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BBeneHue

Hactoswmun nHpOpMaUMOHHO-TEXHUYECKUA CMIPABOYHMK MO HaWNyYLWMM AOCTYMNHbIM
TexHonornam «[lybneHue, kpalwleHue, Bblaenka LWKyp U KOxu» (ganee — cnpasodHuvk HOT)
ABNAETCA AOKYMEHTOM MO CTaHgapTusaumn, pa3paboTaHHbIM B pesyrnbTaTe aHanmsa TexHu-
YeCKMX, TeXHONOrMYECKNX MU yrnpaBrieHYECKNX peLleHUi, NMPUMEHSAEMbIX NpU NPOU3BOACTBE
HaTyparbHbIX KOX.

CtpykTypa Hactosuwero cnpaBodHuka HOT cootBetctByeTr OCT P 56828.14-2016
«Havny4ywune goctynHble TexHonormn. CTpykTypa MHPOPMaLMOHHO-TEXHNYECKOTO CrpaBoY-
Huka» [3], dopmaT onncaHusa texHonormn — FOCT P 56828.13-2016 «Hauny4wwmne goctyn-
Hble TexHonorun. dopmaTt onNUcaHusa TeXHOMNOrM» [4], TeEpMUHbI NpMBEAEHbI B COOTBETCTBUM
c NOCT P 56828.15-2016 «Hanny4ywmne gOCTynHbIE TEXHONOIMN. TEPMUHBI U ONpeaeneHns»
[5].

KpaTkoe coaepxxaHue cnpaBoO4YHMKaA

BBepneHue. NpeacraBneHo KpaTkoe cofepxaHne HacToswero cnpasovHmka HOT.

MpeancnoBue. YkasaHa uenb pa3paboTkn Hactosdwero cnpasoyHuka HAT, ero cra-
TYC, 3aKOHOAATESbHbIN KOHTEKCT, KpaTKoe onucaHne npoueaypbl CO34aHna B COOTBETCTBUM C
YyCTaHOBSEHHbIM MOPSAKOM, a Takke B3aMMOCBS3b C aHANOMMYHbIMU MeXOyHapoaHbIMU A0-
KyMeHTamMu.

O6nactb npumeHeHuA. OnncaHbl OCHOBHbIE BUAbI AEATENbHOCTU, Ha KOTOpble pac-
NpoCTpaHseTCcs AencTBue HacTosLero cnpasodHuka HAT.

B paspene 1 npeacraBneHa MHopMauusa 0 COCTOSHUN U YPOBHE PasBUTUSA KOXKEBEH-
HOM NpoMmbILLeHHOCTU B Poccuickon degepauum, a Takke npuBeneHbl OCHOBHbIE (DaKTOpbI
N acnekTbl 3KONOrnMyecknx Npobrem KoXXeBEHHON NPOMBbILLSIEHHOCTMW.

B paspene 2 npefcraBneHbl CBeAEHUS O TEXHOMNOMMYECKUX npoLeccax U onepauusx
KOXX€BEHHOro Npou3BoACTBa:

- obWwue cBeaeHnst 0 TEXHONOrMU NPOMU3BOACTBA KOXMW;

- 0bWwue cBeaeHns o NpUeMKe, COPTUPOBKE U XPaHEHUUN KOXXEBEHHOIO CbIpPbS;

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

- 06bwue ceegeHus o npeaayonnbHO-AyOMnNbHbBIX NPoLEeccax 1 onepaumsix;

- obLLme cBeAeHNS O KpacUIbHO-XMPOBarbHbIX Npoueccax n onepaumsx;

- obLme cBeAeHNS O CyLUNNBbHO-YBIAXHUTENbHbIX NpoLeccax;

- o0wme cBegeHnsa 00 OTAENOYHbIX Onepaunsx.

Takxke B pasgene 2 npuBeneHbl U onNncaHbl OCHOBHbIE BbIBPOCHI B OKpY»KaloLLyto cpe-
ay.

B paspene 3 gaHa oueHka noTpebneHust 3HepropecypcoB M YPOBHEW 3MUCCUA B
OKPY>KaloLLYI0 cpeny, XapakTepHbIX 4115 NPOn3BOACTBaA KOXN B Poccumnckon degepauun.

Paspgen nogrotoBrneH Ha OCHOBE AaHHbIX, NpeAcTaBneHHbIX npeanpuatnamm Poccmi-
ckon Pepepaumnmn B pamkax paspaboTkm cnpaBovHuka HAT, a Takke pasnuyHbix nutepatyp-
HbIX NCTOYHUKOB.

B paspene 4 onncaHbl 0COBEHHOCTM MOAXOAO0B, UCMOMb30BaHHbLIX Mpu pa3paboTke
HacToswwero cnpasoyHuka HOT 1 B uenom cooTBeTCcTBYOWMX [MpaBunam onpegeneHns Tex-
HONOMN B Ka4YeCTBEe Haunydlen OOCTYMHOWN TEXHOMNOrnn, a Takke paspaboTku, akTyanusa-
UM 1 onybnukoBaHUS MHMPOPMALMOHHO-TEXHUYECKMX CNPAaBOYHUKOB MO HaWyywum Oo-
CTYMNHbIM TexHomnornam (yTBepxaeHbl noctaHoBreHnem lpasutensctBa Poccuinckon depne-

Vi
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paummn ot 23 gekabpa 2014 r. Ne 1458) n Metoguyeckum pekomeHgaumsim no onpeaerieHumto
TEXHOJSIOrMM B Ka4yecTBe Haunyywen AOCTYMHOW TexHonornn (yTeepxaeHsl npukasoMm MuHu-
cTepcTBa MpOMbIWIEHHOCTU 1 ToproBnu Poccuinckon Pepepaumm ot 31 mapta 2015T.
Ne 665).

B paspene 5 npuBegeHo kpatkoe onucaHve HOT ons npou3BoACTBa KOXM, BKMOYa-
loLLlee CUCTEMbI SKOFOrMYECcKOro U 3HepreTUYEeCcKoro MeHePKMeHTa, KOHTPONs 1 MOHUTOPUH-
ra TEXHOSIOMMYECKNX MPOLECCOB, a TaKKe TeXHUYecKue U TeXHOnormyeckue pelueHus and
NOBbILLEHNST AHEPTrO3(PEKTUBHOCTIN, PECYPCOCHEPEXKEHNS, CHUKEHNUS SMUCCUI 3arpsa3HSLO-
LLMX BeLWecTB, MeToabl obpaLleHns ¢ oTxogamm n Nno6oYHbLIMU NPOoAYyKTamMu NPON3BOACTBA.

B paspene 6 npuBegeHbl JOCTYNHbIE cBeAeHMst 06 3KOHOMUYECKUX acnekTax peanu-
3auum HOT Ha npegnpusatnax Poccuickon ®egepaunn.

B paspene 7 npuBeaeHbl CBeAEHUS O HOBbIX TEXHOMOMMYECKNX U TEXHUYECKNX peLue-
HUAX (He NpuMeHsieMbIX B Poccnn Ha MOMEHT NOArOTOBKM CrpaBOYHUKA), HanpasfeHHbIX Ha
NoBbILLEHNE 3HEProa(P(PEKTUBHOCTUN, pecypcocbepereHne, CHUKEHNE SMUCCUIA 3arps3Hsto-
LWMX BewecTB, apdpeKkTMBHOE obpalleHne ¢ oTxogamMu, MPOMEXYTOYHbIMU MU NOBOYHLIMU
npoayKramu.

3aknounTenbHble NONOXeHUA U peKkoMmeHaauuun. MNMprBeaeHbl CBegeHUSA O YneHax
TeXHU4YecKon paboyen rpynnbl, NPUHUMABLLMX y4acTue B pa3paboTke HaCcTosILEero crnpaBoy-
Huka HOT, n pekomeHgauum npeanpusaTUsaM oTpacin rno ganbHEnWwmm nccnegoBaHnsam aKo-
NOrNMYECKNX acrnekToB MNpPOU3BOACTBEHHON OEATENbHOCTU U YIYYLEHU TEXHOMOrm4ecKnx
nokasartesnemn.

Bubnuorpaduna. lNpuBegeH nepeyeHb MCTOYHMKOB WMHOPMaUUM U HOPMAaTMBHbIX
NpaBOBbIX aKTOB, NCMOMb30BaHHbIX NpY pa3paboTke HacTosALero cnpaBodHuka HAOT.
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MpeaucnoBue

Llenn, ocHOBHbIe MpUHLMNbI U NOPSAA0K pa3paboTkm cnpaBovHuka HOT yctaHoBREHbI
noctaHoBneHnem lNpasutensctea Poccurickon denepaumm ot 23 gekabpsa 2014 r. Ne 1458
[1]. MepeyeHb obnacten NPUMEHEHUST HaUIyYLWMX OOCTYMNHbIX TEXHOMOrMI onpeaeneH pac-
nopsikeHmem lMpasutensctea Poccuinckon denepaumm ot 24 gekabps 2014 r. Ne 2674-p [2].

1 CraTyc nOKyMeHTa

HacTtosawwun cnpaBoynnk HOT siBNsieTcst JOKYMEHTOM MO cTaHgapTu3aumm u paspabo-
TaH B COOTBETCTBUM C MOSIOXKEHUAMU, TPEOOBaAHNUAMN MU TEPMUHOMOIMEN, U3NOXEHHLIMU B
HauUWoOHanbHbIX CTaHA4apTax B 0611acTM Hauny4ywmnx OCTYMNHbIX TEXHONOrnn [3-5].

2 NHdbopmauumsa o paspaboTumkax

HacTtoawun cnpaBovHuk HOT paspaboTaH TexHuyeckon paboden rpynnon «[dybne-
HWe, KpalleHue, Bbigernka wkyp u koxun» (TP 40), coctaB KOTOPOW YyTBEPXAEH NPOTOKOIIOM
coBeLlaHna noa pykoBOACTBOM 3amMecTutenss MmHucTpa npoMbIWNEeHHOCTH 1 Toprosnu Poc-
cuinckon Pegepaumm B.C.OcbmakoBa oT 22 mapta 2017 r. Ne 15-OB/12.

lMepeyveHb opraHM3aumn n Ux npeacrtaBmTenen, NPUHMMaBLLKMX y4acTue B paspaboTke
HacTosiwero cnpasoyvHuka HAT, npmuBeaeH B pasgene «3akniounTenbHble NONOXEHUA N pe-
KomMeHaauum».

HacTtoawwun cnpasoyHuk HOT npeactaeneH Ha yTBepXaeHue Bopo Havnyywmx go-
CTYMHbIX TexHonorun (nanee — bropo HAOT) (www.burondt.ru).

3 KpaTkaa xapakrtepucTuka

HacTtoawun cnpaBoyHuk HOT cogepXuT onnucaHve npMMmeHsieMblxX Npy Npon3BoAcCTBeE
KOXWM TEXHOSTOrMYeCKMX NpoLLeccoB 1 onepaumin, odbopygoBaHus, TEXHUYECKMX cnocoboB, me-
TOAOB, B TOM YMCIe NO3BONALWNX CHU3UTb HErAaTUBHOE BO3AENCTBUE HA OKpYXaloLlyo cpe-
Ay, COKpaTuUTb BogonotTpebneHne, noBbICUTb IHEProadPPEKTUBHOCTL N pecypcocbepexeHue.
N3 onncaHHbIX TEXHOMOMMYECKMX NpoLeccoB 1 onepauun, obopynoBaHns, TEXHUYECKNX CNOo-
coboB, MeToA0B onpeaeneHbl peLleHns, aBnswmnecs HamnyywmnmMm AOCTYMHbIMU TEXHOSO-
rmamum (HOT).

B HacTodwem cnpaBoyHuke HOT ycTaHOBREHbI COOTBETCTBYHOLME TEXHONOMMYeckme
nokasatenu HAT.

4 B3anmocBsi3b C MeXAyHapoAHbIMU, permoHanbHbIMM aHanoramu

HacTtoawun cnpaBoyHuk HOT paspabotaH Ha ocHoBe crnpaBoyHuka EC no Haunyu-
UMM OOCTYNHbIM TexHonormsam «Esponenckas kommcensa. KomnnekcHoe npegoTBpalleHne m
KOHTPOSb 3arpsi3HEHUs OKpyxarowlen cpeabl. Hamnydwme poctynHele TexHonorum (HAOT).
CnpaBo4HbI JOKYMEHT ans aybnenus wkyp n koxu. 2013 r.» (European Commission. Inte-
grated Pollution and Control. Best Available Techniques (BAT) Reference Document for the
Tanning of Hides and Skins. 2013) [6].

5 C60p AaHHbIX

MHopmauma o TexHomormyeckmx npoueccax, obopyaoBaHumn, TEXHUYECKUX CMOCO-
0ax, meTogax, NnpMMeHsieEMbIX Npy NPon3BoacTBe Koxun B Poccuinckon degepaumm, boina co-
OpaHa B npouecce pa3paboTkm HacTosiwero cnpasodHuka HOT B cooTBeTcTBUM C [Nopsigkom
cbopa gaHHbIX, HeobxoaMMbIX ANd pa3padboTkM MH(POPMALMOHHO-TEXHUYECKOIO CNpPaBOYHU-
Ka Mo Haunyydwmm OOCTYMNHbIM TEXHOMOMMAM M aHanmsa NpUOpUTETHLIX Npobrem oTpacnu,
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yTBEPXOEHHbIM MpukasoMm PenepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryrnvpoBaHuIoO U
mMeTporioruun ot 23 nioHsa 2015 r. Ne 863 [7].

6 B3anmocsssb ¢ agpyrumu cnpaBoyHnkamum HOT

BsaumocBasb Hactoswero cnpasovHuka HOT ¢ gpyrumu cnpasodHukamu HOT, pas-
paboTaHHbIMK 1NN paspabaTbiBaeMbiMn B COOTBETCTBMM C pacnopsibkeHnem lNpaButenbcrea
Poccuiickon ®epepauumn ot 31 oktabpsa 2014 r. Ne 2178-p [8], npuBeaeHa B pasgene «O6-
nacTb NPUMEHEHNSAY.

7 UHdpopmauma o6 yTBepxaAeHUU, onyonnkoBaHMU U BBeAEeHUU B AeNCTBUE

HacTtoawwun cnpaBoyHuk HOT yTtBepxaeH npukasom PocctaHgapta ot 13 gekabps
2017 r. Ne 2818.

Hactoawwmn cnpasoyHuk HOT BBegeH B genctene ¢ 1 nwonga 2018 r., ouymansHo
onybnukoBaH B MH(OPMAaLUMOHHON cucteme obLLEro Nofb3oBaHUsS Ha oduuManbHOM canTe
depepanbHOro areHTCTBa MO TEXHUYECKOMY perynupoBaHuio U meTponorum B cetn NHTep-
HeT (Www.gost.ru).


http://www.gost.ru/
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MHPOPMAULUNWOHHO-TEXHUWYECKUU CNPABOYHMUK
NO HANMAYYWUMUM OOCTYNHBIM TEXHOJNOIMAM

AYBJIEHUE, KPALLEHUE, BLIOEJNKA LUKYP U KOXXWU

Tanning, dyeing, dressing skins and leather

Odata BBegeHna — 2018-07-01

O6nactb NpUMeHeHUA

Hactoawwmn cnpasoyHuk HOT pacnpocTpaHseTcs Ha cnegyrowime OCHOBHble BUAbl
9KOHOMMYECKOM feaTeribHOCTN 6e3 orpaHnyeHni no Npon3BoACTBEHHOM MOLLHOCTU:

- NPON3BOACTBO KOXMN N3 LLKYP KPYNHOro poratoro ckoTa v nowagen;

- NPOU3BOACTBO KOX N3 LLKYP OBEL, KO3 U CBUHEN;

- NPOU3BOACTBO KOX M3 LUKYP MPOYMX XMBOTHBIX, @ Takke Npou3BOoACTBO KOMMO3ULM-
OHHOW KOXMW.

Mpon3BoaCTBO KOXM OTHOCUTCHA B COOTBETCTBMM C OOLLEPOCCUMIACKUM KnaccudgukaTo-
pPOM BUOOB 3KOHOMUYECKOWN OEATENBHOCTU K NPOU3BOACTBY KOXWN N N3OENUIN U3 KOXN.

Koabl no obuiepoccuninckoMy Knaccugukatopy BMAOB 3KOHOMUYECKOW OeATEeNbHOCTU
(OKB3[) n obiepoccuinckomy knaccudukatopy NpoaykumMm rno Buaam 3KOHOMUYECKOW aes-
TenbHocTn (OKI1d), cooTBeTCcTBYKOLWME 0BMAcTU NPUMEHEHUA HACTOSLWEro CrnpaBOYHUKA
HOT, npnBeneHbl B Tabnmuax 1 un 2.

Tabnuua 1 — Koagbl no OKB3/4

Koa no OKB3[ 2 HanmeHoBaHue gesitensHocTu no OKB3[ 2

15 [Npon3BOACTBO KOXWN N U3OENUIA N3 KOXU

15.1 [ybneHne n otgenka Koxu, NponsBoACcTBO YEMOLAHOB, CYMOK, LLIOPHO-
cefernbHbIX U3Oennin N3 KOXn; Bblaernka n KkpalleHne mexa

15.11 [ybneHne n Bbldenka KOXu, BblAerNka 1 KpalleHne mexa

15.11.3 [ybneHwue, BblAenka n KpalleHne KOXu 13 LWKYp KPYMHOro poraTtoro ckota
UIN XXMBOTHbIX CEMENCTBA NowaanHbIX

15.11.4 [y6neHue, Bbigenka v KpalleHne KOXu 13 LWKYp OBEL, KO3 U CBUHEN

15.11.5 [dybneHue, Bbligenka v KpawleHne KOXu 13 LLKYP NPOYMX XMUBOTHbIX, NPON3-
BOACTBO KOMMNO3ULMOHHOWN KOXW

15.11.51 AdybneHue, Bbigenka n KpalleHne KOXu 13 LWKYP NPOYMX XMBOTHbIX

Tabnuua 2 — Koabl OKIMNA

Kop no OKNQA 2 HanmeHoBaHue npoaykummu no OKIMA 2

15 Koxxa n nsgenuns us Koxxmu

15.1 Koxa aybneHas v BblgenaHHas; YyeMmogaHbl, CyMKU Jamckue, nagenmst
LLOPHO-ceeribHble U YNPsSXXb; MeXa BblAeNaHHbIe U OKpaLleHHble

15.11 Koxxa oybneHas un BbigenaHHasi; Mexa BblAefNaHHble U OKpaLleHHble

15.11.2 3amLua; KoxXKa nakoBasi U KoXa flakoBasi NaMMHUPOBAHHas; Koxka MeTansn-
3npoBaHHas

15.11.21 3amuwa
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OkoH4yaHue mabnuusi 2

Koa no OKINA 2

HaumeHoBaHue npoaykuum no OKMNM 2

15.11.22 Koxa nakosasi 1 KoXka fakoBasi NaMMHUPOBaHHas!; Koxa MeTannmnanpo-
BaHHas

15.11.22.110 Koxa nakoas

15.11.22.120 Koxa nakosasi naMMHMpoBaHHas

15.11.22.130 Koxa metannnanpoBaHHas

15.11.3 Koxa 13 LLKyp KpYNHOro poraToro cKkoTa UMK XXMBOTHbLIX CEMENCTBa NoLlla-
AnHbIX 6e3 BONOCAHOro Nokposa

15.11.31 Koxka 13 uenbix WKyp KPYMHOro poratoro ckota 6e3 BornocsAHOro nokpoea

15.11.32 Koxa 13 HewenbIX LWKYp KPYNHOro poratoro ckota 6e3 BofIOCAHOro NoKpo-
Ba

15.11.33 Koxka 13 LKyp XXMBOTHbIX CEMENCTBA NowagunHbiX 6e3 BOrOCAHOro Nokpo-
Ba

15.11.4 Koxka 13 wKyp oBel, KO3 1 CBUHEN 6e3 BONOCSHOIo NoKpoBa

CnpaBoyHuk HOT Takke pacnpocTpaHAeTcs Ha NpoLecChl, CBsA3aHHbIE C OCHOBHbLIMU
BYAAMU OeATEeNbHOCTU, KOTOPblE MOrYT OKasaTb BNUAHME HA 06BbEMbI SMUCCUA UK MacLTa-
Obl 3arpsA3HEHNS OKpyXXatoLLen cpeqbl:

- NPON3BOACTBEHHbIE MPOLIECChl BCNOMOraTesnbHbIX Npon3BoACTB (MNPUroTOBMEHNE XU-
MUYECKNX MaTepuanoB A1 OTMOYHO-30SIbHbIX, NpeaaybunbHo-gyOunbHbIX, KpacurbHO-
XUpOBasibHbIX U OTAENOYHbIX MPOLECCOB, OYUCTKA CTOYHbIX BOA).

CnpaBoyHuk HOT He pacnpocTpaHAeTCcs Ha 3aroToBKY CbIpbSi.

[lononHuTenbHble BUAbI 4EATENbHOCTU, OCYLLECTBNAEMbIE NP NPON3BOACTBE KOXN, U
COOTBETCTBYWOLWME UM crnipaBodHukn HOT, onpeneneHHble pacnopskeHnem [NpasutenscTBa
Poccunckon ®egepaumm ot 31 oktabps 2014 r. Ne 2178-p [8], npuBeaeHbl B Tabnuvue 3.

Tabnunua 3 — [ononHuTenbHble BUObl OEATENbHOCTU, OCYLIECTBISIEMbIE MPU MPOU3BOACTBE TEK-
CTUNBbHOW NPOAYKLUUKN, N COOTBETCTBYIOLLME UM cnpaBoYvHukun HOT

Bua peatenbHocTHU

HaumeHoBaHue cooTBeTCTBYHOLEro cnpaBoyHuka HOT

OuncTka BbIGpoCcoB BpeaHbIX | IHopMaunOHHO-TEXHUYECKMI CNPaBOYHMK MO HAWUMYYLIMM AOCTYN-
(3arpssHsaoWmX) BewwecTB B | HbiM TexHonornsam NTC 22—2016 «O4dncTka BbIOpoCcoB BpeaHbIX (3a-
aTMoCepHbIN BO3OyX

rPSI3HSIIOLLNX) BELLECTB B aTMOCKEPHBLIN BO34yX Npu NPOM3BOACTBE
npoaykumm (ToBapoB), a Takke npu nposeaeHMn paboT 1 okazaHum
YCINYr Ha KPYMHbIX NPeanpUaTUAX»

CTO4HbIX BOA

OuuncTtka n yTunmsauua

MHopMaLNOHHO-TEXHUYECKNIA CNPAaBOYHMK NO HAUNYYLINM OOCTYnN-
HbIM TexHonornam UTC 8—2015 «O4uuncTka CTOUHbIX BOA NPU NPOn3-
BOACTBE NpoayKuun (ToBapoB), BbINOSIHEHUM PaboT 1 OKa3aHuu ycnyr
Ha KPYMHbIX NpeanpuaTuaX»

BaHMe oTxXo4oB

YTunusaums v obesspexu- | IHdopmMaunoHHO-TEXHUYECKUIA CNPaBOYHMK MO HaUNy4yLwmM 4OCTyn-

HbiM TexHonornam UTC 15—2016 «YTunusauus n obesspexuBaHmne
0TX040B (kpome 06e3BpexnBaHmsa TepMUYECKMM CNocobom (Cxura-
HWe OTXOAO0B)»

Pa3melleHne otxoaos

MHopMaLNOHHO-TEXHNUYECKNIA CNPaBOYHUK NO HAUNYYLIUM SOCTYnN-
HbIM TexHonornam NTC 17—2016 «Pa3smelleHrne 0TXo40B NPpOnN3BOA-
cTBa u noTpebneHnsa»
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OkoHyaHue mabnuuybi 3

Bug peAatenbHOCTH HaumeHoBaHue cooTBeTCTBYHOLWEro cnpaBoyHuka HOT
Cuctembl oxnaxaeHus MHdbopMaLNOHHO-TEXHUYECKUA CNPaBOYHMK NO HAUNYYLUMM SOCTYnN-
HbIM TexHonornam UTC 20—2016 «IMpomblILneHHble CUCTEMbI OXna-
XOoeHns»

Pazpgen 1. O6wasa nHdopmaums o KOXXeBeHHOMN NPOMbILLSIEHHOCTU B
Poccun n EC

1.1 CocTOosiHUE KOXXEeBEHHOro npom3BoacTea B mupe un Poccumnckon
dPepepauyuu

B 2005-2012 rr. MMpOBO€E NPOM3BOACTBO MOTOBbLIX KOX KPYMHOro poratoro ckota poc-
no B cpeaHem Ha 1,3 % B rog. [ons pasBmBaloLWnXCs CTpaH B UX obbeme yBenuyunach C
72 % po 75 %, a pa3BuTbiXx — CHuU3unack go 25 %. O6bem NpomsBoACTBa KOX KPYMHOro po-
ratoro ckota (KPC) B aTOT nepuog exerogHo cokpawiarnca Ha 0,5 %.

[AnHamnka npousBOACTBa MOTOBLIX OBEYbMX M KO3bMX KOX Oblna NosioXUTesibHON co
cpeaHerofoBbiM npupoctomM B pasmepe 0,6 % B rog. PacnpeneneHne mexny passuBatoLLn-
MWUCA U Pa3BUTbLIMU CTPaHaMMU NPaKTUYECKN He MeHsanocb U coctaenget 78 % n 22 % cooT-
BETCTBEHHO.

KpynHenwmmm uMnopTepoM roToBbIX KOX B [EHEXHOM BblpaxeHun B 2011-2012 rr.
asnanca Kutan (17 %), 3a Hum cnenytot ['oHkoHr, UTanua, BbeTHam n Nepmanus. Jlngepom
no 3KcnopTy rotoBbix kKoX B 2011-2012 rr. BeIcTynana Utanusa c gonen 25 %.

MpeanpuaTns KOXXeBEHHOW NPOMbILIEHHOCTN Poccun Ha 99 % paboTaloT Ha oTede-
CTBEHHOM CbIpbe, 06bEMbI KOTOPOro B NocrnegHne rofbl NOCTOSIHHO CHUXKaKTCS B CBS3WM CO
CHVXXEHMEM MOrosioBbA CKOTa U POCTOM 3KCNOPTa KOXXEBEHHOIO CbIPbS.

Mo paHHbIM PocctaTta n PCKO (cMm. pucyHok 1.1), NOronoBbe KPYnHOro poratoro ckoTa
B XO35IMCTBaX BCEX KaTeropuin 3a nocrnegHune 5 net cHnaunocb Ha 8,2 % (¢ 20,7 MIH ronos B
2009 r. go 19,0 mnH ronos B 2015 r.).
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PucyHok 1.1 — [JuHamuka noronoBbsi KPYNMHOrO poraToro CKoTa, MIH rofos (Mo AaHHbIM
PoccrtaTa Ha mapT 2017 r.)

O6bem 3aroTtoBkM cbipbiX WKyp B 2014 r. coctaBun okono 145 Teic. T (N0 AaHHbIM
HauunoHnaneHon MsicHon accouuwaumn). OdumumnanbHas ctaTucTuka no 3arotoske wkyp KPC B
Poccuiickon ®egepaunm oTCyTCTBYET.

O6bem akcnopTa ChbipbIX LKYP MNOCTOSAHHO pacteT. B 2013 r. no cpaBHeHuto ¢ 2012 T.
OH Bblpoc Ha 73 %, B 2014 r. — Ha 60,5 % un cocTtasun 1,5 TbIC. T.

B HacTtoswee Bpemsa 6onee 50 % Bbinycka wkyp KPC 1 okono 40 % OBYMHbBI U KO3MNK-
Hbl UCNONb3yeTcs B NPpoM3BOACTBE 0OYBU, @ OCTaNbHOE KOXCbIpbe — B U3rOTOBMIEHUN OLEX-
Abl, Mebenu n JOPOXHbIX NPUHAOEXHOCTEN.

Mo gaHHbIM Poccmninckoro coro3a KOXXEBHUKOB M OBOYBLLMKOB NO pes3yrnbTaTaMm onpoca
npeanpusTUiA  KOXXEeBEHHOW npomblwneHHoctn Poccun, B 2014 r. mMmun nepepaboTaHo
115 TbIC. T (Ha 11 % Hwxe ypoBHA 2013 r1.). C y4eToM TOro, 4TO NpU MakcMmaribHOW 3arpy3ke
MOLLHOCTEeN rogoBas NOTPEOHOCTb B KOXXEBEHHOM CbIpbe POCCUNCKUX KOXEBEHHbIX Npeanpu-
atumn coctaBndeTt 220 TbIC. T, AePULMT CbipbEBLIX KOXEBEHHbLIX pecypcoB coctaBnseT 40 %.

Mcnonb3oBaHne MMNOPTHOrO CbIpbs NPAKTUYECKN HEBO3MOXHO, MOCKOMbKY GOMbLUNH-
CTBO CTpaH akTUBHO 3alyuLLaeT BbIBO3 CbiPpbEBbIX PECYPCOB MO0 3anpeTom, MO BbICOKMMMU
nowwnmMHamn. 3anpeT Ha BbIBO3 CbIpbs U KOXXEBEHHOro nonydgabpukarta BeegeH B MHouun, Ap-
reHTnHe, Hoson 3enaHaunn, Erunte, Benopyccun n ap. Bbicokne 3KCNOpTHbIE MOLUMMHLI — B
YkpauHe, Kutae, 3dmonuun, TannaHge.

B Poccun B aBrycte 2014 r. 661010 NpuHATO noctaHoBneHue Npasutensctea Poccun-
ckon ®epepaumm ot Ne 826 «O BBEegEHMM BPEMEHHOIO 3anpeTa Ha BbIBO3 KOXXEBEHHOMO Mo-
nygabpukata ¢ Tepputopumn Poccunckon ®egepaunmny.

Mo oueHkam NpeanpuUsSTUN KOXXEBEHHO-OBYBHOM NogoTpacnvn AerCcTBME NOCTaHOBIE-
HMA cnocobCTBOBANO yBENUYEHNIO OOBEMOB ChiPbEBBLIX PECYPCOB 4SS BHYTPEHHEro noTpet-
neHusi, cbanaHCMpPOBaAHHOCTN BHYTPEHHErO PbiHKA U YNYYLLEHNIO SKOHOMUYECKON CUTyaumnn B
oTpacnn. O6bem nepepaboTkn KoOXeBeHHOro nonydabpukata A0 KOXM KpacT BbIpOC B
2,6 pa3a (c 11,6 go 30,3 mnH gm?). PeweHnem MNpaBuTenbCcTBa 3TOT 3anpeT NpoasieH Ha ne-
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puog ¢ 25 mas no 25 Hosbpsa 2015 r. Mo mHuumatnee PCKO u npu akTMBHOM Nogaepxke
MuHnpomTopra Poccumn yaanocb NpuHATL noctaHoBneHune Mpasutensctea PP o0 BpeMeHHOM
3anpeTe BbiBO3a nonydgabpukaTta ot 28.11.2015 Ne 1285. NpopabaTtbiBaeTcs BONpPoC O BBe-
AEHUN OrpaHMYeHnn Ha creaytoLme roal.

CtpaTternyeckon 3agaden MuHcenbxo3a Poccuu JOMKHO cTaTb yBenunyeHue mnorosio-
Bbsi CKOTa, CTPYKTypHasi MOAEpPHM3aUMsa OTpacnu XNMBOTHOBOACTBA U CHUMXKEHWE NOTEPbL Cbl-
pbs Nocrne peanu3aumm ckota Ha yoon.

Poccuickne KoxXeBeHHble NpeanpusTUst MOCTOSAHHO OCYLLECTBASIOT MOAEPHU3ALMIO U
TEXHUYECKOE NEPEBOOPYXKEHNE (exerogHble 06beMbl MHBECTULMK, NO AaHHbIM Poccrtara,
coctaBnaT nopsgka 1,4 mnpa py6.). MIHBECTUUMOHHbIE Npouecchbl B OTpacnu NpuBenn K
TOMY, YTO CErOAHA rOTOBbIE KOXW U U3AENUSA N3 KOXW, Npom3BoauMble B Poccun, NO KOHKy-
PEHTOCNOCOBHOCTM HEe YCTynalT aHanorm4yHbiM MMMOPTHLIM, B pe3ynbTaTe 4ero PbiHKU UX
peanu3auun pacwmnpunucb. MHorne Buabl KOXXTOBApOB YCMELLHO MOCTaBNATCA AaXe B Ta-
Kne pasButble CTpaHbl, kak Utanus, N'epmanus, Asctpud, Knutan u ap.

