHbIX BELEeCTB, paCTBOPEHHbIX ra30B, OPraHM4YeCKnx 1 MMHepParbHbIX
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BeLlecTB. Bbibop MeTogoB OYUCTKM MPOM3BOOAT C YH4ETOM CaHUTaPHbLIX U TEXHONOMMYECKUX
TpeboBaHUN, NpeabABNAEMbIX K OYULLEHHBIM NPON3BOACTBEHHBIM CTOYHLIM BOAAM C LEfblo
AanbHenLWero nx UCnonb3oBaHNs, a Takke C y4eTOM 06bema CTOKOB M KOHLIEHTpaUmMn B HUX
3arpsA3HALMX BELLECTB, HANM4Yna HeobXoaAMMbIX MaTepuanbHbIX U AKOHOMUYECKUX pecyp-
COB.

Okucnenune cynbnaos, ocaxaeHne xpoma, cHmxkeHne XK n yaaneHne B3BeLLEHHbIX
TBepAbIX YacTuL MeTogoM Koarynaumm u donokynaumn. B pesynbTaTe MCNonb30BaHUS Koary-
NSHTOB, Hapsi4y C OCBETMEHWEM BOAbl OT B3BELLEHHbIX BELLECTB, OCYLLECTBNAETCA OYMCTKa
CTOKOB OT OpraHM4yeCcKnx BeELLECTB U yaaneHue npumecen.

TunnyHasa cxema pusnko-xummyeckon obpaboTkm NpmBegeHa Ha pucyHke 4.3.

CCHOBHAA OUHCTKS (Npy cOpoce B KaMaAs LR )

ofMA cToK

CYNEPHAHNE CTOK OEHCNEHME CYNEPUT-HOHOE ROANy NALHA OTCTAHBAHWE
XPOMOBLIA CTOK hrnsTpayna
vy
oDe3BoMEHHEA NeapoKcH] wnas Ha obespmEHBaHMe
XpoMa B AyBunbHER Npouece W YTHAMZALMKD

ADDUMCTHA [fpe chpooE B OTKPLITHIA DO 08M )

INEKTRO- pHNBTPALME,
NECTRYELMA copbuma

PucyHok 4.3 — Cxema pum3smnko-xmmmyeckon o6paboTkmn CTOKOB

YpaaneHvne cynb@uaoB M3 CTOYHbIX BO4 MOXET OblTb JOCTUIHYTO NyTEM KaTtanutude-
CKOro oKucrneHus (aspaumsa B NpUCYTCTBMM COSlerM MapraHua) B TMOCynbdaThbl U, B MEHbLUNX
Konu4yectBax, B cynbdatbl. Tuocynbdarthl paspyluarTcs ¢ obpasoBaHnemM cepbl U Cynbdu-
TOB.

Cynbunabl B CTOYHbIX BOAAX Takke MOryT OblTb yAaneHbl OCaXaeHUeM COnsiMU Xe-
nesa (Il). B pesynbtate aspaunn obpasytotca rmgpokeng xenesa (lll) n cepa. Conun xenesa
MOTYT UCMOMb30BaTbCs NpY 06paboTke CMeLLaHHbIX CTOYHbBIX BOL KOXEBEHHOro 3aBoja Mnm
ANSA OYMCTKM OTAENbHbIX CTOKOB. [Mpy 3TOM 06pasyroTcs 3HauYnTeNbHble 06bEMbI OCAOKOB.

Mpouecc okncneHms cynbuaoB MOXeT ObiTb MONIHOCTLIO aBTOMATU3MPOBaH.

Ocaxpgenne xpoma (Ill) nyywe nponsBoanNTb U3 NOKalbHbIX CTOKOB MyTeM HeuTparnu-
3aumm go pH 8,5 c ncnonb3oBaHMeM rnapokcuaa Kanbuusi, okcuaa MmarHus,, kapboHaTta
HaTpus, rMApoKCuaa HaTpUA UNu antoMmHaTa HaTpus.

[na koarynaumm 3arpasHeHuM UCNosib3yT cynbdaT anioMuHus, cynbdart xenesa
nnu nonumepHsle onokynaHTel. Cnegyet NPpUHUMaTL BO BHUMaHWE, YTO NONMMepHble doro-
KyNaHTbI, HApS4y C noBblleHneM 3eKTUBHOCTU 0B6paboTKn, CNOCOBCTBYIOT YBENMUYEHNIO
obbema ocagka.

dnotaums — oAuH U3 BUOOB OYUCTKN, OCHOBAHHbLIM Ha (DOPMUPOBaHNN BCMNSbIBAKOLLNX
arrnomeparoB 3arpa3HeHnin ¢ AucneprmpoBaHHON razoBoun pas3on u ¢ nocnenyowmm nx oT-
AerneHvem B BUAE KOHLEHTPUPOBAHHOIO NEHHOro npoaykra. [ns yckopeHus npouecca no-
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TauMm cUCTeMy BCMEHMBAKOT NyTEM MHTEHCMBHOIO nepemMelumBaHns (MexaHuyeckas gnoTta-
umns) unm 6apboTaxa Bo3gyxa Yyepes cucteMy (mHeBmaTudeckasa onotaums).

JKorornyeckme npemmyLecTsa 3TMX METOA0B OYUCTKU 3aKN0YatoTCs B CHUXXEHUU CO-
AepXaHna B CTOKax Cynbduaos, xpoma, 3HadeHun XIK, nogrotoBkm CTOKOB K Guonorunye-
CKOW OYUCTKeE.

K nob6oyHbIM adhdekTaMm PU3NKO-XUMNYECKMX METOAOB OYUCTKN MOXHO OTHECTM obpa-
30BaHue cynbdaToB B NpoLecce OKUCNEHUS Cyrb(praoB. STO B CBOK o4yepelb MOXET npu-
BECTW K NOBPEXAEeHU0 BETOHHbBIX KONNeKkTopoB. Kpome Toro, B aHa3pobHbIX YCrOBUAX CYrb-
daTbl MOryT BOCCTaHaBNUBATLCSA A0 CyNb(PUOO0B U 3arpsa3HATL LUaMm.

3T mMeToabl OYUCTKM NOTPEBYIOT 3HAYNTENBHbLIX OONONHUTENBHBIX PACXOO0B Ha XW-
MUYecKne maTtepuansl, Bogy v anektpoaHepruio [40].

4.11.3.3 Buonorunyeckas oumcTka

Buonornyeckas ouncTka CTOYHbIX BO4 OCHOBaHa Ha Ucnonb3oBaHum 6uoaspaumn. lNo-
cne npenBapuTenibHON MeXaHUYeCcKON U (PU3NKO-XMMUYECKOW OYMUCTKU CTOKM NogBepraroTcs
006paboTke Ha BUOMOrMYECKNX OYMUCTHBIX COOPYXKEHUAX. KOHTakTMpys C opraHnyecknmm Be-
LecTBaMmn, MMKPOOPraHn3Mbl YaCTUYHO paspyLualoT ux, NpeBpallasa B Bogy, AMOKCUA yrne-
poda, cynbart n HUTPUT-UOHLI, Apyras YacTb BewecTBa naet Ha obpasoBaHue Guomacchl.
[na nogaoepxaHnsa 6GUONOrMYecKon akTUBHOCTM B HEKOTOPLIX CRyYasax UCMONb3yT BBEAEHNE
B CTOKM pocdaToB. BOMbLWIMHCTBO YCTAHOBOK BUOMOrMYECKOM OYUCTKM UCMONb3YOT METo.
aKTUMBHOIO mna. AKTUBHbIA U COCTOUT M3 MUKPOOPraHM3MoB M TBepaoro cybetparta. Kade-
CTBO Mna ornpeaenseTcs CKOPOCTbIO ero ocaxaeHus U CTeneHbio OYUCTKM CToKa. Yem Xxyxe
ocepaeT un, Tem 6onee BbICOKU UNOBbLIM MHOEKC OH UMEET.

OuUmNCTHbBIE COOPYXEHUS C aKTUBHBLIM UIIOM COCTOAT U3 ABYX OCHOBHbIX y3510B: 6acceiH
Ans aspauumn (adpoTeHK) N BTOPUYHBLIA OTCTOMHUK. B aspoTeHKax CTOYHble BOAbl 0bpabathbi-
BalOTCS aKTMBHbLIM MITOM, BO BTOPUYHbIX OTCTOMHMKAX OCYLLECTBMSETCA OCaXaeHue n otae-
fieHne una ot oymweHHon Boabl. OCHOBHas YacTb aKTMBHOIO Mna BO3BPALLAETCHA B adpOTEH-
K1 Ons nogaepXaHusi BbICOKOW KOHUEHTpauuu nna. Hebonbliasa 4acTb akTMBHOrO mna yaa-
NSAETCA U3 CUCTEMbI B KQ4eCcTBe M30bITOYHOIrO akTUBHOIO una. [1ns OKUCNeHNsa opraHuku, abl-
XaHUs MUKPOOPraHM3MOB U AN nogaepXaHust akTUBHOMO una BO B3BELUEHHOM COCTOSIHUWN B
cucTemy GMONOrMYeckon OYMCTKM nogaetcsa Bo3ayX. Mpouecchl 04MCTKM npoTekatoT B 60nb-
LOM pe3epByape, 3anosIHEHHOM akTUBHbIM UIIOM U CTOKamu. [pogormKMTenbHOCTb NpoLec-
ca O4YMCTKM cocTaBnseT 6—12 4. Pacxon aHeprum TMNOBOW YCTAHOBKU C aKTUBHbLIM MUIIOM CO-
crasnget okono 1,1-1,7 Mx ana ymeHblueHnsa 3HavyeHunsa br1KS Ha 1 kr.

MpuMeHsTCA pasfnMyHble TUMbl a3pPaTopPOB: MOBEPXHOCTHLIE al3paTopbl, NOrPYXHbIE
TypOuHHbIE adpaTopbl, MeNKoNy3bipyaTble U CTPYMHbIE adpaTopbl. [poeKTbl CyLLEeCTBYOLNX
OYUCTHBIX COOPYXEHUN OTMMYAKTCA KONMUYECTBOM CTYMNeHen, KOHCTPYKUMEN adpOTEHKOB,
aspaTopoOB M BTOPUYHBLIX OTCTOMHWUKOB, obBopyaoBaHMeM Onsi 06paboTkm M3BbITOYHOrO ak-
TMBHOro mna. lpouecc ¢ ucnonb3oBaHMEM aKTMBHOrO mna ucnonb3yetca B 60 % — 75 %
BCEX COOpPYXEeHUn OBuonormyeckorm oumctku. lNpu atom pocturaetca cHwxkeHune BIK Ha
85 % — 98 %, XIK Ha 60 % — 85 %. 1pn 04MCTKE CTOYHbIX BOA4 0BpasyeTcs M3ObITOYHLIN
aKTUBHbIA WA, KOTOPbIN nocne 06e3BOXMBAHUS MOXET CXKUraTbCsa B KOTMe-yTunmsaTope,
obecneunBasa OOMNONHUTENBHYIO BbIpaboTKy Tenna. YCTaHOBKM C aKTUBHBLIM WIIOM YCMELHO
NPUMEHSIOTCS B TEYEHNE MHOMMX JIET Ha PasfnUYHbIX KOXKEBEHHbIX 3aBOJax.
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CynbgaTBoccTaHaBnmBaroLlme 6akTepun akTMBHO pa3BMBaAOTCA B aHA3POOHbIX yCno-
BMsiX. AHaapobHas ouncTka npotekaeT 6e3 AocTyna KMCnopoaa n gaeT MeHbLUe LWama, Yem
aspobHas obpaboTka. NMpn aHaspobHom ounctke XIK cTtokoB cHmxaeTca Ha 50 %. buonoru-
Yyeckasa O4YMUCTKa B COMETaAHUN C PUINKO-XMMUYECKON 06paboTKOM CTOKOB MOXET obecneuntb
cHmxeHue XIK go 95 %.