[MepcnekTnBon pasBUTUS 4aHHOIO CErMeHTa ABMseTCs:

- 3Konorn3auus NPoOM3BOACTBA KOX U NPUMEHEHNE BECXPOMOBbLIX METOA0B AybneHus;

- Nepexoq Ha HOBYH TEXHOSMOMMYEeCKyto Ga3y, OCHOBaHHYK Ha pasBUTUN MaNOOTXOA-
HbIX N 0e30TXOOHbIX TEXHONMOMMYECKMX NPOLIECCOB, COBEPLLUEHCTBOBAHMM OpraHM3aummn npo-
N3BOACTBA W yNpaBfeHus;

- paclwmpeHne accopTUMEHTa KOX M akCeccyapoB M3 KOXW AN NPOM3BOACTBA KOXra-
NaHTepenHbIX n3genui n obysu;

- yrnybneHne vHTErpauum u kKoonepauuu c oTpacnamu-notpedbutenamu (NpounsBoa-
CTBO aBTOMOOMMNbHON, MeOENBHON, LEKOPATMBHOM KOXN).

OCHOBHble HanpaBfeHWsi rOCyaapCTBEHHOMW MOMMMTUKN B 3TOM CErMEHTE:

- CTUMYNMpPOBaHNE pPa3BUTUS OTEYECTBEHHOM CbipbeBOW 6a3sbl, B YaCTHOCTM cybcuam-
pOBaHWEe yBENUYEHNS MOrONIOBbA CKOTa U MOBbLILLEHNSA KQ4YeCTBA 3aroTOBKM LLKYP;

- CTUMyNuMpoBaHMe nepepaboTkM OTXOL40B KOXEBEHHOro NMpou3BOACTBA M BHEOPEHUS
HOBbIX TEXHOMNOMNIM MO MOBLILLEHNIO 3KONOrMYeckon 6e3onacHoCT! NPon3BoACTBA.

1.2 PacnpepeneHune KoxxeBeHHOM NPOMbILIIEHHOCTU Ha TePpPUTOpPUM
Poccumnckon ®epepauumn

B Tabnuue 1.1 npuBeaeHbl AaHHble Pocctata no npou3BOACTBY pPasfnuyHbIX BUOOB
Kox no depeparnbHbIM OKpyram 3a 2016 T.

Tabnuua 1.1 — MNMpon3BoACTBO pasnnyHbIX BUOOB KOX NO deaeparnbHbiM okpyram 3a 2016 r.
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Koxxa gnsa Hu3a 1,86 1,07
o6yBu 33,1 117,5 — — —_ — —
KdT1b 3,3 0,03 17,65 0,28
87,4 79,4 — 67,8 82,9 — —
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Koxa xpomoBoro 1651 16,63 3,75 409,3 5,75 1,4 3,65
ayénexus 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 — —
J1akoBble KOXMU 18,56
183 — — — — — —
Koxa 13 wkyp 0,12 0,04
oBel 75,1 — — 120 — — —
Koxka 13 Wwkyp 1,1
K03 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 — lMoa nepBow CTpokon B Tabnuue nokasaH NPOLEHT BbiNycka KOX MO CPaBHEHUIO C
npeabigywinm, 2015 .

Kak BMOHO 13 npeacTaBneHHbIX AaHHbIX OCHOBHOE MPOM3BOACTBO KOX pa3MeLLaeTcs B
LlenTpansHoM denepanbHom okpyre. 3 obwero obbema BbiNyckaeMbix Kox okono 80 %
COCTaBISAOT KOXM XPOMOBOIro oybneHus.

B uenom oTmevaeTcsa CHMXKeHne Npon3BoACTBa KOX Ans Hu3a obysu u todTn. BmecTte
C TEM OTMEeYaeTCsa pOCT NPOU3BOACTBA KOX XPOMOBOIro AybneHunsi, BOPCOBbIX W NTAKOBbIX KOX.

Ha gnarpamme (cm. pucyHok 1.2) n B Tabnuue 1.2 npeacTtaBneHbl AaHHbIe MO pasme-
LLIEHWNIO KOXXEBEHHbIX NpeanpuaTun no geaepanbHbIM OKpyram.
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B LleHTpanbHbIN

m CeBepo-3anagHbin
W HOXKHbIN

1 [TOBONKCKNIA

B YpanbCKumn

M CeBepo-KaBKasckuid

PucyHok 1.2 — KonuyecTtBo KOXeBeHHbIX NpeanpusaTum
Ha TeppuTopun heaeparnbHbIX OKPYros

Tabnuua 1.2 — KoxxeBeHHble NpeanpusiTus, pasMeLLleHHbIe Ha TepputTopun deaepanbHbIX OKPYroB

deaepanbHbIN OKPYr Mpeanpuatusa

AO «Pycckas koxa» (Ps3aHckasa obn.)

HAO «Cnacckuit kox3aBoa» (PsisaHckas o6r.)

00O INo «Packom» (Tambosckas 061.)

TOO «Xpom» (Apocnasckas obn.)

AO «BepxHeBomkckumin koxsaBoay (Teepckas obn.)
LieHTpanbHbIn 00O «lleBpo» (BopoHexckas 061.)

3AO0 «PbIbuHckn Kox3aBoa» (Apocnasckas obn.)

3AO «CepnyxoBckun kox3asog "Tpya"» (Mockosckasi 061.)
OO0O «BKITNT "Basemckuii kox3asoa"» (CmoneHckast 061.)
00O «PbibuHckni kKox3aBoa» (Apocnasckas o6n.)

00O «Tangomckuii kox3asoa» (Mockosckasi 061.)

CeBepo-3anagHbiin OAO «Koxa» (r. CaHkT-lNeTepbypr)
000 «Jlarika» (KpacHogapckuin kpai)
KOXHbIV OAO «TaraHporckuin koxsasoa» (PoctoBckasa obn.)

OAO «lLeBpeT» (Bonrorpaackas ob6n.)

OAO «Bboropopackuin 3aBog XpoMoBbIX KOX» (Hwxkeropoackas obn.)
3AO «XpomTaH» (Hwmxeropoackas o6n.)

3A0 «Bboko3» (Hwkeropoackasi obn.)

000 «Baxpywun-todptb» (Kuposckasa 0611.)

00O «lemopaaHckun npomkombuHaTy (Pecnybnuka TatapcTtaH)
000 «ApTeke» (Knposckasi 06n.)

AO «CadbsiH» (Pecnybnuka TaTtapcTaH)

00O «Kambiwnosckuii koxeBeHHUK» (Ceepanosckas obn.)

[NoBomkcKmn

000 «Kapuctar» (KabapguHo-bankapckas Pecnybnvka)

CeBepo-KaBkasckuii -
P 00O «MaxaudkanuHckun kox3asog» (Pecnybnuka [JarectaH)
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PepepanbHbIN OKpPYr MpeanpuaTunsa
Ypanbckui 00O «Kambliwnosckui koxeBeHHUK» (CBepanosckas 06r.)
[anbHeBOCTOYHbIN 00O «Caxabynt» (Pecnybnuka Caxa (Akytus))

1.3 DKOHOMMYECKaa CUTyaLUs U 3aHATOCTb B KOXKeBEHHOMN
NPOMbILLNEHHOCTU cTpaH EBponenckoro coobuecrtsa

HecmoTpsa Ha nporpeccuBHoe pacwmpenHne EC go 27 uneHoB, obliee 4ncrno Koxe-
BEHHbIX NMPeanpuATUn NPoAoINKaeT CHWXaTbCA. 3a nocrnegHee OecATUNETUE KOXEBEHHbIN
CEKTOp MOTepsin TpeTb CBOEro NMPOMBbILLMIEHHOIO NoTeHumnana n Tpetb paboyen cunbl. bonb-
Wwaga 4YacTb NoTepb NPOMBbILLSIEHHOMO NoTeHUuMana KoXXeBeHHbIX NPOM3BOACTB OTMeYanach B
ctpaHax CesepHon EBponbl, F'epmaHmm n B AHrnun. OnpeaeneHHble notepu Habnoganuce B
TakuMx cTpaHax, kak Utanua u Mcnaums. OCHOBY KOXEBEHHbIX npeanpuatun B EBpone co-
CTaBnAOT Marnble U cpeaHne NpeanpusaTus ¢ JaBHen Tpaguumen.

B KayecTBe KOXEBEHHOrO CbIpbSl UCMOMb3YKTCH LUKYPbl MOKPOCOMEHOr0 WM CyXO-
COJIEHOr0 KOHCEPBMPOBaHUS, a Takke XPOMUPOBaHHbIN nonydabpukat wet-blue. Poct nm-
nopta XpoOMMPOBaHHOrO nonydgabpukaTta cBA3aH C NeEpPeHOCOM Hambonee TpyLOEMKUX U 3KO-
Norn4yeckn BpedHbIX 3TanoB NPOM3BOACTBA B pa3BMBalOLMecsa CTpaHbl. HeraTuBHOW CTOpO-
HOW 3TOro npouecca MoXeT ObiTb NOsIBNIEHME B CTOYHbIX BOZ4Aax M aMuccusi B atmocdepy
TOKCUYHbIX COeAMHEHUIN, NPUMEHEHNE KOTOpPbIX B cTpaHax EC orpaHn4eHo nnu 3anpeLyeHo.

Ha pguarpamme (cMm. pucyHok 1.3) npenctaBreHo pacnpeneneHne obbemoB npouns-
BoAcTBa KO B EC no otaenbHbIM B1aam.

B Koxku 1714 Bepxa
00yBH

B OnexHble KOKU
B MeOenbHbIE KOKU

ABTOMOOIILHBIE
KOKH

B [ amaHTepelHbIe
KOXKI

B JIpyrue BUIBI

PucyHok 1.3 — PacnpegeneHne o6beM0B NPON3BOACTBA KOX
no otaenbHbiM BUAam B EC

B Tabnuue 1.3 npeacraBneHbl AaHHbIe MO KONMYECTBY NPeanpusaTUin, YACIY 3aHATbIX
Ha MPOM3BOACTBE M 0GbeMy BbiNycka KOX B HEKOTOPbIX cTpaHax EC.
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Tabnuua 1.3 — O6bem Npon3BoACTBa U 3aHATOCTb B KOXXEBEHHOM CEKTOpE 9KOHOMUKM cTpaH EC

Yucno 3aHATbIX
KonuuectBo O6bem
CrtpaHa . Ha Npon3BOACTBe, )

npeanpuaTUn . npousBoAcCTBa, M
AHrnunsa 22 1200 8700
benbrus 2 129 473
LLBeuuns 4 193 1540
"epmaHus 14 1950 9110
dpaHuna 43 1542 4900
NcnaHus 101 2285 22150
MopTtyranus 54 1908 6531
Ntanusa 1269 17958 129 000
PyMmbIHUS 15 539 1527

OcHoBHOe BHMMaHMe B cTpaHax EC obpawaloT Ha BbICOKYD NMPOM3BOAUTENIBHOCTb
KOXXEBEHHOro MNpou3BOACTBA M COOTBETCTBME rOTOBOM MPOAYKLUMW MOLHbIM TEeHAEHUMSM B
OTAENKE KOXM.

Kak crneayet u3 pucyHka 1.3, Hanbonbwmnin o6bem Npon3BoaCcTBa 3aHMMaeET KoxXa Ansd
Bepxa obysu. Koxa ana mebenn n aTomobunbHas Koxa coctaBnsaT okono 30 % ot obule-
ro BblNycKa. OTU OTHOLIEHNA U3MEHSAIOTCH B LUMPOKUX Npefenax B TeX UMM UHbIX CTpaHax.
Hanpumep, ctpaHbl CeBepHon EBponbl (LUBeuuns, Mepmanms, Actpust 1 AHrmnsa) ocoboe
BHUMaHME yOensitoT NpPOM3BOACTBY OOMBOYHbLIX KOX A5 aBTOMOOWUIIbBHOM M aBMaLMOHHON
NPOMBbILLITEHHOCTW.

CebectonmocTb rotoBon koxm Ha 50 % — 70 % onpeaenseTcs CTOMMOCTbIO ChIpbS.
[ons TpynoBbIX pecypcoB cocTasnseT oT 7 % go 15 %, xuMmnyecknx matepuanoB — OKOSO
10 %, aHeprum — 3 %. DKonormyeckne U3LEepXKKM oueHuBatoTcs B npegenax 5 % ot cebe-
CTOMMOCTW NPOLYKLINN.

MHHOBaALMOHHbIE TEXHOMNOMMU B KOXEBEHHOMW MPOMBILLSIEHHOCTU, KaK Npasumo, cBsi3a-
Hbl C 9KOSTIOrM4yeckomn 3PEKTUBHOCTLIO N HanpaBfieHbl B OCHOBHOM Ha MCMOfb30BaHMWE Me-
Hee TOKCUYHbIX XMMUYECKUX MaTepuanos.

1.4 Jkonornyeckme NpPooGreMbl KOXXeBEHHON NPOMBbILLIEHHOCTH

TexHonorns NPon3BOACTBA KOXMW NpeaycMaTpuBaeT NPUMEHEHME PA3NNYHBLIX XUMUYe-
CKMX MaTepuarnoB, TakMX KaK CONMW TSHKENbIX MEeTannoB, (PeHONCOoAepXKalume coeanHeHus,
pacTBOPUTENM, KUCIOTbI, KpacuTenu n ap. ATV BELLECTBA NOMNagalT BMECTE CO CTOYHbIMU
BOoA4amMu B ruapocdepy, BbibpackiBatoTCs B aTMOC(EPHbIA BO34YX M HAKanMBarTCsl B OTXO-
Aax npousBoacTaa. Mo3aToMy 04HOM M3 BaXkHEWLWMX Npo6neM COBpeMEHHOro aTana pasBuUTUs
KOXXEBEHHOW NPOMbILLIEHHOCTU SIBNSEeTCA pa3paboTka HOBbIX, 6onee TEXHOMOMMYHBIX CroCco-
6oB 06paboTKM KOXXEBEHHOIO Chblpbsl, METOAOB OYMCTKM CTOYHbIX BOA U BbIGPOCOB, nepepa-
GOTKM W yTUNM3aUMM OTXOAOB, MO3BOSMSOLWIMX WCKIIOYUTL MonadaHue 3arpsisHsoLMX Be-
LLECTB B OKPY>KaloLLyt0 cpeay.

KoxxeBeHHasi NPOMBILLNIEHHOCTb OTHOCUTCS K MaTepuanoeMKkum OTpacrisiM, B KOTOPbIX
CTOMMOCTb CbIpbsi COCTaBnsET cBbilwe 70 % cebecTonmocTn roToBoW npoaykumm. Ha pucyH-
ke 1.4 n3o06paxxeHO COOTHOLLUEHME OTXOAOB M FOTOBOW NPOAYKUMU Mpu nepepaboTke LUKyp
KPYMHOro poraToro ckoTa B FOTOBYHO KOXY C €CTECTBEHHOM NTMLEBOW NOBEPXHOCTbIO.

9



UTC 40—2017

B [oTOBAA KOXa

® CnunokK

H Hpae Bble OTXOAbI

Mezgapa

M [onbeBanA obpesb

W CTpyKKa

O6pesb 0TAENOUYHARA, NOCKYT,
nblab

PacTsopumble oTXoAbI

PucyHok 1.4 — CooTHoLLeHne 6enokcogepxalnx npoayKTos
npu nepepaboTtke wkyp KPC

M3 pucyHka 1.4 cnepgyet, yto nuwb 40 % — 45 % 6enkoBbIX BELECTB LUKypbl nepe-
XOOWUT B FOTOBYIKO KOXY M Cnunok. Bospoclume TpeboBaHMs K OXpaHe OKpyKalollen cpeasbl,
WwTpadHble CaHKUMM 3a BblOPOCHI TOKCUMYECKMX BELLEeCTB, yBENUYeHue 3aTpaT Ha yTunusa-
LU0 OTXO40B Npeanonaraet pa3paboTKy HOBbIX TEXHOMOrMmM, obecneynmBatolLmMX CHUKEHUE
ob6bema oTxo4oB K 6onee NonHoe Mx ncnonb3oBaHue. Mo nuTepaTypHbIM AaHHLIM, NpU Ne-
pepaboTke 1 T KOXEBEHHOro cbipbsi 06pasyetca nopsgka 550—600 kr TBepAbIX OTXOLOB U
15-50 M3 cTouHbIX Bog ¢ nokasatensmmu XIMK 200-260 kr n BMK 75-95 «kr [9].

3HaueHus XIK n BIK, a Takke KONM4YecTBO OTXOA0B B 3HAYUTENLHOW CTEMEHU Ornpe-
aensetcsa Buaom nepepabatbiBaeMOro KOXXeBEHHOro Cbipbs Y TEXHONOMMEN NPON3BOACTBA.

OcHoBHbIe npouecchl nepepaboTKkn KOXXEBEHHOIO Cbipbs NPOBOASATCH B BOOHOWN cpeae,
4YTO NPUBOAUT K 0Bpa3oBaHM0 BOMbLUOrO KONMYECTBA CTOYHbIX BOA, COOEpXaluuxX pacTBoO-
pumble 6enkn n oTpaboTaHHbIe XMMUYECKNE MaTepuarnbl. Pacxoapl, CBA3aHHbIE C CO34aHNEM
OYUCTHBIX COOPYXeHnn, MoryT gocturaTb 40 % — 50 % Bcex KanuTanbHbIX 3aTpaTt Ha CTpou-
TenbCTBO. B CTpyKTYype u3gepxek KOXeBEeHHOro Nnpou3BOACTBA pacxofbl Ha 3KCnsyatauumio
OYUCTHBIX COOPYXEHUM W peLUeHne OpYrux 3KOMOormyeckux npobrnem uHorga AocTuraroT
10 %, 4yTO conocTtaBMMO C onnaTon Bcero nepcoHana (12 % — 14 %) [10].

XpomoBoe aybneHne Ha CerogHsALWHMM AeHb SBNSETCA CaMbiM PacnpoCTPaHEeHHbIM BO
BcemM mupe. CoeanHeHns XpoMa B 3Ha4YUTENbHbIX 06bemax nonagatT B NPpMpOAHbIE BOAOE-
Mbl. B TO )Xe Bpemsa KoXeBeHHble 0TxoAabl, cogepxawme xpom (l11), He BkntoyeHbl B EBponen-
CKMIN nepeyeHb OnacHbIX OTXOA4OB, NMOCKOSbKY He 0b6nagalT xapakTtepucTtukamu, Heobxoam-
MbIMU ANSA Knaccudukaumm nx B Ka4ecTse onacHblx oTxogos [11].

CoeguHeHna wectmBaneHTHoro xpoma (VI) He ucnonb3ytoTcsa B gybneHun. OgHako
CyLlecTBYyeT OMacHOCTb OKUcneHus coeaunHeHun xpoma (Il), NpucyTCTBYOWMX B KOXe, B
xpom (VI) B TexHONorn4eckom npotecce npomssoactea [12, 13]. Hanbonee BeposTHOM npu-
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4nHon obpasoBaHma xpoma (VI) B KOXXe MOXeT ObiTb NPOLECC OKUCIEHUS, BbI3BAHHbLIV NpU-
cyTcTBMEM CBOOOAHBIX pagukanos, 0bpasyroLmnxcs B pesynbtate BO34ENCTBMSA Ha XNpPbl Bbl-
COKOWM TemnepaTypbl B MPUCYTCTBUN KaTann3aTtopos.

BONbLIMHCTBO TEXHOMOrMYECKUX MPOLLECCOB KOXXEBEHHOIO NMPOM3BOACTBA OCYLLECTB-
nseTcs B BOoAHbIX pactBopax. OTpaboTaHHble pacTBOPbl KOXEBEHHbIX MPeanpuaTuin npea-
CTaBnAT CoBON CMOXHbIE MHOFOKOMMOHEHTHbLIE CUCTEMbI, XapakTepu3yoLmnecss BbICOKUMU
3HayeHuamn XIK n BIK. CogepxaHue pasnnyHbiX XMMUYECKUX COEAUHEHUI B CTOYHbIX BO-
Aax 3aBUCUT OT NPUHATON Ha NPeanpUATUM TEXHONOrMKU 06paboTKN KOXKEBEHHOIO CbIpPbS.

Mpn 04MCTKE CTOYHbIX BOA KOXXEBEHHOIO NPOM3BOACTBa 06pa3yeTcs HECKONbKO BUOOB
0CagKkoB, KONMMYECTBO KOTOPbIX cocTtaBnseT oT 5% go 9 % ot obuwero obbema CTOKOB.
B coctaB aTux ocagkoB BxoasT 6enkoBble BeLlecTBa, COMU, XUpbl, Kpacutenu n gpyrue co-
eMHeHus, ucnonb3yemble Anst 06paboTkun Chipbs.

OaHMM 13 OCHOBHbIX KOMMOHEHTOB OCagKka SIBMAKTCA MPOAYKTbl pacnaga 6Genkos
WKypbl. O6e3BOXMBaHNE OCALKOB NPOM3BOANTCS HA MUMOBLIX NoOWaakax, BakyymM-unbTpax,
ueHTpudyrax, mnbTp-npeccax. BnaxHocTb 06e3BOXEHHbIX 0cagkoB cocTasnseTr 60 % —
75 %. Cnocobbl nepepaboTkn 06e3BOXKEHHbLIX OCALKOB BKMHOYAKOT YyTUAM3ALUIO, KOMMOCTU-
poBaHue, npon3soacTBo Ouorasa [14]. Ocagku, He cogepXalume TOKCUYHbBbIX COeAMHEHUR,
MOXHO MCMNOSb30BaTh B KAYECTBE OPraHN4yeckmx yaoopeHun.

lMockonbKy cyxoe BewecTBo 06e3BOXEHHbIX ocaakoB Ha 50 % — 70 % cocTtouT 13 op-
raHN4YeCKUX COeAMHEHUI, TO CXKUraHUe TakMX OCaZKOB MO3BONSET HE TONbKO COKpaTUTb 00b-
€M OTXOA0B, NMoAnexalimx 3aXOPOHEHMIO, HO M MONY4YUTb OOMNOMHUTENbHbLIA UCTOYHUK 3HEP-
rmu.

3ona OT CXKuraHuMsi 0CagKoB OYUCTHBLIX COOPYXXEHUN, HE copepKallas TOKCUYHbIX Be-
LLIeCTB, MOXET ObITb MCMNONb30BaHa B KadecTBe 406ABOK B CTPOUTENbHbIE MaTepuansbl, Npu
NPoOn3BOACTBE acoanbTa, Kak HanosIHUTENb B NPOU3BOACTBE PE3NHOTEXHUYECKUX U3OENNN
[14].

3arpsasHeHne BO3QYLLHON cpeabl Ha KOXXEBEHHbIX NPeanpuaTUaX CBA3aHO C NPUroTOB-
NEHNEM N MCNOSb30BAHMEM TEXHOSOrMYECcKnX, B OCOOEHHOCTU OTAENOYHbIX, PacTBOPOB B
YCIoBMUAX MNOBbILLEHHOW TemnepaTtypbl. Mcnonb3oBaHne cynbdarta amMOHUS Ha CTaguu
o6e330nmMBaHNA NpuBOANT K 0OpasoBaHMio aMmmmnaka. CepoBOAOPOA, OTHOCALUMACA K CUNb-
HbIM TOKCUYECKUM rasam, MOXeT BblOENATbCS NPy NOAroTOBUTENbHbIX MPOLIECCaX KOXEBEH-
HOro Npou3BoAcTBa. VIcnonb3oBaHME aMUMHOCMON B KpacWUIbHO-XMPOBaIibHbIX NpoLeccax, a
TaKke B Nepmog XpaHeHusi roTOBOM NPOAYKUMM Ha CKragax NpUMBOAMT K BblOENIEHUIO NapoB
dopmanbiervga B okpyxarwLlyro cpegy. ATMOCEPHbIN BO3OYyX MOXET 3arpA3HATbLCA NeTy-
YAMW OpPraHMYECKUMU PaCTBOPUTENSMMU, BbIOENSIOWMMUCS NPU OTAENKE KOXM MONMMEPHbI-
MMW.

Hapsagy ¢ XMMWYeckMMn cCOeaMHEHMsIMU, Ha pPasfuyHbIX CTaausix NPOM3BOACTBa B
BO3AYLLUHYIO cpedy MOXET BblaenaTbcsa 60nblioe KONMYecTBO Mbinu, KoTopas obpasyeTcs B
pesynbTaTte BO3AENCTBUS TEXHONOrMYeckoro obopyaosaHus Ha obpabaTtbiBaembli MaTepuan
B npouecce WwnmgoBaHus.

BbI6pOChl TOKCUYECKMX BELLECTB, TakMxX Kak Cynbduabl, aMMMak U1 MHOrMe opraHuye-
CKMe pacTBOpUTENW, MOryT AOCTUraTb YpoBHeW, Tpebyowmx obopyaoBaHms pabounx mect
COOTBETCTBYHOLLMMN CUCTEMAMU BEHTUNALMNN.

Hay4HO-TexHu4Yeckme HopmaTuBbl BO3AENCTBUS Ha OKpPYXalollyt cpeny paspabaThbl-
BalOTCs N9 NPOM3BOACTBEHHbLIX 06BHEKTOB B hOPME NMPOEKTOB TOMOB HOPMAaTUBOB LOMYCTU-
Mbix copocos (HAC), npeaensHo gonyctumblx Bbibpocos (M10B), HopmaTnuBoB ob6pasoBaHus
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OTX040B M NUMNTOB Ha nx pasmeweHme (HOOJIP). MoctaHosneHnem lMpaButensctea PO ot
3 asrycta 1992 r. Ne 545 (c nameHeHusAMN, BHeCeHHbIMU 16 utoHs 2000 r. nocTaHOBNeHneM
Ne 461) npuHAT MNopsaok pas3paboTku 1 yTBEPXKAEHUSA SKONOrMYECKNX HOPMATMBOB BbIGPOCOB
N COPOCOB 3arpsI3HAIOLLNX BELLECTB B OKPY>KaIOLLY NPUPOLHYIO cpeay, IMMUTOB UCMNONb30-
BaHWA NPUPOLHBIX PeCYpCOB, pasMeLLleHNs 0TXOO0B.

Pazgen 2. OnucaHue TeXHONMOrM4eCcKnx NpoLeccoB, UCMNONb3yeMbIX
B HacTosiLee BpeMsl B paccMaTpuBaeMon oTpacnum
NPOMbILLNIEHHOCTH

2.1 O6wme cBeAEHNA O TeXHONOrMnN NPOM3BOACTBA KOXMU

Mpouecc npon3BoACTBa KOXM M Mexa nNpeactaBnseT cobon COBOKYMHOCTb MHOMOYMC-
NEHHbIX N OYeHb pa3HoObpa3HbIX 06paboToK Chbipbst M nonydabpukaTta, BbINOMHAEMbIX B
onpegeneHHon nocriegoBaTenbHOCTU. Bece aTM 06paboTkn No xapakrepy nexailumx B Ux Oc-
HOBE BO34ENCTBMI Ha Cbipbe U nonygabpukat yCrnoBHO MOXHO pasgenntb Ha ABe rpynnbl:
nepsass — 06paboTkn, OCHOBY KOTOPbIX COCTaBMIAIOT XMMUYECKNE U PUBNKO-XUMUYECKME HAB-
neHuns, n Btopas — obpaboTkn, 6asnpyomecs Ha MeXaHUYECKNX BO3OENCTBUSAX.

O6paboTkam nepBow rpynnbl NOABEPraTCs, Kak NpaBuio, napTumn Cbipbs UK NOny-
habpukata, NO3ITOMY UX Ha3blBalOT MapmMuUOHHbIMU. [TpOM3BOACTBEHHAA NapTUSA CbipbA —
3TO rpynna OAHOPOAHbIX LWKYyp, NnogobpaHHasa no BuAay, pasBecy Unu pasmepy, MetToay KOH-
cepBMpPOBaHUS, TOMNWNHE U NAOTHOCTU. [apTUOHHBIE 06paboTKM OBBLIMHO OCYLLECTBIAIOTCS
norpy>XeHnem napTumn cbipbst unu nonydgabpukata B obpabaTbiBatOLLYHO XXUAKOCTb U NPOBO-
AATCA B cneumnanbHon annapatype. VcknioyeHne npeactaBnsaioT Cylika M yBnaXxHeHue, siB-
NSOLWmMecs nNo CBoen CyLHOCTN (PU3NKO-XUMUYECKUMM NpoLieccamu.

O6paboTkam BTOpPOW rpynnbl HA MalUMHAX UK arperatax NoABepraroT, Kak npasuno,
OTAEeNbHbIE LWKYPbI, LWKYPKA uUnu eanHuubl nonydgabpukata. Takne obpaboTkn Ha3biBaOTCS
nowmy4HbIMU.

CnoxuBLuascs K HacTosilemy BpeMeHu obuias cxema KOXXEBEHHOro Npon3BOACTBA,
oTpa)karLlas CyLHOCTb BbIpabOTKM KOX, UMEeT CneayoLnn BuAa;:

- BblA€NeHNe M3 LUKYpbl AEPMbl C HEOOXOAUMbIMK ANA OAHHOIO BMAA KOXW MUKPO-
CTPYKTYPOW Y XMMUYECKMM COCTaABOM (NOSTy4EHUS ronbsi);

- (bkcaumst CTPYKTypbl ronbs, NpuaaHne CTPYKTYPHbIM 3fieMeHTaM YCTONYMBOCTU K
AENCTBUIO Briarn, TepMmnyeckum, bakrepmanbHbiM BO34eNCTBUAM (NonydeHne gybneHoro no-
nydcpabpukara);

- npugaHne aybneHomy nonydgabpukaty HeobXxoaMMbIX — PUBNKO-MEXaHUYECKMX
CBOWCTB W BHELLHEro Buaa (nony4yeHne Kpacta u roToBOM KOXMK).

B cooTBeTCTBMM C 3TUM BCE NPOLECCHI 1 onepaulun KOXXeBEHHOro NPoOM3BOACTBA rpyn-
nupyloTCa cneayowmmMm o6pa3om: OTMOYHO-3051bHbIE, 3aKaHYMBaOLLMECH NONYyYEHNEM rOMnbs;
npenayouneHo-AybunbHble, 3akaHuYMBalLWMecs nonydeHnem AybneHoro nonydabpukaTa;
KpacuIbHO-XMpoBasbHble NPOLECChl U CyLUKa, 3akaH4MBatoLLmMecsa nonyvyeHnem nonydabpu-
KaTta «KpacT», U OTAENOYHbIE, 3aKaHYMBaloLWMECa NOTyYEHNEM rOTOBOW KOXW. Takoe gene-
HWEe NPUMEPHO COOTBETCTBYET AENEHUNIO KOXXEBEHHOIO 3aBO4a Ha Lexu.

Koxa €BnsieTcs OCHOBHbIM MaTtepuarniom, MUCMNofb3yemMbiM B MNPOU3BOACTBE 00YBW,
oaexnbl, ranaHTepenHbix ndgenun, mebenu, B kKayectse 0OMBKM canoHOB aBToMobunen, ca-

12



UTC 40—2017

MOMETOB, a TaKkke BO MHOIMMX APYrnx oTpacrsx NPoMbILEHHOCTU. Ha3dHadyeHne Koxu onpe-
AeNseT TEXHONOMI0 ee N3roTOBMEHMS.

B npouecce 06paboTkn KOXKEBEHHOMO CbIpbsi HA pPas3NUYHbIX CTaausix obpasytoTcs no-
BG0o4YHbIE NPOAYKTbI, KOTOPbIE TaKKe HAaXoOAT CBOE NMPUMEHEHME B Ka4yeCcTBe MaTepmanos Ans
NULLEBON N MEANLIMHCKOW NPOMBbILLIIEHHOCTU, B KOCMETONOMMM 1 hapmaLeBTUKE.

Ha npoTtspkeHun nocnegHux net 6onblioe BHUMaHWe yaensnocb 9KONOrmMyecknm npo-
Brnemam KOXeBEeHHOro npou3BOACTBA, YTO CNOCOOCTBOBANIO CYLECTBEHHOMY W3MEHEHWUIO
TEXHOMNOrMM OTAesbHbIX NPOLECCOB N UCNOSb30BaHUIO HOBLIX, 6onee 6e3onacHbIX XMmuye-
CKMX MaTepuanos. B pesynbtate aTOro yganocb CBeCTM K MUHMMYMY NOTeHunanbHoe BO3-
AENCTBMNE KOXEBEHHbIX NPeANnpUSaTUIA Ha COCTOSAHME BO3AYLUHOW cpeabl, BOAOEMOB M MOYBbI.
TexHonornyeckne pelleHns ons ynyyeHns SKoNorMyecknx nokasatenen npegnonaratTt ux
npeaBapuUTENbHYKD CUCTEMHYH OLEHKY C y4eTOM 0OLMX 3aTpaT Ha peanusauuio 1 nraHupy-
emoro addekra.

Taknum obpasom, paboTa, cBA3aHHas C BHeAPEHMEM HOBbIX TEXHOMNOrMM obpaboTku
KOXW, HanpaBreHHbIX Ha CHWXKEHWE 3arpa3HeHNs OKpyxatoLen cpebl, TpebyeT TwarensHo-
ro aHanusa CyLeCTBYHOLUUX U HOBbIX MeTo4oB 06paboTku, B TOM YMcCne OLeHKU 3aTpaT Ha
peanu3auuio pasniMyHbiX BapMaHTOB OpraHM3aLmMm TEXHOMNOrMYeckoro npouecca.