CtaHgapTHble YCTaHOBKM AN a9pobHON BMONOrmyeckon O4YMCTKU pacnonaratTcs nu-
60 Ha TeppuTOpUKN NpeanpuaTus, Nnbo 3a ero npegenamu. buonornyeckasa ouncTka ABnseT-
CA JOCTATOYHO ANUTENBbHBIM NPOLLECCOM.

Mocne GuoNornMYecKkorm OYMCTKN CTOYHbIE BOAbI MOXHO cbpacbkiBaTb B OTKPbITble BO-
AOEMbI NN OTNPaBMATb Ha SOMOSHUTENbHYK OYUCTKY B FOPOACKYI0 KaHanmsaumo. OctaTkm
aKTUMBHOIO Mna HeobxoanMo yTUNN3NPOBaTb.

Buonornyeckas ounctka Heobxogmma, B crniydyae ecnv cbpacbiBaeMble CTOKU OOSDKHbI
COOTBETCTBOBATb OnpeaeneHHbiM TpeboBaHWSAM, yCTaHaBNMBaEMbIM MPUHUMALOLWLEN opra-
Hu3aumen [21, 41].

4.11.3.3.1 NMpumeHeHne MeMOpaHHbIX OMOpeakTopoB

MpogormkaeT pa3BMBaTbCA TEXHOSOMMS OMUCTKM CTOYHbIX BOA4 HA MeMOpaHHbIX 6uo-
peakTopax, coyeTaroLasa buonorndeckyto oopaboTky akTUBHLIM UIIOM C MEXaHUYECKON MeM-
6paHHoOn unbTpaunen. OCHOBHbIM OTNNYMEM mMeMbpaHHOro Guopeaktopa OT cuctem Tpa-
ANLUNOHHON BUONOrMYECKOM OYMCTKN B adpOTEHKaxX SBNAETCA Hanudme membpaHHOro moay-
Ns1, KOTOPbIN UCNONb3YeTCA ANs pasgeneHnsa noBon cmecu 1 npegcraenseT cobon anbTep-
HaTUBY LUMPOKO MPUMEHSEMOMY METOOY OCaKAEHMA aKTUBHOrO Mna BO BTOPUYHbLIX OTCTOM-
HUKax. B 3aBMCUMOCTM OT B3aMMHOIO MOSIOXKEHUS peakTopa U MeMBpaHHOro Moaynsa pasnu-
YaloT [ABE€ OCHOBHbIE KOHbUIypaLumm:

- NOrPY>XHOM MeMbpaHHbIN BropeakTop (MeMbpaHHbIN MOAYNb NOrpyXeH Henocpen-
CTBEHHO B a3pOTeHK, UnbTpaumsa NponcxoauT nog AeNCTBMEM BaKyyMma);

- BHELLHMI MeMBpaHHbIN B1opeakTop C LMKIOM peumnpkynsaumm (MeMmbpaHHbIn Mogynb
HaxoOuTCsl BHE a’3poTeHka M obbeauHseT B cebe PyHKUMM BTOPUYHOIO OTCTOMHWMKA U CO-
OPYXXEHUN O00UNCTKHN).

Bbicokme KoHueHTpauuu aktneHoro una (8o 10—20 r/n) no3BonsaT 3KCniyaTnpoBaTb
OMOopeakTop B peXMME HU3KUX Harpy3ok, YTO CO34aeT pe3epB OKMCNSANLLE CMOCOBHOCTH,
NOBbILLAET YCTOMYMBOCTL BMOLIEHO3a aKTMBHOIO Mna K KornebaHnam coctaBa CTOYHbIX BOA, U
NUKOBbIM Harpyskam, obecneymBaeT cTaburbHOE Ka4eCTBO OYMCTKN, MHOrOKPaTHO MOBLILLAET
OKUCNSAIOLLY MOLLIHOCTb COopyXeHusi. Kpome Toro, BbICOKME [03bl Uria NO3BOSISAKT COKpa-
TUTb BpeMs NpebbiBaHNSA CTOYHbIX BOL B COOPYXeHUn [42].

Mnowaab, 3aHMMaemasa membpaHHbIMn BropeakTopamu, B 2—4 pasa MeHbLUE nnoLla-
AN, 3aHUMaeMon TPaAULNOHHBIMU COOPYKEHUAMU BMONOrnM4eckorm o4YmcTku. [ocTuraembiin
akonornyeckmmn acpdekT obecneunBaeTca 3a CHET CHMKEHNA cOpoca OpraHMYeCKNX BELLECTB,
docdpopa, asota, AOX.

[aHHbIN MEeTOA OYMCTKM CTOYHbIX BOA4 MOXET NPUMEHSTBCA Kak Ha AEUCTBYHOLLMX, TaK
N Ha CTPOALLMXCS NpeanpuaTnsX.

4.11.3.3.2 buonorunyeckoe yaaneHuve asoTa

lMpouecc HUTpUUKaLMm aMmMOHUNHOIO asoTa C NOCreayLWwmumM OKUCIeHneM 0 raso-
obpasHoro asora. [lpeaBapuTenbHON cTagMen npolecca ABnsaeTca aMMoHMMUKaUmSA, Ha Ko-
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TOpPOW a30T, cogepXalmncs B benke, nepeBoguTCa B aMMOHUNHBIA a30T, U 3TO TEXHUYECKM
npegwecTteyeT HATpUdukauun. Ha ctagnm HATpUUKaLMnM aMMOHUNHBLIN @30T OKUCIISIETCH B
HUTpaTbl. ATOT NPOLECC NPONCXOANT B adPOBHbIX YCIOBUSAX, TO €CTb B NPUCYTCTBUN CBOGOA-
HOro Kucnopopga.

Ha ctagun pgeHntpudmkaumm HUTpaTbl BUONOrMYeckn BOCCTaHABNMBAKOT OO ra3oob-
pasHoro asoTa, 6onbluasi YacTb KOTOPOro NOCTynaeT B OKpyxawwy atmocdepy. OcTtanb-
Has 4YacTb a3oTa NPUCYTCTBYET B cocTaBe bmomacchl. [leHnTpudukaunsa npotekaeT B aHao-
POBHLIX YCNOBUSAX.

OTOT MeToA MO3BONSAET OrpaHMYUTL NOCTYNSIEHME a3oTa M CepOBOAOPOAA B OKpYXKa-
IOLLYIO Cpely U YCTPaHUTb HEMPUSATHbIE 3arnaxm OT KOXXeBEHHOro 3asoja.

CnepgyeT npvHMMaTb BO BHMMaHWeE, YTO BbICOKAA KOHUEHTpauusa XJIOpuaoB B CTOKax,
npucyTcTBMe (PyHrMUMagoB M GUOLMAOB MOMYT CHUXaTb 3(PPEKTUBHOCTb NPOLECCOB HUTPU-
dukaums n geHunTpudukaumn. bonbluoe 3HayeHne nmeeT nogaepxaHve onTuMaribHbIX TeM-
nepartypHbIX pexumoB npouecca. [na coxpaHeHUs BbICOKOM aKTUBHOCTU MUKPOOPraHM3MoB
TemnepaTtypa HUTpuduKauum He JormkHa cHwxkatbes 0o 20 °C. [esatenbHOCTb HUTpuduum-
pyloLwmx BakTepuii NONHOCTBIO NpekpaLLaeTca npu Temnepartype Hmke 12 °C.

Mcnonb3oBaHue cTagnum HATpUMUKaLMK NPU OMUCTKE CTOYHbLIX BOA NOTpebyeT gonon-
HUTENbHOro pacxofa 3HepPruM u OOMNOSHUTENbHbIX Nowagen Ans pasMelleHns cOOTBeT-
cTBytowero obopyaoBaHus. JkcnnyaTaumoHHbIe pacxoibl COCTOAT B OCHOBHOM U3 3aTpaT Ha
oGcnyXMBatoLWMin NepcoHan, XMMmmyeckme matepuanbsl 1 06paboTky ocagka.

Mcxoasa na eBponerckoro onbita (npy amoptmsaumnsa cebiwe 20 net, 63 npoueHTHOM
CTaBKMW), 3aTpaTbl HA peanu3aumio 3TOro MeTofa OYUCTKM cocTaBAaT okono 1,5-1,6 eBpo 3a
MEeTp KBagpaTtHbIn [28, 41].

4.11.3.3.3 JlononHuTenbHas o4MCTKa 1 yTunusauumsa nna

[ononHutenbHaa o4ncTka npegnonaraeTt yganeHne B3BELUEHHbIX YacTUul, OCaXXaeHu-
eM, obe3BoxuBaHMe o06pasylolerocs ocagka M BTOPUYHYKO dnioTaumio. Ona yaaneHus
B3BELUEHHbIX TBEPAbIX YacTUL, UCMONb3YyTCA (BepTuKanbHble) OTCTOMHUKA unn dorotauus.
OTaeneHve akTMBHOIO Mna OT OYMLLEHHOMO CTOKa OObIYHO OCYyLLECTBNSAETCA NyTEM OCaxae-
Hus. LLnam oT nepBrMyHON ceammeHTaunmn cogepxnt 3 % — 5 % TBepabIX BELLECTB U MOXET
nepekaynBaTbCs HACOCOM.

O6e3BOXMBaHME 4acTO NPaAKTUKyeTCs Ans yMeHblleHna obbema ocagka. Lnam mo-
XeT 6bITb 00e3BOXEH C MOMOLLLIO PUSLTP-NPECCOB, NIEHTOYHBIX MPECCOB, LEHTPUMYr 1 Npn
TepmoobpaboTke. dunbTpyOLME Npeccbl CnOCOOHbI 06e3BOXMBATL LWMNaM A0 BRAAXHOCTU
60 %, B TO BpeMs Kak C UCMOSIb30BaHMEM FIEHTO4YHbLIX NPECCOB Ba)XHOCTb OCajKa COCTaBns-
eT 75 % — 80 %. LeHTpudyrn obecneuymBatoT BNaHOCTb wWnama B npegenax 60 % —
70 %. Tepmnyeckas obpaboTka NO3BONSAET BbICYLUNTL 0CagoK A0 BnaxHoctn 10 %. O6esso-
XnBaHMe ocagka Nno3BomsieT YMeHbWNTb ero obbem npmbnuantensHo B 20 pa3. Ocagok no-
cne 06e3BOXMBAHUA MOXHO CXKMUraTb, NoyyYasa AONONHUTENBHYIO TEMMOBYO 3HEPTUIO.

OCHOBHbIMM NpeuMyLLecTBaMN AN OKpyXKalollen cpefbl OT UCMNOSb30BaHUA 3TUX
TEXHOSIOMMA OYUCTKU ABMISKOTCA CHWXKEHUE COoLepXaHUsi B3BELUEHHbIX BELECTB B CTOYHbIX
BOAAX M cokpalleHne obbema wnama npu ero ytunuasaumm [43, 44).
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4.12 YcTpaHeHue BbIOpocoB B aTMocdepy

4.12.1 3anax

3anaxu MOryT fBRATLCA creacTBUeM BakTepuanbHOro NOBPEXOEHUS KOXEBEHHOro
Cblpbsl, HaAKOMMEHUs OTXOAO0B MPOU3BOACTBA, pPaboTbl OYMCTHBLIX COOPYXEeHUW. 3anaxu
He obA3aTenbHO ABNATCA BPeAHbIMU UMW TOKCUYHBIMU, HO BbI3bIBAKOT HEMPUATHLIE OLLY-
LLEHNS Y OKpYXXatoLLMX 1N pacnpoCTpaHATCA Ha bnuanexatline Tepputopumn.

[MpenoTBpaTUTL NOSBIIEHME 3anaxa MOXHO NPWU HaAnexallem XpaHeHNN KOXXeBEHHOIo
Cblpbs, cooTBeTCTBYIOLWEM obecneveHnn paboTbl OUYUCTHBIX COOPYXEHUN. 3anaxm OT Takux
XUMUYECKUX COedMHEHUN, KaK CepoBOOOPOA, TUOMbl, aMMUaK, aMUHbI, anbaernibl, KETOHbI,
CMMPTbl NN OPraHNYeckne KMCRoTbl, MOTYT ObiTb YCTPaHEHbI C MCNONb30BAaHNEM KOMIMMEKC-
HbIX Mep, U3NOXEHHbIX paHee B pasferne 3, a Takke 3a CYeT CUCTEM OYUCTKU Bo3ayxa [45].

4.12.2 OpraHnyeckue pactBopuTtenu

OnTvMmanbHbIM BapuaHTOB COKpaLleHUsI SMUCCUN OpPraHUYEeCcKUX pPacTBOPUTENEN B
BO3YLLUHYIO Cpefy ABNAETCS MCMNOSb30BaHME OTAESNTOYHbIX KOMMNO3ULMIA Ha BOOHOW OCHOBE.
Ana cHXeHns BbIBPOCOB NETYYNX OpraHNYeCcKMX COeAMHEHWI CYLLLECTBYIOT pa3fiMyHble Tex-
HONorn4yeckne MeTofbl, B TOM YMCe MOKpas O4MCTKa C MCNonb3oBaHMeM ckpybbepos, aa-
copbums, GnocmnbTpauus, CxmraHue.

Mokpas ouncTka aBngeTcsa CTaH4apTHOW TEXHOSOMMen OYMUCTKM OTXOAALLMX ra3oB, HO
Hanbonee adhdekTMBHA NPOTMB NbINM K aspo3onen. NpmumepHo 50 % pacTBopuUTENen MOXHO
yaanutb MOKpon ouncTtkom [28].

ApcopbumoHHble MeToAbl C UCMONb30BaHMEM aKTUBUMPOBAHHOIO YrNsi NPUMEHUMbI B
TeX Cnyyasx, ecnm KoHUEHTpauus pacTBopuTens B BO34YLLUHOW cpefe COXpaHAeTcs MnocTo-
sHHOW. AgcopbeHT nocne akcnnyataummn HeobxoaumMo yTUNmn3npoBaTb.

BromnbTpbl, TOMUMO yCTpaHEeHNSA 3anaxoB, MOryT ObITb MCNOMb30BaHbI AN OKUcne-
HUSI OpraHMYEeCKNX BELLLECTB, TakMUX Kak CrMPT, KETOHbI, CIIOXHble 3dMpbl U NPOCTbIe 3dMpPbI.

CxxuraHve (kaTanuTudeckoe Unn TepMmnveckoe) ABNAeTCS HadeXHbIM, HO JOpPOrocTo-
AWMM METOOOM OYUCTKM OT OpraHMYeCcKnx pactesoputenen [28, 46].

4.12.3 AMMUaKk n cepoBoaopon,

CHWXeHne aMmmccMmM aMMmmnaka n cepoBogopoda MOXHO AOCTUYbL nyTemM GuodunbTpa-
umn. ObpaboTka BO3ayxa B CKpybbepe MOXeT npefllecTBOBaTb UMM 3aMeHATb Buodunb-
Tpaumto. [1na yaaneHns ammmnaka Mcnosnb3ytoT KMCNOTHbIE PacTBOPbI, a ANS yaaneHus cepo-
BOAOPOAA — LEeNoYHble, HanpMMep NepekMcb BOLOPOAA UMM CMECb rMAapoKcMaa HaTpusa m
rmnoxrnopuTa HaTpus.

3aTtpaTbl Ha NPUMEHEHME 3TON TEXHOMOrMM BKITHOYAKOT SHEPreTUKY U OYMUCTKY CTOKOB
oT ckpy66epoB [46].

4.12.4 Mbinb 1 gpyruve TBepAable YacTUlbl

HeobxoamMmMo cHMXaTb BbIOpPOCHlI B aTMOCcdepy MbiNn U ApYrMx TBepablx Yactuu, ob-
pasyloLmnxcsi B pesynbTaTe WiMdoBaHUS, NONMPOBKM, HAHECEHNSI MOKPbLITUIA, NPU NCMNOSb30-
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BaHWN NOPOLLKOOBPA3HbIX XMMUKATOB. OTU BbIBPOCHI MOXHO XapakTepu3oBaTb U OLEHMBATb
Nno XMMNYECKOMY COCTaBY, pa3Mepy U KOHLUEHTpauum YacTtuu.

B ocHOBHOM oumncTKa BO3A4yxa OT Mblf OCYLLECTBSETCA B MecTe ee obpa3oBaHus, TO
€CTb HEMOCPEACTBEHHO MpPU BbINOMHEHUM TON UK MHOWM onepaumn. 3abop Bo3gyxa OOSKEH
npoun3BoaMTbCs OT paboumx Yacten MmalumHbl unu arperata. Metoabl cbopa TBepAbIX YacTuy,
npeacraeneHsl B Tabnuue 4.10.

Tabnuua 4.10 — MeToabl cbopa TBepAblx YacTul,

LINKNOHbI LinknoHbl o6ecneunBatoT BbICOKOIMAEKTUBHBIN COOp Bonee KpynHbIX Ya-
CTUL, U XapaKTepm3ytTCst OTHOCUTENBHO HU3KUMM KanuTasnbHbIMU U 3KC-
nnyaTaumoHHbIMK pacxogamMu. LIMKNOHbI Takke MOryT UCMoSb30BaTbCA B
KOMBUHaLUMM ¢ pykaBHbIMY ounbTpamm n ckpybbepamm

Ckpy606epbl Ckpyb606ephbl pasnuyaroTcsi B 3aBUCMMOCTU OT TUMNa MCNOSTHEHWS
PykaBHble hunbTpbl B pykaBHbIX hunbTpax peLlatollee 3Ha4YeHme npu odncTke npnobpetaet
punbTpoBanbHbIN MaTepuan. PunbTpbl AOMKHbI ObITb CHAGXEHbI YCTPOW-
CTBOM AN YAaneHus nbinv U3 punbTpoBanbHOro matepuana

CobpaHHble C MOMOLLLIO 3TUX YCTPOMCTB TBEPAblE OTX0Abl HEOBXOANUMO YTUNN3NPO-
BaTb. [loTpebneHne aHeprum yBennumBaeTcs, HO YNny4llaloTCs yCrnoBusa Tpyada Ha pabovem
mecTe [28].

4.13 YnpaBrneHue otxogamu

OTxoabl, 06pasyowmeca Ha cTagum OTMOYHO-3051bHbIX MPOLECCOB, B MEHbLUEN CTe-
NeHn 3arpa3HeHbl BpegHbIMU XUMUYECKMMM BELLLECTBAMM, NOSTOMY MOryT ObITb MCNOSb30Ba-
Hbl B Ka4ecCTBe Cbipbs ANSA MNOMyYeHUs LeneBblX NPOAYKTOB, YTO NO3BONUT obecneuvTsb,
Hapsdy C 3KOMOrMYyecKMMM npenmMylLlecTBamMmu, onpeneneHHy 3KOHOMUYECKYD 3ddeKkTuB-
HOCTb.

YTunusaums opraHmyecknx OTX040B Ha cneumanmn3npoBaHHbIX NOMMroHax CTaHOBUTCSA
Bce Bonee 3aTpaTHbIM. ANbTepHaTMBOW YyTUNM3auumn sBnseTca komnoctuposaHue. OfHako
He BCe OTXOAbl KOXEBEHHOro 3aBofa NpUrogHbl A5t KOMMNOCTUPOBAHUA, @ HEKOTOPbIE HYX-
AalTcH B npeaBapuTesisHON NOAroToBKE.

KonnareHcogepxalume OTXo4bl MOXHO MCMNOSb30BaTb B pPasfiMYHbIX OTpacnax npo-
MbILLUITEHHOCTU: MULLIEBON, KOCMETUYECKOW, hapMaueBTUYECKOW, TEKCTUITbHOW, MpU Mpous-
BOLCTBE UCKYCCTBEHHOM KOXU, PE3UHOTEXHUYECKUX U3LESTUN, B CESNTbCKOM XO3ANCTBE.

4.13.1 YTunusaumsa wepcTtu

BapuaHTbl yTnmsaumm n noBTOPHOrO MCMONb30BaHWsS KepaTMHCOA4EPKALLMX OTXOA0B
cneaywowme:

- MPUrOTOBIIEHNE TMAPONM3ATOB U UX NMPUMEHEHNE B MpoOLEeccax HanosHeHUst Aoay6-
NVBaHWS;

- nepepaboTka Ha ygobpeHus;

- nony4eHue 6uorasa npu aHaspobHon obpaboTke.

OBeubsi WEPCTb MOXET ObITb MCMOMb30BaHA B TEKCTUIIbHOW MPOMbILLNIEHHOCTU. [1o-
BTOPHOE WMCMOMb30BaHNE UIN PELMPKYNALUMA KepaTUHCOAEPXKALLMX OTX040B MO3BOMSET CO-
KpaTuTb 3aTpaTbl Ha UX yTunusauuio [47].
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4.13.2 YTunusauma oopesun

O630p MeTOAOB YyTUNM3aUMK CbipbEBOW, rONbEBOM 00pe3n U KpaeBblX y4aCTKOB MO-
nycabpukaTta 1 rotoBon KOXu npmeeneH B Tabnuue 4.11.