CnoxuBLUascs K HacTosiLLeMy BpeMeHM obLias CXxema KOXEBEHHOro npou3BOACTBA
(cm. pucyHok 2.1), oTpaxatoLasi CyLHOCTb BblpabOoTKM KOX, UMEET CreayoLmi BUA:

- BblA€NeHMe U3 LWKYpbl AepMbl C OnNpeaenieHHbIMU, HeobXxoaMMbIMKU ANA AAaHHOMO BU-
Aa KOXMW, MUKPOCTPYKTYPON U XMMMUYECKMM cOCTaBoM (morny4veHue ronbs). Ha aton ctagum
OCYLLIECTBNAOTCA creyloume MmexaHmyeckue onepaummn: CroHka LWepcTn, MesapeHne, nBoe-
Hue (Npn HeobxoaMMOCTK);

- (bukcaums CTPYKTYypbl ronbs, NpuaaHne CTPYKTYPHbIM 3fieMeHTaM YCTONYMBOCTU K
OENCTBUIO Briarn, TepMmnyeckum, bakrepmanbHbiM BO34eNCTBUAM (NonydeHne gybneHoro no-
nydgabpukara). [lybneHoin nonydabpukaT OTKMMaKT, CTPOratT, KaHTYHOT;

- npygaHne aybrneHomy nonydgabpukaty HeobXoAUMbIX  (PU3NKO-MEXaHUYECKUX
CBOWCTB W BHELUHEro Bmga. ATOMy CNOCOOCTBYIOT Takme onepauuu, Kak pa3Boaka, OTXKUM,
CyLUKa, yBNaXHEHue, TsKKa, rpyHTOBaHWe, NOKPbIBHOE KpalueHue, wnndgosaHue, obecnbinm-
BaHWe, NpeccoBaHne, rnaxeHne, NsMepeHne nnoLwaan.

B cooTBeTCTBUM C 3TUM BCE NPOLECCHI 1 Onepaunn KOXXeBeHHOro NpomM3BoACTBa rpyn-
nMpylTCa cnegyowmm obpa3omM: NOArOTOBUTENbHbIE, 3aKaHYMBaKOLIMECA MNOSTyYEHUEM ro-
nbs, npegaybunbHo-gybunbHble, 3akaH4YmMBatomecs nonyvyeHmem gybneHoro nonydgabpuka-
Ta, KPACWUIbHO-XUPOBarbHblE U OTAENOYHbIE, 3aKaHYMBaKOLWMECH NosnydyeHnem nonydgabpu-
KaTa «KpacT» U1 roToBOWM KOXUW. Takoe AeneHne NpMMepHO COOTBETCTBYET AENEHUI0 KOXe-
BEHHOr0 3aBoAa Ha Lexu.

O6paboTkK, OCHOBY KOTOPbIX COCTaBNAT XMMUYECKME U PUINKO-XMMUYECKME sIBNe-
HUS, OTHOCAT K npoueccam. O6paboTkun, GasupyoWmnecss Ha MexaHUYeCKNX BO3OENCTBUSAX,
OTHOCAT K onepauuam. B pesynbTaTte Mx BbINOSTHEHUS MOTYT M3MEHATLCA pasMepbl 1 hopma
obpabaTbiBaemoro obbekTa, a uHorga u msnyeckme CBOMCTBa.

Onepauunm B KOXXEBEHHOM NPOU3BOACTBE XapaKTepU3YKTCH, Kak NpaBuio, MHANBUAY-
anbHOM 06paboTKOM KaXXAoW eanHWMLbI Cbipbs uUnn nonydgabpukaTa ¢ NOMOLLLIO MaLUWH, ar-
peraTtoB, NPMCNOCOGAEHN N T. A.

TexHonornyeckas cxema rnpou3BoACTBa KOX XPOMOBOro Metoaa oybneHnsa npencras-
neHa Ha pucyHke 2.1.
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TexHonormm Npou3BOACTBA KOX PasfnMYHOro HasHayeHuUsi MOryT CyLLECTBEHHO OTNu-
4YaTbCs, HO OCHOBHasi CXxema NPOW3BOACTBA M MOCreAoBaTeNbHOCTb MPOLIECCOB U Oorepauun
NOEeHTUYHbL. XKnakocTHble npouecchl npoBoadatcs B 6apabaHax unu 6apkacax. OtaenbHble
npoLecchbl MOryT UCNONb30BaTbCA TOMbKO ANSA OonpeAeneHHbIX BUOOB Cbipbs. Tak, 06e3xu-
puvBaHue, B KayecTBe 0b6583aTenbHOro npouecca, NpUMeHSAeTCs TOMbKO nNpu obpaboTke oBYK-
Hbl U CBUHbIX LUKYp. B npon3BoacTBE KOX M3 OBYMHbI MOXET OTCYyTCTBOBaTb npouecc obes-
BOnawmBaHnsA 6e3 COXpaHeHWUs LepCTn, MOCKOSbKY OHa MOXET HanTu NpUMEHEeHne B Kade-
CTBEe CbIpbs ANsi M3roToBNeHNs BansHon obysu 1 deTpa.

Ha oTtaenbHbIX cTagnsx NMpou3BOACTBA NONyYaloT KOXeBEHHble nornydabpukatsl, Ko-
TOpble MOTyT rnepefaBaTbCA Kak BHYTPU NpeanpuaTus, Tak U ABnsTbCA npeameTamm Topros-
nu. Tak Ha cTagum OTMOYHO-30SbHbIX MPOLIECCOB MNocrie ABOeHMs ronbs obpasyTcs ABa
CNOSi: HWXKHUI (BaxTapMsiHbIN) CNUITOK U BEPXHWUIA (NULEBOW) CNUIOK, KOTOpble nocne Aonor-
HUTENbHOM 06pPaboTKM N3BECTBLIO MOXHO MCMOSbL30BaTh B NPOU3BOACTBE NULLIEBBLIX 0H60NOYEK
n 6ruochapmnpenapaTos.

KoxXeBeHHOE Chipbe

YpaneHue conu

v
CopTupoBka
v
OTMOKa OTMOouYHO -
30MNbHbIE
v npoLecchbl
3oneHve-
obeazBonaluneaHue
v
MeagpeHue
MpeooybunbHo-
\ AyounbHble
[1BoeHKe B ronbe. npoLecchl

Obpeska Haxpomsbl,
Aoobpeska, KOHTYpUpoBaHue

v
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OkoHuaHue pucyHka 2.1

| [eoeHwne nonydabpukarta |

e

CrporaHue

Cywka. YenaxHeHue

v

MexaHuyeckue npouecchl
OTOENKK
(pasbueka, TaxKa, wWnudoea-
HWe, NpeccoBaHune, rnaxeHune)

v

MoKpbIBHOE KpalleHue
3akpenneHue

— —

[oToBaga KoXa

PucyHok 2.1 — Cxema TeXHOMOorM4eckoro npoLecca NpoM3BoACTBa KOX XPOMOBOro Ay6rneHus

Mpn 06paboTke OBUYMHLI TAKOM NPOMEXYTOYHOW CTaanen siBnsieTcsa nukenesaHue. MNu-
KeneBaHHOE rofibe MOXeT nepefaBaTbCs Ha Apyrve NpeanpusaTua Ang ganbHenwen nepe-
paboTKu.

Hanbonee pacnpocTpaHeHHbIMM Buaamu nonydgabpukatoB, KOTOpble MOXHO nepeaa-
BaTb C NPeAnpuUsTUA Ha Npeanpuatmne, SBNATCA BraXHbIn nonydgabpukat nocrne XpoMoBo-
ro aybnexma wet blue n BbiCcylweHHbIN nonydabpukat nocne KpacunbHO-XMPOBanbHbIX NPO-
ueccoB 6e3 OTAENKN «KpacCT».
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KoxeBeHHoe cbipbe MOCTyrnaeT Ha MnpeanpusTUs U3 pasnmnyHbiX UCTOYHUKOB: Hero-
CpPeACTBEHHO OT MsconepepabaTbiBaloLLMX 3aBOA0B, OT 3aroTOBUTENbHLIX OpraHusauui u
dUpM, OT YaCTHbIX NKL,.

2.1.1 NMpueMka, COPTUPOBKA U XpPaHEeHUE KOXXEeBEHHOro Chbipbsi

[MepBbIM TEXHOMOMMYECKMM MNoApasaefieHNEM KOXEBEHHOrO MPeanpuUsaTUS SABMSETCS
KOXXCbIpbEBOW LieX, B KOTOPOM MPOU3BOAMTCA MPUEMKA, COPTUPOBKA, NMpU HEOBXO4MMOCTM
AOKOHCEPBMPOBaHME Chbipbs, U NocriegyloLlee ero xpaHeHue. lNpeasaputensHasi COpTMPOBKA
MOXeT ObITb OcyLlecTBneHa Ha 6oHe nnn upmammn-3arotToBUTENsIMA, HO B NOOOM cryyae
NPOM3BOANTLCA AOMNOMHUTENBHO B NpoLiecce npuemMkm cbipba. CopTUpoBKa OCyLLECTBNSETCA
B 3aBMCUMOCTM OT BMAA Cblpbsi, MacCbl, COPTHOCTU. B HEKOTOPLIX Cnyyasx npou3BoaUTCSA
AONONHUTENBHOE KOHTYPUPOBAHME LLKYP.

[lokoHCepBMpPOBaHNE KOXXEBEHHOIO CbipbA MPOM3BOAUTCSA METOAOM NEPECHIMNKM COMbHO,
B HEKOTOPbIX cry4vasx ¢ gobasneHnem 6nounaos.

KoxxeBeHHoOe cbipbe, cchopMMpoOBaHHOE B MPOU3BOACTBEHHbLIE MAPTUKU, XPAHUTCS Ha
cneumnanbHbIX MOAAOHAX B BEHTUIIMPYEMbIX M NPOXIIAAHbIX MOMELLEHUAX, OTKyAa NocTynaeT
Ha 06paboTKy B OTMOYHO-30JTbHbIN LIEX.

2.1.2 OTMOYHO-30J1bHbIE NpoLEecChl U onepauum

OTmMoka. bornbluas 4acTb KOXXEBEHHOMO Cbipbs NOCTYNaeT Ans nepepaboTkm Ha Koxe-
BEHHble 3aBOAbl B KOHCEPBMPOBAHHOM BuAe (MOKPOCONEHOM, MPECHO-CYyXOM, CyXO-
coneHom). PackoHcepBupoBaHME Cbipbsi U MpUBEOEHUE ero B COCTOSIHME, MaKCMMarbHO
npubnuxatroLieecs K napHoOMy Kak no cteneHu obBOAHEHMS, TaKk U MO MUKPOCTPYKType, Ao-
cTuraeTcs B npouecce OTMOKU. [1pn 0TMOKe M3 Cbipbs YAANATCA KOHCEPBUPYIOLLME Belle-
CTBa, Ipsi3b, KPOBb N pacTBopumMble 6enku. LLKypbl nocrne oTMOKM SOMKHbI BbITb MATKMMK MO
BCEN TONMWWHe 1 nnowanu, maToBo-6enbiMm B paspese. CogepxaHue Brarm B Cbipbe U3
LLUKYP KPYMHOro poraTtoro ckoTa nocrne oTMOKM AO0JMKHO ObiTb HE MeHee 65 %.

OTtmoka npoBOAUTCA B NOABWXHOW annapaType, B OCHOBHOM B 6apabaHax. BHelwwHun
Bna 6apabaHa ons npoBeaeHNst OTMOYHO-3051bHbIX NPOLECCOB NpeACTaBneH Ha PUCYHKe 2.2.

PucyHok 2.2 — bapabaH ansi 0oTMOYHO-30/1bHbIX MPOLIECCOB
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MpooomknTeNbHOCTL MpoLecca OTMOKM OMNpeaensieTca B 3aBUCMMOCTM OT MeToda
KOHCEPBMPOBAHUS, COCTOSHUS CbIpbsi, UCNONb30BaHNA 0BOCTpUTENEN U COCTaBNSAET OT He-
CKONMbKMX YacoB A0 ABYX CYTOK. B HEKOTOpbIX criyyasx Ans npeaoTBpalleHns passutna 6ak-
TepuanbHbIX NpoueccoB B pabouni pactBop BBOAAT Guoumabl. Ona nHTeHcudukaumm npo-
uecca OTMOKM PeEKOMeHAyeTCs MCNonb3oBaTb (PEPMEHTHblE npenapaTtbl U NOBEPXHOCTHO-
aKTUBHbIE BELLECTBA.

Mpyn npoBeAeHUM OTMOKM KOHTPONMMPYHOT napaMeTpbl npouecca (Temnepartypy, Xua-
KOCTHbIN KOIMULMEHT (K. K.), NPOAOIMKUTENBHOCTb, pacxo XMMUYECKNX MaTepmanos 1 BO-
Abl), COCTOSIHME LWKYP (MArKOCTb, LBET pa3pesa LKYpbl, KOTOPbIA SOMMKEH ObiTb paBHOMEPHO
6enbiM), COCTOSHME BOSTOCSHOMO NMOKPOBa.

O6e3BonawmBaHne u 3oneHue. Llens obessonawmeaHua — ocnabneHne cBA3N BO-
noca v anugepMmmca C¢ 4epMOn U MornHoe ero paspyweHue. Npu obpaboTke LKyp B Cynb-
bnaHO-N3BECTKOBOM pPacTBOpe OAHOBPEMEHHO C 00e3BonallMBaHMEM OCYLLECTBMSETCA 30-
neHune. OTOenbHblE TEXHONOMMK NpeaycMaTpMBaloT UCMOMb30BaHME LLEMNOYHbIX NpoTeas u
BCNoOMoOraTesibHbIX XMMUYECKUX MaTepmnarnoB Ang ycuneHms obessonawinBaoLlero 4eNCTBUS.

Mpn obesBonaliMBaHUN Cbipbsi U3 LLUKYP OBEL ANS COXPaHEHUs1 LEeHHOW LepCcTu UcC-
NoNb3yT HaMa3HOW MeTo[, 3aKM4aloLWNNCa B HAHECEHUN Ha BaxTapMsIHYI0 CTOPOHY LLKY-
pbl CMeCK, COCTOSILLIEN U3 CyNnbduaa HaTpus, rMApoKcMaa Kanbums n xnopmuaa kanbumus. 9Ta
CMeCb MOXeT ObITb HaHeCeHa Kak BpPY4YHyl, Tak U MeTogoM nonuea. B pesynbrtate Takon
006paboTkM CBA3b BOSiIOCa C 4EPMOWN 3HAYUTENBLHO ocrnabeBaeT, N ero MOXHO ferko yaanutb
CO LUKYPbl Ha BOSTIOCOCIOHHbIX MalLMHax unu Bpy4vHyto. OBYMHA nocne yganeHus WepcTu no-
CTynaeT Ha 3051eHue.

B pesynbTtate 3oneHua nonyyarT ynpyroe Habyxwee ronbe, ocBobOOXOEeHHOE OT
LUEPCTU, a TakkKe B 3HAYUTENBbHOW CTENEHU OT rnobynapHbIX 6enkoB U HeGenKoBbIX KOMMO-
HEHTOB.

Me3gpeHue. HaszHayeHne onepauun — yaaneHue Co LIKYp WUn rofibs Ha Me3apuiib-
HbIX MalUMHax MOLKOXHO-XMPOBOW KreTyaTku, npupesen msica U cana. MesgpeHue moxer
NPOBOANTLCS B Cbipbe MOCNe OTMOKM M 30MneHns. Hanbonee kayecTtBeHHOe me3gpeHue ocy-
LLIeCTBMSETCA Nocne 30neHus, korga obpabaTtbiBaeTcs rofibe B COCTOSIHMM HabyxaHus, npu
KOTOpOM gocTuraetcs Tpebyemas cTeneHb ynpyroctv v BbipaBHMBaHWE TOSLWMHbI OTAEMb-
HbIX TOnorpauyYecKnx y4acTKOB.

Mesgpa, yoandaemas B npouecce MalnHHon obpaboTkm, nogaeTcsi C NPOMbIBHOW BO-
A0 B cneumanbHble COOPHUKMN.

IBoeHue ronbs. HasHayeHne onepaunmnm — nosydyeHne rofibst U KOXn 3agaHHOW Ton-
WmHbI. MpenmyliecTBaMmm ABOEHMSA roNbs ABNAIOTCA Gonee BbICOKOE KayeCTBO KOX M 60nb-
LUMIA BbIXOA FOTOBbLIX KOX MO MMowiagn no CpaBHEHUIO C ABOEHMEM XPOMMPOBAHHOMO Mony-
abpukata. OgHaKO paBHOMEPHOCTb TOJLLMHbI FOflbs B pe3yrbTaTe OBOEHUS He Bcerga oT-
BevyaeT npeabsensemMbiM TpeboBaHuaM. K ToMy e OBOEHME B rofibe sIBMsieTcst 4OCTaTO4YHO
TPyOoeMKoW onepaumen.

Onepaumsa Npom3BoaUTCS Ha OBOWSbHbLIX MalMHAX, CHAGXEHHbIX JIEHTOYHBIM HOXOM.
B pesynbTate pacnunuBaHus rofbs NonyyYaoT BEPXHUIA (MMLEBOW) U HUXHUI (BaxTapMsHbIn)
CMUIOK.
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2.1.3 NpepayounbHO-AYOUNBbHbIE NpoLecChl U onepauum

O6e33onuBaHume. Llenb npouecca — yganeHue WeNoYHbIX peareHTOB U3 rofbs no-
cne 30NneHna n cHATne Haxopa. MNpn 06e33onnBaHMM NPUMEHSIIOTCA KUCMbIE CONK, Hanpumep
cynbcat amMoHus, 1 cnabble opraHnyeckne KUCNoThl, HANPMMEpP MOMOYHasa Unu tanesas.
Mcnonb3oBaHWe CUMbHbBIX KMCAOT MOXET NPUBECTU K 06pa3oBaHMI0 TOKCMYHOIO CEpoBOAO-
poga. B npouecce obes3onuBaHus M3 rofibs U3BMEKAKOTCH BOOOPACTBOPUMbIE Gernku u
ocTaTKku KepaTuHa Bonoca. B pesynbtate o6e330nuBaHns rofibe nepeBoauTcs B COCTOSIHUE,
Onn3koe K HenWTpanbHOMY, YMeHbLUAeTcs ero HabyxaHue, co3gaetca pH cpeabl, 6naronpu-
ATHBIV NS NPOBEeAEHUs MArYEHNs, YMeHbLUAeTCs coaepXaHne B ronbe conem Kanbuus.

MsaryeHue. 310 KpaTkOBpeMeHHas obpaboTka YaCcTUYHO UMK NOSMTHOCTLIO 06e330Mn€eH-
HOro ronbsi B BOAHOW cpefe rnpuv NoBblLEeHHOW TemnepaType dhepMeHTHbIMU rnpenapartamu, B
pesynbTaTte KOTOPOW yoanawTCs OCTaTKM FHencTa, NpoUCXoauT MOMHoe onajeHue Haxopa,
yaaneHne u3 gepmbl MEXBOJIOKOHHbLIX 6efikoB, NPOAYKTOB pacnaja KepaTuHa, yrnesogoB U
XWPOB LLKYpbl, yBENUYMBAETCA BO3AYXOMNPOHMLAEMOCTb ronbs. B npouecce msardyeHus npo-
ncxoant bornee rnybokoe pasgeneHne CTPYKTYPHbIX 3fIEMEHTOB JMUEBOrO Crosa OepMbl,
BCIeACTBME Yero OH npuobpeTaeT MArKOCTb, MMagKoCTb, LIENKOBUCTOCTb, @ roToBas Koxa
CTaHOBUTCS aNnacTU4HOM n bonee Taryven.

O6e3xupuBaHue npoBoauTca Npu ob6paboTke Cbipbs N3 LLKYP OBEL, CoAepXXaHue Xu-
pPOBbIX BeWecTB B KOTOpbIX cocTaenseT 15 % — 20 %. 3HauuTenbHOoe coaepkaHue Xupa
MOXeT oTpuLaTenbHO cKka3aTbCs Ha NpoBeAeHUN NpoLeccoB Ay6reHns 1 KpalleHus.

CyLLecTBYIOT TPM OCHOBHbIX MeTofa 06e3XMpuBaHuUs:

- OpraHO3aMYyrfbCUOHHOE, NMPU KOTOPOM ronbe obpabaTbiBaeTcs B BOOAHOM pacTBOpe B
NPUCYTCTBUM NOBEPXHOCTHO-aKTUBHbIX BELLECTB U OPraHNYeCKUX pacTBOpUTENEN;

- BOAHO3MYSbCUOHHOE, NMpU KOTOPOM rofbe obpabaTbiBaeTcs B BOAHOM pacTBOpe B
NPUCYTCTBUM NOBEPXHOCTHO-aKTUBHbIX BELLECTB;

- obe3xnpmnBaHme B cpeae OpraHM4YecKoro pactBopuTens.

NMukeneBaHue. Llenb npouecca — nNogrotoBuTb ronbe K gyéneHuto. O6paboTky npo-
BOOAT pacTBOpaMu, COCTOSALUMMU U3 CMECEN KUCHOT UN OHOM KUCAOTbI U CONN. 3HaYeHne
pH NUKenNbLHONM XMAKOCTU COCTaBnsieT npumepHo 3,5.

HOy6neHue. lNMpouecc aybneHusa aBnseTcss OAHUM U3 BaXKHENLLMX B KOXXEBEHHOM Mpo-
nssoactee. [lybneHne moxeT NpoM3BOOUTLCA Kak Ha OTpaboTaHHOM MUKENbHOW XWOKOCTW,
Tak U Ha HoBOM pacTBope. [lybsimne BellecTBa BCTynaT BO B3aUMOAENCTBME C DYHKLMO-
HanbHbIMWM TPyNNamMn MOMNEKYNSPHbIX Uenen komnnareHa, obpasysa ycTonuvBble AOMOMHU-
TenbHble nonepeyHsle cBA3n. [pyn aToM npoucxoaut OPMUPOBAHUE MOPUCTON CTPYKTYpPbI
KOXW, OHa npuobpeTaeT YCTOMYMBOCTb K MMMOPOTEPMUYECKOMY BO3OEWCTBUIO, K AENCTBUIO
MUKPOOPraHM3MoB, NMOBbLILLAETCSA NPOYHOCTb Ha Pa3pbIB.

Pasnnuatot cnegyowme suabl oyéneHus: xpomosoe gybneHve, npyu KOTOPOM UCMNOSb-
3yl0T OCHOBHbIE cynbgaTtbl xpoma (llI) 0gHU unu B codeTaHuu ¢ Apyrumu ayoesuwmmmn coeam-
HEHNAMW (CONAMU aniOMUHUSA, UMPKOHUS, TUTaHa); pa3fvyHble BapuaHTbl KOMOMHMPOBAHHO-
ro oybneHuss ¢ Ucnonb3oBaHWEM PaCTUTESbHbIX, CUHTETUYECKUX N MUHEparbHbIX oybuTte-
newn.

Koxun xpomoBoro metoga aybnenunsa coctasnsatoT 80 % oT obLiero Bbinycka KOXEBEH-
HbIX (pabpukaToB. Beibop meToaa onpeaensetca TpebyemMbiMU XapakTepucTukaMu roToBbIX
KOX.
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Omxum Bnarun. Llenb onepaunn — mexaHn4yeckoe yganeHve sraru n3 npoaybneHHo-
ro nonycgabpukata (OTKMM) Ha OTKUMHBIX BanM4HbIX MalUMHaxX UM rmgpaBnnN4ecKnx OT-
XMMHbIX Npeccax.

[OBoeHue nonydabpukara. Llenb onepauun — nonyumtb nonydabpukat n Koxy 3a-
AaHHOW TonwmMHbl. [1BoeHne nonydabpurkaTta ocyeCcTBASOT Nocne XpOMOBOro AybneHuns m
omxuMma Brnaru. NMpu asoeHun nonydgabpukata gocturaetcs 6onbluas paBHOMEPHOCTb MOTo-
BbIX KOX MO TOSILUHE.

CtporaHue. Llenb onepaunn — BbipaBHMBaHWE Ha CTPOranbHOM MalUMHEe TOSILUHBbI
nonycabpukaTta no Bcen nnowagun, obecneyeHme Tpebyemon TOMNWMUHbLI TOTOBOM KOXMW, MO-
ny4yeHne YNCTON 1 rnagkon 6axtapmbl KOXW. B pesynbTaTte cTporaHusa obpasyeTcs XpomoBas
CTPYXKa, KOTOpas NpeccyeTcsl U HanpaBnseTCcsa Ha AanbHeNnLwyo nepepaboTky.

2.1.4 KpacunbHo-XupoBarnbHble Npouecchl U onepauuu

Heutpanusauus. Llenb HenTpanusaunn — NOAroToBUTb KOXEBEHHbIN nonydadpukat
XPOMOBOro AybreHns K KpalleHUI0 M KUpOoBaHuio, nosBbicuTb pH nonydabpukata. [Ons
HenTpanusaumm nPUMEHSIOT COMK LLEeMNOYHOro Xapaktepa, B OCHOBHOM ruapokapboHaT
HaTpuAa U dopmmaTt HaTpUS.

Hoay6nuBaHue. Llenb goaybnmBaHna — yMeHbLUNTb pasnuyms no TOMWwmMHe U nnoT-
HOCTM pasnu4HbIX Tomnorpaduyecknx y4acTkoB nonydgadbpukarta, CHU3UTbL NOTepu Mo Ton-
LWMHE NpU pasBOdKe W CyLUKe KOX, YNyYlWUTb pPaBHOMEPHOCTb pacrnpefeneHns Xnpyrowmx
BelwecTB. [na goaoybnveaHus UCNONb3YKOT pacTUTENbHbIE U CUHTETUYECKne aybutenu, mnx
cMecn, MMHeparnbHble aybutenu.

KpaweHune npoBogaT Ansa nonyyeHuns tpebyemoro uBeta B COOTBETCTBMM C acCoOpPTU-
MEHTOM rOTOBOM KOXW. [ns KpaleHNsa KOX NPUMEHSIOT aHWOHHbIE KUCITOTHbIE, B TOM YuChne
MEeTanfIoKOMMEKCHbIE, U NPSMbIE KpacuTenu.

XuposBaHue. Llenbto xxmpoBaHna aBnaeTca npuaaHue Koxe MArkoCTU, 3NacTUYHOCTH,
npegoTBpaLleHne ycaakm KoxX B npouecce cywku. Koxn ona obysu, ogexabl U ranaHtepeu
obpabaTbiBalOT aMYNbCUAMM XKUPOB. HaTypanbHyo T XUPYIOT B pacniaBe XUPOoB.

OTXKuM BRnarm npoBOAAT HA OTKUMHbBIX U KOMOMHMPOBAHHbLIX OTXXUMHbIX Pa3BOAHbIX
MawmHax. CHWxeHne coaepxxaHve Bnaru B nonydabpukate NoNoOXUTENBHO BNMSET Ha Kade-
CTBO BbIMOSIHEHUS Pa3BOAKM nonydgabpukaTta, NPon3BogMTENBHOCTL PaboThl HA 3TOW onepa-
UMM 1 Ha BbIXO, KOX MO nroLagu.

Pa3Bopgka. Llenb onepauun — pasrnaxuBaHue Ha pa3BOAHOM MalUMHEe NULEBOWN Mo-
BEPXHOCTU nonydabpukaTta, ycTpaHeHMe UMEKOLLUXCH Ha HEM MOpPLLUMH, crmboB, pacnpasne-
Hue nepudepurHbix y4acTkoB. B pedynbTate pasBoaky 3HAYMTENbHO YNyyllaeTcs BHELUHUN
BUA, NUUEBON MOBEPXHOCTU nonydabpukaTta, yBenMyMBaeTCHa BbIXO4 KOX MO nNnowaan Ha
15 % — 20 %.

2.1.5 CywunbHO-yBRaXHUTeNbHbIe NpoLuecchbl

Cyuwka. Llenb cywkn — yaaneHne n3bbiToyHon Brarm n3 nonydgabpukara. Npu cylke
3aBepLiaeTcs npouecc GopMnpoBaHusa KoXn. Cylika MOXeT NpoBOAUTLCS B CBOOOAHOM Unu
B (PMKCMPOBAHHOM COCTOSIHUM (BHaKIENKYy Ha MracTuHax, BPaCTsKKy Ha nepdopnpoBaHHbIX
pamax, B YCNOBUSAX BaKkyyma).

MonydabpukaTt xpomoBoro AybneHns ang sepxa obysu cywwiaT B ABE UMW TpU CTagauu:
Ha NepBoOKn CTagun B CBODOAHOM COCTOSIHUM UMM BHAKMNEWNKY Ha CTEKNAHHbIE NOBEPXHOCTU, Ha
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BTOPOW CTaguwm (Mocne yBRaXXHEHUS N TAXKKA) — B (PUKCMPOBAHHOM COCTOSAHUM Ha pamax
UNK rnagkux NoOBEPXHOCTAX BaKyyMHbIX CyLnnok. [Mpu TpexctaguiHon cylwike nonydgabpukat
BbICYLLUMBAIOT A0 BNaxHocTh 28 % — 40 % B BaKyyMHbIX CyluMriKax, AOCyLIMBaKT B cBo6oa-
HOM COCTOSIHUM OO PaBHOBECHOW BMAXXHOCTU W MOCNe YBMAXHEHUA U TSXKU NpoBOAAT 3a-
KNIOYUTENBbHYIO CYLLKY B (PUKCUPOBAHHOM COCTOSHUN.

MHorocTagunHasg cyluka Heobxoanma ans nonyvyeHns MArkux Kox, 4To umeeTt ocoboe
3Ha4yeHue npu BblpaboTke NULEBBIX 3NACTUYHbBIX KOX, KOX ANA NepyaTok 1 ogexabl.

YBnaxHeHue. Koxa nocrie Cywku oTnn4aeTcs CTOMKOCTbIO, Marnown MOABWXKHOCTbLIO
CTPYKTYPHbIX 31IEMEHTOB, B TOM UMM MHOW Mepe CKNeeHHbIX B npouecce cywku. [Ansa adpdek-
TMBHOTO BbINOSIHEHUSA MOCNEAYLWMX MeXaHUYeckux onepauum (Tskku, pasdvekm mn gp.), a
Takke ONs npegynpexaeHus nosesrneHus aedeKkToB Heob6X0AMMO YBENUYMTb NOOBUMXHOCTb
CTPYKTYPHbIX 3N1EeMEHTOB AepMbl, npuaatb nonydgabpukaTty nractunyeckme cBoncTBa. IJTO
AO0CTUraeTcs NyTem yBAaXXHEHUS BbICYLLUEHHbIX KOX.

KonuyecTtBo BBeAeHHOW B nonydabpukat Bnarn B pesynbTaTe YBNaXHEHUs 3aBUCUT
OT Buga nonydabpukarta, npumeHseMoro obopyaoBaHUA M MHTEHCUMBHOCTU Aedopmauumi
npu MexaHU4Yeckux onepawmsx.

2.1.6 OTaenoY4Hble onepauum

Tsikka. Llenb TSHKKM — NOBbICUTb MPOYHOCTb, MSAMKOCTb, TMMOKOCTb M 3MacTUYHOCTb KOX
XpOMOBOro aybneHusa, T n ap., yBennuutb Ux nrowanb N YMeHbLUNTb TAry4ecCTb. TsPKKY
BbIMOMHAT HA TAHYSMbHbIX MalUMHaxX PasfnyHbIX TUMOB HECKOSIbKO pa3 C NMpPOMEXYTOYHOW
NPONEXKON.

MokpbiBHOEe KpaweHue. [NoKpbIBHOE KpalleHue BKYaeT COBOKYMHOCTb (OM3UKO-
XUMNYECKMX N MEXAHNYECKMX BO3LENCTBUN, HA3HAYEHNE KOTOPbIX — MpUAaHNE KOXe Kpacu-
BOrO BHELIHEro BuAa, COOTBETCTBYHOLEro TpeboBaHMAM MoAbl, Heobxoaumblx OU3UKO-
MeXaHN4YeCKMX CBOWCTB, a TaKke yBenuyeHue Bbixoda nnowaaun. lNokpbiBHOE KpalleHue
MMEET MepBOCTENEHHOE 3HAYEHWE B PaCLUMPEHUN N OOHOBNEHMM ACCOPTMMEHTA KOX, WX
KOHKYPEHTOCNOCOOHOCTU. [neHKa NOKPbLIBHOW KpPacKW, HAHECEHHad Ha NULEBYI MOBEepX-
HOCTb KOXMW, npuaaeT en Heobxogumbln Greck unmM MaToBOCTb, MO3BOMSIET BLIPOBHATb
OKpackKy, MofnyyeHHy npu 6apabaHHOM KpalleHuW, 3aKpbliBaeT He3HauuTeslbHble NUUEBbIe
NOPOKM.

[MokpbITME Ha KOXe AOMMKHO obnagaTb XOPOLMMM SKCMnyaTauMoOHHbIMU CBONCTBaAMM
(YCTOMYMBOCTBIO K MHOTOKPaTHbIM LMKINYECKUM OedopMaLmsaM, YCTOMYMBOCTBIO K TPEHWUIO,
MOPO30CTOMKOCTbI0), 0becneynBaTb rMrmMeHNYECKMe CBOMCTBA KOXW. OTAeno4YyHoe NoKpbiTUe
CO3[Jal0T Ha KOXe nyTeM nocriegoBaTeribHOro HaHeCeHUs1 Ha ee MOBEePXHOCTb rpyHTa, Mo-
KPbIBHOM Kpackn n 3akpenutend. NoKpbiTUe Ha Koxe npeacTtaBnseT cobon MHOrOCIOMHYHO
KOMMO31umio U hopMMpyeTCsl B HECKOSbKO NpuemMoB. Kaxabii CNon MMeeT CBOE HasHayeHue
M CBOMCTBA.

WnudoBaHue u obecnbinuBaHue. Llensb wnudoBaHns — CHATME TOHKOrO Criosi Ko-
XN C NMLUEBON CTOPOHbI UM GaxTapmbl C NOMOLLBLIO LWNMdoBanbHON WKypkn. Mpu wnudo-
BaHWM C BaxTapMbl KOXa BblpaBHMBAETCS MO TOnNwuHe 1 npuobpeTaet GapxatuctocTtb. [y-
TEM WNUGOBAHUSA C NULEBON CTOPOHbI YAANAKT MeNkue Herrnybokme nuueBble NOPOKU UIu
BCIO NMNLIEBYIO NOBEPXHOCTb, Kak 3TO TpebyeTcs npu BblpaboTke KOX C UCKYCCTBEHHOMW NuLe-
BOW MOBEPXHOCTbLIO. BaxkHoe 3HaveHue nmeet wnmgoBaHne nNpu BbipaboTke BOPCOBLIX KOX
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(Hybyk, Bentop, 3amwa). lUnudoBaHne BLINOMHAT Ha creuManbHbIX WANgOBanbHbIX Ma-
LUMHAX, KaK NpaBunio, HECKOMbKO pas.

B pesynbTtate wnudgoBaHnsa Bblaensetca 6onblioe KOMMYecTBO Mblnn, KoTopas
AOIKHA ObITh yaaneHa Ha obecnbinMBaoLWmMx MallnHax.

pyHTOBaHME — HaHeCeHWe HENUrMEHTUPOBAHHOIO MPOMUTLIBAIOLErO U MUTMEHTU-
POBaHHOIO rPyHTa.

HenurmeHTUpOBaHHbLIN FPYHT NPOYHO CBA3bIBAETCA C KOXen n obecneymBaeTt aare-
3110 MocneayLmx CroeB MOKPbITUSA, B TOM YUCIE MUIMEHTUPOBAHHOIO rpyHTa. Henurmen-
TUPOBAHHbIA FPYHT HAHOCAT Ha MOBEPXHOCTb KOXMW B pacrnbliMTeSbHbIX arperatax u 3atem
noacywmsatot. [lpuMeHeHne NponuTbIBalOLWMX MPYHTOB NPeayCMOTPEHO Npu BbipaboTKe KOX
C aHWMHOBOW M MOSTyaHWNMHOBOW OTAENKOM C LeNnblo co34aHusa NOASOXKN ANs nocnenyto-
LLMX CNOEB OTAENOYHOro NOKPbITUA. [PONUTLIBAIOLLNIA TPYHT HAHOCAT C MOMOLLbI NOSIMBOY-
HbIX MALUWH, Bany4HbIX MallWH WX B pacnbliUTENbHbIX arperatax.

Pa3buBka. [1pn BbipaboTKe 3MaCTUYHbIX, NepYaTOYHbIX KOX MU BeNopa Ans OCTUXe-
HUs TpebyemMon MArkoCcTM NpoBOAAT pa3bueky B nogBecHom 6apabaHe.

MUrMeHTUPOBaHHBLIN FPYHT MpuaaeT NOBEPXHOCTU KOXN HEOOXOAMMYO OKpacKy, Bbl-
paBHMBaET MUKPOHEPOBHOCTU Ha MOBEPXHOCTU KOXM.

MMUrMEHTUPOBAHHbBIN FPYHT HAHOCAT Ha KOXY B LLETOYHbIX arperatax, B KOTOpbIX pabo-
Y pacTBOp pasbpbldrBaeTcs M3 (POPCYHOK Ha ABMXKYLLYIOCA KOXY, BTMpPaeTCcs cneumnanb-
HbIMW LLEeTKaMW, 3aTeM MOACYLUMBAETCA B CneumanbHOM 30He Toro e arperarta. [urmeHTu-
POBaHHbIN MPYHT MOXHO HAHOCUTb Bann4HbIM CNOCOGOM.

lNMoKpbIBHasA Kpacka — CroXHas KOMMOo3uLmMs, B COCTaB KOTOPOMW BXOOAT pasfnyHble
nneHkoobpasoBaTenu, MUrMeHTbl, KpacuTenu, NnacTuukaTopbl, a Takke BCroMoraTesnbHble
nobaBkun. [OKpbIBHYIO Kpacky (cpefHue Crov MOKPbITUS) HAHOCAT Ha 3arpyHTOBAHHYHO MO-
BEPXHOCTb KOXW OYE€Hb TOHKMMW CROAMU MyTEM MHOFOKPaATHOrO pacnbifieHns (3—4 nokpbITus
C NPOMEXYTOYHOWN NOLACYLUKOWN).

3akpennswmn cnom npegHasHadeH ansg npMaaHist NoKpbITMO Gnecka, yCTon4mBo-
CTM K ME€XaHW4YeCKuM BO3OEeNCTBUSAM, NOBbILLIEHHOW TeMnepaTtype, BoAe, OpraHn4eckMm pac-
TBOPUTENSAM.

lNMpeccoBaHue, rnaxeHne, Hape3ka (TUcHeHue). yTem npeccoBaHus OPMUPYIOT
NMOKPbITUE, BbIPAaBHUBAKOT NULUEBYIO MOBEPXHOCTb KOXMW, MpuaalT en bneck, ynydwarT
BHELLUHUA BMA, a TakKe MOBbLILAKT afre3nio NoKpbiTUS K Koxe. peccoBaHue BbIMOMHAKT
NANTON, KaK rMagkon, Tak U C pasfnUyHbIMU PUCYHKaMW. TucHeHue (Hapeska) MOoBbIWaeT
COPTHOCTb KOX W yryyllaeT nx Ucrnonb3oBaHue npu packpoe Ha obyBHbIX habpurkax.

Mpy nNpeccoBaHUM M TUCHEHUN OBNArOPOXEHHbIX KOX YMNIIOTHAETCA NULEBOM CIOMN,
YMEHbLUAeTCs ero BnNMTbiBatoLLlasi CNocobHOCTb, YTO NpenaTcTByeT obpa3oBaHMIO NpoBanos
NMOKPbITUS, XapaKTepPM3YLLMXCA HEQOCTAaTOYHOM YKPbIBUCTOCTLIO, LIEPLLABOCTbI0 M MaTOBO-
CTbIO NMLLEBON NOBEPXHOCTU KOXMW.

MpokaTka. [pokaTka — 3aBeplialollas OTAenoYHas onepaumst Npu BbipaboTKe KOX
Ansa HM3a obyBu. B pesynbTate NpoKaTku MNOBbLILAKTCS XXECTKOCTb U NIIOTHOCTb KOX, YBENN-
YMBAOTCH CONPOTUBIIEHME Pa3pbiBY, MPOYHOCTb AEPXaHUs Kpenutensa B o0yBu (BUHTA Unu
LWINUIbKK), Nnowaab, npuobpetaetca 6neck, BblpaBHMBAETCA MOBEPXHOCTb KOXMW. [JaBneHune
npyv NpokaTke perynupyetcsa B 3aBUCMMOCTU OT BMOA W HasHadeHus Koxu. [NonydabpukaT
NPOKaTbIBAKOT Ha PONIMKOBbLIX HEMPOXOOHbIX U NMPOXOAHbIX KaTKax.
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VlsmepeHMe nnowaan u TomnwWwmHbl. [1nowanb 1 TONMWMHA KOXN n3mepdarTcda aBTo-
MaTnU4eCKMn Ha MNMpoxoaHblX MallMHaX KOHTAKTHOIo " OECKOHTAKTHOro OEeNCTBUA C MEXaHMNYe-
CKUMU U SJTIEKTPUYHECKMUMUN CHETHO-pEeLLIaloLMMn yCTpOIZCTBaMI/I.

2.2 CHMXeHMe noTeHUManbHbIX Bbl6pOCOB B OKpYyXalwLwyrlo cpeay

OCHOBHbIMM Bbl6pOcaMVI B OKpyXallwyr cpenly OT KOXEeBEHHbIX I'Ipe,D,I'IpVIFITVIVI ABIA-
IOTCA CTOYHbIE BOAbl, TBEPAbIE OTXOAbl U Bbl6pOCbI B aTMOCCbepy.

2.2.1 CTO4HbIEe BOAbI

CTOYHblE BOObl KOXXEBEHHBIX NPeanpUATUA XapaKTePU3YIOTCS BbICOKUM coaepXKaHUeM
OpraHMYecknx U HEOPraHNYECKUX XUMUYECKMX COeaMHEHUI. cnonb3yemble B TEXHOMOrnye-
CKMX npoueccax XMMUYecKkue peareHTbl U Boda NpeacTaBfieHbl HA PUCYHKe 2.3 Ha cxeme
crieBa, a C NMpaBoyi CTOPOHbI NoKasaHa XapakTepucTka 0OpasyoLMXCA OTXOA0B M CTOYHbIX
BOQ,.
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OkoH4aHue pucyHka 2.3
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PucyHok 2.3 — lNoTpebnsaemble XuMnyeckme BeLLeCTBa U XapakTepucTuka CTOKOB

Ounctka CTOYHbIX BOA MOXET OCYLLECTBNATLCSH Ha OYUCTHbLIX COOPYXKEHUSX Heno-
CPEACTBEHHO Ha KOXXEBEHHbIX NPeanpusTUaX UM nocne npenBapuTeNbHOM OYUCTKM — Ha
crneumanm3MpoBaHHbIX YCTaHOBKaX BOOAOOYMCTKM.

CyulectByeT MHOXECTBO pPa3HOOOpPa3HbIX TEXHOMOrMA OYUCTKM NPOU3BOACTBEHHbIX
CTOKOB, Cpeau KOTOPbIX MOXHO BblAenuTb cnegytowime (cMm. Tabnuuy 2.1):

Tabnvua 2.1 — MeToabl O4YMCTKN CTOKOB KOXXEBEHHBIX NPeanpuaTui

YnaBnuBaHue n yaaneHue rpyobix npumeceii (B3BeLLEHHbIe

MexaHun4yeckas ouncTka
BeLLeCcTBa, KONMnovaHble CUCTEMBI, XMpbl, Macna, NAB)

DuU3MKO-XUMMYECKasa o4YnCTKa BkntovaeT B cebs okncneHune, ocaxaeHue, onotaumio. MNpu
3TOM yOansoTCs OpraHWyeckue COoefuHeHusl, Cynbguabl,
conu xpoma

Bronornyeckas ounctka Brnoxnmnyeckoe okucrneHne opraHMyYecknx BeLEecTB Mopf

AeVicTB1EeM adpOBHbIX M aHadPOBHbIX MUKPOOPraH13MoB

2.2.2 BTOpu4HbIe NPOAYKTbl U OTXOAbl KOXXEeBEHHOro NpousBoacTBa

B npouecce nepepaboTkmM KOXEBEHHOIO Cbipbsi B FOTOBYHO KOXYy nepexoaunt oT 20 %
0o 25 %, B 3aBUCMMOCTUN OT Has3HayYeHUs roTOBOW KOXMW, OT oBOLlen mMacchl LWKyp, NocTynato-
Wwnx Ha obpaboTtky. OcTaBlIascs 4acTb pacTBOPSAETCA U NepexoauT B CTOYHble BOAbl U
HakannMeBaeTCs Ha oTAerNbHbIX cTaanax obpaboTkm B BUAe oTxoAdoB. B 3aBncumocTu ot cra-
AN, Ha KOTOPbIX OHM 0BpasyTcd, OTX04bl MOXHO KraccuduunmpoBaTtb MO CTENEHN UX TOK-
cuyHocTM (cMm. Tabnuuy 2.2).
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Tabnuua 2.2 — lMNMepeyeHb oTxogo. (cornacHo NOCT 30775—-2001 «PecypcocbepexeHue.
O6palleHne ¢ oTxogamu Knaccudukaums, ngeHTndnkaums n KOQUPOBaHME»)

Kop oTxopa OnucaHune oTxopa
410 OTxoabl OT BbIAENKN KOXU
411 OT1xoabl N3BECTKOBOrO pacLlenseHuns
412 MN3BecTKoBblE OTXOAbI
413 O6e3xnpeHHble 0TX0ab!
414 Mcnonb3oBaHHble Boabl, cogepxatume Cr(VI)
415 Mcnonb3oBaHHble Bogbl, cogepxatume Cr(lll)
416 Mcnonb3oBaHHbIE BOgbl 6€3 Xxpoma
417 LWnam, cogepxatumin Cr(VI)
418 LWnam, cogepxatumi Cr(lll)
419 LLnam 6e3 xpoma
4110 OTxoabl Bblgenku Kox (ckobnenune, paspesaHme, Nonnposka)
4111 Mornowatowme punbTpyowme Mmatepunanbsl, 0GTUPOYHbIE TKAHW U 3aLLNT-
Has ogexaa

OTxoabl BbIAENKM KOX BKMOYaOT COJb, BONOCHI UK LWEPCTb, 00pe3b, Me3apy, CTpyX-
Ky, Upbl, 0oTpaboTaHHble Macna, WrnamMbl OT OYUCTKN CTOYHbIX BOA, OTXOAbl OT OTAENOYHbIX
NMPOLECCOB, OPraHNYecKMe pacTBOPUTENN, KOXKEBEHHYIO Mbiflb U ApYyrMe BellecTsa.

O6beM 1 BMA OTXOO0B BO MHOIOM OMNpeAensieTcsl TEXHOMOorner NnpomM3BoacTea U Me-
TOOMKON OYUCTKU CTOYHbIX BOA. HekoTopble OTXOAbl MOFYT MCMONb30BaTbCsl Kak ToBapHast
npoayKums, HanpuMep roNbeBOK CMUIOK, XUPbl, XPOMOBas CTpyxka. [lpyrne oTxodbl MoOryT
ObITb NepepaboTaHbl HA camMoOM NPeAnpPUSTUM Nocne NpeaBapuUTENnbHOro yaaneHus Bnaru,
npeccoBaHusi, TepMoobpaboTkn. OQHaKO BbICOKME 3aTpaTbl Ha TakMe MeToAbl yTUnmsauum
He NO3BOMSOT MCNOSb30BaTh MX B 6onblunx mMacluiTabax. Mpu xpaHeHUN OTXOA0B Ha Teppu-
TOPUM KOXXEBEHHOIO MpeanpuaTUS HEPeaKo BO3HUKaT NpPobremMbl ¢ NOsIBIIEHMEM HEMnpuUsaT-
HbIX 3anaxos.

Ctagun o6pasoBaHUsi MOGOYHbIX NPOAYKTOB M OTXOOOB KOXEBEHHOro NpPOV3BOACTBA
rokasaHbl Ha pUcyHke 2.4.

25




UTC 40—2017

PucyHok 2.4 — Cxema o6pasoBaHns NOOOYHLIX MPOAYKTOB
B TEXHOMOrMYeCcKoM npotecce

2.2.3 Bblbpocbl B atmocdepy

B cpaBHeHUN ¢ 06bEMOM CTOYHBIX BOA BbIOpOCHI B aTMOcdepy COCTaBNAT OTHOCK-
TenbHO HebornbliMe BennyuHbl. Hanbonee yyBCcTBUTENBHOM MPOBNEMON ANA KOXEBEHHbIX
npeanpuatTiin Obin cneunguyecknin 3anax, ogHako B HacTosilee BpeMsi 3Ta npobnema B
3HAYNTENBbHOM CTEMNEHWN peLleHa.

B Bo3aywHyto cpeay BblAENATCA: TBEpPAble MUKPOYACTULbI, OpraHMyYeckue pacTBo-
puTeEnun, cCepoBoaopOoa, aMmuak. AT BbIGPOCHI MOryT pacnpoCTPaHATLCS 3a Npeaensl Teppu-
TOpUM NPeanpuUaTUS, HO U NPEeACTaBMSAT ONacHOCTb AN pabOTHMKOB COOTBETCTBYHOLLMNX
LexoB, 4YTo TpebyeT yCTaHOBKM COOTBETCTBYHOLLErO BEHTUNALMOHHOIO 060pyaoBaHuS.

BbiGpocbl a3po3onbHbIX Yactul. OcHOBHOM 06beM BbIOPOCOB TBEPABIX MUKpOYa-
CTUL, XapakTepeH ANns MeXaHU4YecKkux onepaunn wnudosaHusa n pasdueku. Asposonum obpa-
3ylOTCA MPU HAHECEHMM MNOKPbITUI METOAOM pacnbineHus. Onsa ynaBnuBaHuMs alspo30nen
NpUMeHsTCA cneyunanbHble GunbTpbl. MpegoTBpaTnTh BbIOPOCHI a3pPO30SIbHBIX YacTul
MOXHO, UCMNONb3ysi repMmeTnyHoe obopyaoBaHMe U XMMUYECKME MaTepuanbl B BUOE XUAKO-
CcTen.

OpraHuyeckue pactBoputenu. VICTOYHMKOM 3arps3HeHns BO3gyxa OpraHM4yecKuMu
pPacTBOPUTENAMUN Ha KOXKXEBEHHbIX NPEaNPUATUSX ABSIOTCA OTAENOYHbIE onepaunn, B 4acT-
HOCTW NOKPbIBHOE KpalleHne, B KOTOPbIX NCNOSb3YITCA Takne pacTBoputenu, kak bytunaue-
TaT, 9TMnaueTart, aueToH, MeTUnn30byTUNKETOH. Mcnonb3oBaHMe OpraHMYeckux pacTBopwu-
Tenen MoOXeT ObiTb CHWKEHO MyTeM 3aMeHbl MX BOAOAMYSIbCUOHHBIMW KOMMO3UUMSMU, a
TaKke NPUMEHEeHNEM COBPEMEHHbLIX METOO0B HAHECEHUS NMOKPbLITUA, HANPUMEP Ha BanU4YHbIX
MaLUnHax.

CepoBopgopopn. CepoBoaopOa TOKCUMYEH B OTHOCUTESTIbHO HU3KMX KOHLUEHTpauusix u
obnagaet xapaktepHbiM 3anaxoM. OH MOXeT BblAeNATbCA B OTMOYHO-30MbHbIX Liexax U3 oT-
paboTaHHbIX pacTBOpPOB MNpu 3HadyeHusax pH medbwe 9.5. Cnegyet m3beratb cMeLIMBaHUSA
KMCIOTHbIX M LWENOYHbIX CTOKOB, B TOM YMCIIE N HA OYUCTHBIX COOPYXEHUsX. YacTnyHo cepo-
BOAOPO MOXET BbIAeNATbCA Npyu 06e330nnMBaHMM 1 nNukeneBaHun. TuwatenbHas nNpoMbiBKa
ronbsi U BBegeHne B 06€330N1BatoLLy0 XUOKOCTb HEOOMbLIOrO KONMyecTBa nepokcuaa Bo-
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aopofa unu bucynbuta HaTpus MOXET NpeoTBpaTUTh BblAeNeHne cepoBogopoia B BO3-
AYLWHY0 cpeay. B npom3BOACTBEHHbLIX MOMELLEHUAX peKoMeHAyeTCs yCTaHaBnvMBaTb Npu-
TOYHO-BbITSKHYHO BEHTUMNALMNIO.

CepoBoaopoa Takke MOXeT BblAeNATbCA U3 CynbgaToB Npyu 06paboTke CTOYHbIX BOA
aHaspobHbIMMM BakTepuamMm B npoueccax nepepaboTkm U XpaHeHUs ocaaka.

AmMmuak. AMMrMaKk MOXeT BblAeNATbCA B npouecce obes33onuBaHus U B npoLecce
KpaweHus. CHM3aTb KOHLEHTpauuio ammMmaka B paboyen 30He MOXHO MpU UCNOSIb30BaHUM
psaga TeXHOSIOrMYeckux npuemos, npu 3OMEKTUBHON MPOMbIBKE rOfbsA, a TaKke 3a cyeT
YCTaHOBKN NPUTOYHO-BbITS>)KHON BEHTUNALNN.

3anax. HenpuAtHbI 3anax BOGMM3K KOXXEBEHHbBIX NPeAnpPUSTUIA MOXET ObITb NMPUYNHOMN
Xanob mecTHOro HaceneHus. 3anax NpPosBNAETCA BCNeACTBME psida TEXHONOrMYecknx ob-
pabOTOK KOXXEBEHHOIO Cblpbsl, @ Takke M3-3a NPUCYTCTBUS OTXOO0B U 3HAYUTENbHOro obbe-
Ma CTOMYHbIX BoA. KayectBeHHas obpaboTka n COOTBETCTBYHOLLME YCIOBUA XPAHEHUSA KOXe-
BEHHOIO CbIpbSA MO3BONAT CHU3UTb MNPOSBIeHMe 3anaxa. JToMy byaeT crnocobcTBoBaThb
Tpebyemas BNaXXHOCTb M TeMMepaTypa KOXCbIPbEBOIro Liexa U repMeTUYHOCTb NOMELLEHUS.

Haunbonee owyTnMble 3anaxm xapakTepHbl 451 OYUCTHBIX COOPYKEHUN.

Paspgen 3. Tekywme ypoBHM 3MUCCUUN B OKpPYXKaloLyHo cpeay u
noTpeobneHus pecypcos

B naHHoM pasgene npuBegeHa MHGOpMaLMs No TUMOBLIM YPOBHSIM pacxoda U aMuc-
CUK BbIBPOCOB KOXXEBEHHbIX NPeanpusTuin. NpeactaBneHHble AaHHbIe B 3HAYUTENbHOW CTe-
MeHN onpeaensitoTcs BUOAOM Cbipbs U TOTOBOW MPOAYKUMM, TexHornormen obpaboTku, MecT-
HbIMW YCITOBUSIMU.

3.1 MNoTpebneHue n ammccun

Mpun paboTe KOXEBEHHbIX NPeanpuUaTUA B OKPY)XatoLLyo cpeay BblAENsTCS Xuakme,
TBEpAble 1 razoobpasHble oTxoAbl. B cBol ovepeab npeanpusitue notTpebnset KoxeBeHHoe
Cbipbe, 3HEPruo, XMmMuyeckne matepuansl 1 Boay. OCHOBHble 06bEMbI CTOKOB 0Gpa3syoTcs
MpW BbINOMHEHUN XUAKOCTHbIX npoueccoB. OCHOBHYO Maccy nepepabaTbiBaemMoro Cbipbsi
npeacTaBnstoT LKYPbl MOKPOCONEHOro MeToaa KOHCEPBUPOBAHUSI.

Ha pucyHke 3.1 npeacraBneH obLwmii BUA BXOAHbIX U BbIXOAHbLIX NapamMeTpoB TUMOBO-
ro TEeXHONOMMYecKoro npouecca Npou3BoacTBa KOXW. HekoTopble 3HayYeHUs1 BXOOHbIX napa-
MeTpoB, Hanpumep noTpebneHne sHeprunm U XMMMYECKUX MaTepuarnosB, MOFYT U3MEHSTLCS B
3aBMCMMOCTU OT KOHKPETHOW TEXHOMOrMM Npou3BOACTBA. TO Xe caMoe MOXHO ckasaTb 00
OTX0Aax Npou3BoAcCTBa, 0GbEM KOTOPbIX 3aBUMCUT OT nepepabaTbiBaeMOoro Cbipbsi, UCMOSb-
30BaHNsi METOOB PELMPKYNALUN OTpaboTaHHbIX PACTBOPOB, CUCTEMbI OYUCTKM CTOYHbIX BOA,
N Apyrux ycrnoBuiA NpoM3BOACTBA.
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KoxkeBeHHOE Chipbe
1 TOHHAa

loToBaA Koxa
220-270 m®

CTouHble XIK- 200-220 kr
BOAbI BIMK- 75-95 kr
Boaa Ha TexHonormnde- ‘:> 54-78 w3 B3BeLLeHHbE
CKNe HyXObl
54-78 m3 B-Ba - 130-140 kr
CoeuHeHKWA
Xpoma - 5-6 kr
XUMHUYecKne
Teepagele | Heagybnexsblie: obpeab -100 kr
MaTepuansl
oTX0dbl Mesgpa ~225 kr
~ 400 kr
500-700 kr | lybneHble: cpyxKa, obpesb -
205 kr
S KokeBeHHble oTX0abl:
36-60 [ Mbinb - 1.5-2.5kr
obpesb - 25-35kr

LLnam OUMCTHBIX COOPYKEHUIA
450-550 kr

(copepxaHue snarn ~40%)

SMmuccua e OpraHunyeckue
C=> BO3OYLUHYK | pacTBopuTenu- 2-8 kr

cpeay

PucyHok 3.1 — Cxema notpebnsemMbix pecypcoB 1 06pasyoLmnxcst 0TX0408B
npw NPON3BOACTBE KOXM

Bonee petanbHaa nHdpopmauus no notpebneHnto n obpasywmmMcsa oTxogam B nNpo-
N3BOACTBE KOXW npeacrasneHa B Tabnuue 3.1.
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Tabnuua 3.1 — lMoTpebnsieMble pecypcbl M 0TX0Abl HA PA3MUYHbIX CTaAMSAX TEXHOMOMMM

npon3BoacCTBa KOXU

. . . dmMmucecun B
TexHonorun4yeckum MoTpebnsaembin OTpaboTaHHbIN
npouecc pecypc pacTtBop Omxope! BO3AYLUHYIO
cpeny
MepBryHasa obpaboTka Cbipbsi 1 OTMOYHO-30JTbHbIE MPOLIECCHI U onepaLmm
MepBunyHasa obpa- Xnopwug HaTpus, HesHauuTenbHoe konu- | Xnopua 3anax
0oTKa Cbipbs ovounapl, 3Heprus |4ecTBO pacTeBopa buo- |HaTpus
ansa oxnaxaeHus umMaoB
OTMmoOKa Bopaa, weno4Hble XIK, BIK, B3BeLueH-
peareHTbl, CMa4n- |Hble BellecTBa, pac-
Batenu, MNAB, 6uo- |TBOpMMbIE BENnKN,
UMAabl, EPMEHTbI | rpsi3b, KPOBb, COflb,
cmadmsatenu, MNAB,
ovounapl, pepmeHThI
Mesapenue Bopa XTMK, BIK, B3BeLleH- Mesgpa
Hble BeLlecTBa, pac-
TBOpPUMbIe Oenku
3oneHune- Boga, rmgpokcung XIK, BIK, B3BeLueH- Bonoc, CepoBogopoa
obes3BonawimBaHue. |Kanbums, Cynbdug |Hble BewecTsa, pac- 0CafoK n3-
MpombiBKa HaTpuUs, PepMeHTbI, | TBOpUMble Benkn, BECTU NO-
MNMAB AMYIbIMPOBAHHbIN XUP, | CNE OYUCTKM
NPOAYKTbl 4ECTPYKLUMN | CTOKOB
BOJIOCa, rmapokcma
KanbLnsi, aMMOHUNHBIN
asoT, buounapl, cynb-
dmapl
[1BoeHue Bopa To e, 4To N nocne onbeBon
npegblayLLero npouec- | Cnumnok, 06-
ca pesb

MpepoybunbHo-aybunbHbIE NpOLLECCHI U onepaLmm

conb, hyHrMumnabl

Hble BeLlecTBa, pac-
TBOpUMbIE Genku, conb,
KUCMOTbI, PYHIMLMAbI

Obe33onunBaHne- Boga, cynbgaTt XTIK, BIK, B3BeLueH- AmMmmuak, cepo-
MsirdyeHue. MNpombIB- | aMMOHUS, epMeH- | Hble BELLECTBA, pac- BOOOpPOL
Ka Thl TBOpPUMbIe Oenkn, Npo-
AYKTbl 4EeCTPYKLUMN BO-
noca, aMMOHUMNHbIN
asoT, cynbuabl, conu
Kanbumsa
Ob6e3xupuBaHune Boaa, MNAB, opra- | XTIK, BIK, B3BeLleH-
(AN CBMHOIO CbIpbS | HWYECKUIM pacTBO- | Hble BeLwecTBa, pac-
N OBYUHbI) putens TBOpUMbIE Benku, u-
pbl, pacTBOPUTENMN,
MAB
MukeneBaHne Bopa, kucnotbl, XTK, BI1K, B3BeLleHr- CepoBogopoga,

neTyyve Kucno-
Tbl
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TexHonorn4yeckum MoTpebnsaembin OTtpaboTaHHbIN OTxoabl AmMuccuna B
npouecc pecypc pacTBop BO34YLLHYIO
cpepy
Hy6nenue. MNMpombie- |Boaa, kucnotel, ay- | XK, BINK, B3BeLueH-
Ka ouTtenu, pyHrMum- | Hble BewecTsa, pac-
Abl, CpeacTBa Ans | TBOpMMble Gerkn, coneb,
MOBbILLIEHUSA OCHOB- | KNCNOTbI, (PyHrMUMAabI,
HOCTW, Mackupyto- | cpeacTtea Ang nosbl-
wme nobaBku LEHNA OCHOBHOCTH,
MackupyoLmne gobdaeku
OTxMm To xe, 4YTo n nocne
npegblayLuero npouec-
ca
[BoeHne. Ctpora- Cnunok,
Hune. Obpeska CTPYXKa,
obpesb
KpacnnbHO-XMpoBasibHble MPOLECCHl U onepaumm
MpombiBKa Boaa, opraHnye- KoxxeBeHHas CTpyXKKa,
CKWe KUCnoThl opraHuyeckue KUCnoThbl
HenTtpanunsauus. Bopaa, HenTpanusy- | XIK, BIK, B3eLleH-
MpombiBKa oLLMe Conn, CUHTa- | Hble BelllecTBa, pac-
Hbl TBOpUMble 6enku,
HenTpanuayloLwme co-
NN, CUHTaHbI
Hony6bnueaHne Boga, oy6swme XIK, BIK, B3BeLLeH-
areHThbl, CUHTaHbI, | Hble BELWeCTBa, pac-
KMCNOTbl, NONumMep- | TBopumMble Benku, ay-
Hble gybutenn OsLme areHTbl, CMHTa-
Hbl, KNCNOTbI
KpaweHue. MNpombiB- | Boga, kpacutenn, | Kpacutenu, xnop- AmMmMmuak, oeHo-
Ka MAB, kucnoTsbl opraHun4yeckue coegu- nbl
HeHus, MAB, kncnotbl
YKnposaHue Boaa, MNMAB, »xupbl, |>Xupbl, xnopopraHude-
KNCOThI CKne coeguHeHus,
IMAB, knucnotbl
Omxum. PasBoaka Kupbl, xnopopraHu4e-
CKne coeguHeHus,
IMAB, knucnotbl
OT1aenoyHble npouecchl 1 onepauun
Cywka OHeprus Tenno, nap
MexaHunyeckue one- | OHeprus KoxeBeH- Tenno
pauum Has NbiNb
"pyHTOBaHKe. lo- Bopaa, rpyHThl, Nno- | KomMnoHeHTbl oTgenoy- |Llnam no- | OpraHunyeckue
KPbIBHOE KpalLeHUe. |KpbIBHbIE KPACKW, HbIX MaTtepuanos, MNMAB | crne o4nCcTKM | pacTBOPUTENM,
3akpenneHue no- 3akpenutenu, NAB CTOKOB asposonu, anb-

KpbITUI

aernabl
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OkoH4yaHue mabnuubsi 3.1

- o . Amuccus B
TexHonorn4yeckumn MoTtpebnsaembin OTpaboTaHHbIN
npouecc pecypc pacTBop OrxoAe! BO3AYyLIHYyto
cpepy
MeponpusaTmsa No CHWXKEHUIO 3arps3HEHNSA CTOKOB M BO3AYLUHOMW cpeabl
OuuncTtka BO3gyxa dunbTpyowme ma- | OTpaboTaHHble pea- LWnam,
Tepwansl, BOAa, reHThbI dunbTpbI
XMMmn4yeckue pea-
reHThbI
OuuncTka CTOYHbIX OHeprus, cneuu- Wnam CepoBogopog,
BOA anbHas XMmus aMmmMmmak
MepepaboTka oTX0- | 3Heprus, xummnye- | Xummnyeckne matepuma- | 3aBucut oT | B 3aBucmumoctun
OoB Ckue maTepuanbl B | Nbl B 3aBUCUMOCTWN OT | BMAA OTXO- |OT BMAA OTXO-
3aBWCUMOCTU OT BMAa OTXOAOB U TEXHO- | OB M CMO- | AOB U TEXHOMO-
BMAa OTXOAOB U normm o6paboTkm coba o6pa- |rum obpaboTkm
TexHonorun obpa- 060TKK
60TKM

3.2 XuMunyeckue matepuanbol

O6bemM pasnUyYHbIX XMMUYECKUX MaTepuanoB, UCMOMb3yeMbIX NpU NPOM3BOACTBE KO-
X1, MOXET BapbMpOBaTbCSA B LUMPOKOM Ananas3oHe, KOTOpbI 3aBUCUT OT Buaa obpabatbiBa-
€MOro Cbipbsl, BMAa roTOBOW NPOAYKUUN U TEXHONOrMN 06paboTKu.