Tabnvua 4.11 — BapwaHTbl UCNonb3oBaHMs oopesn

Bo3moxHble BapuaH- | CbipbeBasi 06- Fonbesas obpesb O6pesb nonyq?aﬁpw-
Thbl pe3b KaTa U rOTOBOMW KOXU
MonyyeHne aononHu- MpounsBoacTBo KonnareHco- |Mcnonb3oBaHuve B ae-
TenbHOW NpoayKLMK Aepxawmx matepumanos KopaTuBHOW oTAerke n
XyO0XXeCTBEHHOM TBOp-
yecTBe
Mcnonb3oBaHne nocne |lNpounsBoacteo MpounssoacTeBo TexHu4eckoro | [Npon3BoaCTBO BOMOK-
npeaBapuTensHon 06- | Me3gpoBOro Knes | xenaTuHa v xupa, 6enkoBbIX | HUCTbIX MaTepranos U
paboTkn rmgponmM3aTtoB, Me3apoBoro | 6enkoBbIX rMaponnsa-
knes TOB
Opyrne Bo3amoxHocTn | Mpon3BoacTBo MpounssoacTBo 6uorasa npu | MponssoacTeo Gmorasa
Guorasa npu aHaspobHon obpaboTke npw aHaspobHoun obpa-
aHa’pobHoN 06- 6oTke
paboTke

4.13.3 YTunusauumsa XnpoB 1 macersn

XKupbl 1 macna moryT 6biTh BblAeNEHbl N3 OTXOA0B KOXXEBEHHOro NMpou3BoACTBa UNn
n3 oTpaboTaHHbIX PacTBOPOB MOCNe 00e3XMPUBAHUSA U XMPOBaHMS. HaTypanbHble Xupbl
YyNaBnuBaKTCA B CrieumnanbHbIX XUPOBbIX NoBYLKax. XXuUpbl Takke MOXHO yAansiTb B Mpo-
uecce aHaspobHon 06paboTkm CTOKOB [48].

4.14 IKOHOMUS IHEeprum

4.14.1 CHMXXeHne pacxona 3Heprum npm cyluke

Pacxon aHepruv npu CyLlKe MOXET ObITb CHIKEH 3a CYET Ny4dlero o6e3BoXnBaHUS
nonycabprkaTta Ha onepaumax OTK1UMa U Pa3BOAKM.

4.14.2 CHMXXeHue pacxoga 3Heprum B XUAKOCTHbIX npoueccax

Pacxop aHeprum B XMOKOCTHbIX MpoLeccax KOXXEeBEHHOro NpPoM3BOLACTBA MOXET ObiTb
CHWXEH 3a cveT paboTbl NPU HU3KUX KUAKOCTHbIX KOApUuMeHTax BCNeacTBME MEHbLUMNX
3aTpar Ha HarpeB TEXHOMOMMYECKON BOAbI.

Hunakne X1UOKOCTHble KOS(PULMEHTLI HE peKkoOMeHAYyeTCA UCNonb30oBaTb NpU nepepa-
BOTKEe MEeNKOro Chipbsi, a TakkKe Ha NPeanpuUsaTUAX ¢ yctapeswmMmn bapabaHamu.

4.14.3 PekomeHAyeMble HOPMbI NOTPeO6NeHNA 3Heprum

B Tabnuue 4.12 npuBeaeHbl faHHble MO pekoMeHayemoMy notpebneHutio aHeprun B
Npon3BOACTBE KOX U3 cbipbd KPC 1 OBYMHbI, 3a UCKNOYEHMEM 3aTpaTt aHeprum Ha paboTty
OYMCTHbIX COOPYXXEHUN.
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Tabnuua 4.12 — PekomeHgoBaHHoe HOT noTpebneHne sHeprm

YpenbHbIA pacxoa noTpedénsemon aHeprum B pac-

dTank! 06paboTku yeTe Ha eaAuMHULY cbipbs, INIX/T

OT cbipbst o fybneHoro nonydabpukaTa He 6onee 4
OT cblpbsi 0 FOTOBOW KOXMU He 6onee 16
Mpwn BbIpaboTKe KOX U3 OBYMHbI He 6onee 10

4.15 MOHUTOPWUHr

MOHUTOPMHI 3KONOrMYECKUX NPodbnemM n BbIGPOCOB OT NPOMbILLIIEHHOWN AEATENbHOCTU
KOXXEBEHHbIX NPeanpuaTUini UMEeET BaXXHOe 3HayeHue ans obecnevyeHnss apPeKTUBHOIO KOH-
Tpons B 3TOM obnacTu.

[nsi KOHTpONs 3arpA3HEHHOCTM CTOYHbIX BOA MOSMb3YHTCHA CTaHAApPTHbLIMU MeTogamMm
aHanunaa, No3eBonsaLwWuMK onpeaenaTb Takne napameTpsbl, Kak XIK, BINK, cogepxaHue aso-
Ta, CoeAMHEHNN XpoMma, Cynbduabl, Xnopuabl, 3Ha4yeHne pH n Temnepartypy.

KoHTponb BbLIGPOCOB U OpYyrMx COOTBETCTBYIOLLUMX MNapamMeTpoB TEXHONOrMYeCcKoro
npouecca AO0SMKEH OCYLLECTBIATLCA B COOTBETCTBMM C AEWCTBYIOLMMM CTaHAapTamu Co

crnegyrowen nepnognyHocTeto (cM. Tabnuuy 4.13).

Tabnuua 4.13 — MNeproanyYHOCTbL KOHTPONSI BbIGPOCOB Y OCHOBHbIX TEXHOMOIMYECKUX NPOLLEeCCOB

MapameTp MepuoanyHocTb MpumMeHUMOCTb
Onpepenenne notpebneHns Bogbl B noaro- | ExxemecsiyHo [nsa cooTBEeTCTBYIOLWNX Lie-
TOBUTEIbHbLIX U KPACUIbHO-XUPOBanbHbIX X0B
npoueccax 1 BblMycK NPOAyKUMm
OnpepgeneHne noTpebneHns XMMmn4ecknx ExerogHo [nsa 3aBoga B Lenom

MaTepuanoBs 1 BbllMyCK NpoayKunn

KoHTponb cogepxaHusi cynbuaos u co-
eaVHEHMWI Xpoma B CTOYHbIX BOA4AX B COOT-
BETCTBUM C CYTOYHbIM NOTpebneHnem Boabl.
KoHTponb cogepxaHusi cynbuaos u co-
eaVHEHMI Xpoma B CTOYHbIX BOogax nocre
ocaXeHusi XxpoMa B COOTBETCTBUM C CYTOM-
HbIM NOTpebneHnem Bofbl

ExxeHepenbHO nnu
eXXeMeCsaA4YHOo

Ha 3aBogax, Mcnosib3yoLmnx
MeTOoAbl OYMUCTKN CTOKOB OT
COeUHEHUN Xpoma u Ccynb-
dumaoos

KoHTponb nokasatenen XK, BIK, ammo-
HUAHOro a30Ta, B COOTBETCTBUM C CYTOYHbIM
notpebreHnem BoAbl.

KoHTponb cogepaHns B3BeLLEHHbIX Be-
LLLeCTB NOCIe OYUCTKM CTOKOB B COOTBET-
CTBUM C CYTOYHbIM NOTpebneHnem Bogpbl

ExeHegenbHo nnu
exXeMecsa4Ho, a npu
HeobXoaMMoCTM aaxe
yalle

[ns 3aBoOoB, MMELLMX
OYNCTHbIE COOPYXKEHMS

OnpegeneHune obbema obpasytowmxes ot- | PerynapHo [ns npegnpuatua B Lenom
XOA0B M OTX0O0B, HanpasnseMblX Ha Mno-
BTOPHOE UCMOMb30BaHME U YTUNU3aLNIO
Pacxon aHeprum PerynapHo [na npegnpusatna B Lienom
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Paspgen 5. Hauny4ywume goctynHble TEXHOMOIrMU

5.1 Hannyuwme AOCTYMNHbIE TEXHONIOTUU B KOXX€BEHHOM
npousBofacTBe

B pasgene 4 6binn onvcaHbl Haunyywme AOCTYMNHbIE TEXHOMOMMU B KOXXEBEHHOM MPO-
N3BOACTBE.

B maHHoOM nopgpasgene npeacrtaBneH obwumn Bug BblbpaHHbix TexHonorun HOT aons
AOCTUWKeHUs 6onee BbICOKOrO YPOBHSA 3aLUUThl OKpyXKatoLen cpepl n 6onee adhhekTMBHOIO
pecypcocbepexeHns B KOXXeBEHHOM NPOU3BOACTBE.

51.1HAT1

HOT ans cHuxkeHust noTpebneHust BoAbl HA KOXXEBEHHbIX NPeAnpuUaTUSX:

MeTtop MyHKT

CHmxeHne noTpebneHnsi BoAbl C NOMOLLbI0 BHEAPEHNSI COBPEMEH- 4.3
Horo o6opyaoBaHUs A4S KUAKOCTHbIX MPOLECCOB, YCTAHOBKM U
CBOEBPEMEHHOI0 TeXHNYeCckoro ob6cnyxmnBaHus pacxoaoMepos,
BEHTUNEeNn, knanaHoB TpybonpoBoAoB, a Takke C NOMOLLbIO NOBTOP-
HOro NCMNONb30BaHUS 0TPaboTaHHbIX PACTBOPOB UM OYULLEHHBIX
CTOYHbIX BOA

5.1.2 HAT 2

HOT, HanpaBneHHble HA ONTUMU3AUMIO UITU CHMKEHNE pacxofa XMMUYECKUX MaTepu-
anoB B OTMOYHO-30J1bHbIX NpoLeccax:

MeTop MyHKT
MpepBapuTensHoe o6ecconmBaHmne Cbipbsi B CNeumnarnbHbIX ceTya- 4.4.1
Tbix 6apabaHax
MesapeHue B cbipbe ans obecneveHus 6onee acpdekTnBHom obpa- 4.4.2

0oTKN LLKYP B OTMO4YHO-30J1bHbIX MpoLeccax, a TaK Xe 14 3KOHOMNU
XMMU4EeCKnX martepumanos 1 Boabl

3ameHa MAB Ha ocHOBe OKTUI- N HOHUITEHOMBbHbLIX 3TOKCUIIaTOB 45.1
Ha MeHee TOKCUYHbIE

30MeHne ¢ CoOXpaHeHMEM LLUEPCTU Mpu 30f1eHne 1 nocrneayrLwem ee 45.2
yaaneHnn Ha LWepPCTOCTOHHbIX MalLMHaxX

CHwmxeHne pacxoga cynbduaa HaTpus 3a cyeT 06paboTku Chipbs 4.5.3

bepMeHTHbIMM NpenapaTtamu, a Takke NUCNosib30BaHUSA BCNoMora-
TenbHbIX NpenapaToB Ha OCHOBE CEPOOPraHNYEeCKNX COEQUHEHNI
MpenoTBpaLleHne aMMCCUN CEPOBOAOPOAA U3 CTOYHLIX BO MO- 4.5.4
cpencTBom 06paboTkm CTOKOB BMONOrMYECKMM METOLOM UM XUMU-
Yyecknm cnocobam ¢ MCMONb30BaHNEM B Ka4eCTBe KaTanmsaTtopa
cynbaTt mapraHua
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COKpaLLleHUsA XMMUYECKUX MaTepuanos, peanusaunm HegyoneHbix
OTXO/O0B, a TaKKe UMeET psif, TEXHOMOMMYECKMX NPENMYLLLECTB

MeTopa MyHKT
TexHonornsa KUCrionm oTMOKK, Npu KOTOPOM OTMOKa NPOU3BOAUTCA B 455.1
Knucnom cpefe, a 3atemM NnocTteneHHo OCYLLECTBNAETCA Nepexos B
LLLEeSNTIOYHY0 061acTb 1 NPOBOAUTCHA NEPOKCULHO-LLEeNoYHoe 06e3B0-
nawmuBsaHue
TexHonorusa ¢ cokpawleHHbIM pacxogoM U3BEeCTU U cyrnbduaa 455.2
HaTpus
[1BoeHune ronbs No3BOSISET MNOMNyYNTb IKOHOMUYECKNIN PP EKT OT 4.5.6

5.1.3HAT 3

HOT, nossonatowme onTMuMmn3npoBaTb UM 4aCTUYHO COKPATUTb pacxon XMMUYECKUX
BeLWeCTB, B pe3ylibTaTe Yero CHmxaetca 3arpa3HeHne CTOYHbIX BOA4 B npoueccax obe33onu-

BaHUNA-MArMeHn4A.