M3 HeopraHM4Yeckux XMMUYECKUX MaTepuarnoB B KOXEBEHHOW TEXHOMOrmu npumeHs-
toTCa cynbdung HaTpUs, TMOPOKCUA KanbLns, CepHasi U consiHasa KucnoTa, kapboHaTt HaTpus,
cynbuT HaTpus. Takke NCNONb3yHTCA PasnnyYHble MHOIOTOHHAXHbIE OpraHM4eckne coeam-
HEeHNs — yKCYCHas 1 MypaBbWHAsA KUCMOTa, pacTUTeNbHble Ayoutenun, NonnmmMmepHble CMOnbI,
Kpacutenu, xupywowme matepuansl. [pumepHble 00beMbl NOTPEONSEMbIX XUMUYECKUX Ma-
Tepmanos (B npoueHTax oT obuiero obbema) npeacrasneHbl B Tabnuue 3.2 [15].

Tabnuua 3.2 — OCHOBHbIE 1 BCMIOMOraTesibHbIE XMMUYECKUe Matepuarbl, UCNOSb3yeMble B
TEXHONOrnMn Npon3soacTaa Kox u3 wkyp KPC

Xumunyeckue matepuansl O6bem noTpedbneHus, %

MAB (aHWOHHbIE, KATUOHHbIE, HEMOHOTEHHbIE) 2
AHTUCENTUKK, Broumasl 0,3
HeopraHunyeckne coegnHeHuns (Cynbua HaTpus, rmapokena Kanb-

LS, CONK, KNCIOTbI) 37
Adybutenu (MMHepanbHble, pacTUTernbHble, anbaerngHble) 25
OpraHunyeckune K1cnoTbl (yKCycHas, MypaBbuHas) 5
Kpacutenn 4
Kupytowmne matepuansl 7
MaTepuansl ans otaenku 11
OpraHun4yeckune pactBopuTenu 4
®depMeHTHbIE npenaparThbl 2
BcrnomoratensHble maTtepuansl 2,7
Wtoro 100
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[MepeyncneHHble Bbille XMMUYECKME MaTepuanbl, OCOBEHHO M3 Yncna BCrnomoraTenb-
HbIX BELeCTB, He BCerga ConpoBOXaalTca nacnoptamyn 6e30MmacHOCTU MPOAYKUMK, YTO
He MO3BOMSET OLUEHNTb UX pearibHyt0 ONacHOCTb AN 340POBbSA PAaBOTHUKOB NPeaNPUATUIA U
TOKCMYHOCTb MPY BO3OENCTBUN HA OKPYXXatoLLytO cpeay.

B aton cBA3n uenecoobpasHO NPOBOAUTb OLEHKY MNOTEHUMaribHOM TOKCUYHOCTU U
9KOMOrnyecknx nocneacTsun BO3OAENCTBUA TOrO UM MHOFO XMMUYecKoro matepuana. pu
3TOM crefyeT yunTbiBaTb criegyolme pakTopsbl:

- XMMUYECKUIN COCTaB U CTPOeHe matepuana;

- cpefa, B KOTOPOM 3TOT XMMUYECKNA MaTepuan CoaepXnTca (BblaenseTcs);

- cogepxaHue (KOHUEeHTpaums) XMMMYeCcKoro matepunana;

- BO3MOXHas TpaHchopMaums XMMnU4Yecknx Mmatepumanos B npouecce o6paboTku

MHdopmaums 0 XMMMYECKMX BELLEeCTBaxX M UX MNOTEHLManbHON ONacHOCTU NpeacTas-
neHa B [lepeyHe 3arpsi3HAKLWNX BELeCTB, B OTHOLIEHMM KOTOPbIX NMPUMEHSAOTCA MeTOAbl
rocyapCTBEHHOIO perynmpoBaHnsa B 0611acT oxpaHbl OKpyXaloLlen cpeapbl (pacrnopsikeHue
MpaBsutenbctea P® ot 8 nona 2015 r. Ne 1316-p). [N MMNOPTUPYEMbBIX XUMUYECKUX MaTe-
puanos cyLiecTByoT TpeboBaHMs EBponenckoro XxMMmyeckoro 3akoHoaatenscrea «lpasuna
CoobuecTBa 0 XMMMYECKMX BeLLECTBaAX U UX BesonacHoro ncnonb3osaHunay (PernameHT EB-
ponenckoro napnameHTa n Coseta EC 1907/2006 ot 18 gekabpsi 2006 r. oTHOCUTENBLHO pe-
rMcTpauuKn, OLEHKW, paspelleHns W OorpaHuveHust xmmudecknx BeuwlectB (PernameHT
REACH)).

3.2.1 Xnopupa HaTpuA

Xnopwug HaTpust NOCTyNaeT B CTOYHbIE BOAbI KOXXEBEHHOrO NPOU3BOACTBA MOCne npo-
BeAEHN OTMOYHO-30SIbHbIX M NpeaaybunbHo-aybunbHbIX NpoLeccoB. Xnopua HaTpusa Xo-
POLLO pacTBOPUM B BOAE, NPAKTUYECKN HE OCaXOaeTcsl, U NO3ITOMY CTOYHblE BOAbl OYMUCTUTb
OT 3TOW conm goctaTovyHo npobrnemaTtnyHo. Cnocobbl, NO3BONSAKLWME PEKYNEPUPOBaATL XI10-
puabl U3 oTpaboTaHHbIX PacTBOPOB, TPEDBYOT BGONbLWNX 3aTpaT U NPOBEAEHUS CMOXHbIX 00-
paboToOK, TakuxX Kak anekrpoananua, obpaTHbii OCMOC, ynbTpadunbTpaums, BbinapuBaHue
n op. [14].

CogeprxaHue xnopmaoB B OTpaboTaHHbIX pacTBOpax Ha OTAENbHbIX CTaANsIX TEXHONO-
rMYeckoro npouecca NnpeacTaBneHo Ha gnarpamme (CM. pUCyHok 3.2).

Xnopuabl NoaaBnaAwT AeNCTBME MUKPOOPraHM3MOB B Ananas3oHe KOHuUeHTpauunh 50—
100 r/n. B cmeLwaHHbIX NPO3BOACTBEHHbLIX CTOKAX KOXEBEHHbIX NPeanpuaTuin cogep)kaHue
xnopuaos peako npesbiwaeT 10 r/n, 4To He NO3BONAET rOBOPUTbL O NOTEHLMANbHOW ONacHo-
CTM 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 — CpaBHUTENbHAst KOHLEHTPAaLMs XNopuaos
B OTpaboTaHHbIX pacTBopax, r/n

3.2.2 Cynbdpatbl

OcCHOBHbIMM MpoLeccamu, NPUBOAALLNMU K 3arpsi3HEHNIO CTOKOB CyrnbdaTtamu, sBris-
toTCs npouecchbl 06e33onuBaHus, ayoneHuns u gogybnmeaxus. MNpu obessonmeBaHum npume-
HAeTCcs cynbdaT aMMOHUA, B OyOneHun — cepHasi KMcrnota U OCHOBHOW Cynb@aTt xpoma.
MHorne cuHTeTudeckue gybutenun cogepxat cynbdaTtHble rpynnbl. Takke cynbdaTbl MOryT
06pa30BbIBaTLCA NPU OKUCIEHNN CYNbNO0B B CTOYHbLIX BOAAX.

MpucyTcTBUE cynbdaToB B CTOYHbLIX BOA4AX B KOHUEHTpaunax Ao 5 r/n He ckasbiBaeTcs
Ha npoueccax BUoNorM4eckon OYMUCTKM, OAHAKO MOXET MPUBECTU K Pa3pyLUeHn0 BETOHHbIX
OYMCTHbIX COOPYXXEHUN.

CopepxaHue cynbdaToB B 0TpaboTaHHbLIX pacTBopax npeacTaBneHo Ha pucyHke 3.3
[14].
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B Haunyywwii  ® TUNosoK

Nopnybansanue
HeitTpanusauma
MukenesaHue aybnexue
0O6e33011BaHue

3oneHue -06e3BoNallnBaHKE

0 5 10 15 20 25 30

CopepmaHune cynbdartos, r/n

PucyHok 3.3 — CpaBHuUTenbHasa KOHUEHTpaumsa cynbdaToB
B oTpaboTaHHbIX pacTeopax, r/n

3.2.3 Cynbcdumabl

CopepaHue cynbmuaoB B CTOYHbIX BOAAX KOXKEBEHHOIO NPOU3BoACTBa 06YCroBneHO
NCronb3oBaHMEM B Mpouecce 3oneHus-obe3BonawmBaHus cynbcduaa u rugpocynbduaa
HaTpusi. CopepxaHue cynbuaoB B OTpaboTaHHbIX pacTBopax Mocre  30feHus-
ob6e3BonalmBaHms 1 nocrne 06e330NMBaHUSA-MSArYeHns NPeAcTaBeHo Ha pUcyHke 3.4.

B Hannyywmii - B Tunosown

O6e3301uBaHue

3oneHue-
obe3BonaliMBaHue

0 1 2 3 4 5 6

CogepxaHue cynbpupoe, r/n

PucyHok 3.4 — CpaBHUTenbHasa KOHLEHTpaums cynbunaos
B oTpaboTaHHbIX pacTeBopax, r/n
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B pabounx pactBopax M oTpaboTaHHbIX CTOKax LLENOYHOro Xapaktepa cynbduabl
NPUCYTCTBYIOT B HEAKTUBHOM COCTOSHUW. OgHako npu 3HaveHnax pH meHee 9,5 m3 Takux
CTOKOB BblENseTCAa CepoBOOPOA, XapaKTepUyLNNCA HENPUATHBIM 3anaxoM U BbICOKOM
TOKCUYHOCTbIO, Jaxe NpU HU3KUX KOHLEeHTpaumnax. CMepTesibHON AN YyenoBeka KOHUEeHTpa-
unen ceposogopoa B BO3gyxe cumTaeTcs 3HadeHme 100 ppm, npu aTom ocoboro 3anaxa
He oLlyLlaeTcs.

[NpenenbHO OONYCTUMOW KOHLEHTpaunen cepoBooposa B BO3Ayxe Npou3BOACTBEH-
HbIX MomelleHni cumTtaetca 0,008 mr/m3 Ona obecnedyeHuss ycroBuit 6e3onacHOCTM Npons-
BOACTBEHHbIE Liexa, rae BO3MOXHO BblOerieHne CepoBOAOPOAa, AOSMKHbI ObiTb OCHAaLLEHbI
NPUTOYHO-BbITSXKHOW CUCTEMOW BEHTUNALMNMN.

CepoBoaopoa mMoxeT 06pa3oBbIBaTbCA B CUCTEMAX OYUCTKM CTOYHbBIX BOA NoA Aen-
CTBMEM aHa3pobHbIX BakTepun. TN BGakTepun CNOCOOHbI BOCCTaHaBnMBaTb CyfnbdaTtbl 40
cepoBoaopoaa, yBennumBasi ero KoHueHTpaumio B ctokax. CoeguHeHus, cogepawue Tno-
noBble rpynmnbl, MOryT NepexoauTb B pacTBOP B pe3yfibTaTe paspyLleHns KepaTtuHa Bosioca.

CopepxaHue cepoBoopoa B Bo3ayxe B 00bEMHbIX KOHLEHTpauusax oT 4 % 0o 45 %
MOXET NPUBECTU K BO3ropaHuio 1 B3pbIBY 3TON CMECMH.

3.2.4 AsoTcopgepxalwme coegnHeHUNA

AsoTcogepalime coeguHeHUs B CTOYHbIX BoAax obpasyroTca B OCHOBHOM B pesysib-
TaTe paspyleHust 6enka npu npoBeAeHnn OTMOYHO-305bHbIX NPOLIECCOB, a Takke B npouec-
ce obes3onmBaHus CynbdaToM aMMOHUS. B O4MCTHBIX COOpYXEeHUAX BMONOrMyeckomn OYnCT-
KW aMMOHUKMHBIN @30T nogsepraeTcs HUTpudnkaymmn.

MpuHMMass BO BHMMaHME TOKCMYHOCTb aMMOHMMHOIO as3oTa B OTHOLUEHWW BOOHOM
dnopbl 1 ayHbl, Bbicokoe 3HadeHue XIK u BI1K, BO3MOXHOCTb 06pa3oBaHus HUTPAaTOB,
cnenyet obpaiwaTtb ocoboe BHMMAHME HA CHMXEHME UCMONb30BaHUS a30TCOAEPKALMX XU-
MUYECKNX MaTepuanoB B TEXHOMOrMYecKom npouecce. Ha agnarpamme (CMm. pucyHok 3.5)
npeacTaBneHbl CPaBHUTENbHbLIE KOHLUEHTPaUMM aMMOHUAHOMO a3oTa Ha OTAENbHbIX CTaansax
KO>X€BEHHOro NPON3BOACTBA.
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W Hanny4wwmid ™ TUnoso#

KpalueHue xupoBaHue

06e3301MBaHNeE MATYEHNE

lNpombiBKa

Ob6e3BonalIMBaHKE 30/1EHUE

OTMOHa

o
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Cofep:aHMe aMMOHMIAHOrO a3oTa, r/n

PucyHok 3.5 — CpaBHuUTENbHas KOHLEHTpaLms aMmMOHUAHOrO a3oTa
B OTpaboTaHHbIX pacTBopax, r/n

3.2.5 [lybswme coeanHeHus
3.2.5.1 Aly6swme coeamHeHus xpoma (l11)

CoeavHeHns xpoma nepexoadTt B oTpaboTaHHble pacTBOpLI Nocrne npoueccos aybne-
HUA 1 goaybnvBaHus, a Takke B pesynbTraTte NpombiBOK. CoaepxaHue coefuMHEeHUn xpoma
(1) B oTpaboTaHHbIX pacTBOpax NpeacTaBneHo Ha pucyHke 3.6.

W Hanny4ywwmia ™ TUNoBo#

HeliTpanusauua

lpombiBKa

Oyb6nexue

2 3 4 5

CofepaHue coefWHEHWH Xpoma, r/n

o
[EEY

PucyHok 3.6 — CopepxaHune coegmHeruii xpoma (I11)
B OTpabOTaHHbIX pacTBOpax

36



UTC 40—2017

Aybsuiee gencrene conen xpoma m3BectHo ¢ 1858 r. XpomoBoe aybneHue B HacTos-
LLlee BpeMS SBNSIETCA cambliM pacnpocTpaHeHHbiM — Gonee 80 % roToBomn KOXu Bblpabathbl-
BaeTCHA C UCNONb30BaHMEM AyBALWNX COeANHEHNI XpoMa.

XpOMOBbIE COEAMHEHMS B 3HAYUTENbHbLIX 06bemMax nonagarT B NPUpOAHble BOAOE-
Mbl. Brnivas Ha coctaB 1 CBOMCTBa NPUPOOHbLIX BOA, COEQUHEHNSA XpOMa BbI3blBatOT Heobpa-
TUMbl€ U3MEHEHUS B OpraHn3Max pacTeHUn 1 XMBOTHLIX N ONOCPELACTBOBAHO BO3LAENCTBYIOT
Ha Bcto Buocdepy. lMNMpepenbHo gonyctumasn koHueHTpauma (MAK) nepen cbpocom B npu-
poaHble BogoeMsbl cocTtasnseT 0,02 mr/n no xpomy (VI) n 0,07 mr/n no xpomy (1), cuntaa Ha
okeung xpoma (Mpukas Pocpbibonosectsa o1 18.01.2010 Ne 20 n CanlunH 2.1.5.980—00).

Tokcnyeckoe OenCcTBME XpOMa Ha 4ernoBeka MpMBOOMT K HapylleHuto obmeHa Be-
LLIeCTB, CKa3blBaeTCA Ha MOBPEXAEHUM MEYEHU, MOYEK, XKEeNyAOYHO-KULWLEYHOro TpakTa, cep-
AeyvHo-cocyaucton cuctembl. CoegmHeHns xpoma, nonagas B opraHn3m 4YenoBeka, MHrimou-
PYHOT (PEPMEHTLI N YTHETAIOT TKAHEBOE AbIXaHME.

CoeanHeHNsa xpoma OCIOXHAT OYUCTKY CTOYHbIX BOA, OT APYrnxX 3arpAsHuTenen, no-
CKOJbKY YrHeTaloT XU3HeJeAaTeNbHOCTb a3pobHbix HakTepui.

3.2.5.2 PactutenbHble ayoutenu

OKonoruyeckme npobrieMbl, CBA3aHHbIE C MPUMEHEHUEM PACTUTESIbHbBIX 3KCTPaKTOB,
CUHTaAHOB U anbaerngHbix oybutenemn, obycrnoBneHbl X HU3KOW CMNOCOBHOCTLIO K Buonornye-
CKOMY PasfoXeHU U TOKCUYHOCTLIO MO OTHOLLEHUIO K NpeacTaBUTeNsaM BOAHOW brnopbl U
dayHsbl.

TaHuabl pacTuUTenbHbIX Ayoutenen npeacTaBnstoT cOOOM CrOXHbIE NONUGEHONbHbIE
COEOVHEHMS, KOTOPbIE MOXHO pa3deniMTb Ha ABE OCHOBHbIE FPYMMbI:

- MMPOKATEXMHOBLIE UM KOHOEHCUPyeMble (MMMO3a, KBebpaxo);

- InporansnoBblie UnNu ruaponudyemolie (MmpobanaH, ayd, cymax, kawTaH).

deHonNbHbIE COeANHEHNS ABNAIOTCSA OAHUMU U3 CaMbliX TPYLHOM3BIIEKAEMbIX BELLECTB,
coaepXalumxcst B CTOUHbIX BOAAx KOXEBEHHbIX npeanpuaTtui. CogepxaHune eHonos B npo-
MbILUIIEHHbBIX CTOKax MOXeT cocTaensaTb oT 5 go 10 r/n, npu TOM, 4TO AOMNYyCTUMas KOHLEH-
Tpauuss eHONoB B NNTLEBOW BOAE M BOAE PbIOOXO3AMCTBEHHbLIX BOOO-EMOB COCTaBnsdeT
0,001 mr/n. CTouHble BOAbl, COAepKallmMe pacTUTENbHbIE AyOUTENn, XapakTepusyTcs Bbl-
COKMMM 3Ha4YeHusimm XK.

3.2.5.3 CuHTteTnyeckue pyourtenm

CuHTeTnyeckne ayoutenu (CUHTaHbl) B OCHOBHOM SABASILOTCA CYNb(UPOBAHHBIMW NPO-
AyKTamMn KOHAEHcauMn apoMaTuyecknx CoOeanHEHW, Taknux Kak peHon, kpeson unm HadTa-
nVH, ¢ bopmanbaernaom. B aKoNnorm4eckom OTHOLIEHMM CUHTaHbl HEPABHOLEHHbI: O4HU U3
HUX He NoABep>KeHbl BMONorMyecKkomMy pasnoXeHuto, Apyrne pasnaratTcs nerko n BbICTpo.
CnocoBHOCTb CMHTAHOB K BUOPA3NoXeHU0 3aBUCUT OT COAEPXKaHUSA B HUX PEHONMbHbIX CO-
eanHeHun [9]. MNpocTble eHornbl Nerko noaseprarTcs GUOXMMUYEecKoMy okucrneHuno. MHo-
roaToMHble (PeHONbI pa3pyLuaTcs Nog AENCTBUEM XUMUYECKUX OKUCTIUTENEN.

K cuHTeTU4ecknm gybmutenam MOXHO OTHECTM aMMHOCMOJbl, KOTOPbIE XapaKTepuay-
I0TCH cofepXXaHMeM He3HauuTenbHOro Konuyectsa dopmarnbiersaa, a Takke BblICOKOMOsie-
KynsipHble NpoAyKTbl NONMMEPM3aLMN aKpUOBbIX MOHOMEPOB. OTW NPOAYKTbl NOABEPKEHDI
aHaapobHOMy 1 aspobHOMy Buonormdeckomy paspyLueHuio [14].
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3.2.5.4 Anbgerugbi

B npoueccax koxxeBeHHOro npon3BoAcTBa Hambornbllee pacnpocTpaHeHne B kayecTse
AybuTtenen nonyyYunu rnyTapoBbIv anbaerva, rnuokcanb U popmansgerna. Beneacreune Bbi-
COKOW peakLMOHHOW CMOCOBGHOCTM OHWU B3aMMOAENCTBYIOT U CBs3blBatoTCA ¢ Genkamu, npu-
CYTCTBYIOLMMN B CTOYHbIX BOAax, MO3TOMY OCOOOM ONacHOCTM MpPU O4YUCTKE CTOKOB
He NpeAcTaBnstoT.

nyTapoBbI anbaerna okasbiBaeT bakTepuumMgHoe AENCTBUE U MOXET UCMONb30BaThb-
Cs B Ka4ecTBe Ae3nHULMPYIOLLLEro cpeacTBa.

3.2.6 OpraHu4yeckue pacTBopuTenu

OpraHuyeckne pacTBOpPUTENM B OCHOBHOM WCMOMb3YOTCA B KOMMO3MUMUSIX AfS NO-
KPbIBHOFO KpalleHWsi NMpu OTAENKe KOXWU. ATU COeAMHEHMS NPeAcTaBnsloT cepbe3Hyto onac-
HOCTb KaK ANl YernoBeka, Tak W Ansi okpyxkatowen cpeapl. [Noctynas B aTmocdepy, opraHu-
Yeckne CoeaMHEeHUs1 MOryT Bbi3blBaTb KOCBEHHbIE 3eKThbl, CBSA3aHHbIE C (DOTOXMMUYECKUM
OKMCNEHNEM.

XpaHeHne n paboTa C opraHMYeckMMK pacTBOpUTENSMU TpebytoT Hannuusi cooTBeT-
CTBYHOLLMX MOMELLEHWUIA 1 cobnioaeHns NpaBun NPOTUBONOXapHON 6e30nacHOCT!.

3.2.7 MNoBepXxXHOCTHO-aKTUBHbIE BellecTBa

PasnnyaloT HEMOHOreHHbIe, aHNOHHbIE U KaTUOHHbIE [TAB, KOTOpble MCNONb3YKTCA B
KayecTBe AmMcnepraTtopoB, aMyfbratopoB, aHTUCTATUKOB, CMadnBaTenen, BoAOOTTaNKMBalo-
LLINX peareHToB.

B OTMO4YHO-30MbHbLIX NpoLeccax B OCHOBHOM MPUMEHSIOTCSA HEWOHOreHHble MOBeEpX-
HOCTHO-aKTMBHbI€ BELLECTBA, Takne Kak ankokcunatbl. HasHadeHue aTux MNAB 3aknovaeTcs
B CMauMBaHuM1, yaaneHun 3arpsisHEHUN, SMyIbrMpoOBaHMM XMUPOBbLIX BeELLEeCTB LKypbl. OHK
CUHTE3NPOBAHbI Ha OCHOBE apoMaTU4eckmx wnuM anudaTtuyecknx MnoIM3TOKCUIaToB.
B nocnegHue rogbl ncnonb3oBaHne HoHuNdpeHona n HoHundgeHonatokcmunata (NPE) B npo-
N3BOACTBE KOXW orpaHmyeHo ampektuson EC. B kayecTBe anbTepHaTUBbLI NPESSIOKEHO NpuU-
MEHSITb 9TOKCUMMPOBAHHBIE CNUPTLI UMW ankUInonnrNnKo3nabl, KOTOpbIE Nerko pasnararTcs
B a3pOO6HbIX N aHadpobHbIX ycrnoBuax [16]. OgHako ux UCNoSib30BaHWE OrpaHNYMBaEeTCAa U3-
3a MHTEHCMBHOrO nNeHoobpasoBaHuA.

AHuvoHHble [1AB, Takne kak anudgarnveckue cynboHaTbl, HaXo4AT NPUMEHEeHVE B
npoueccax obes3xnpuBaHna n kpaweHus. Mx cnocobHOCTb K BUONOrMyeckomy pasroXeHuto
3aBUCUT OT 3aMeLLaloLLen ankunbHOW rpynnbl.

JInHerHble ankunupoBaHHble 6eH30MCyNb(OHOBbLIE KACNOThI 4AaBHO MCMNOMb3YOTCA B
KOXXEBEHHOW TEXHONOrMM, OHM CNOCOBHbI Nerko pasnaraTtbca [14].

KaTMOHHbIE NOBEPXHOCTHO-aKTMBHbLIE BELLECTBA, TakMe Kak CONMN YeTBEPTUYHOro am-
MOHUS, UCMOMb3YT B KadecTBe OmMoumaoB M KOMMNSIEKCOObpasyolwmx peareHToB. OTU COo-
eNHEHNSA OTHOCATCA K TpygHOpasnaraeMblM BELLLECTBAM.

Mpucytcteue MNAB B CTOYHbIX BOAAX OTpuUATESNIbHO BNMSET Ha paboTy OYUCTHLIX CO-
OPYXXEHUI: CHWXKaeT 3PPEKTMBHOCTb paboTbl NEPBUYHBLIX OTCTOMHUKOB, 3aTPyAHAET npoLecc
ceanMeHTauun n3BecTu, Topmosnt duoxmmmudeckmne npoueccol. MNMAK ana 6onbwmHcTBa MNAB
paBHO 10—20 mMr/n ansa coopyXeHnn Gnonormyeckom OYNCTKN.
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3.2.8 Xupywuwme matepmanbl U KOMNO3UL NN

B cocTtaBe xupylowmux KoMNo3nuun HaxogaT NPpUMEHEHNE Kak NpupoaHble, Tak U CUH-
TETUYECKMNE XMPbI, @ Takke NPoayKTbl X Moaudukauuun. LLIMpoko ncnonb3yTcsa xnopupo-
BaHHble napaduHbl [15].

3.2.9 BcnomoraTtenbHble MaTepuanbl

K BCcnomoraTesnbHbIM MaTepuanam, UcnosibayemMbliM B KOXXEBEHHOM NPOU3BOACTBE, OT-
HOCAT pasfiMyHble CoeaUHEeHUs, Hanpumep AuMkapOoHOBble anudaTuyeckue KUCNOTbl U UX
conu, ranatbl, conu PocOPHON KUCNOTbl. OTU COEANHEHUSI MPUMEHSIIOTCA B KayecTBe
MacCKMpPYIOLLMX, CMayuBaroLLmMX, KoMnnekcoobpasyrowmnx Ao6aBok.

3.2.10 KpacuTenM n BCnomMmorartesibHbie BellecTBa ANA KpaweHuUA

MpucytcTBUE KpacuTenen B CTOYHbIX BOAAX 3aMETHO No MX okpacke. Kpacutenu oT-
HOCATCA K TpygHOpasnaraembiM coeanHeHnsm, yeenuumsatoT 3HaveHme XIK, BrK [17].

OcHOBHYIO J0OM0 KpacuTenen npeactasnsioT aHUOHHbIE (KMCMNOTHbIe) KpacuTtenu. Mo
XMUMUYECKOMY CTPOEHUIO 3TU KpacuTens SBNAKTCA NPOM3BOLAHLIMU aHTPaxXWHOHa UNn Tpu-
deHnnmeTaHa.

Camyto GonbLUyto rpynny CUHTETUYECKUX KpacuTenen NpenctaBnsioT a3oKpacuTenw.
3akoHogaTtenbHo B EC 3anpeljaeTca ncnonb3oBaHWe asokpacuTenen ykasaHHbIX B MpUso-
xeHuun XVII k Pernamenty EC 1907/2006 EBponenickoro napnameHta n CoseTa 0 perucrpa-
UMK, OLEHKe, paspeLleHnn N orpaHnyeHnn (3anpeLeHmm) NnpuMMeHeHns XMMUYeCckmx BeLLecTB
(REACH).

[na KpaweHnsa KOXU UCMOoMnb3YyTCS Takke MeTarnsfoKOMMIIEKCHbIe KpacuTenu, B Co-
CTaB KOTOPbIX BXOAAT aTOM MeTansna u ogHa unv Be Monekyrnbl a3okpacutens. B kavectse
MeTanna MoryT NpucyTCTBOBaTb aTOMbI Xefnesa, Xxpoma, Mean, kobanbTa.

OKCNepMMEHTbI NoKasanu, YTO MeTasnsfIoKOMMSIEKCHbIE KpacuTenu He yxyawaroT npo-
Lecc KOMMOCTUpOBaHUA Benokcogepxallmx OTXOA0B, KPOME KpacuTernen, Kotopble coaep-
XaTt meab. Megb obnagaet pyHrMUnaHbIM 1 6akTepuumMaHbIM OENCTBUEM, YTO NPENATCTBYET
pasnoXeHU 0TX0O0B.

B npouecce KpalweHust 4acTO MCNOMb3YyTCA BCMoOMoraTesibHble Matepuarnbl, Ynyud-
lwarwme cmavmBaHme nonygabpukata n anddysuo kpacutenen, obecneymsarume pas-
HOMEPHOCTb OKpallMBaHUs. HekoTopble M3 3TUX MaTepuanoB MOryT cogepXaTb NoTeHuu-
anbHO BpeaHble AN1s CTOYHbIX BOJ BellecTBa.

3.2.11 MaTtepumanbl Ana oTaenkn KOXu

OTpenoyHble Matepuansl NPeacTaBneHbl CNOXHLIMU KOMMNO3ULMSIMU, COCTOSLLUMU 13
GOonbLUOro KONMMYecTBa OTAENbHbIX KOMMOHEHTOB: MNMeHkoobpasoBaTernen, NMUrMeHToB, CBSI-
3yHOLLMX, 3MYNbraTtopos, cMaduBaTtenen, 6Mounaos, aHTUCTaTUKOB U Ap.

BenkoBble cBA3yOLWME NpeacTaBneHbl NpoayKTaMu pacTBOPEHMS KonnareHa u Kkaseu-
HoM. lMonumepHble cBA3yloLWME BKNoYalT B ceba akpunaTbl, AWEHOBbIE MONUMEpPbI, Momnu-
ypeTaHbl, BUHMNaLueTaThbl.
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B NOKpbIBHbIE KOMMO3MLIMM BXOOAT OPraHNYeckMe W HeopraHU4eckue MUrMeHThI.
B kauecTBe CLUMBAIOLIMX peareHTOB MCMONb3YHTCS MOoNMM3ouMaHaThl, 3NoKCUabl, anbaeru-
Obl.

NakoBble MOKPbLITUS POPMUPYHOTCS HA OCHOBE OPraHOBOAHbLIX MPOM3BOAHbLIX HUTPO-
Liensonosbl UK Ha OCHOBE MOSIMYPETAHOBbLIX KOMMO3ULIUIA.

Mpun XpaHeHUn KOMMNO3NLMIA Ha OCHOBE BENKOBbIX CBSA3YIOLLMX B UX COCTaB BBOAAT aH-
TUCENTUKN N BuoLmnabl.

3.3 Boaa n ctouyHble BoAbI

3.3.1 NoTpebneHune BoabI

B cooTBeTCTBMM C Has3Ha4yeHMEM BoAa, NoTpedbndemasi KOXXeBEeHHbIMU NpeanpuaTUs-
MU, NoApasfenseTcs Ha TEXHOMOrMYECKY0 BOA4yY, pacxogayemMyro Ha o6paboTKy KOXEBEHHOMO
cbipbsl M nonydgabpukarta, N TEXHUYECKYHD, pacXod4yeEMY0 Ha XO35MCTBEHHO-ObITOBbIE LIENMN,
o4YnCTKy cTtokoB M ap. Obbem TexHuyeckon BoAbl cocTasnseT nopsgka 20 % obuwero no-
TpebneHus [14].

Pacxopg TexHonormyeckon Bogbl 3aBUCUT OT Buga obpabaTtbiBaeMoro cblpbsi, TEXHOMO-
rMun Npoun3BOACTBa, aCCOPTUMEHTA roToBOM Npoaykuun. Mo gaHHbiM [14] noTpebneHve Boabl
B pacyeTe Ha 1 T cbipbsA cocTaBnsaeT oT 54 1o 78 m3. OCHOBHOE KONMYECTBO BOAbI pacxoay-
€TCA Ha npoBefeHMe OTMOYHO-30SIbHbIX MpoLeccoB. B kayecTBe UCTOYHMKOB BOAbI MOTyT
ObITb peYHble peCypChl, FOPOACKOE BOLOCHAOXEHNE, apTe3NaHCKNE CKBAXKUHbI.

3.3.2 OyncTKa CTOUYHbIX BOA

OCHOBHbIMUM NoKasaTensiMmn, XapakTepusyrLUMN COCTOSAHNE NPON3BOACTBEHHbIX CTO-
KOB, ABNANTCA Xnmuyeckoe notpebnerHne kncnopoga (XrK), éunoxmmmnyeckoe notpebneHue
kncnopoga (BIK), cogepxaHue B3BelleHHbIX BelwlecTB (BB), comepaHve amMMOHUWHOro
as3oTa, obllee codepxaHue asoTa, coAaepxaHue cynbartos, xnopuaos, gocgartos, cynb-
duaos, dbeHonos, CINAB, xpoma, xupa, 3HadeHune pH.

[o 75 % BIK n XK npuxoguTca Ha CTOKM OT OTMOYHO-305bHbIX npoueccos [14]. Oc-
HOBHOM 00beM B3BELLEHHbIX BELLECTB NepexoauT B CTOYHbIE BOAbI NOCHe NMpoLeccoB 305e-
HMUA n obesBonawimBaHus. B Lenom Ha cTtaguMmM OTMOYHO-30f1bHbLIX NpoueccoB obpasykTcs
Hanbonee 3arpsi3HeHHbIE CTOKW, coaepKalume rpsidb, KpoBb, OEnKn, B3BELLEHHbIE BELLECTBA,
rapoKena Kanbumsi, cynbduabl, Xnopuabl U UMelLwme BbICOKOe 3HayvyeHue pH.

CTOKM OT npoueccoB 06e330MBaHNA U MArYEHUsT coaepXaT Cynbduabl, aMMOHUNHBIN
a30T, COMM KanbLMs.

lMocne npoueccoB nukeneBaHUs U OyONeHWst OCHOBHbIMU 3arpA3HUTENSIMU CTOYHbIX
BOJ SBNSAOTCA CONMM XpoMma M KUCMOTbl. B cnydyae pactutenbHoro gybneHus B CTOKM nona-
[atoT peHoncogepXxawme NpoayKTbl, YTO NPOABNSAETCA B BbICOKMX 3Ha4YeHUsax XI1K.

B Tabnuue 3.3 npuBeneH cpefHM coctaB 0TpaboTaHHbIX pacTBOPOB MOCNE XUOKOCT-
HbIX NPOLIECCOB KOXEBEHHOro nponssoacTtea [14].
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Tabnuua 3.3 — CocTaB oTpaboTaHHbIX PAaCTBOPOB MOCHE XWAKOCTHLIX NMPOLIECCOB KOXEBEHHOro Npon3BoAcTBa, r/n

B3Be-

Asot
Mpouece OIS auuo- | XTOPA | Cyn | Cyner | XPOM. | yupey | XMK | BMK | CMIAB | pH

cTBa HUWHbIN
MpombiBKa 7,6-11,5 — 7,3-14,7 — — — — — 2-5 — 7,9-9,6
OTmoka 1,5-36 |0,01-0,5|6,8-10,1 — — — 0o-45 | 0,8-0,9 | 0,406 | 0-0,4 |7,6-10,4
3oneHune-obe3BonallmMBaHue 6,8-356| 1,6-2,9 | 0,9-36 | 1,2-2,5 |1,0-10,1 — 0,2-4,6 |{2,5-13,7/2,0-11,1| 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
MukenesaHne 0,7-6,5 — — 20-30 — 20-6,3| 040 | 18-7,0| 0,5-4,5 — 3,5-5,0
Ady6bneHune — — — — — — — — — — —
MpombiBKa 0,2-0,4 — — — — 0,2-0,5 — 0,1-0,2 — — 4,2-54
Hentpanunsaums 0,1-3,0 — — 0,8-3,2 — 0-0,1 — 0,6-11,7| 0,2-0,3 — 6,0-8,5
MpombiBKa — — — — — — — 0,1-0,4 | 0,1-0,2 — 6,0-7,5
KpaweHune 0,9-1,6 | 0,1-0,2 — — — — 25-12,7| 2,3-8,9 | 1,8-5,7 | 0,1-0,2 | 5,0-6,0
YXnposaHue — — — — — — — — — — —

HonybnueaHve

LTOC—0V O1HU
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3.4 BTopuyiHble NPOAYKTbl U OTXOAbI

Ana MyHUManusauuym KomuyecTBa OTXOOOB HeobXxoAMMO onpeaenvTb WCTOYHUK U
o6bem 06pasyoLmMXca 0TXOA0B, UX (PU3MKO-XMMNYECKME CBONCTBA, SKONOrMYHOCTb UMK TOK-
CUYHOCTb, BO3MOXXHOCTb MX nepepaboTku.

Mo cywecTBytoLLEN Knaccudukaumm Bce 0TX04bl MOXHO pasaennTb Ha:

- HegybneHble;

- AybneHble;

- XXmpocogepxalime;

- Apyrve.

Hanbonee ueHHbIMM 9BNSAOTCA HeaQybneHble 0TXo4bl, KOTOPblE MOXHO MCMNONb30BaTb
ANs Npom3BoACTBa konbacHbIx obonoyek, xenaTnHa, KOpMoBbIX 406ABOK, Knes, B Npon3Boa-
CTBE MeOMUMHCKNX npenapaToB 1 KocMmeTuvecknx komnosuumi. O6bem nponssBoacTsa u ac-
COPTUMEHT 3TUX MPOAYKTOB MOCTOSHHO pacwmpsietcda. K HegybneHbiM oTxogam OTHOCAT ro-
nbeByo 06pe3b, CNWMMOK 1 cnunkosyto obpesb, me3apy. Mesapa moxeT BbITb MCNOMNb30BaHa
ANst MONyYeHUss HaTypanbHbIX XUPoOB M 6enkoB. B Tabnuue 3.4 npeactaBneHbl AaHHbIE MO
BbIXOA4Y HefyOneHbIX 0TX0A0B U3 1 T KOXKEBEHHOTO ChIpbSi.

Tabnuua 3.4 — Bbixog HeaybneHbix oTxoaoB 13 1 T cbipbs KPC

HaumeHoBaHue Macca, kr
O6pesb nocne KOHTYPUPOBAHNSA LLIKYP 50-100
PacTtBopeHHble 6enku 50-100
Mesgpa 150
Cnunok n obpesb 150
WNtoro 400-500

B pesynbTtate rmgponusa Genokcogepxalinux oTXo40B MOXKHO MOMyYUTb Takue Mnpo-
AYKTbI, KaK XXenaTtvH Unu Knew, rmaponunsatbl KonnareHa n npogykrbl ero mogudvkaumn.

Hanbonee npobnemMHbIMM OTXO4aMKU KOXEBEHHOrO MPOM3BOACTBA SABNSANOTCA OTXOAbI,
obpasytolimeca nocne xpomosoro AybneHus. Vcnonb3oBaHne AybneHbIX OTXOAOB MOXeT
OCYLLIECTBMATLCA NyTeM nepepaboTkn ¢ COXpaHEeHMEM BOSIOKHUCTOW CTPYKTYPbl, UMM NyTem
YacTMYHOro ee paspylieHus (pasgybnusanHus). MNpouecc pa3BONOKHEHUSA SBSETCA SHEpro-
€MKMM, HO NMO3BONSAET NONYYNTb MaTepuarbl, KOTOPble MOXHO UCNONb30BaTh AN NPOU3BOA-
CTBa KOXXKapTOHa, UCKYCCTBEHHOW KOXW, B KA4YeCTBE HaMNONHUTENEN OpeBECHO-BONOKHUCTbIX
nnnT.

CxuraHne OTX040B MO3BOMSET NONYYUTb TENNOBYO 3Hepruto. TepmoobpaboTtka npu
Temnepatype cBbiwe 380 °C B OTCYTCTBUM KACIIOPOAa AaeT BO3MOXHOCTb MOMyYEHUsT akTu-
BMPOBAHHOIO YIS C BbICOKOPA3BUTOW BHYTPEHHEN NOBEPXHOCTLIO.

Bo3amoXHble BapuaHTbl UCMONb30BaHUSA, nepepaboTkn U yTUnmM3aumm TBepabix 1 Xuna-
KMX OTXO40B KOXXEBEHHOIO NPOW3BOACTBA NpeAcTaBneHbl B Tabnuue 3.5.
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Tabnuua 3.5 — OTXo4bl M BO3MOXHOCTU UX NepepaboTku 1 yTUnm3auum

HanpaBneHusa ncnonb3oBa-
Bug otxopnoB CocraB
HuA/ nepepaboTkn/ yTunusauum
OTxoabl nocne KoHTypupo- | KonnareH, wepcTb, xup | [Mpor3BoacTBoO Kknes, kopMmosble 4obas-
BaHWSA CbIpbsi kn/TepmoobpaboTka, 6Moras/nonumrox
LLlepcTb nocne obesBona- KepatuH, xup Mpon3BoacTBO KOPMOBbLIX 4OGABOK, NaHo-
LUNBaHMS NUHa/KOMNOCTMpPOBaHue, TepMoobpaboTka,
6uoras/nonuroH
Mesgpa Knp MponssoacTeo GenkoBbIX MMOPONN3aToB,
Xunpa/KomnoctupoBaHue, 61Moras/nonmrox
Cnunok ronbeBon KonnareH [Npon3BOACTBO KOX N3 CMUMKA, XXenaTuH 1
knen, 6enkoBble rMaponuaaTsbl, KonbacHsle
000nNoYKM
OtpaboTaHHble pacTBOpLI PactBoputenu, INAB, PeunknuHr pactBopuTenen, xum-
nocne obe3xnpuneaHns XuUp pbl/TepmoobpaboTka
OTtpaboTaHHble pacTBOpLI CoenunHeHus xpoma PeuunknuHr coeanHeHnn xpoma
nocne ayonexHns
Cnunok gybneHoin KonnareH, coeanHeHnuns |Npon3BoaCTBO KOX N3 CrKSKa, BOSTOKHU-
Xpoma CcTble MaTepuansl, 6enkoBble rMaponu3aThl,
yao06peHnsa/KoMnocTMpoBaHue, TepMoodpa-
©oTKa/Nonurox
XpomoBas cTpyka n 06pesb | KonnareH, coeanHeHus | BonokHucTble Matepuansl, 6enkosble rna-
Xpoma ponu3aTbl yaobpeHnsa/koMnocTupoBaHme,
TepmoobpaboTka/monuroH
KoxxeBeHHbI nockyT, 0bpesb | KonnareH, coeguHeHns | BonokHUCTbIE MaTepuansl, AeKOpaTUBHbIE
XpoMma v apyrme xmmn- | maTepmanbl/TepmoobpaboTka/nonuroH
KaTbl
LLInaM O4YMCTHLIX COOpYKe- YpobpeHus/komnocTMpoBaHue, 6roras,
HWI o TepmoobpaboTka/monuroH

HekoTopble oTxoapbl, He NpuBeAeHHble B Tabnvue 3.5, npeacTaBneHbl consamMu, oTpa-
BOTaHHBIMU XMMUYECKMMWN peareHTamun, ocagkammn nocre BNaXXHOM O4YUCTKM BO34yXa, Mbifbio
OT WndoBaHna n ap.

3.5 BbI6pocbl B atmocdepy

OTHOCUTENBHO BLIGPOCOB B aTMOCdEpPY NUTepaTypHble AaHHble NPUBEOEHbI TOJbKO
ANS OpraHNYecknx neTydmnx coeguHeHui. OpraHnyeckne pacTBopuUTENN, UCNONb3yeEMbIE NpU
00e3XnpuBaHUN OBYMH yNaBnMBaloTCA (oUNbTpamMu C aKkTUBUPOBAHHLIM yrnemM. HenpusTHble
3anaxv TpyaHoO NoABEPraTCs KOMYECTBEHHOMY KOHTPOJSIHO, HO YacTo SBMSKOTCA NpegMeToM
Xarnob OKpeCTHOro HacesneHus.

OT OTMO4YHO-305bHbIX NPOLIECCOB B aTMocdepy NOCTynaeT cepoBOAOPOA U aMMUaK,
OT MEeXaHMYeCKnX onepaunm oTaenkm — Mbiflb, OT NOKPbLIBHOrO KpalleHUsi — ad3po30siu.

MpenenbHO gonycTMMble 3HAYeHMs1 BbIBPOCOB B aTMOcdepy onpeaeneHsl Ans aMmmu-
aka, cepoBogopoaa, neTty4ymx opraHundeckux coegnHeHun (J1IOC).
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3.6 NoTpebneHne aHepruun

MoTpebneHne aHeprMn Ha KOXEBEHHbIX NpPeanpuATUAX 3aBUCUMT B OCHOBHOM OT cCre-
AyLwmnx akTopoB:

- TEXHONOMMN NPOM3BOACTBA, MOLLHOCTU U KonndecTBa 060pyaoBaHuS;

- NOTepb Tenna oT TEXHONOrM4yeckmx obopyaoBaHNS 1 NPOU3BOACTBEHHbIX 30aHUN;

- METOO0B OYMUCTKM CTOYHbIX BOJ;

- UCMONb30BaHWs OTXOLOB ANS NoSy4YeHUss AONOSTHUTENBHOW SHEPTUN.

Pacxop aHeprumn 3aBMCUT OT KITMMATUYECKOW 30HbI, B KOTOPOW PaCMOSIOXXEHO KOHKpeT-
Hoe npegnpuaTtue. MNoTepn Tenna MoryT 6biTb MMHUMU3MPOBAHbI 3a CHET XOPOLLEN TEMMOBON
n3onsumn.

3.7 lym n BnGpauunn

OCHOBHbIMU UCTOYHUKAMMU wyma um B|/|6pau,|/||/| ABIAKOTCA MeXaHU4YecKue onepaunn
pa60Ta annapaTtoB, UCMNOoJIb3yeMbIX O514 npoBeAeHUA XXUOKOCTHbIX NMpoLecCoB.

3.8 MNoTpebneHue u BbIGPOCHI HA OTAENbHbLIX TEXHONOIM4YeCKUX
cTaguax

B naHHOM pasgene paccmaTpuBaeTCsl KaKabld TEXHONOMMYECKUI nNpouecc, B oblem
BMOe npeacraBneHHbin B Tabnuue 3.1. B 3aBMCMMOCTM OT BUAA UCMOMb3YEMOrO Cbipbs U ac-
COPTUMEHTA roTOBOW NPOAYKUMN KOHKPETHbIE AaHHbIE MOTYT OTNNMYaTbCA OT NPUBEAEHHbIX B
aTon Tabnuue. YpoBeHb BbIOPOCOB B 3aBUCMMOCTM OT TexXHomormm obpaboTku npuBeneH B
pasgene 4.

3.8.1 KoHTypupoBaHue Cbipbsi

B pesynbtate 00pe3ku KpaeBblX Y4YaCTKOB LWKYpbl (KOHTypupoBaHue) obpasyroTcd
TBepAble OTX0Abl, cogepaliue B CBOEM cocTaBe benku, WepcTb U KOHCEPBUpYOLne Belle-
cTBa. Hanbonee paumoHanbHO NPOBOAUTL KOHTYPUPOBaHUE Ha MSICOKOMOMHaTax 4o KOHcep-
BUpoOBaHUA N 06paboTkmn aHTucentmukamm [10].

3.8.2 [lokoHCcepBUpoOBaHUe Cbipbsi

[lokoHCepBMpPOBaHUE Cbipbs MPOBOAMUTCS B Criydae Hey4oBNeTBOPUTENBHONO OCHOBHO-
ro KOHCEPBUPOBAHUA, NPU NMPUEMKE LLKYpP OT HAceneHusd, a Takke B criydae JONroBpeEMEHHO-
ro xpaHeHus. [JokoHCepBMpOBaHME MPOU3BOAAT METOAOM MOCOSfia C UCMOSIb30BaHUEM XI10-
puaa HaTpusi ¢ gobaBkamu aHTMcenTMkoB. Conb obnagaeTt o6e3BoXnBarOLWLMM AENCTBUEM HA
Oenkn LWKypbl, YTO NPENATCTBYET pa3BuTuo bakTepuin. B kayecTBe aHTUCENTMKOB UCMOMb3Y-
T gumeTtungutTnokapbamar, anxnopbeHsosn, Npon3BogHble 6GOPHON KUCNOThbl, MeTabucynb-
UT HaTpus.

Bce ykasaHHble COeaUHEHMS], @ TakKe rpsi3b, KPOBb, COJTb MOXHO OOHapY>XUTb B CTOY-
HbIX BOAAX NPV BbINOSTHEHUN NOCHEAYIOLWNX XXUAKOCTHLIX 06paboTok.
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3.8.3 OTMOYHO-30NbHbIE NpoLeccChl

CTo4HblEe BOObI OTMOYHO-30S1bHOrO Liexa 3arps3HeHbl NpoayKTamun paclienneHums 6en-
Ka M HEMUCMNONb30BAHHbIMK XMMUYECKUMN peareHTamu. CTOKM siBASOTCA Hanbonee TOKCUY-
HbIMW, 3aCOSIEHHbIMKN, MYTHbIMU, coaepXXaT 60mMbLIOe KONMMYECTBO HEPACTBOPMMbIX BELLECTB
OpraHN4YecKoro M HeopraHM4eckoro npomncxoxgeHus. CoctaB CTOYHbIX BOL4 NOCNe OTMOYHO-
3051bHbIX NpOLEeCccoB npeacTasneH B Tabnuue 3.6.

Tabnuua 3.6 — CocTaB CTOYHbLIX BOA NpY NPOM3BOACTBE KOX XPOMOBOIro AyoneHunsa ans sepxa odysu
n3 coipbsa KPC, Kr/T cbipbs [9]

B3BelleHHbIe
Mpouecc XK Cynbdumabl Xnopuabl BewecTsa
OTMmoKa 30-33 — 150-210 6-8
3orneHue-obe3BonallBaHme 110-120 10-15 3-6 70-80

3.8.3.1 OTmoka

OTmOKa KOXXEBEHHOro Cbipbsi Npon3BoanTcs B bapabaHax. Pacxon Boabl coctaBnsaeT
oT 150 % po 250 % oT macckl obpabaTtbiBaeMoro cbipbs. [pn nepepaboTke OBYMHbLI pacxoq
BOAbl HA OTMOKY 3HaUMTENbLHO YBENMYMBaeTCA. B 3aBUCMMOCTU OT CTENEHN 3arpsi3HEHHOCTH
N MeToAa KOHCEPBMPOBAHMUS OTMOKY NPOBOASAT MHOIOKPaTHO CO CrMBOM OTpaboTaHHOro pac-
TBOpa. Ha HekoTopbIX 3aBOAax NPOBOAUTCA NpeABapuTenbHas OTMOKa, a 3aTeM OCHOBHas.

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

Ansa yckopeHna oTMOkM B obpabaTbiBatlowmin pacTBOp BBOAAT TakkKe LLENOYHble pea-
reHTbl, NMNAB n bepmeHTHbIE npenapaTthl [19]. Pacxog atnux matepuanoB He npesbiwaet 1 %
OT Macchbl CbIpPbSi.

OTpaboTaHHbIN pacTBOp Mocne NpoBeAEHUS OTMOKM COAEPXUT pacTBopuMble Benku,
Takue Kak anbbymMunH n rmobynuH, B3BeLLEHHbIE BELLeCTBa, NOCTynawLLmne ¢ rpssbio, HAaBO30M
N KPOBbIO, YTO onpeaensieT Bbicokne 3HadeHust XIMK atnx ctokoB. Takke B pacTBOp nepexo-
OAT CONMb U KOHcepBupylowme BellectBa. CoaepxaHne xnopuaoB B CTOKAX HaxoguTcsl B
npegenax 10-15 r/n.

OTpaboTaHHble pacTBOpPbI, BCNEACTBUE 3HAYUTENBHOrO coaepXaHust GenkoBbIX Be-
LecTB nogsepxeHol nopye (rHuenuto). BINK coctasnset 0,4-2,3 r/n. B nepecyete Ha 1 T ko-
XXeBeHHOro cbipbs Harpyska no BIK coctasnset 7,5-9,0 kr. B Tabnuue 3.7 npuBeaeHbl AaH-
Hble O COCTaBe CTOKOB Nocre npoBeaeHUst OTMOKN.

Tabnuua 3.7 — 3arpA3HeHHOCTb CTOYHbIX BOA NOCe npoLecca OTMOKM

Mokasatensb, r/n [9] [14]
B3BelueHHble BellecTBa 2,5-3,5 1,5-3,6
XIMK 1,5-8,6 0,6-4,9
BIrNK 0,3-4,5 0,4-2,3
Xnopugbl 7,5-10,1 6,8-10,1
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Kak cnegyeT n3 gaHHbIX, NpeAcTaBneHHbIX B Tabnuue 3.7, AnanasoH KOHUEeHTpauumi
3arpsAsHALLMX BELLECTB B CTOKax nocrne OTMOKU AOCTaTOYHO BEMVK U BO MHOIOM 3aBUCUT OT
BMAA Cblpbsi, TEXHONOMMM 06paboTKM N BbIMyCKAEMOro aCCOPTUMEHTA KOX.

3.8.3.2 3oneHune n obesBonawiMBaHue

B npouecce 3oneHus-o6e3BonalinBaHns Cbipbe NOABEPraeTcs BO3AEUCTBUIO crneny-
IOLWMX peareHToB: cynbduga 1M rugpocynbduaa HaTpus, rmgpokenaa kanoums, MNMAB, dep-
MEHTOB. B HEKOTOPLIX cnyyasax 4acTb cynbduaa HaTpUs 3aMeHSIOT Ha TUOSbl, aMUHbI U Mep-
KanTaHbl. Pacxog xumMuyeckux matepuanos 3aBUCUT OT B1uaa obpabaTbiBaeMoro Cblpbsi.

XvMmundeckme martepuanbl, UCNOMb3yeMble B npoueccax 30feHna-obessonalimBaHus,
npueeneHsl B Tabnuue 3.8.

Tabnuua 3.8 — Pacxog xuMu4ecknx matepuanos B npouecce 305eHus-o6e3BonainBaHnsi, NpoLeHT
OT Macchbl cbipbs [18]

B nponsBoacTBe KOX Ans

MaTepuan B nponsBoactee hTH Bepxa oGyEM
Bopa 200-230 130-150
Mpapokena kanbumns 1,5-2,0 3,0-3,2
Cynbdua HaTpus 0,6-0,8 2,0-3,0
BcnomoraTenbHble BelwecTBa 0,2-0,3 0,1-0,3

B Tabnuue 3.9 npeacraBneHbl 3Ha4eHMs1 COCTaBa CTOYHbIX BOA MOCe TpaauLMOHHOro

3oneHna-obesBonawiMBaHms 1 nocne yCcoBepLUIEeHCTBOBaAHHOIO rnpouecca.

Tabnuua 3.9 — 3arps3HeHHOCTb CTOYHbLIX BOA MOCNe npouecca 305eHus-06e3BonatumBanus, /1

Moka3artenb TpaguLuMOHHaA TEXHONOrA HoBas TexHonorus [20]
Boaa 200-220 180-200
B3BelueHHble BellecTBa 20,8-33,6 20,0-22,0
BrK 7,0-10,0 0,7-1,1
XMK 7,5-10,4 0,8-11,4
Cynbcuabl 5,0-8,1 0,2-0,4
Xnopuabl 1,8-3,6 0,8-1,0

OTpaboTaHHble pacTBOpbI Mocne 30MeHnsA-06e3BoNallMBaHNA XapakTepusyTcs Bbl-
COKOW LeNnoYHOCTbIo0 U 3HadveHnemM XK, 3HaunTenbHbIM codepXaHueMm cynbguaos 1 B3Be-
LLIeHHbIX BellecTB. MNpu 3HavyeHuAx pH MeHee 9 n3 oTpaboTaHHbLIX PacTBOPOB MOXET Bbiae-
NATLCA CepOBOAOPOA, KOTOPLIV XapaKTepusyeTcsl BbICOKOW TOKCUYHOCTBIO MO OTHOLLEHUIO K
XXVBbIM OpraHn3Mam.

Bo3amoXHO BbloeneHve B BO3QyLUHYO Cpedy ammuaka, oGpasylowerocss B npouecce
paspyLUeHNss GEeNKOBbIX KOMMOHEHTOB LLIKYPbI.

3.8.3.3 Me3apeHue

MesgpeHne MOXeT OCYLeCTBAATbCA Ha HECKOSIbKMX aTanax TeXHONOrM4eckoro npo-
Luecca, a UMEHHO Ha CTaaun Cbipbsl U Ha cTaguu ronbs. MesgpeHne OTHOCUTCH K MexaHuye-
cko 0bpaboTKke M 3aknyaeTcsa B yAaneHun CO LWKYpPbl MOAKOXHOW XXMPOBOW KreTvaTKMu.
MesgpeHne npoBOAAT nocne 3o5reHns-o6e3BonalluMBaHns, Korga roflbe HaxoguTca B Habyx-
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leM COCTOSHUWU. B HekoTopbIX cnyyasax Me3dpeHuio noaBeprarT HEKOHCEPBUPOBAHHbLIE
LLKYPbl NN KOHCEPBUPOBAHHbIE, HO Nocre npeasapuTenibHOM OTMOKM.

[ANa yMeHbLUEHNSI CKONBbXEHNS TONbs U yNy4lleHnsa 3axBaTa paboune ncnonb3ylT ns-
BECTb UMY ApeBecHbIe ONUIKW. YaaneHne me3apbl MPOUCXoauT Nof CTpyen Boabl.

B pesynbTtaTte mesapeHus ronbe TepsieT oT 15 % go 30 % uexogHom maccel. Mesgpa
MOXeT nepepabartbiBaTbCA HENOCPEACTBEHHO HA NPeAnpUATUM NN BbIBO3UTLCS HA MOMUro-
Hbl ANs ytunusaumm. OCHOBHbIMU MPOAYKTaMun nepepaboTkn Me3apbl ABNATCS KNen 1 Xup.

3.8.3.4 [1BoeHune

[1BoeHne npomnsBogaT nnbo B ronbe, NMnbo B xpommpoBaHHOM nonydabpukarte. Npu
ABOEHMM B rofibe NPeMMyLLIECTBOM ABNSIETCA CHMKEHME pacxofa XMMUYECKMX MaTepmnanos B
nocneayroLmMx npoLeccax 1 CokpalleHme onmTenbHoCT obpaboTku.

OpHako Ha BOMbLUMHCTBE KOXEBEHHbLIX NPeanpuaTUiA ABOEHMEe NPOBOAAT Ha cTaguu
nocrne AybneHusi, 4To OOYyCrnoOBMEHO MEHbLUEN TPYAOEMKOCTbO 06paboTkM M nonyyvyeHnem
nonydabpukaTta TpedyemMon TONWUHbI.

MoGoYHbIM MPOAYKTOM MOCrEe ABOEHUSI SABNSETCA HWKHUIA CMWMOK, KOTOPbLIA MOXET
ObITb MCMONMb30BaH A1s NMPOU3BOACTBA Bentopa M 3amwun. HwkHUI cnunok u ronbeeas o6-
pe3b MOryT 6bITb NepepaboTaHbl Ha XXenaTuH, Knen, konbacHyr 060M04Ky.

3.8.4 Npepay6unbHO-AyOUNbLHbIE NPOLECCHI
3.8.4.1 Obe330nMMBaHue U MAr4YeHue

O6e330nmMBaHMe NPOBOAUTCA ANSA U3BNEYEHUS U3 TONbs KarnbLMs U CHMXKEHUS Haby-
XaHus. KanbLuin ¢ NOBEPXHOCTM oMb YaCcTUYHO MOXET OblTb yaaneH B pesynbTarte npo-
MbIBKKU. [lonHoe o6e33onmBaHMe MOXHO obecneunTb 06pabOoOTKOM rofbsi CONAMU aMMOHUS
npu nx pacxoge 2,5 % — 3,5 % ot maccel ronbs [18, 19].

CyLecTBYIHOT TEXHONOMK, B KOTOPbIX pekomeHayeTcs npu 06e330nmeaHMm UCMornb3o-
BaTb gmokcug yrnepoga c pacxogom 0,8 % — 2,2 % oT mMacchl ronbd, YTO NO3BOMNAET MOSHO-
CTblO UMM YaCTMYHO 3aMEHUTb conm ammoHus [21]. B [22] npepnaraetca mMcnonb3oBaHue
anbTepHaTUBHbIX 006€330MMBalOLLMX peareHToB, KOTOpble MOryT MPUMEHATbLCA CaMOCTOs-
TEeNbHO UMK B COYMETAHWUM C TPAANLMOHHBIMU XUMUYECKMMU MaTepranamu.

B npouecce maryeHust ncnonb3ytoTcs oepMeHTHbIe npenapaTtbl NPUPOAHOro unm 6ak-
TepuanbHOro NPOUCXOXAEHMWS, B COCTaB KOTOPbIX BXOAAT MHEPTHbIE HAMOMNHUTENN.

B oTpaboTaHHbIX pacTBOpax MOXeT NPUCYTCTBOBaTb CEPOBOAOPOA, BblAENSAOLLMIACA
Npyv NOHMXEHHOM 3HadeHun pH, n ammmnak, obpasyrwninca B pesynbtate rmponnsa ammo-
HUAHBIX conen. CneayeTt OTMETUTb, YTO Hapsa4y C pacTBopeHmMeM kapboHaTa kanbuus n 0b-
pa3oBaHMEM XOPOLUO PacTBOPUMOro rmapokapboHaTa Kanbums, KOTOPbIM Npu B3auMoAewn-
cTBUM C cynbcdmaammn obpasyeT 3ameTHO Gonblie cepoBogopona, Yem npu TpaguuUoOHHOM
MeToae ob6e330nmBaHus.

3.8.4.2 NukeneBaHue

MukeneBaHne npegHasHadeHo ana obecneveHna guddysnn ayosWmMX COeauHEHUN
Xpoma B AepMy U 3akntovaeTtcss B 06paboTke ronba pacTBOPOM KUCIOTbI (B OCHOBHOM Cep-
HOW N MypasbuHOW) U conun. Pacxog kucnotel coctaenset 0,5 % — 1,2 %, conm — 5% —

47



UTC 40—2017

6 % OoT mMacchbl ronbsA. [ns npegoxpaHeHnss XpoMmMpoBaHHOro nonydabpukaTta oT nnecHese-
H1A B obpabaTbiBaloWmMn pactBop BBOAAT yHrMumabl, Takme kak TCMTB nnn TnobeHsotma-
3onbl. Pacxon coyHrmumaHeix matepuarnos coctasnseT 0,05 % — 0,2 % OT Macchbl rosibs.

3.8.4.3 flybneHnune

[ybneHne npakTnyeckn Bcerga npoBoAUTCA Ha OTpaboTaHHOW MUKENbHOW XUOKOCTH.
Bug oybneHuns 3aBMCMT OT Ha3HaYeHWS rOTOBOW MPOAYKLMKM (KOXW AN Hu3a 00yBU, KOXK
Ans Bepxa obyBu, ofexXHble N ranaHTeperHble Koxu, 3amwa un gp.). B tabnuue 3.10 npuse-
AeHbl OCHOBHbIE BUAbI Aybutenen 1 BcnomoraTernbHbIX MaTepuarnos.

Tabnuua 3.10 — OcHoBHble BUAbI AyOneHusi, MaTepuanbl U BCoMoraTernbHble BELLIECTBa,
Ncrnonb3yemMble B TEXHOMOMMYEeCKOM npoLliecce

Bup ny6neHus CocTaB gyourtens BcnomoraTtenbHble MaTepuanbl

PeareHTbl AN NOBbILEHNS OCHOBHO-
CTU (OKCua mMarHusi, kapooHat unu
GukapboHaT HaTpust), pyHrMUMAabI,
Mackupytowine gobdaeku (MypaBbnHas
KucnoTa, doTanesas KucnoTa), Xupbl,
CVHTaHBbI, CMOTbI

XpomoBoe oybonenune OcHoBHoW cynbdaT xpoma

MwuHepanbHoe oybne-
Hue (Kpome XPOMOBOrO)

[y6swme conv antoMnHus!, ump-
KOHUS, TUTaHa

MackupytoLime nobaBku, peareHTbl
AnNsi NOBbILLEHUSI OCHOBHOCTW, XUpbI,
CUHTaHbI, CMOrbl

PacTtutenbHoe nybne-
Hue

MNonundeHonbHbIE cCoeaNHEHUS Ha
OCHOBE pacTUTENbHbIX 3KCTPaK-

OvcnepraTtopsl, oToenveaTenu, mypa-
BbMHas KACMOTA, XWUPbl, CUHTaHbI,

cMonbl
dukcaTopsbl, XMpbl

TOB (KBebpaxo, Mnmo3bl, oyba)
CynbonpounssoaHble heHona,
Kpesona, HadbTannHa, nonmakpu-
narbl, CMOfbl HA OCHOBE Mena-
MWUHA 1 MOYEBUHDbI

[nyTapoBbIn anbaerna, rnnok-
canb

YKnpbl 1 macna

CuHTaHoBoe aybneHwune

AnbaerngHoe aybne- LLleno4yHble peareHTbl, oTOenmBaTenu
HUe

Kvpoeoe gybnexue

KaTtanusatopbl, 6ukapboHaT HaTpus,
anbgernabl, 3Mynbratopbl

Kak cnegyeT 13 npmBeaeHHbIx B Tabnuue 3.10 gaHHbIX, KpOME OCHOBHbIX Aybutenen B
TEXHOMOMMYECKUX PacTBOpax WUCMOMb3yeTcsl 3HAYUTENbHOE KONMUYECTBO BCMOMOraTernbHbIX
mMaTepuarnos pasnuMyHoro HasHadyeHusi. Tak, NAB npegHasHayeHbl AN yryylleHUs cmadynBa-
HUSA 1 yckopeHus anddysumn ayoutenen Bo BHyTPEHHNE CMOU AEPMbI.