MeTopa MyHKT
3ameHa cynbdata aMMOHUSA Ha YrEKUCIbIN ra3 ¢ Lernblo yMeHbLUe- 4.6.1
HUSA cogepxaHusa aMMoHUnHoro asota un XIK B CTOYHbIX Bogax
3ameHa cynbdata aMMOHUSA OpPraHNYeCKMMMN KUCoTamMm C Lenblo 4.6.2
YMEHbLUEHNSA coep’KaHnd aMMOHUNHOIO a3oTa B CTOYHbIX Bogax
3ameHa cynbgaTta amMoHus kapbamuadochaTtHbiMM COeaNHEHNS- 4.6.3
MU C Lenblo YMEHbLUEHUS coaepXXaHna aMMOHUNHOIO a3oTa B CTOY-
HbIX Bogax

5.1.4 HAOT 4

HOT, HanpaBneHHbIe Ha COKpallleHne pacxoga XMMUYECKUX MmaTtepumanos npu npouec-

cax I'IVIKeJ'IeBaHVIFI-D,y6J'IeHVIFII

MeTon MyHKT
CokpalleHue pacxoga conu npu nukeneBaHuM 3a cHET 3aMeHbl UX 4.7.1.1
Ha apomaTudeckue cysribqOKUCNOTbI
BecnukenbHoe fybneHune, Nnpy KOTOPOM HE NPUMEHSAIOTCSA COMMW, 4.7.1.2

KMCNOTbl U KapboHaT HaTpUs ANst PerynmpoBaHNsS OCHOBHOCTU XpO-

MOBOro AyouTens, YTo 3HaYNTENbHO CHUXKAET 3arpsi3HEHNE CTOYHbIX
BO,
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HOT, no3sonsawLwme CHU3UTb KONMMYECTBO COMEN XpOMa B CTOYHbIX BOoAax Nocrie npo-

uecca oyoneHus:

MeTon MyHKT
XpomoBoe aybrieHne ¢ BbICOKON CTeneHbto 0TpaboTku aybutens, 48.1.1
KOTOpOe OCHOBAHO Ha MCMofb30BaHMM A06aBOK, CNOCOBCTBYOLLNX
NOBbILLEHHOW copOunn coeanHEHN Xpoma
[MoBTOpPHOE NCNOSb30BaHNE XpOMCOAepXXaLlmx pacTBOPOB AJS1d Mu- 4.8.1.2
KenesaHusa nocne unbTpauMm n BBoOAa Conm
PereHepauns aybsawmx coeanHeHMn Xxpoma nocre nx ocaxaeHus 4.8.1.3
MpeaBapuTenbHoe aybneHne ronbs CoNsiMM aMMOHUS, TIyTapOBbIM 48.1.4

anbgermngom, CMHTaHamMmun Unn conamMm TuTaHa

5.1.6 HOT 6

HOT, HanpaelieHHble HAa ONTUMW3aUUIo U YMEHbLLEHNE pacXoda NOKPbIBHbIX KOMMO-

3ULMIA NPY NOKPLIBHOM KpaLlEHWUM:

MeTon MyHKT
MeTopg nonmnea C UCNoMNb30BaHNEM BOAHbIX AuCnepcum 4.10.1.1
Mcnonb3oBaHne BannyHbIX MalluH, KOTOpble NO3BONAT obecne- 4.10.1.2
4MTb 3PPEKTUBHOE pacxogoBaHME MOKPbIBHLIX KOMMO3ULUIA, MUHU-
MarnbHOE KONMUYeCTBO OTXOO0B U MEHbLLEee 3arps3HeHre Bo3ayxa
pacTBOpuUTENAMU
CoBepLueHCTBOBaHME MeTo4a HaHECEHUS NOKPLITUA pacrbliieHNneM 4.10.1.3
B HECKOJTbKMX HanpaBneHusx
BoooamMyribCMOHHbBIE KOMNO3ULMK OS5 OTAENKN, KOTOPblEe B MEHb- 4.10.1.4

LUEel CTeneHn 3arpsi3HsIioT OKPYXKatoLLYo cpeay

5.1.7HAT 7

HOT, HanpaBneHHble Ha CHUMXEHWEe CTEMneHn 3arpAa3HEeHUs CTOYHbIX BOA C MOMOLLbHO
NPUMEHEHNS Pa3fNNYHbIX METOAOB OYMCTKM KakK B OTAENbHOCTU, TaK U B PasfiMyHbIX KOMOU-

HauMsX:

MeTon MyHKT
MexaHu4eckas ob6paboTka CTOYHbIX BOA AN yaaneHus rpyobix 4.11.3.1
npumecemn
Pun3nko-mexaHn4eckme MeToabl O4UCTKM CTOYHbIX BOA, HanpaBlieH- 4.11.3.2
Hble Ha yaarneHue TOHKOAUCMNEPCHbIX B3BELLUEHHbIX BELLECTB, pac-
TBOPEHHbIX ra3oB, OPraHNYEeCKUX N MUHEparnbHbIX BELLECTB
Buonornyeckas ounctka — yaaneHue B3BeLUEHHbIX BELECTB oca- 4.11.3.3
XaeHvem u onotauunen
MprumeHeHne membpaHHbIX BruopeakTopoB 411.33.1
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MeTopa MyHKT
Buonornyeckoe yganeHue asota no cnocoby HUTpudmKkaumm ammo- 4.11.3.3.2
HUMHBIX COeNHEHU 0O HATPATOB U Nnocneaytollee ux yaaneHue
[ononHutenbHas o4McTKa U yTunu3aumsa una npegnonaraet ygane- 4.11.3.3.3
HWe B3BeLUEHHbIX YacTuL ocaxaeHnem, o6e3BoxunsaHne obpasyto-
Lerocst ocagka 1 BTOPUYHYHO bnoTaumio
5.1.8 HOT 8
HOT ons cokpalleHns aMmccumn B aTMOCqEpPHbIN BO3aYX:
MeTopa MyHKT
CokpalleHne 3MUCCHm OpraHNYecKUx pacTBopuTenemn pasnnyHbiMm 4.12.2
TEXHONOrM4yeckuMn MmeTogamm
CHwmxXeHne aMmmnccmm ammmnaka n cepoBogopoaa nocpencraam 6umo- 4.12.3
dunbTpaumnm
Ypaoanenve nanv n gpyrux Teepabix 4acTul, Npyv NOMOLLM LINKITOHOB, 4.12.4
ckpy66epoB, pykaBHbIX (PUNbTPOB
5.1.9HAOT9
HOT obpaweHnsa c otxogamu:.
MeTop MyHKT
YTunusaums wepctu pasnmyHbiMmM cnocobamm 4,13.1
YTunusaums obpesn Ha pasHbiX 3Tanax Npou3BOACTBA KOXM 4.13.2
YTunusaums XmpoB 1 macesi NocpeacTBOM BblAeSIeHUsS UX U3 OTXO- 4.13.3
0B KOXXEBEHHOro Npon3BOACTBa UIKM U3 0TpaboTaHHbLIX pacTBOPOB
nocrne o6e3xnpmnBaHNsa N XNPOBaHUS
5.1.10 HAT 10
HAOT, HanpaBneHHbIe Ha CHWXEHME NOTPeBNeHNs aNeKTPOIHEPIUK:
MeTtop MyHKT
CHwxeHne pacxofa afeKkTPo3HEPrun Npu CyLIKe 3a cYeT nyyliero 4.14.1
o6e3BoxuBaHus nonydabpukaTa
CHmXeHne pacxoaa 3NeKTPO3HEPrM B XKUAKOCTHbIX NpoLieccax 3a 4.14.2

cyeT paboTbl NPU HU3KNX XKNOKOCTHbIX KoadhduumneHTax
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Pazgen 6. 9koHOMUYeCKMe acnekTbl peanusaumm Haunyuywmnx
AOCTYMHbIX TEXHONOMUM

B HacToswweMm pasgerne npuBeaeHbl 9KOHOMUYECKMe acnekTbl BHeapeHus HOT Ha ko-

XeBEHHbIX NMpeanpuaTnax.

B cBs3M C orpaHM4YeHHbIM 06BEMOM MHOPMALMK CNOXHO BbIMOMHUTL 0GOCHOBAHHbIE
N KOPPEKTHble pacyeTbl U oueHky BHeapeHus HOT. OgHako ¢ y4eTOM MMEILWNXCH CBeAeHNN
OT POCCUNCKMX npousBoguTenen n npoussogutenen crtpaH EC, a Takke nocrne aHanusa
PbIHKa TexXHosormyeckoro obopyaoBaHus ObinNn YaCTUYHO pacCcyYUTaHbl 3aTpaTthl HA 3aKyMKy
TEXHOSIorMyeckoro obopyaoBaHus, obecneymBaloLLero CoKpaLleHne aMUCCUIM 3arpAa3HAILLNX
BELLLECTB B OKpYyxatoLLyto cpenly. Bce naHHble npuBegeHbl B Tabnuue 6.1.

Tabnuua 6.1 — JKoHOMMYECKUe acnekTbl peanusaumn HOT

TexHonorus

OnucaHue

OKOHOMMYEeCKne nokasaTtenm

CHwmxeHune noTpebneHns Bo-
bl

4.3

NuBecTuunn, Tpebyemble ona BHEAPEHUA aBTOMa-
TU3NPOBAHHOW CUCTEMbI KOHTPOMA pacxoda v noa-
roTOBKM BOAbl HA TEXHOMOrMYeckme HyXabl, COcTaB-
naT opneHTnpoBoyHo 10 000 eBpo Ha 5—

8 bapabaHoB

MpepBaputenbHoe obecconu-
BaHWe Cblpbsi

44.1

CtoumocTtb 6GapabaHoB onst npeaBapuUTENbHOMo
obecconunBaHus cbipbs HeBenuka. O6bIYHO 3TU Ga-
pabaHbl MOHTUPYIOTCA Ha NJoWwaake B CbipbEBOM
uexe. YBenvMyeHue 3aTpaTt BO3MOXHO 3a CHET yTu-
nu3auum conm

MesgpeHue B cbipbe

4.4.2

KanvutanosnoxeHusi B npuobpeTeHne Me3gpuribHoOm
MaLunHbl cocTaBaT 130 000 eBpo. QKOHOMUSA MOXKET
ObITb JOCTUIHYTA 3a CHET COKpaLLeHUs pacxoa
XMMUYECKNUX MaTepunanos 1 peanusaunm unm nepe-
paboTkun Me3gpbl Ha bonee goporocTosiune nNpo-
AYKThbl

3ameHa NAB Ha ocHoBe Ok-
TUIN- N HOHUNQEHONbHbIX
3TOKCUIaToB

451

TexHonorns MoXeT ObITb peanv3oBaHa Ha HOBbIX U
cywecTByoWmx 3aBogax. CToMMOCTb BHEAPEHUS
OyneT 3aBUCETb OT KOHKPETHbIX YCIOBUIA NPOUN3BOA-
cTBa