Mpun ay6neHnn pacTuTenbHbIMM 3KCTPaKTaMu U CUHTaHaMu B obpabaTbiBatoLmiA pac-
TBOpP BBOAAT (QUKCMpYKOLME MaTepuanbl, CrnocoOCTByloLME 3aKkpenneHuto ayoutenen B

CTPYKTYp€E OEPMBI.
3.8.4.3.1 MuHepanbHoe ay6neHue

OCHOBHbIM BMAOM MUHeEparnbHOro oybneHns octaeTca XxpoMmoBoe aybrneHme ¢ ucnosb-
30BaHMEM OCHOBHOIO cynbgarta xpoma. XpoMOBbIN AyOuTenb BbiNnyckaeTcsl B BUAE NOPOLL-
ka. [lybneHune ocyLlecTBnsieTcsa npu pacxone TexHndeckoro ayourtensa ot 8 % o 10 %, cum-
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Tasi Ha maccy ronbd. C y4eToM TOro 4YTO B TEXHUYECKOM NpoaykTe coaepxutca 25 % okenga
Xpoma, pacxon rnpuMeHuTernbHO K okcuay xpoma coctasut ot 2,0 % o 2,5 % ot macchl ro-
nbS.

[na noBbIWEHNS OCHOBHOCTM Mcnonb3yoT Ao 1 % 6ukapboHata Hatpus unm 0,5 %
oKcuaa MarHusi oT Macchbl rofbsl.

Mepen 0O3MPOBKOM XPOMOBOrO AyOMTENSA B pacTBOP BBOAAT MACKMpPYOLLNE peareHTbl
B konu4yectee oT 0,5 % go 1,0 % ot macchl ronbs [18].

OtpaboTka aybutensa no TMnNoBon TexHonorum coctaensieT 70 % — 80 % [18, 19],
ocTanbHOEe KONMMYECTBO NepexoamT B CTOYHble BoAbl. CTOKM OT npouecca aybneHus xapak-
Tepu3yrTCa HU3KNUM 3HadveHunem pH (3,5-4,5), cogepxaTt HecBsi3aHHble COeQUHEHUST XpoMa,
KomnnekcoobpasoBatenu, yHrMumMabl 1 Xnpbl.

B Tabnuue 3.11 npmBeaeHbl JaHHbIE O COCTaBe CTOKOB Mocrie npouecca ayoéneHus.

Tabnuua 3.11 — CocTtaB CTOYHbIX BOA MOCMNE NPOLECCOB NMKENeBaHusa u oyénenus, r/n

B3BelueHHbIe BellecTBa Cy:::ba- Xpom (II) |  XKnpbl 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

Mcnonb3ysi HOBble TEXHOSIOMMU MOXHO YBenuyuTb OTpaboTky Aybawmx coeguvHeHuin
xpoma go 95 % [21, 22].

Apyrne MuHepanbHble AyOuTenu He No3BONSAT obecneynTtb CBOMCTBA KOXMW, OOCTU-
raemble nNpy XpoMOBOM AyGreHun. STO OTHOCUTCH K MArKOCTU, 3N1AaCTUYHOCTU, (DOPMOCTON-
KOCTW, rmapoTepMU4eckon yctondmsoctu. [ybswme coeguHeHnsa antoMuHuS B HeBomnbLInX
obbemax UCNosib3yTCA B NPOU3BOLCTBE KOX U3 OBYUHBI.

AntoMunHueBoe ybneHne MoxeT KOMOUHMPOBATLCA C pacTUTENbHbLIM, YTO NO3BONSET
yBENUUNTL TemnepaTtypy CBapuBaHUs KOXW [21]. B HEKOTOPLIX TEXHOMOMMUSX MCMNOSb3YT
KOMOUHaUuIo antMUHUEBOro M anbaervgHoro aybneHusa. B kayecTBe anbgerngHoro ayou-
Tend NPUMEHSIOT rMyTapoBbIv anbaerng Unn rnuokcans.

Mpwn aybneHun conamm LMpKOHMS nony4varoT 6enbiin NNoTHbIN nonydabpukaT. Benea-
CTBUE BO3MOXHOIO rMaponmnsa conemn UMpKoHus, gybneHne npoBoaaT npy O4eHb HU3KUX 3Ha-
yeHuax pH (1,3-1,5). B kayecTBe MacCKMpylOLEro areHta WCnosb3yTCs MHOFOOCHOBHbLIE
KNCnoThl [23].

TutaHoBoe aoybneHne mMoxeT BbITb peannu3oBaHO B COYETaHUU C APYrMMU MUHEparb-
HbiMKM Oybutenamm B npousBoacTBe Kox 6ernoro useta [23]. B To ke Bpems npvMmeHeHue
cynbdaToTUTaHunaTa aMMoHUs NpUMBeAET K 3arpsi3HEHNI0 CTOKOB aMMOHMUIHBIM a30TOM.

3.8.4.3.2 PactutenbHoe ay6neHve

PacTtutenbHble aybutenn npeacraBnsoT cobom CrioxHble NonMdeHornbHble coeguHe-
HWUS (TaHWabl), U3BMNEKaeMble IKCTparnpoBaHUeM U3 pasnuyHbIX Yacten pacteHuin. OHK noa-
pas3gensoTca Ha rMaponuayemsle (rannosble) U KOHAEHCUPOBaHHbIE (KaTexuHoBble) [15].

Haunbonblee pacnpocTpaHeHne nony4unu 3KCTpakTbl kBebpaxo, MMMO3bl, KaluTaHa,
mupobanaHa, BanoHeun, Tapbl, gyba. PactutensHoe aybneHue vcnonb3dyetcs B NpOM3BOA-
CTBE KOX ANS Hu3a obyBW, LLOPHO-CeaenbHbIX, KOHCKOro U NMIOACKOro CHapsXXeHUs, KOX Tex-
HMYECKOro Ha3Ha4YeHus.
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B HacTosLwee BpeMs Ha BONbLUMHCTBE KOXEBEHHbLIX NPeanpUsTUIA, BbipabaTbiBaroLmMX
KOXun ansa Husa obyeu, oybneHune ocywecTtensaetca B 6apabaHax. Pacxoq oyOunbHbIX aKC-
TpakToB Ha 100 M? KOX AN HM3a obyBu cocTaBnsieT 170-180 kr, cumTas Ha TaHuabl [15].
B pactutenbHbIX aKCTpakTax cogepxutcsa go 60 % — 70 % TaHngoB, ocTanbHOe COCTaBIis-
0T HETaHWAbl N HepacTBOpPMMbIE BellecTBa [18].

Mpw NpakTU4eCcKn NONMHOM CBA3bIBaHMM TaHWAOB, B OTpaboTaHHbIX pacTBopax coaep-
XaTcsl HeTaHMAabl, KOoTopble 00ycnoBnMBaOT BbiCOKME 3HaYyeHust XK CTOKOB, 3HaUMTENbHYIO
LBETHOCTb 1 KOHLEeHTpauuto peHonoB. O6bemM CTOYHbLIX BOA, B 3HAYUTENBbHOW CTENEHN 3aBU-
CUT OT TexXHomnornv ayoneHns n coctaenset ot 2 Ao 4 M3 Ha 1 T ronbs.

3.8.4.3.3 CuHTaHbI, CMOnbl U NonMakpunarbl

CuHTeTuyeckme ayoutenn Obiv paspaboTaHbl AN 3aMeHbl pacTUTENbHbIX OybuTe-
nen, N NCronb3ylTCs B KAa4eCTBE CaMOCTOATENbHbLIX AyOuTenen, Tak U B Ka4yecTBe BCMOMO-
raTernibHbIX MaTtepuanos And ynyyweHus auddysnn TaHMOOB U KpacuTenen, a Takke ans
cneunanbHbIX Lenen (otbennsaHune, KpaweHne, HanonHeHne) [19].

Pacxon cMHTaHOB 3aBMCUT OT BMAA CbipbsSl M aCCOPTUMEHTA BbIMyCKAaeEMOW NpoayKLMK
n coctaenseT 6 % — 18 % oT maccbl nonydgabpukara [18].

OCHOBHbIMK TpeBOBaAHUAMM K SKONOMMYECKUM XapakKTEPUCTUKAM CUHTaHOB SABMSAIOTCS
MWHUMarnbHOE coaepxaHne cBoboaHbIX heHONoB 1 hopmanbaernaa, a B OTHOLWEHUM Nonn-
MEepPHbIX HaNoJSTHAKLWMX MaTepuanoB — OTCYTCTBME MOHOMEPHbLIX NPOAYKTOB.

OTtpaboTaHHble pacTBOPbI, COAEepXallune HeCBsA3aHHble CUMHTaHbl U MNOSIMMEpPHbIE
HanNoJSTHUTENN, XapakTepuayTcs BbICOKMMU 3Ha4YeHnamMmn XIMK n HM3korm cnocobHOCTLIO K Bu1-
OpPasnoXeHUH0.

3.8.4.3.4 Anbagernanbl

AnbaernaHble Ayoutenu ncnonb3yrTca ANs npeasapuTensHoro aybnexHus, a Takke B
npouecce BblpabOTKM KOX C NOBbILLEHHbIMY TpeboBaHNSIMU OTHOCUTENBHO NMOTOCTOMKOCTU U
YCTOMYMBOCTM K CTUPKe. Hanbonbluee pacnpocTpaHeHne Mnosfyyun rnyTapoBbiid anbaerna u
ero moaudvkauumn, a Takke rnuokcanb. OTpaboTaHHble pacTBOpbl Mocre anbAerugHoro
AybrneHns  MpakTUYeckn He cogepXkaT  peakUMOHHO  CMOCOBHbIX  COoeavHEeHWA U’
He NpeacTaBnAlT ONacHOCTb AJ1A CTOYHbIX BOA.

3.8.4.3.5 XXupoBoe ay6neHue

YKnpoBoe aybneHune ncnonb3yetcs npu BoipaboTke 3amMLUn U3 LLKYP OBEL, U ONIEHEN U
3aknoyaeTca B 06paboTke ronbs CO CMMNEHHON NULEBON MOBEPXHOCTbIO HEHACILEHHbIMU
Macramu n pbidbbMMK Xnpamm npu BbICOKON TemnepaTtype B NPUCYTCTBUM KMCopoaa BO3ay-
xa. Ha 3akntountensHon ctagum aybnexHms nonydabpukaT npoMbIBaOT OT HECBA3AHHbIX XXW-
pOB pacTBOpOM kapboHaTta HaTpuS.

B nocnegHee Bpemsi ona npegBaputenbHon obpaboTku nepen 3amueBaHWEM UC-
Nosb3yHT FYyTapoBbIi anbaerna.

B oTpaboTaHHbIX pacTBopax Mnocre XMPoBOro AybrneHust cogep)kaTcad OKUCIEHHble
XUpbl U Macna, Nnpuaarwme CTokaM XxapakTepPHbIN 3anax 1 onpeaensaiume BblCOKoe 3Haye-
Hue XK.
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3.8.4.4 OTxum

CTouYHbIE BOAbI, o6pa3y+ou.|,|/|ec;| npn oTxXmnMmMme BIlarn m3 nonycba6p|/||<aTa nocrie Kpa-
CUJTbHO-XXMNpPOBaJibHbIX MpoueccosB, cogepXat He3HadyYnTesribHoe KornmM4ecTtBOo XMMUNYECKUNX CO-
€ANHEHUI, NCMONb30BaHHbIX B 3TUX npoueccax n nepevyncrieHHbiX Bbllle. O6bem cTokoB no-
cne onepaunn oTXxXnma COCTaBIIAEeT nopdnka 0,2 M3 Ha 1 T KOXXeBEHHOro CbipbA.

3.8.4.5 CtporaHue

B pesynbTaTte BblpaBHMBAHUSA TOMLWMUHbBI NPU CTPOraHUM XPOMMPOBAHHOIO nonydgab-
pukaTa obpasyeTtcsa cTpyxka. O6GbeM CTPYXKKM 3aBMCUT OT TOrO, HA KakoW CTaguu NpoBOAMUT-
ca aBoeHue. Npu 4BOEHMM B rofibe KOMMYECTBO CTPYKKM B OCHOBHOM 6onbLue, YeM npu ABO-
€HUN XPOMMPOBAHHOIO nonydabpukaTta. Bbixoa KOXXEBEHHOW CTPYXKKU MPWU CTPOraHuu nosny-
dabpukata KPC coctaBnsieT 8 % — 10 % oT macchl, a npu CTporaHun CBUHOro nonydgadpum-
kata 12 % — 15 % [15].

Ha koxxeBeHHbIX NpeanpusTUsaX XpPOMOBasi CTPY)XKa OT CTporasibHbIX MalluH TpaHc-
nopTupyeTcs K Mpeccy, a nocne npeccoBaHus OTnpaBnsieTca Kk notpedutensm. CTpyxka
NPVHALNEeXUT K TBepAbIM 0TX04aM, KOTOpble MOTMyT HanpaBnATbCA Ha nepepaboTky B LIMPO-
KW CNEKTp maTepuanoB (BOMOKHUCTO-NOPUCTbIE MaTepuarbl, Cbipbe ANs NONYyYEeHUs rmgpo-
nnsaToB, yaobpeHun).

3.8.5 KpacunbHo-XnpoBanbHble NPOLECChHI

CTou4Hble BOAbl OT KpacUITbHO-XMPOBaIibHbIX MPOLLECCOB 3arpsi3HEHbl B OCHOBHOM Ma-
Tepvanamm, KOTOpble UCMOSb30BaNMCb B 3TUX TEXHOOMMYECKNX MpoLeccax, To ecTb foAy6-
NMBAKLWNMM 1 XKNPYIOLWMMN MaTepuanamu.

B tabnuue 3.12 npeacrtaBneHbl yCpeOHEHHbIE XapaKTEPUCTMKN MPON3BOLCTBEHHbLIX
CTOKOB, 0bpasyromxcs npu nepepaboTke TOHHbI cbipbs KPC [9].

Tabnuua 3.12 — XapakrtepucTuka oTpaboTaHHbIX pacTBOPOB MOCEe KPpacUITbHO-XNMPOBarbHbIX
npoueccos

MapameTp KonuuyectBO 3arpA3HeHnn Ha 1 T cbIpbA
BIK, kr 12-15
XK, kr 50-58
B3BelLeHHble BellecTBa, Kr 54-58
Bopa, m® 10-14

3.8.5.1 HenTpanusauus

[Ansa HenTpanu3auum NCNonb3yTCA BELLEeCTBA LENOYHOro Xxapakrepa, Takme Kak Kap-
GoHaT HaTpua, BGukapboHaT HaTpus, BukapboHaT amMmoHus, cdopmuat HaTpus, dopmuat
Kanbuma, aueTtaTt HaTpud, HenTpanuaywue cuHTaHbl. VIX pacxoq coctaensieT ot 2,5 % fo
4 % o1 maccbl nonycabpukaTta.

KoHKpeTHble unpbl OT 3arpa3HEHMs CTOYHbIX BOA NOCHe HenTpanusauun npuBecTy
HEBO3MOXHO, [MOCKOSMbKY OHW aKKyMyrnupylTca B OOWMW CTOK Mocne KpacuibHO-
XMpOBaribHbIX NPOLECCOB.
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3.8.5.2 loay6nuBaHue

Pacxoa v Bug gogybnmueatowmx matepmanos onpeaensieTcs TMnoM npeawecTBytoLLe-
ro oybneHna n accopTMMEHTOM roToBOW KOXW. [oaybnmBaHme MOXHO OCYLeCTBNATb WUC-
nonb3yst pacTutenbHoe Ayoutenun, CMHTaHbl, NONMMEPHbIE AYOMTENU 1 CMOnbI, anbgernbl,
MUHepanbHble ayouTenu.

Pacxon gogybnusarolmx mMaTtepmanoB BapbUpyeTcs B LUMPOKOM Ananas3oHe oT 4 Ao
13 % oT mMacchl cTporaHoro nonydgabpukaTta.

B cTouHble BOAbI NepexoasaT HecBA3aBLUMECH OybuTenun, YTo ckasblBaeTCs Ha BbICOKMX
3HayeHusax XK, a npu xpomoBoM goayonmBaHnn B CTOKM nonagatoT COeaUHEHUS XpoMa.

3.8.5.3 KpaweHue

B npouecce KpalieHusi KOXM MCNOMb3YTCA KUCNOTHbIE, METaNOKOMMNSIEKCHbIE U OC-
HOBHbIE KpacuTenu. 3TU KpacUTENU OTHOCATCA K Kraccy aHTpPaxXMHOHOBBIX, a3o- U Tpude-
HUIIMETaHOBbIX Kpacutenen. Takke B nNpoLecce KpalleHUa NCNonb3yTcs BCroMoraTenbHble
mMartepuansl, obecneunBaroLme paBHOMEPHOE OKpaluMBaHWE, CKBO3HOE MNpOKpaluMBaHUE U
domkcaumo KpacuTenen.

Pacxon kpacutenen onpegensieTcd, ncxoaa ns tpeboBaHun, npeabsBrisieMblX roTo-
BOW Koxe, n coctaBnseT ot 0,5 % o 8 %, oT Mmacchbl CTporaHoro nonydgabpukaTta.

CTouYHbIE BOAbI NOCIE KpalLleHUs cogepXXaT OCTaTKM KpacuTenen u BCroMoraTesibHbIX
MaTtepuanoB. B okpyxatoLlyo cpeqy MOXeT BblAenaTbcs ammuak. CteneHb oTpaboTku Kpa-
CUIbHbIX PacTBOPOB OOCTATOYHO BbiCOKa U coctaensieT 6onee 90 %. OcTtaToyHOE KOnu4e-
CTBO KpacuTerns B CTOkax obycrosnmBaeT BbiCOKMe 3HadeHnsa XIMK n Bo3aMoxHOCTb 06paso-
BaHUS Xnopcoaepxawumx coegnHeHun. NockonbKy OCHOBHAsS Macca KpacuTesnen BbinyckaeT-
cs B hopme nopoLuka, cnegyet obpatnte BHUMaHME Ha BO3MOXHOCTb 3arpsi3HEHNS BO3ayxa
npu 4O3MPOBaHUN N TPAHCMOPTUPOBKE KpacuTenen.

3.8.5.4 XupoBaHue

Pacxog *xupyowmx BeLwecTs B NpoM3BOACTBE KOX cocTaBnsaeT oT 4 % o 16 % ot
Macchl cTporaHHoro nonydgabpukarta [15]. XXupbl BXOAAT B COCTaB KOMMO3MUMKA BMeCTe C
3MYnNbrMpyoLWwmMMn BeLLeCTBaMn 1 pasnuyHbiMmn gobaskamu. B npom3BoacTBe KOX AN Bepxa
0o0yBM N OpYyrnx BUOOB KOX XPOMOBOro AybrieHusi npoBogUTCS 3MYSIbCUOHHOE XUpOBaHMe.
Ansa xxupoBaHus 0T, 3aMLLIN N KOX ANA H1U3a 06yBY NCNONb3YOTCSA pacniiaBbl XUPOB.

lMpn BbIpaboTKe KOX CneumanbHOro Has3Ha4YeHUs B COCTaB >KUPYHOLLUMX KOMMO3WLUKA
BBOASAT BOOOOTTANKnBaloLwme peareHTbl, aHTUNUPEHbI, CUNUKOHbI, aHTUCTaTUKM.

Bce ykasaHHble maTepuarnbl B onpederieHHblX o6bemax MoryT ObiTb O6HapyXeHbl B
CTOKaxX Nnocre KpacurnbHO-X1POoBarbHbIX NPOLECCOB.

3.8.5.5 Cyuwka

CyLecTBYIOT pasnuyHble MeToAbl CYLLKWU, KOTOPbIe OTNINYAKTCS Kak No BpeMeHu yaa-
neHvst Bnarn n3 nonydabpukaTta, Tak U Mo 3aTpaTtam SHepruu.

Mpu cylke BHaKMENKy UCMOMb3yTCA COCTaBbl, BKIOYalOLWME CBA3yKoLLee, aHTucen-
TUKK, nnactudpmkatopbl. OHM MOryT nonagaTtb B CTOYHbIE BOAbI MPU MEXAHUYECKOW OYMCTKE
CYLUMMbHBIX NACTUH.
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3.8.6 OToenoyHble onepauun
3.8.6.1 MexaHun4yeckue otaerno4vHble onepauum

OCHOBHbIMM CTaaMsiMK, NMPUBOASALLMMWN K 3arpa3HEHUIO OKpYXXKaloLen cpefbl B oTae-
NOYHbIX onepauusax, SBRsOTCs WwnmdoBaHne n pasbuska nonydabpukata. MNpu wnudosa-
HUWX B BO3AYLUHYIO cpeay nonagaeT Nbifb, coaepxalan 60onbLoe KonmMyecTBO OpraHnYecknx
coeauHeHun n coegnHeHnn xpoma. LnndgosansHoe obopynoBaHne cHabxaetcs obecnbinm-
BaKOLMMN YCTPOMUCTBAMN, HO HEKOTOPOE KOMUYECTBO MbifM BbIAENSETCS B OKpyxatolee
npocTpaHcTBO. NS ynasnvMBaHUA 3TOW NbiNW NpefHasHaveHbl CKpybbepbl C BRaXKHbIMU
dunbTpamu.

Ha apyrmx mexaHuyeckux onepauusx cnegyet OTMETUTb BUOpaumio, WyM U 3Ha4u-
TenNbHbIA pacxon 3HepPruu.

3.8.6.2 NokpbIBHOE KpalueHue

OTAenoYHble MOKPLITUSE MOFYT HaHOCUTLCS Ha MOBEPXHOCTb KOXW PasnvMyHbIMU CMO-
cobamMu: BPYYHytO LLETKaMU, MEXaHUYECKUM NyTeM MEeTOOOM MOSfMBa, pachblNieHnsl, HaHece-
Huem Banamu. B Tabnuue 3.13 npeactaBneHbl cpaBHUTENbHbIE AaHHble NO BblOpocam OT
pa3nnYHbIX METOAOB HAHECEHUS MOKPbLITUNA.

Tabnuua 3.13 — CpaBHuTeNbHasA oLeHKa apdEKTUBHOCTN METOA0B HAHECEHWUS NMOKPLITUN

MapameTpbl PacnbineHune Monue Banu4yHoe HaHeceHMe
Mpon3BoANTENBHOCTL, NOMYKOX B
CMEHY 2000-2500 1000-1200 600-800
KonnyectBo otxonos, % 40-60 10 10

Mpn HaHeceHUN Ha pacnbINMUTENbHbIX arperatax OTXOAbl coAepkaT XUOKnue oTaeroy-
Hble KOMMO31UUK, TBepAble YacTulbl. B BO3ayx BbOENSAOTCS adpo30iu.

BoOo3aMyrnbCMOHHbBIE KAa3eMHOBbIE MOKPLITUS 3aKpennsaTcs dopManbaernaom, sBns-
IOLLIMMCSl KAHLIEPOreHHbIM BELLIECTBOM, YTO TPEDOYET AOMONMHUTENBHBIX MEp 3aLuUThl.

B uenom pacxof nokpbIBHbIX KOMNO3ULMiA cocTaensaeT oT 100 ao 520 r/m? Koxu v 3a-
BMCMUT OT acCOPTMMEHTa roToBo npoaykumm. CocTaB OCHOBHbIX M BCMOMOraTerbHbIX KOMMO-
HEHTOB OTAENOYHbIX KOMMNO3ULIMIA NpeacTaBneH B Tabnuue 3.14.

Tabnuua 3.14 — CocTaB OTAENOYHbIX KOMMNO3ULIIA

HasHaueHue OCHOBHbI€ KOMMOHEHTbI BcnomoratenbHble BewecTsa
pyHT MUrMeHTHbIN KOHUEeHTpaT CmaumBartenb
Monumep Bockosas amynbcus
CaasyioLlee MnactudgukaTop
Boga
MokpbiBHAsA kpacka [MUrMeHTHbIN KOHUEHTpaT CmaumBatenb
Monuwvep Bockosas amynbcus
CesasytoLlee MnactudgukaTop
Bopa MaTupyowmnmn peareHT
3akpenuTtenb Monuwvep CTpyKTypupYyOLLMIA peareHT
Bopa
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[Mocne HaHeceHUs OTOENKM KoXa NpoXoauT Yepes3 30Hbl arperarta, rae npoucxoauT
BbICyLUMBaHWe NokpblTuA. Cylika npounssoamTcsa nnbo kanopudepamu, NnnMbo anekTpu4eckn-
MU UNKU ra3oBbIMU HarpeBaTeflbHbIMU 3fIEMEHTaMU.

OcHOBHbIMK BbiIbpoCcaMu B aTMocdepy SBNAOTCA Napbl OpraHMYecknx pacrtBopuTe-
newn, BXOASLWMX B COCTaB MOKPbIBHbIX KOMNO3NLMA. OTU 3arpAa3HEHUs yrnaBnmMBaloTCs CKpyo6-
bepamu.

3aknio4nTENbLHON MEexXaHMYecKon onepaumnen, Ha KoTopon obpasyrTca TBepable OT-
Xxoabl, ABNseTcsa obpeska KpaeBbIX YH4aCTKOB KOXMW Mepes COPTUPOBKOW. ATU OTXOAbl MOryT
NCNoNb30BaTbCA AN U3rOTOBMEHUSA PasnUYHbIX LEKOPaTUBHBIX OTAENOYHbLIX MaTepuaros
UIN BbIBO3UTbLCS Ha cneyunarnbHble NOMUIoHbl A8 YyTUNu3aumn.

3.9 OuncTKa CTOUYHbIX BOA,

I'Ip|/| O4YMCTKE CTOYHbIX BOA HeEobxoammo pa3genAatb CTOKM OT OTMOYHO-30J1bHbIX MPO-
LeccoB, copepxalwune 3Ha4vnTeribHoe KOJNMM4eCcTBO B3BelLUEeHHbIX BelecTB U CyJ'Ib(*)I/I,D,bI, n
CTOKU OT I'Ipe}J,}J,y6I/IJ'IbHO-,D,y6I/IJ'IbeIX npoueccoB, cogepxawmne coeanHeHnA Xxpoma.

,D,J'IFI BCEX BMOOB BOOOMNOJIb3OBaHUA perfnameHTUpyrTcad XMMN4ecKkue, Q)I/ISI/I‘-IGCKI/IG n
6aKTepM0normquKme nokasarenu kadectBa Boapbl. B Tabnuue 3.15 npuBeaeHbl CpaBHUTESb-
Hble OaHHble No npegesibHoO AOoNYyCTUMbIM KOHLUEHTpauuAM BeLECTB B OTAEJIbHbIX PErMoOHax
P® n EC.

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

MokasaTenu KkayecTBa BoAbl, CaHKT-
EC MockBa fApocnaBnb
XUMUYECKUe BellecTBa MeTepObypr
pH 6,5-8,5 6,5-8,5 6,5-8,5 6,5-8,5
Xpom (Cr®*), mr/n 0,1-0,5 0,1 0,1 0,07
Xpom (Cr3*), mr/n 0,5-5 1 0,1 0,4
AntomuHunn (AR, mr/n 1-10 1 — —
Mapraney, (Mn), mr/n — 2 0,2 —
Kanbuwuit (Ca*), mr/n — — — 150
YKecTKocTb, Mr-aKkB/n — — — —
Cyxon octaTok, Mr/n — 2000 — —
CynbgaTtbl (SO4%), Mr/n — 500 250 100
Xnopuael (CI), mr/n — 350 170 300
HutpaTbl (NO*), mr/n — — 23,5 40
®ocdatbl (PO>), mr/n — 4 15 1,6
Ohmpounsenekaemble BELLECTBA,
Mmr/n — 20 23,1 3
AMMMaK 1 aMMOHUKHbIE COMK,
Mmr/n — 20 23,1 3
HedTenpoaykTbl, Mr/n 0,1-5 4 0,5 0,3
MAB (aHWOHHbIE N HEMOHOrEeH-
Hbl€), Mr/n — 2,5 2,5 0,9
Kupbl, mr/n — 20 — —
deHonbl, Mr/n — 0,01 — —
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OkoHyaHue mabnuubsi 3.15

NMokasaTtenu KkayecTBa BOAbl, CaHkKT-

XUMUYECKUne BellecTBa EC MockBa MeTepOypr fApocnaBnb
XIK, mr/n 150-400 800 270 176
B3BelLeHHble BellecTBa, Mr/1n 50-60 500 150 103
Cyxowm ocTtaTok, mMr/n — — 500 —

3.9.1 3anpelleHHble BewecTBa B CTOYHbIX BoAax

He nonyckaeTtcsi cbpacbiBaTb 63 COOTBETCTBYIOLLEN OYUCTKU CTOYHbIE BOAbI KOXe-
BEHHbIX NpeanpusaTUin, cogepxalume duounapl, NnecTMUnabl XnopopraHuyeckne npenapaTbl.

Pasgen 4. OnpeneneHne Haunyywux AOCTYNHbIX TeXHONOMMMN

OtHeceHune TexHonormni k HOT perynupyetca npukadoM MuHucTepcTBa NpOMbILLIIEH-
HocTu u ToproBnu Poccunckon deapepaumm ot 31 mapta 2015 r. Ne 665 «O6 yTBEpXaeHUM
MeToguyecknx pekoMeHOauumin no onpeneneHnto TEXHONMOMMN B KayecTBe Haunydlwen [o-
CTYNHOW TexHonorum» (panee — MeTtoguyeckne pekomeHgaummn). OTHECEHUE TEXHOSOrMM K
HOT ocyuwectBnaeTcs YneHammn TexHudeckux pabounx rpynn (TPIM) B npouecce pa3paboTku
N akTyanusaumm MHOpPMaLUnoOHHO-TEXHMYECKMX crnpaBoyHukoB HOT. B cootBeTcTBUMM C Me-
TOOVYECKMMWN peKkoMeHOauMs MM OTHeCeHue npumMmeHsiemon texHonorum Kk HOT ocywecTBns-
€TCS C YY4ETOM rpynnbl KPUTEPUEB:

- HAMMEHbLUUI YPOBEHb HEraTMBHOIO BO3AENCTBUSA HA OKPYXXaloLLyto cpefy B pacyeTte
Ha eanHULY BpeEMEHM nnu o6bem NpomM3BOANMON NPOaYyKUMM NMBO COOTBETCTBME OPYrUM MO-
KasaTensam BO3L4ENCTBUA Ha OKpYXKaloLyo cpefy, NpeayCcMOTPEeHHbIM MeXayHapoaHbIMU 0O-
roBopamu Poccuinckon ®egepaunu;

- 3KOHOMMYecKasa APPEKTMBHOCTb BHEAPEHUSA N SKCMNyaTauuu;

- Nnepuoa BHeapeHus;

- NPOMbILLIIEHHOE BHEAPEHNE TEXHOMOIMMYECKNX NPOLLECCOB, 000PYA0BaHUSA, TEXHNYE-
CkMx cnocoboBs, MeToa0B Ha ABYX U B6onee obbekTax B Poccunckon depepaumm, okasbiBato-
LLIX HEraTMBHOE BO3AENCTBME Ha OKPYXatoLLyto cpeay.

B nepBylo o4vepeab paccMaTpuBaeTCs KpUTEPUMA MNPOMBILLSIEHHOIO BHeApPEeHUs Mpo-
ueccoB, 060pyaoBaHus, TEXHUYECKMX CNOCODO0B, METOAOB Ha ABYX U bornee obbekTax B Poc-
cuinckon depepaummn, 3atemM ocTtanbHble KpuTepun. Ynexbl TP npyu OTHECEHMM TEXHOMOIMN K
HOT, B pononHeHne Kk Metognyecknm pekomeHgaunsm MOryT MCMNoNb3oBaTb MeXayHapoa-
Hble MHOPMALUNOHHO-TEXHMYECKME cnpaBoYHMKM HIOT, COOTBETCTBYIOLLYIO HAy4HYK nuTe-
paTypy, CTaTUCTu4eckne cOopHUKK, peadynbTaTbl HAYYHO-UCCeAoBaTENLCKUX U AnccepTaum-
OHHbIX paboT, MHbIE NCTOYHMKMN.