3oneHune ¢ coxpaHeHneM
LepcTm

4.5.2

KanutanoenoxeHusi 4ns 3akynku 1 MoHTaxa 6apa-
GaHa ansa ynasnueaHus wepctu coctasat 100 000—
130 000 eBpo, Npu MognUKaLnn NMEKOLLLErOCS
obopynosaHua — 5000-10 000 eBpo. ApdeKT oT
BHeOpeHUs, 9KOHOMUS 3aTpaT Ha OYUCTKY CTOYHbIX
BOA W AonoriHuTeNbHasa npubbinb OT peanuaaunm
LwepcTu

CHwxkeHue pacxopa cynbgu-
Aa HaTpus

45.3

TexHonorns MoXeT ObITb peanv3oBaHa Ha HOBbIX U
cywecTByoWnx 3aBogax. CToMMOCTb BHEAPEHWS
OyneT 3aBUCETb OT KOHKPETHbIX YCIOBUIA NPOU3BO.A-
cTBa
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lNpodomkeHue mabnuusbi 6.1

TexHonorus OnucaHue OKOHOMMUYECKUe nokKasartenu
MpepoTepalleHne ammccum 454 TexHonorns Moxet ObITb peann3oBaHa Ha HOBbIX U
cepoBoAopoAa U3 CTOYHbIX cywecTeytowux 3asogax. CTouMocTb BHegpeHUs
BOA OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBUI NPOM3BOA-
cTBa

TexHONornst KNCron OTMOKM 455.1 TexHonornst MoXeT ObITb peann3oBaHa Ha HOBbIX U
cywecTBytowmnx 3aBogax. CTouMocTb BHegpPEeHUS
OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBUI NPOU3BOA-
CTBa W 3aTpaT Ha npuobpeTeHne NnacTnkoBbIxX 6a-
pabaHoB. QKOHOMUYECKUIA 3hPEKT nony4varoT 3a
CYET CHWKEHUS 3aTpaT Ha OYMCTKY CTOYHbIX BOZ,

TexHONornst ¢ CoKpaLLeHHbIM 455.2 TexHonornst MoxeT ObITb peann3oBaHa Ha HOBbIX U

pacxogoM U3BECTU U Cyrb(u- cywecTeytowux 3asogax. CTouMocTb BHegpeHUs

Aa Hatpus OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBUI NPOM3BOA-
CcTBa. DKOHOMMYECKNI adhdEKT NonyyaroT 3a cyeT
CHWKEHUA 3aTpaT Ha OYUCTKY CTOYHbIX BOA

[iBoeHue ronpes 4.5.6 KanntanoBnoxeHunst Ha yCTaHOBKY ABOUITbHO-
NEHTOYHOW MaLUWHbI COCTaBMSOT NPUMEPHO
140 000 eBpo. SkOHOMUYECKMI APPEKT JoCTUraeT-
Cs1 3@ CYET CHWKEHUSA pacxodoB Ha XMMmartepuansl

3ameHa cynbgaTta ammMoHus 4.6.1 Pacxogbl Ha yriekucnbiin ras Bbille, Yem npu obbly-

Ha yrnekucnbl ras HOW TexHonorun. luBectuumnm coctaBaT nopsigka
100 000 eBpo npu mowHocT npeanpuaTtna 20-30 1
CbIpbsi B CYTKM

3ameHa cynbtata amMOHUSA 4.6.2 3HaunTenbHble MHBECTULMN HEe NoTpebytoTca

OpraHn4yeckuMm KncnoTamm

3ameHa cynbdarta ammMoHus 4.6.3 3HaunTenbHble MHBECTULMM HE NOTpebytoTca. -

kapbamuadoccaTHbIMK CO- eKT OT CoKpaLleHNa 3aTpaT Ha OYUCTKY CTOYHbIX

eQUHEHNsMU BOA

CokpalleHune pacxoga conm 47.1.1 3HauMTenbHble MHBECTULMM HE NOTpebytoTca. Ad-

npv NUKeneBaHnn heKT OT CoKpaLleHNsa 3aTpaT Ha OYUCTKY CTOYHbIX
BOA

BecnukenbHoe oybnexHvne 4.7.1.2 3HaunTenbHble MHBECTULMM He noTpebytoTca. -
heKT OT CoKpaLleHNa 3aTpaT Ha OYUCTKY CTOYHbIX
BOA

XpomoBoe aybneHue ¢ BbICO- 48.1.1 3HaunTenbHble MHBECTULMM He noTpebytoTca. -

KO cTeneHbto oTpaboTku ay- eKT OT coKpaLleHNs 3aTpaT Ha OYUCTKY CTOYHbIX

outens BOA

lMoBTOpPHOE UCNoNb3oBaHMe 4.8.1.2 TpebytoTca KanUTanoBNOXeHWs A51s YyCTAaHOBKM pe-

XpoMmcoaepxalinx pactBopoB 3epByapoB A5 XpaHeHUss oTpaboTaHHbIX pacTBO-
pPoB 1 HeOBXOAMMBIX A5 nepekadnBaHms Tpybo-
NPOBOAOB, HACOCOB, a Takke obecneyveHve anek-
TpoaHepruen n KAM

PereHepaumsa gyéawmx co- 4.8.1.3 HeobxoanMbl KanuTanoBNOXeHUst 4Nsi YCTaHOBKM

eQUHEHUN XpoMa rnocre ux
ocageHus

pes3epByapoB ANA XpaHeHUs oTpaboTaHHbIX pac-
TBOPOB M HEOOXOAMMbIX ANSA NepekavnBaHns Tpy-
60onpoBOAOB, HACOCOB, a Takke obecneyeHve anek-
TpoaHepruen n KAM
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TexHonorus OnucaHue OKOHOMMUYECKUe nokKasartenu
MpeaBaputensHoe aybneHne 4.8.1.4 BHeapeHue TexHoNorum npmBeaeT K yBenMYeHuto
ronbes 3atpat Ha 20 %, Ho obecneynT SKOHOMUIO MpuU

O4UCTKE CTOYHbIX BOA
MeToa nonuea 4.10.1.1 3aTtpartbl Ha BHegpeHMe MeToda U 3aKynky obopy-
noBaHus cocTtassaTt 75 000 eBpo
Mcnonb3oBaHne BanmyHbIX 4.10.1.2 CToMMOCTb BanmM4yHON MallWHbI OPUEHTUPOBOYHO
MalLLWH coctaenset 175 000 eBpo. SdhdhekT OT BHELPEHMS
3a cYeT 3KOHOMUU XMMUYECKNX MaTepuanos
CoBeplLLEeHCTBOBaHME MeToaA 4.10.1.3 KanutanosnoxeHusi coctasnsaot ot 200 000 go
HaHeCeHUs NOKPbITUS pacnbl- 500 000 eBpo. ApdeKkT OT BHEOPEHUS 3a CHET KO-
neHvem HOMUM XMMUYECKUX MaTepmnanos
BoaoamynbCMOHHbBIE KOMMO- 4.10.1.4 BHeapeHue TexHoNorum npmBedeT K yBeNMYeHuto
31umn ansa oTaenku 3aTpat Ha 10 %, Ho o6ecneynT IKOHOMUIO 3a cYeT
CHWKeHUA BbIBPOCOB B aTMocdepy
MexaHunyeckasn obpaboTka 411.3.1 KanutanbHble 3aTpaTthbl B 3aBUCUMOCTM OT 06bema
CTOYHbIX BOA NPON3BOACTBEHHbIX CTOKOB
duU3MKO-XUMMYECKME MEeTObI 4.11.3.2 KanutanbHble 1 akcnnyaTaunoHHble 3aTpaThl onpe-
OYUCTKM CTOYHbIX BOA AensanTcs 06beMOM NPOM3BOACTBEHHbLIX CTOKOB U
CTOMMOCTbLIO XUMUYECKNX peareHToB
Buonornyeckasa ouncTka 4.11.3.3 Mpouecc 04nCTKM C NCNONb30BaHUEM aKTUBHOIO
una BKNIOYaeT KanuTarbHble 3aTpaTtbl U 3Kcnnyara-
LUMOHHbIE 3aTpaTbl 1 3aBUCUT OT 06bema Npon3Bos-
CTBEHHbIX CTOKOB. OpneHTnpoBoYHO 24 000—
30 000 py6./kr XIK B cyTkM
MpuMeHeHne memGpaHHbIX 4.11.3.3.1 |[pouecc 04NCTKM C NCNonb3oBaHMeM MeMBpPaHHbIX
BuopeakTopoB peakTopOB BKIOYAIOT: KanuTarnbHble 3aTpaThbl U
3KCMyaTauMoHHble 3aTpaTtbl U 3aBUCAT OT o6bema
NpPOM3BOACTBEHHbIX CTOKOB. OpMEeHTUPOBOYHO
30 000 py6./kr XIK B cyTkn
Buonornyeckoe yonaneHue 4.11.3.3.2 |KanuTanbHble 3aTpaTbl 3aBUCAT OT YPOBHS Harpy3ku
asoTa Nno 3arpsA3HsLWMM BeLecTBam
[ononHuTteneHasa o4ncTka u 4.11.3.3.3 |KanutanbHble 3aTpaThl 3aBUCAT OT YPOBHS HArpy3ku
yTunusaumsa mna Nno 3arpAsHsLLMM BeLlecTBam
CokpalleHne amuccum opra- 4.12.2 CHuXeHuve BbInnaT 3a npeBbllleHe HOPMaTUBHbIX
HUYECKUX pacTBOpUTEnen nokasarersnewn BolbpocoB
CHWXeHne ammnccmm ammmaka 4.12.3 CHwXeHuve BbInnaT 3a NpeBbilUeHNE HOPMATUBHbBIX
n ceposogopoaa nokasaTteneu BbI6GpocoB
YaaneHue nbinu n gpyrux 4.12.4 CHmxeHuve BbInnaT 3a npeBbllleHe HOPMAaTUBHbIX
TBepAblX YacTuL nokasarteneu BbIGpocoB
YTunusauma wepctn 4.13.1 Peanusaunsa wepctn B Ka4eCcTBe Cblpbs AN U3ro-
TOBIEHUS LieneBbIX NPOoayKTOB
YTunmnsauma obpesn 4.13.2 Peanunsaunsa obpesn B kadecTBe Chipbs ANS U3ro-
TOBJIIEHUS LieneBbIX NPOAYKTOB
YTunmnsauma Xupos 1 macen 4.13.3 Mcnonb3oBaHne BTOPUYHBIX MPOAYKTOB B TEXHOMO-

rM4eckom npotecce ¢ YaCTUYHON SKOHOMUEN XUMU-
YeCcKMx maTepuanos
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Pasgen 7. MNepcnekTUBHbIE TEXHOIOMNN

7.1 BoccTtaHoBneHMe U UCnosib3oBaHWe Conun nocne
npeaBapuTeNibHOU MeXaHU4YeCKOU OYUCTKU CbIPpbsi

MOKpPOCONEHbI M CYXOCONEHbIN MeToAbl KOHCEpPBMPOBaHUSA — Hambonee pacnpo-
CTPaHEHHble CNOCOObI COXPAHEHNSA KOXEBEHHOIO Chipbs OT HakTepuanbHOro nopaxeHus, 6a-
3upyomeca Ha 06paboTke LKyp 60MbLWNM KONIMYECTBOM CONMM.

Conb, nssnekaemas npu npeaBapuTeNbHON MeXaHN4YeCKON OYMUCTKE Cbipbsi, HE MOXET
NOBTOPHO MCNOMb30BaTbCA U3-3a 3apaXeHnsa BakTepusiMn U NPUCYTCTBUSA B HEW OpraHunye-
CKMX BewecTB. [laHHbI MeTO4 NO3BONSET CONM BoccTaHaBnmBaTbca. OH COCTOUT M3 TEpMU-
Yyeckon 0bpaboTkm (cTepunusaumm) n cywkm conu. MNMocne Tepmmyeckon obpaboTkm BoccTa-
HOBIEHHYIO COSlb MOXHO MCMNOMb30BaTh ANA TEXHUYECKOro 06Cny>KMBaHNa AOpPOr 3MMOW.

OCHOBHbIM 3KOSTOrMYECKNM MPEMMYLLLECTBOM AAHHOIO MeToAa ABMSETCS YMEHbLUEHNEe
Konu4yecTBa Conu B Ka4eCTBE OTXO0B.

OnepaunoHHbIi 6oK BKNtOYaeT B ceb4:

- CKrag Anst XpaHeHusi Conu nepes BOCCTaHOBMNEHUEM;

- MNTAOLWKUNA NCTOYHUK;

- 3arpy304Hasi BOPOHKa;

- cuctema Tepmuyeckon obpabotkm (110 °C — 140 °C) ansa ctepunusaumm conu;

- CKrag Anst XpaHeHusi CONn nocre BOCCTAHOBIIEHMS.

[Mopaya aneKkTpo3Heprnm ocyLLEeCTBASIETCA 3a CYET NMPUPOAHOro rasa C NPAMbIM KOH-
TakToOM Mexay nnameHem mn conbto. OpraHmnyeckue BellecTsa cropatoT 6e3 obpaszoBaHus oT-
XO0B.

[laHHas TexHonormst NCnonb3yeTcs NOCTaBLUMKAMU KOXEBEHHOMO Cbipbsi BO ®paHumm
N MOXeT ObITb BHEQPEHA HA KOXXEBEHHbIX 3aBOaxX.

OKOHOMUNYECKNX BIIOXKEHUIN TPEBOYIOT CUCTEMBI TEPMNYECKON 00paboTKM N XpaHeHus, a
TaKkKe AKCnnyaTaunoHHbIE pacxoabl, BKIKOYaoLWmMe CTOMMOCTb TonnmBea (Ha BOCCTaHOBMNEHME
1 kr conn TpebyeTca ot 70 go 119 k[x).

7.2 TexHONOrMA HenpepbIBHOro NpoBeAeHUsA NpoLeccoB
aoayoénuBaHnsa U KpawweHus

[aHHasa TexHonorus paspaboTaHa B Utanuu ana BbINONHEHWA aoaybnmBaHus, Kpa-
LWEHMS N HanosHEHUS B NONyHENpPepPbIBHOM annapate ¢ HU3KUM XUOKOCTHbIM KO3dhumumeH-
TOM. JIMHMS COCTOMUT U3 TpeX OTAENbHbIX MOAYMNEN:

- Banu4yHaa mawuHa gnga goaybnveaHus u HanonHeHunda. bnarogapsa cucteme, paspa-
OoTaHHOM cneumanbHO ANs 3TOM Uenu, MalmHa obneryaet MPOHUKHOBEHUE XMMUYECKNX
BELLECTB B KOXY, a 3aTeM «BblgaBnvBaeT» MU30bITOK 3TuX BewectB. OCOBEHHOCTLIO 3TON
MalUMHbl ABMSIETCA ABOWHOW pe3epByap A1 UMMperHauum, no3toMy Koxa OL4HOBPEMEHHO
obpabaTbiBaeTcsa ¢ 06enx CTOpPOH;

- cTabunuaunpytowasa Kkamepa, B KOTOPOW KOHTPONUPYETCS LaBrieHne, BNaXHOCTb U
Temnepartypa, co3gatowme onTumarnbHble yernousa anga guddysnm n ukcaumm XuMmyYecknx
BELLIECTB B KOXE;
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- CMCTeMa 3aMadVBaHUSI-KpaLLEeHNs!, B KOTOPOW KoXka OKpalUMBaeTCsl 3a HECKOJSbKO ce-
KyHA. Huskne o6beMbl BOAbl coAepKaT BbICOKME KOHLIEHTPALMN XUMUYECKUX BELLLECTB — 3TO
Nno3BONSieET cucTemMe paboTaTb B KPaTKOCPOYHOM pexume, a Takke NoadepXumBaTb HU3KWUIA
YPOBEHb CTOYHbIX BO.

MalumHbl cHaGXXeHbl AaT4nkamMmn ANt MOHUTOPMHIA KIHYeBbIX NapamMeTpoB NpPoLECCOB
(TemnepaTypa, pH, KOHUEHTPaLUs), YTO NO3BOSISIET COXPAHUTL YCIOBUS CTAabUMbHLIMU.

3aknuunTesnbHble peKkoMeHaaumumn

Hanuune cnpaBoyHOM MHGOpMaLMK SBRSETCA HEOOXOANUMbIM YCNOBUMEM COBEPLUEH-
CTBOBAHWS KOMMMEKCHON CUCTEMbI NMPOUNaKTUKM U B60pbObl C 3arpA3HEHUSIMU B KOXEBEH-
HOM NPOMBILLNEHHOCTMW.

[Mpun oyepenHon noaroToBke cnpaBoyHuka no HOT pekomeHayeTcs ynpoCTUTb aHKeTy
N NOBbICUTb 3aMHTEPECOBAHHOCTb NPEeAnpPUSATU B NpeacTaBreHnm OO beKTUBHBIX AAHHbBIX O
paboTe B 06nactn 3KONOMMYECKM YUCTbIX TEXHOMOMMA, YPOBHE MOTPEONSEMbIX XMMUYECKNX
MaTepuanoB, CTEMNEeHU 3arpsi3HEHHOCTU CTOYHbIX BOA, KOHKPETHbIX 3Ha4YeHwun BblIOPOCOB B
aTmocdepy.
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MpunoxeHue A
(obs13aTenbHoOe)

OCHOBHbIE U JOMNOSIHUTENbHbIE BUALI AeATeNIbHOCTU C y4eToM ob6nacTten npumeHeHusa HAOT, a
Takke gencrteyrowmx B PO kogos OKB3[] 2 n Buaam peatenbHoctn OKIMM 2

Tabnuua A. 1 — Cdbepa pacnpocTpaHeHus cnpasoyvHmka HOT

HanmeHoBaHuMe BUAa OeATeNbHOCTU MO

oKnpg 2 HaumeHoBaHue npoaykuum no OK 034-2014 (OKMNA) OKB31 2
OKB3A 2
15 Koxa 1 nsagenus us Koxm Mpon3BoaCTBO KOXM N N3LENUN U3 KOXN 15
15.1 Koxxa gybrneHas v BbigenaHHas; YemogaHbl, cymkn gam- | [lyéneHune n otgenka Koxu, nponssoactso yemo- |15.1
CKue, U3genus wopHoceaernbHble N yNpsXKb; Mexa Bblge- |[0aHOB, CYMOK, LLOPHO-CceaAeNbHbIX N3aenuin ns Ko-
NaHHbIE N OKpPaLLEHHbIe XW; BblAenka n KkpalleHue Mexa
15.11 Koxa aybneHas v BbigenaHHas; Mexa BblaenaHHble U [dybneHuve n Bbigenka Koxu, Bblgenka n kpawexve (15.11
OKpalleHHble Mexa
15.11.2 3amLua; Koxka nakoBasi U KoXa flakoBasi NnaMnHUpoBaHHas,; | lybneHuve, Bbigernka u KpalleHne KOXun U3 LLKYP 15.11.3
KOXXa MeTannmM3vpoBaHHas KPYMHOro poraTtoro ckota WUnu KMBOTHLIX CEMENR-
CTBa nowaamnHbIX
15.11.21 3amwa [ybneHwue, Bblgenka n KpalleHne KOXun nua LWKyp 15.11.4
OBeLl, KO3 1 CBUHEN
15.11.22 Koxxa nakoBasi u Koxka niakoBasi TaMUHMPOBaHHAs; KoXa [ybneHwue, Bblaenka n KpalleHne KOXun nua LWKyp 15.11.5
MeTannuanposaHHas NPOYMX XKUBOTHbIX, NMPON3BOACTBO KOMMO3ULIMOH-
HOM KOXM
15.11.22.110 Koxxa nakoBas [ybneHwne, Bblaenka n KpalleHne KOXun nua LWKyp 15.11.51
NPOYUX KUBOTHbIX
15.11.22.120 Koxa nakoBasi naMMH1poBaHHas
15.11.22.130 Koxxa meTannuampoBaHHasi
15.11.3 Koxxa 13 LLKyp KpYNHOro poratoro cKoTa Min XXMBOTHbIX

CeMencTBa nowagmHbIx ©e3 BONoCSHOro NOKpoBa

LTOC—O0V O1HU
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OkoHuyaHue mabnuubi A. 1

oKnpg 2 HaumeHoBaHue npoaykuum no OK 034-2014 (OKNA) HaumeHoBaHue Buaa gesatenbLHoCcTH No OoKB3[ 2
OKB3[ 2
15.11.31 Koxa n3 Lenbix WKyp KPYnHOro poratoro ckota 6e3 Boso-
CAHOro nokposa
15.11.32 Koxka 13 HeLenbIX LWKYP KPYMHOro poratoro ckota 6e3 Bo-
NOCSAHOro NoKpoBa
15.11.33 Koxa m3 LKyp XMBOTHbIX CEMENCTBA nowaaunHbix 6e3 Bo-
JNNIOCAHOro NoKpoBa
15.114 Koxa 13 wkyp oBeL, KO3 1 cBMHeWn 6e3 BONOCAHOro no-

kpoBa

LTOC—O0V O1HU
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MpunoxeHune b
(obsizaTenbHoe)

MNepeyeHb MapKepHbIX 3arpA3HAIOLMUX BELLeCcTB
AnNA BOAHbIX 00BEKTOB U aTMocepHOro Bosayxa

Tabnuua Bb. 1 — lNepeyeHb MapKepHbIX BELLECTB

Ona atmoccepHoro Bo3ayxa Onsa BoOHbIX 06BbEKTOB
CepoBogopoa B3BelleHHbIE BelllecTBa
AmMmmnak BrK
OpraHunyeckme pacTesopuTenm XK
Cynbduabl
AMMOHUINHBLIN a30T
Xpom
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MpunoxeHune B
(obsizaTenbHoe)

MepeyeHb HAOT, nosBonsaOLWMX

COKpaTUTb 3MUCCUM B OKpYXXaloLLyto cpeay,

UTC 40—2017

NOBLICUTb 3HEProacphPeKTUBHOCTb U ONTUMU3NPOBATL U

COKpaTUTb pecypconoTpetneHue

Tabnuua B. 1 — lNepeyveHb HOT, no3BoNAlLWMX COKPATUTL AMUCCUN B OKPYXatoLyto cpeay, NoBbl-

CUTb 3HEProadPEeKTUBHOCTbL M ONTUMU3NPOBATbL M COKPaTUTL pecypconoTpebneHune

Ne HanmeHoBaHue HAOT MpumeyvaHue

1 CHwxeHune notpebneHns Boabl 5.1.1

2 OnTumMmn3aumnsa Unm CHUXeHMe pacxofa XMMUYecknx maTepmarnos B 5.1.2
OTMOYHO-30J1bHbIX NpoLeccax

3 OnTumMmM3aumna nnm YacTUYHOE COoKpaLLeHne pacxoda XMMUYECKUX 5.1.3
BeLecTB B npoueccax 06e330N1MBaHnA-MsaryeHus

4 CokpalleHre pacxoga XMMUYeCckux Matepuanos Npu NpoBeaeHnn 51.4
npoLeccoB nukeneBaHuA-gybnexHns

5 CHmxeHmMe KonmyecTBa Coren XxpomMa B CTOYHbIX Bogax Nocre npo- 515
uecca gybnenuns

6 OnTumMmM3auna nnm ymeHblLLEHE pacxofa NOKPbIBHbIX KOMMO3ULMIA 5.1.6
Npy NOKPbIBHOM KpaLleHUn

7 CHmXeHue cTeneHn 3arpa3HeHns CTOYHbIX BOA 5.1.7

8 CokpalleHre amuccuii B aTMocepHbIN BO34YX 518

9 O6palleHne c oTxogamu 5.1.9

10 CHmxeHne noTpebneHnst anekTposHeprum 5.1.10
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MpunoxeHue I'
(obsizaTenbHoe)

TexHonorn4yeckue nokKasarenu
AnAa KoXXeBeHHOro npomn3BoacTtBa

Tabnuua I'. 1 — TexHonorndyeckue nokasaTtenu

Homep HOT TexHONoOrM4Yecknin nokKasaresnb EAMHMLA 13- [Onana3oH (3Ha4eHune)
MepeHus

HOT 1 Pacxog Bogbl HA OTMO4YHO-30MbHbIE U
npeaayounbHo-gyounbHbIe NpoLecehl Wi He 6onee 18
Pacxon Bogbl Ha KpacUHO-XUPOBarnbHbIE
W OTAEsI04HbIE NMpoLecchl He 6onee 10

HOT 2 BaBelleHHbIe BeLlecTBa He 6onee 35
BIK He 6onee 12
XK r/n He 6onee 13
Cynbdugbl He 6onee 10
AMMOHUHbBINA a30T He 6onee 3

HOT 3 B3BelLeHHble BellecTBa He 6onee 3
BIK r/n He 6onee 3
AMMOHUHbBINA a30T He 6onee 0,3

HOT 4 BaBelleHHbIe BeLleCcTBa He 6onee 6
BIK o He 6onee 4,5
XIK He 6onee 7
Xpom He 6onee 6

HOT 5 Xpom He 6onee 1

Mr/n (cpepgHemecsa4Hoe 3Ha-
yeHue)

HOT 6 JleTyumne opraHudeckme coegnHeHUs He 6onee 150

i (cpegHerogoBoe 3Hat-|e:
HWe Ha eguHULY FOTOBOM
KOXMW)

HOT 7 XIK He 6onee 500
BIK He 6onee 25
B3BelLeHHble BellecTBa - He 6onee 35
AMMOHUHbBINA a30T He 6onee 10
Xpom He 6onee 1
Cynbdugbl He 6onee 1

HOT 8 CepoBogopoa He onpegeneHsbl
AmMMpnak r/n He onpegeneHsl
OpraHunyeckume pacTesopuTenm He onpegeneHsl

HOT 9 He onpegeneHsbl He onpe-

neneHbl He onpegeneHsl
HAOT 10 OT cblpbst go aybneHoro n/d He 6onee 4
OT cblpbsi O FOTOBOW KOXMU I ox/T He 6onee 16
Mpwn BbIpabOTKE KOX N3 OBYMHbI He Gonee 10
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MpunoxeHnue
(obsizaTenbHoe)

AHeproacpheKTMBHOCTb

0.1 KpaTtkasa xapakTepucTtmka oTpacnum ¢ TOYKU 3peHUs pecypco- 1
3HepronoTpeodneHusn

KoxxeBeHHOe NpOoM3BOACTBO XapakTepusyeTcs OonblimMm pecypconoTpebneHnem u
3HeproeMKocTbio. Ha 06paboTky 1 T KOXXEBEHHOIO Chipbs pacxoayeTcs NpumepHo 54-78 m3
BoAbl, OKoso 400 Kr xumuyeckux matepuanoB n ot 36 go 60 'k aHepruw.

1.2 OcHOBHbIe TexXHonorn4yeckue npouecchl, CBA3aHHbIe C
MCNonb30BaHMEM 3HEeprum

B npouecce npovsBoACTBa KOXM 3HEPrUst pacxodyeTcsl Ha BCEX TEXHOSTOMMYeCcKnx
cTagusx: Oona nogorpeBa BOAbl MPU XMAKOCTHbLIX oOnepauusx, Npu OTAENKM KOX W T.4.
Hanbonbwunin ypoBeHb NOTpebneHns aHeprum cBA3aH C npoueccamun cylku. PekomeHgaumm
Mo NOBbILLEHMIO 3HEPrO3aPEKTUBHOCTU NpeacTaBreHbl B 3.4.

0.3 YpoBHM noTpebneHus

B tabnvue 1.1 npuBeaeHbl AaHHble MO pekoMeHOyeMOMy noTpebneHuio sHeprun B
Npon3BOACTBE KOX U3 cbipbd KPC 1 OBYMHbI, 3a UCKNOYEHMEM 3aTpaTt aHeprum Ha paboTty
OYUCTHBIX COOPYXEHUMN.

Tabnuua [1.1 — PekomeHayemble YPOBHU NOTPeONeHUst SHePrum AN TEXHOMOMMI, OTHOCSALLMXCS K
HOT

YaenbHbIN pacxog noTpebnsaeMon aHeprum B

Bupa npousBoacTBa
ANp A pac4yeTe Ha eaguHMUy cbipbs, MNDX/T

MpomnseoacTteo wet-blue n wet-white ns wkyp

KPC He 6onee 4
MpounsBoacTBa roToBon Koxu m3 wkyp KPC He 6onee 16
Mpon3BoaCTBO rOTOBOM KOXW U3 OBYMHDI He 6onee 10

Tabnuua 1.2 — Hopmatumebl notpebnenns sogel no HAOT npu nepepaboTke wkyp KPC

Cragua obpaboTku Pacxopn Boabl, M3/T
OTMOYHO-30MbHbIE N NpeanyounbHO-aAyounbHbIE
npoueccsol He 6onee 18
KpacunbHo-XnpoBarnbHble NPoLEecChl 1 oTAenNkKa He 6onee 10
Bcero He Gonee 28
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Tabnuua 1.3 — OCHOBHbIE 1 BCNOMOraTernbHble XMMUYECKMEe MaTepuranbl, UCNOMNb3yeMbIE B
TEXHONOrMn Npon3BoacTea Kox us wkyp KPC

Xumunyeckue matepuansl O6bem noTpebnenus, %

MAB (aHWOHHbIE, KATUOHHbIE, HEMOHOTEHHbIE) 2
AHTUCENTUKN, Brouunabl 0,3
HeopraHunyeckune coeanHeHuns (Cynbdua HaTpus, rmapokena Kanb-

LMs, COMN, KNCMOTbI) 37
Oybutenn (MmHepanbHble, pacTUTENbHbIE, anbaernaHble) 25
OpraHunyeckme kncnoTbl (YKCycHasi, MypaBbhHas) 5
Kpacutenn 4
YKnpytowue matepuansl 7
MaTepunansl ans otaesnku 11
OpraHnyeckume pacTesopuTenm 4
depmMeHTHbIE npenapaTbl 2
BcrnomoratensHble maTtepuansl 2,7
WNTtoro 100

0.4 Havny4wive gocTynHble TEXHONOrMN, HanpaBfeHHbIe Ha
noBblilWeHue 3HeproapPeKTMBHOCTU U ONTUMU3ALIMIO U COKpaLLieHne
pecypconoTpebneHus

Tabnvua 0.4 — HOT, HanpaBneHHble Ha NOBbILWEHWE SHEPrO3PEKTUBHOCTM U ONTUMMIALMIO U CO-
KpalleHue pecypconotpebneHus

Homep HAOT HanmeHoBanne HAOT Paspen/nyHkr cnpa-
BOYHUKA

HOT 1 CHwxeHune noTpebneHns Bogbl 5.1.1

HOT 2 OnTMmnsaumnsa unm CHWXKEHne pacxoga XMMN4eCcKknx ma- 5.1.2
TepuanoB B OTMOYHO-30MbHbIX MpoLeccax

HOT 3 OnTMmn3aumusa unm 4YactTMIHOE CoKpallleHne pacxoga Xu- 5.1.3
MUYeCKMX BeLLecTB B npoLeccax ob6es3-30nmBaHus-
MsAryeHns

HOT 4 CokpalleHne pacxoga XMMUYECKUX MaTepmnanos npu 5.1.4
npoBeaeHnN NpoLEecCoB NUKeneBaHns-gyoneHms

HOT 5 CHmXeHune KonnyecTBa Conen Xxpoma B CTOYHbIX BoAax 515
nocne npouecca gyéneHus

HAOT 6 OnTumMmM3aumnsa nnm ymeHblLLEHE pacxoda NOKPbIBHbIX 5.1.6
KOMMNO3ULUMI NPU NOKPbIBHOM KpaLleHUn

HAOT 10 CHmxeHne noTpebneHnst aneKkTpoaHeprum 5.1.10

0.5 9KkoHoOMMYecKkue acnekTbl peanusaumm HOT, HanpaBreHHble Ha
noBblilWeHue 3HeproapPeKTMBHOCTU U ONTUMU3ALIMIO N COKpaLLieHne
pecypconoTpebneHus

OkoHommM4eckune acnekrtbl peanusaumm HOT npuBeneHobl B pa3aene 6.
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[.6 NepcneKkTnBHbIe TEXHONMOrNMU, HarpaBfeHHble Ha NOBbILIEeHNe
3Heproagp¢peKTMBHOCTU N ONTUMU3ALUIO U COKpaLLeHUue
pecypconoTpebneHus

[MepcnekTuBHbIE TEXHOMOMMN, HaNpaBrieHHbIE HA NOBbILIEHNE 3HEeProddEKTUBHOCTHU
N ONTMMM3AUMIO W COKpalleHue pecypconoTpebneHns MoryT BKMw4yaTb B cebsa Takue
HanpaBneHus, Kak:

- UCMOMb30BaHMe OTXOL4OB KOXEBEHHOro Npon3BoACTBa;

- MPUMEHEHME HOBbIX, 6onee 6e3onacHbIX XMMUYECKNX MaTepuarnos;

- UCNOMnb30BaHWe (PepMEeHTHbIX NpenapaToB B TEXHOSIOIMYECKUX onepaumnsx;

- COBEpPLUEHCTBOBaHME CUCTEM BOOOOTBELAEHUS N OYUCTHBIX COOPYXXEHUN KOXEBEHHbIX
npeanpuaTum n ap.

HekoTopble N3 nepcnekTUBHbIX TEXHOMNOMM NpBeaeHbl B pasaene 7.
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