4.1 TexHonoruu, paccmatpuBaemblie npu onpeaeneduv HOT B
KOXX€BEHHOW NPOMbILLUSIEHHOCTHU

B naHHOM pasaene paccMaTpmnBaldTCA MeTodbl onpeaerieHna Hannydwmnx OOCTYNHbIX
TEXHOMNOrMMM. 3TN MeToAdbl CBA3aHbl C CUCTEMOMN 3KONOrMYECKOro MeHeOXKMeHTa, TEXHOMOM-
YeCKUMU npmnemamm O6p860TKI/I, ynpasneHnem oTxogamu, BKIo4ad CNocoObl CHUXEHUS MO-
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TpebNeHNss XMMUYECKNX MaTepranoB U BOOHbIX PECYPCOB 3a CYET UX MOBTOPHOIO MCMOMb30-
BaHus. [MpuBeaeHbl cBefeHMs O Mepax Mo NpeaoTBPaLLEHMIO UM OrpaHUYeHuto nocneg-
CTBUIN 3KONOrMYeCcKNX NOCNeaAcTBUA aBapuii UM HeLTaTHbIX CUTyauuin.

MocnenoBaTeNbHOCTb U3MOXEHNA B KaXKAOM TEXHOSMIOMMYECKOM Mnpouecce OCHoBaHa
Ha obLeM N TEXHUYECKOM ONncaHuun, onpegeneHnm 3aPEeKTUBHOCTU C TOUKN 3PEHUS IKOHO-
MUKW 1 3KOSNOTUN.

B 6onblumHcTBE cnyyaeB mcnonb3oBaHne HOT TpebyeT 6onee BbICOKMX 3aTpaT Ha
BHELpEHMe, 3aKyrnky HOBbIX XMMUYECKMX MaTepuanos, aHepreTuky. OCHOBOW Ansi paccMoT-
PEHMS BO3MOXHOCTU 3aMeEHbl TEX WM UHbIX BELLECTB, UCNOMb3YEMbIX B TEXHOMOMMUN KOXe-
BEHHOIO NPOWU3BOACTBA, SABNSETCA Nacnopt 6e30nacHOCTU, KOTOPbIA CONMPOBOXAAET NapTUIO
aTnx matepmanos. OgHaKO B HEKOTOPbIX COMPOBOAUTESNbHBIX LOKYMEHTaxX 3KONornyeckme
acnekTbl XMMUYECKMX MaTepmanoB He YNOMUHAOTCS.

HekoTopble TEXHOMOrMN MOryT obecneynTb 3KONormyeckyto 6e30nacHOCTb TOMNbKO 3a
CYET UCNONb30BaHMA MEHeEe BPEOHbIX XMMUYECKNX BELLECTB, KOTOPbIE CMOCOOHbI K MOSTHOMY
GuopasnoxeHuto. HekoTopble MEPONPUATUSA MO COKPALLEHMIO M YTURM3auUM OTX040B MOryT
ObITb JOCTATOYHO 3aTpaTHbl, YTO HEOOXOAMMO yYMTbIBaTb, UCXOAA N3 3KOHOMMUYECKON CUTY-
auun n ycnosmii paboTbl KOHKPETHOIO KOXXEBEHHOMO NPeanpUsaTUS.

4.2 Cncrema 3KONorm4eckoro MeHeKMeHTa

Cuctema 3KONMOrMYECKOro MeHeKMeHTa npefHasHavyeHa obecneynTb peLleHne aKo-
normyeckux npobnem. TexHn4yeckoe onmcaHue CoaepXuT MeToabl (B COOTBETCTBMM C Onpe-
AENEeHNneM MOHATUS «Hauny4ylwmne OOCTYMNHbIE TEXHOMOrMM») OCYLLECTBIEHUS] TEXHOMOornye-
ckoro npouecca. Npn aTom crnegyeT pykoBoAcTBOBaTbCs [27] ¢ cobniogeHnem TpeboBaHUm
NPUPOLOOXPAHHOIo 3aKkoHoA4aTeNbCTBa.

Ha KOHKpeTHOM npegnpuaTUM CUCTEMA 3IKONMOTMMYECKOro MeHemXXMeHTa [OOSmKHa
npegycmaTpmBaTtb pa3paboTKy 3KONOrMYEeCKOM MOMUTUKK, MaHUPOBAHWE TEXHUYECKUX pe-
LEHUN U X MaTepuanbHoe obecneyeHne, B TOM Yncre obyvyeHne nepcoHana v BegeHune co-
OTBETCTBYIOLLEN AOKYyMEHTaUMKN. [TOCTOSAHHbBIA MOHUTOPUHI 4acT BO3MOXHOCTb OnpeaennTb 1
oueHUTb nepcnekTnebl BHeapeHus HOT ¢ ydyeTom TpeboBaHUM K OXpaHEe OKpYyKatoLlen cpe-
Abl, CNPOrHo3mMpoBaTh 3aTpaTbl N 3PPEKTMBHOCTb OT BHEAPEHMSA HOBbIX TEXHOMOTUIA.

BHegpeHue n peanuaauusa CMCTEMbI 3KONOMMYECKOro MeHeaXXMeHTa npegycmaTpusa-
eT cobnogeHne cneayrLwmx NPUHUMNManNbHbIX TpeboBaHUN:

1) NOCTOSIHHBIN KOHTPOSb 3a KA4eCTBOM XMMUYECKMX MaTepuanos, nonydabpukaTos n
roToBOW NpoayKuuu;

2) 6epexHoe pacxogoBaHWE N XPaHEHNE XMMUYECKMX MaTepuarnosB, Cbipbsi U rOTOBOM
npoayKuun, NnpeaoTBpaLleHne yTeyek BoAbl, pasnnBOB XUMUYECKUX PacTBOPOB, HECHACTHbIX
cny4vaes;

3) KOHTPOJb TEXHONOMMYECKNX NapamMeTpoB NpoLecca;

4) perynsipHoe TeXHNU4YeCcKoe 0OCNyXMBaHNE CUCTEM OUYUCTKM CTOYHbIX BOA,.

Qkonornyeckas nonuTuka NpeanpuaTust OoSMKHa BKNoYatTb B ceba MocTosiHHOE co-
BEPLLUEHCTBOBAHME Npouenyp ynpaBreHus U NNaHMpoBaHMS B TECHOM B3aMMOCBS3N C u-
HaHCOBbIM NNaHMpoBaHMeM n uHeectTuumamn. MNMpn aTom ocoboe BHUMaHWe crnegyeT yae-
NATb CO34aHNI0 COOTBETCTBYIOLLMX CTPYKTYP M NOBBLILLEHUIO NX OTBETCTBEHHOCTU, 0By4EeHMIO
N y4acTuIO B 9TOM NpoLecce BCEX COTPYAHMKOB NpeanpusTvs, BeOeHUI0 Heobxoanmon ao-

56



UTC 40—2017

KyMeHTauuu, pa3paboTke nporpaMM TeXHUYECKOro obernyxmnBaHus 06opyaoBaHus, rOTOBHO-
CTW K pearmpoBaHuio B Criydae YpesBblyaiHbIX CUTYaLWiA.

4.3 CHMxXeHune notpedbneHns Boabl

4.3.1 Bopa Ha TexHOsorn4eckue Hyxabl

OKOHOMUS pacxona BoAbl ABMSETCS akTyanbHOW 3adayeit KOKEBEHHbIX NPeanpusiTui,
MOCKONbKY MNO3BONSIET YMEHbLUUTb pacxodbl HA OYMCTKY 0OpasylolMxcsi CTOKoB. dusumko-
XMmmnyeckass obpaboTka KOHLEHTPUPOBAHHbIX CTOYHbLIX BoA Gonee addpekTMBHA, Yem cre-
Ayowasi buonornyeckas oumMcTka. OKOHOMUSI BOAbl MOXET ObITb JOCTUrHYyTa NpU BHEAPEHUM
coBpeMeHHOro obopyLoBaHUS ANs KUAKOCTHbLIX NPOLIECCOB, UCKMOYEHUN NPOMbIBOK Ha MpPo-
TOYHOW BOAE, YCTaHOBKE WU CBOEBPEMEHHOM TEXHWYECKOM OOCHY)XMBaHUW pPacXxO4oMepoB,
BEHTWMENn, KnanaHoB TpybonpoBoJoB.

Ha pucyHke 4.1 npuBeaeH rpaduk AaHHbIX MO pacxody Boabl, M3, Ha TeXHoMornyeckne
Hy>Obl Ha 1 T Cbipbsi B 3aBMCMMOCTW OT aCCOPTUMEHTA BbiMyckaemol npoaykuum [14].
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PucyHok 4.1 — Pacxof Boabl Ha TEXHOMOrMYeckne Hyxabl Ha 1 T Cbipbsl B 3aBUCUMOCTM OT
acCoOpTUMEHTa BblNyckaeMon npoaykuum, m3

O PeKTUBHBIN KOHTPOSb pacxoda BoAbl NoTpedyeT MHBECTUUMK B annapaTtypy no
NMOAroTOBKE U aBTOMATU3aLMN CUCTEMbI BOAOCHaOXEHUS.

MHBecTUUMOHHAA CTOMMOCTb Takow cuctembl Ans 5-8 6apabaHoB COCTaBUT OKOMO
10 000 eBpo [28].

MpaBunbHaa 4o3MpoBKa, KOHTPONb pPH 1 TemnepaTypbl 06pabaTbiBalOLLMX PacTBOPOB
OyayT cnocobCTBOBATH YIyYLIEHMIO Ka4yecTBa roTOBOM KOXM.
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4.3.2 NMoBTOpPHOE UCNONIb30BaHMUE OTPAOOTaHHbLIX PACTBOPOB UJN OUYULLIEHHbIX
CTOYHbIX BOA,

Bo3MoXHbI crnepgylolimMe BapuaHTbl NOBTOPHOMO MCMOSMb30BaHMA OTpaboTaHHbLIX pac-
TBOPOB:

- nocne OCHOBHOW OTMOKM pacTBOP MCMoNb3yeTcs Ans npeaBapuUTenbHON OTMOKW;

- 060POTHOE NCMONb30BaHNE CTOKOB MOcre BUONOrMYecKon OYNCTKN OIS NPOBEAEHUS
YKMAKOCTHbIX MPOLIECCOB;

- NOBTOPHOE MCMOJb30BaHME YCMOBHO YUCTOM BOAbl OT CYLUIIOK B KpPaCUIIbHO-
XXMpOBarnbHbIX MPOLieccax.

4.4 OTMOYHO-30JIbHbIe NpoulecChl

4.4.1 OTMOKa

OTHOCUTENBHO MNpoLecca OTMOKU CHUXXEHWE 3arpA3HEHUs CTOKOB MOXET ObiTb [O-
CTUIHYTO 3a CYET 3aMeHbl HEKOTOPbIX XMMUYECKMX MaTepuarioB Ha MeHee TOKCUYHbIe, ONTu-
MU3aUMK pacxoda M CcoBepLleHCTBOBaHMS obopyaoBaHua And BOL4OMOATOTOBKM U Bogopac-
npegenexHunst, npeaBapuTeNibHOM MeXaHN4YEeCKOM OUYNCTKU Cbipbsi OT COSN.

Ounctka OT conn Npou3BOAUTCA B cneumarnbHbiX ceTyaTbix GapabaHax. pu aTom
yaaetca yganutb oT 5 % go 10 % conu ot obuiero ee cogepxaHus B wkype. Mcnonb3osa-
HMEe 3TOWM COMN B XMOKOCTHbIX TEXHONOMMYECKNX NpoLeccax NpobnemMaTtuyHo M3-3a Hanmyus
B Hen GakTepun M OpraHMYecKUx 3arps3HEeHUn. YTunusauus ee Ha MonuroHax Takke npo-
onemaTuyHa.

OTa TexXHOMNornsa nepcrnekTMBHa C TOYKM 3PEHUS YMEHbLUEHUS COAEPXKaHuUs CONnu B
CTOYHbIX BOAAX.

B HacToswee BpeMmsa obecconnBaHme OCyLLEeCTBNAETCS Ha MHOMMX KOXXEeBEHHbIX npea-
NpPUATUSX.

4.4.2 Me3npeHue B Cbipbe

Me3apeHne MOXeT NPou3BOANTLCA Kak ANs KOHCEPBMPOBAHHOWM LLKYPbI, Tak U nocrne
npegBapuTenbHON OTMOKK. [onyyeHHas mesgpa MoxeT ObiTb MCNonb3oBaHa Anis nepepa-
OOTKM C Lenblo BbiTannMBaHusa xupa. Bblbop ctaguu, Ha KOTOpOW LienecoobpasHo ocy-
LLeCTBMNATbL Onepauuio Me3gpeHns, onpeaenserTcsa HanMunem CooTBETCTBYyHoLero obopyno-
BaHUS.

Mpn mesgpeHnn B chipbe obecrneynBaeTcs bonee adpdpekTnBHaa obpaboTka LUKyp B
OTMOYHO-30J1bHbIX MpoLeccax, 4OCTUraeTCs 3Ha4YMTeNbHas 3KOHOMUSA XMMUYECKUX MaTepua-
noB n Bogbl. COOTBETCTBEHHO, CHMXaeTCHA 3arpA3HEHHOCTb CTOYHbIX BoA4. Mesagpa B kade-
CTBE NMonynpoaykTa Ansi NONy4YeHUs Xupa He COAEPXNT U3BECTU U CyNbnaoB, YTO ynpoLla-
€T TEXHONormo ee 06paboTku.

MpenaTcTBuemM AnNs Me3OpeHNs B Cbipbe ABMASIETCH OMACHOCTb NOBPEXAEHUA OepMbl
BCMNEeACTBME pasnnyus B TOMLWMHE OTAENbHbIX TONOrpadn4yecKknx y4acTKOB LLUKYpPbl, ryCTOThbI
BOJIOCSIHOrO MOKPOBa, HanMunsa Haeana. Mes3gpunbHble MallnHbI AOMKHbI OblTb TOYHO OTpe-
rynupoBaHbl. B 6onblMHCTBE criyqyaeB nocre me3npeHus B cbipbe TpebyeTcs AoNONHUTENb-
HOe mMe3apeHue B rosbe.
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Mpn me3gpeHumn LWKYp nocrne OTMOKU UX Heob6xoaumMo BbIrpy3nTb M3 6apabaHa un no-
crne me3gpeHus BHOBb 3arpy3uTb B 6apabaH Ha ganbHenwyto o6paboTky, To ecTb TpebyeTcs
AONONHUTENbHAA onepauns No BbIrpy3Ke-3arpy3ke Cbipbsi.

3HaunTenbHble NOBPEXAEHUS Cbipbs MPU ME34PEHMM OTpULIATENBHO CKa3blBaAKOTCS Ha
BbIXO4E KOX MO nriowagun, KonmyecTBo obpasylollencsa Mesapbl Takke MeHbLue, Yem npu
me3gpeHumn ronbs. Kpome Toro, Takas mesgpa He noanexuT AnuTenbHOMY XpaHEHMH.

3aTpaTbl Ha NpuobpeTeHne Me3apusibHON MalumHbl cocTaBaT okono 130 000 espo [4].

4.5 Obe3BonawimBaHue n 30neHue

[Ns CHWKEHWN 3arpsi3HEHNsT CTOYHBLIX BOA Ha 3TOW CTaauv NPOM3BOACTBA MOryT ObiTb
pPEeKOMEHAOBaHbl MeToAMKWU, MpedycMaTpuBaloLLMe COXpaHeHWe LUepcTh, MeToabl C Cokpa-
LLeHHbIM PacXxoA4oM cyrbduraa HaTPUS U rMapoKcuaa Kanbums.

4.5.1 3ameHa NAB Ha OCHOBE OKTUI- U HOHUIN(PEHOSbHbIX 3TOKCUNAaTOB

MAB Ha ocHOBe OKTWUII- N HOHUITGPOHOMBbHBIX 3TOKCUITAaTOB MCMONb3YHTCA B rpoLecce
3MYJSIbCMOHHOIO 06E3XXNMPUBAHUS OBYMHBI U CBUHbLIX LLUKYP, @ Takke B OTMOYHO-30J1bHbIX NPO-
Leccax npon3BoacTBa KOX 13 cbipbsi KPC.

HoHundgeHonaTokcunaTt — NOBEPXHOCTHO-aKTUBHOE BELLECTBO, BXOAsllee B COCTaB
MHOIMMX 06e3XMPMBAOLLMX KOMMO3ULMIA, MOXET pasnaratbCsi ¢ 06paszoBaHMEM TOKCUYHbIX
NPOM3BOAHbIX, B 4YaCTHOCTU HoHUNdeHona. B EBpone npumeHeHne atoro NAB orpaHnyeHo
N3-3a BO3MOXXHOIO HEraTUBHOIO BNIUSIHWS HA SHOOKPUHHYKO CUCTEMY YenoBeka [16].

BosmoxHon anbTtepHatmBon atum MAB aBnsoTcs aTokcunatbl anudgaTnyecknx cnmp-
TOB, KOTOPbIE XapaKTepuayrTca bonee HU3KON TOKCUYHOCTbIO [29].

Pacxopg atux MNAB B npouecce 06e3xnpuBaHnUsi HECKOSNbKO BbllLE, YTO MOBLILLAET 3a-
TpaTbl HA XMMUYECKME MaTepuansbl.

4.5.2 3oneHue ¢ COXpaHEeHUEM LLUepPCTH

OTOT meTo4 npegycMmatpuBaeT o06paboTKy LUKypbl ¢ GaxTapMsHOW CTOPOHbI, NPU KO-
TOopon pocturaetcsa adpdpekT ocrnabneHus ceaAsm Bonoca ¢ gepmon. Lepctb yaansetca Ha
LIEPCTOCTOHHBbIX MallMHaXx. Takas TexXHOMNormss B OCHOBHOM MCNosb3yeTcs npu nepepaboTke
OBYMHbI.

[pyron BapmaHT 3aknoyaeTcs B YMEHbLUEHHOM pacxoe cynbduaa HaTpus, Npu Ko-
TOPOM MOBpPEXOAKTCA TONMbKO NykoBuubl Bonoca. ObpaboTka npoBoguTca B creumnanibHOM
bapabaHe, cHabXeHHOM nepdopMpPOBaHHON MEPEeropoakon, MO3BONAWEN OTAENSATb
LepCcTb OT oTpaboTaHHOro pacTteopa. NMony4yeHHas LWepCTb MOXET CTaTb 4OMNOSTHUTENbHbLIM
WUCTOYHMKOM OOXOAOB Mnn notpebyeT yTunusaumm, HO He NpuBeaeT K 3arpsa3HEHUI0 CTOKOB.
CTouHble BOAbl ByoyT cogepxaTb MeEHbLUE B3BELLUEHHbIX BELLECTB U MEHbLUee 3HayeHue
BIK.

Qkonornyecknin apekT, KOTopbi MOXET BbITb NOMYYEH NPU UCNONB30BaHUN Npeana-
raemMon MeTOAMKWN, 3aKMYaeTCs B CHWKEHUN 3arpsi3HEHUS CTOKOB, MeHbLLeM obbeme Lina-
Ma B OYUCTHbLIX COOPYXEHWUAX, CHUXEHUW pacxofda XUMUYECKUX peareHTOB ANS OYMCTKM
CTOYHbIX BOA.

Cnocob obesBonawmBaHnsa C COXpaHeHMEM LuepcTu ByaeT onpaBgaH Nulb B TOM
crny4vae, ecrnv CoxpaHeHHas WepCTb UMeeT PbIHKM CObITa, Hanpumep AN U3roToBreHns BON-

59



UTC 40—2017

noka. C 6onblen cTeneHbld BEPOSTHOCTM MOXET ObiTb peanuM3oBaHa OBeYbs UMN KO3bS
LepCThb.

MHBecTMUMOHHbIE 3aTpaTbl Ha NpuobpeTeHne BapabaHa, o6opyaoBaHHOIO CUCTEMOM
ANA  peumpkynsuMm Boabl M C UNBTPOM ANs YyNaBfMBaHUA LWEPCTU COCTaBAT OKOMO
100 000-130 000 eBpo [28].

Mpn mogmdmkaumm TpaauuMoHHbIX GapabaHoB TakMMm yCTpoWCcTBamMu 3aTpaTbl CO-
ctaBsaT nopsiaka 5000—-10 000 espo [28].

4.5.3 CHnxxeHune pacxopa cynbcpuaa HaTpus

Pacxop cynbdunaa HaTpmst MOXKHO COKpaTUTb 3a c4HeT 06paboTku Chipbd PEPMEHTHbI-
MU npenapatamu [21], a Takke MCNONb30BaHWUS BCMOMOraTeflbHbIX NpenapaTtoB Ha OCHOBE
CepoopraHNYecKnx coeguMHeHUn Tuna MepkanTodTaHona. OTn coeguHeHusa obnagatoT BOC-
CTaHaBMMBaOLLMMN CBOMCTBaMM U CNOCOBHOCTLIO paspyLllatbh ANCYnbduaHbIe CBA3N B Kepa-
TMHe BoJloca.

MpermyLLecTBO MCNONb30BaHUA TaKMX NpenapaToB 3aKkMi4yaeTcs B CHUXEHUU pacxo-
Aa cynbuaa HaTpuUs N YMeHbLUEHUM copepxaHus cynbdnaoB B ctokax [21]. CoBmecTHoe
npuMeHeHne depMeHTaTnBHON o006paboTkm c obe3BonawmBaHMEM C WUCMNONb30BaHUEM
MeHbLLEro pacxoga cynbduaa HaTpus No3BOMSET NOBbICUTL 3PPEKTUBHOCTb ITOrO npoLec-
ca. OgHako ucnonb3oBaHMe (PEPMEHTOB B HEKOTOPLIX Cry4asix MOXeT MPMBECTM K MoBpe-
XOEHWNIO NNLEBOWN NOBEPXHOCTU FONbs.

Pacxon cynbduga HaTpusa u 3arpsisHeHne cynb@uaaMmm CTOYHbIX BOA, NPU UCMOSb30-
BaHWKN 3TOWN TeXHOMNOrmMn cHmkaetcs Ha 40 % — 70 %.

Mpn ucnonb3oBaHun hepMEHTOB HEOOXOAMMO MNpedycMaTpyBaTb LOMOSHUTENbHYHO
NPOMBbIBKY AN151 UX MHaKTUBauun, 4Tobbl NpeaoTBpaTUTh NOBPEXAEeHUEe NULEBOW NMOBEPXHO-
CTM ronbs.

OpraHudeckne TnocoegmHeHUs ABNATCA Gonee AoOporMMK, Yem cynbuabl, 0OHAKO
3TN 3aTpaTbl KOMMNEHCUPYKOTCA CHUXEHMEM pacxXxoLoB Ha OYUCTKY CTOYHbIX BOA, a Takxe
CHMXXaeTCcHa BO3MOXHOCTb BblAeNeHns CepoBogopoaa B OTMOYHO-30SIbHbIX LieXax.

4.5.4 MNMpepoTBpaLleHne IMUCCUN CepoBOaAOPOaa U3 CTOYHbIX BOA

Mpn BbICOKOM copepaHun CynbuOoB B CTOYHbIX BOAAx U 3HadYeHusiXx pH mMeHblue
9,5 BO3MOXHO obpasoBaHue cepoBogopoda. Ytobbl nsbexarb ammccumM cepoBogopoda B
OKpyXXatLly cpeny, Heobxoammo obpaboTaTb CTOKM BGUONOrMYEecKMM METOAOM UMK XUMU-
Yyecknm cnocobom ¢ NCNoNb30BaHNEM B Ka4yecTBe KaTanuaaTtopa cynbdata mapraHua. Takas
o6paboTka 4OMKHA OCYLECTBATLCA B rePMETUYHbBIX YCNOBUSX C UCMONb30BAaHNEM BbITSX-
HOW BEHTUNSUMN Yyepes3 punbTpoBasbHble YCTpoMCcTBa. B kayecTBe peareHTOB MCMNOMb3yT-
Csl Nepekncb BoAOpoAa UM rMnoxmopuT HaTpusi. Takas obpaboTka MO3BONSeT COKpaTUTb
3MUCCUI0 CEPOBOAOPOAA B OKpYXKatoLLyto cpeay, nsbexatb NosiBNEeHNS HENPUATHBLIX 3anaxoB
Ha TeppUTOPUM NpeanpuUaTUS.
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4.5.5 CoKkpaweHune pacxona usBectu u cynbcpuaa HaTpus
4.5.5.1 TexHONorMss KNCrowmu OoTMOKM

MpencraBnsaeT MHTEPEC TEXHOMOMMSA OTMOYHO-30SbHbIX MPOLIECCOB, B COOTBETCTBUM C
KOTOpPOM OTMOKa NPOM3BOLMTCS B KACIOW cpefe, a 3aTeM MNoCTENeHHO OCyLLeCcTBNAeTca ne-
pexop B LWenoyHyo obnactb U NpoBOANTCA NEPOKCUOHO-LLeno4yHoe obe3BonalimBaHme ¢ uc-
nonb3oBaHMEM MWHMMAaNbHOrO pacxoda cynbduaa HaTpus. TeopeTnyeckoe 0OOCHOBaHMWe
aToro metoga msnoxeHo B [30]. Bbicokad cteneHb 0OBOAHEHHOCTU Cbipbsi, AOCTUraemasi B
pesynbTaTte KUCIoW OTMOKW, NO3BoNsieT obecneynTb ONnTUMarnbHble YCIOBUSA ANS NPOHUKa-
HUS KOMMOHEHTOB 30S1bHOW XXMAKOCTU K BOSIOCAHBIM CyMKaM, Y4TO cnocobCcTBYeT ocrnabnenunto
CBSI3X BONOCa C OEePMOM, PaspbIXNIEHMIO KINETOYHbIX CTPYKTYP 3NUTENUSA, nonydeHunto Gonee
4yncToro ronbs. NpoBegeHne oTMOKM B KUCIOM cpeae He TpebyeT BBeaeHus Guounaos, no-
CKONbKY HU3KME 3HaYeHunss pH NnpensaTcTByeT pasMHOXEHUIO GakTepui.

OcCHOBHble NpenmyLLecTBa HOBOW TEXHOMNOMMM NpmBeaeHbl B Tabnuue 4.1.

Tabnuua 4.1 — Pacxof XMMUYeCKUX MaTeprarnoB U TEXHUKO-3KOHOMUYECKUE NoKasaTenu
TexHonorun «Kobpa»

MapameTpbl 06PabOTKM U TEXHUKO-IKOHOMMUYECKNEe TexHonorus TpagnMuuoHHasn
nokasartenu «KoGpa» TexHonorusa

Pacxoa, % oT macchl Cbipbs:

- bTanesasda KucnoTta 2,0 —

- kapboHaT HaTpus — 1,5

- TMOpPOKCUA HaTpus 2,0 —

- TMAPOKCUA Kanbuus — 4,6

- cynbua HaTpus 1,0 3,2

- Nepokcug sBogopoaa 2,5 —

MpooomKMTENbLHOCTD, Y 10-12 18-20

Pacxop cbipbs Ha 100 M? roTOBOW KOXW, Kr 610 668

TexHonorus npegycMmaTtpusaeT nposefeHne OTMOYHO-30S1bHbIX NPOLECCOB B NoABeC-
HbIX BapabaHax npu NOCTOAHHOM MX BpaLLEHUN CO CKOPOCTbIO 3—4 06/MnH. OTMOKa BbINOs-
HAeTCA nocne npeaBapuUTeNibHOM MNPOMbIBKA M Me3gpeHus B npucytctBum 2,0 %
1,2-6eH3onankapboHoBoOn (pTanesBomn) KUCAOTbl OT MaccChl Cbipbs Npu X. K. 1.5. PaBHOMep-
HOro o6BOAHEHMA LWIKYp ydaeTcs OocTudb 3a 4-54 obpaboTkn. B npouecce 3oneHunsa uc-
Nonb3yTCA MOPOKCUA HATpUs U Cynbdung HaTpus B KONMYECTBE COOTBETCTBEHHO 2,0 % u
1,0 % ot macchbl cbipbs. [MpogomkuTenbHOCTbL Npouecca — 5—-6 4. Ha 3akniountenbHon cta-
ANKn 30MeHns BBOOAUTCS Nepokcua Bogopoda B Konmyectse 2,5 % OT Macchbl Cbipbs. Yepes
1 4 06bpaboTkM B pacTBOpe MOXHO OBHApPYXWUTb NULb CredoBble KonuyecTBa Cynbgpuaos.
lMocne 3aBepLUEHNA TEXHOMOMMYECKOrO LKA NPOU3BOAMTCA NPOMbIBKA rofbsi MpU X. K. 2 B
TeyeHne 30 MUH.

Tabnuua 4.2 — Jkonornyeckne xapakrepuctukm texHororum [30]

TpagnumnoHHaa Tex-
CopepxaHue B oTpaboTaHHOM pacTtBope, r/n TexHonorus paauu
Honorus
Cynbdougbl Cnegpl 1,8
B3BelLeHHble BellecTBa 6,8 21,2
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Pacxogbl Ha ncnonb3oBaHne praneBon KACMOTbI OKYNakTCA CoKpalleHneM 3atpaTt Ha
OYUCTKY CTOYHbIX BO, a TaKKe WUCKM4YaeTca BO3MOXHOCTb BblAeNeHus ceposBogopoja B
OTMOYHO-3051bHOM Lexe. NepokcnaHo-wenoyHyto 06paboTky pekoMmeHAyeTCsa OCyLEeCTBNATb
B NNacTMKOBLIX bapabaHax.

4.5.5.2 TexHONOrnA ¢ COKpaLeHHbIM PacxoAoM U3BECTU U cynbduaa HaTpuA

PaspabotaHa meToguka npoBedeHusi npouecca 30neHus-obesBonalimBaHus Cc UcC-
nosib3oBaHneM BcriomoraTenbHbiX Matepmanos AHasut CIA n AHaeut MNCB ¢ pacxogom
LLIeNTIOYHbIX peareHToB: rmapokcmaa kaneuma — 2,0 % v cynedmga Hatpua — 2,0 % oT mac-
Cbl Cbipbsi B TeyeHune 14-16 4 npu X. K. 1,5 n temnepatype obpabaTbiBalollen Xnakoctu
22 °C — 24 °C. CogepxaHune cynbcumaoB B oTpaboTaHHOM 30/1bHOM pPacTBOpE COCTaBnseT
3-5 r/n, noaTtomMy uenecoobpasHo 3aBepLUMTb NPOLECC 3051eHNs BBegeHMeM B obpabaTbiBa-
OLLYHO XXMOKOCTb crneuunarnbHbIX peareHToB, HanpumMep nepokcuaa Boaopoaa, No3Bosisowmx
CHU3NTb cofepXaHue cynbdunaoB B 0TpaboTaHHbIX pacTBopax.

OCHOBHblE NPeNMYyLLIECTBA HOBOM TEXHOSOrMM NpUBEAEHbI B Tabnuvue 4.3.

Tabnuua 4.3 — Pacxoa XMMUYeckux MmaTepuarnoB U TEXHUKO-9KOHOMUYECKME NoKasaTenu HoBoM
TEeXHONormuu

MapameTpbl 06pPabOTKM U TEXHUKO-
HoBasa TexHonorus [31] | 3aBoackasi TeXxHONorusa
3KOHOMMYECKME NoKa3aTenu

Pacxopn, NpoueHT OT Macchl Cbipbsi:

Pu6epcan PLE — 1,0
AHasut ClA 1,0 —
AHasut NCB 1,0 —
Mmapokeung kanbums 2,0 3,5
Cynbdua HaTpus 2,0 2,4
Mmapocynbdug HaTpus — 0,5

TexHonornsa npotuna npon3BoACTBEHHbIE UCMLITAHUA C NOMOXUTENbHLIMU pesynbTa-
TamMu Ha psige POCCUMCKMX KOXEBEHHbIX 3aBOAOB. MchbiTaHus npoBoaunu Ha cbipbe KPC
SANOBKN cpeaHen pa3Becom 17—20 Kr MOKPOCOSIEHOIO MeTo4a KOHCEPBUPOBAHUS.

HoBasi TexHonornsi npon3BoACTBa KOX C UCMONb30BaHMEM BCMOMOraTesbHbIX MaTe-
puanos uenesoro HasHa4yeHnsa AHasut Cl1A, AHasuT NCB nossonser:

- CHM3UTb pacxog rngpokcnaa kanbuma Ha 40 % u cynbduga HaTpus Ha 15 % no
CpaBHEHUIO C AENCTBYIOLWMMUN TEXHONOTUSMU;

- CHM31Tb cogepxaHune cynbdunaos B KoHUe 3oneHnda ¢ 3—5 o 1 r/n;

- NOBbICUTb COPTHOCTb KOX 00 2,5 % 3a cyeT yMeHbLUeHUS BOPOTUCTOCTU, CTAXKKA U
nuksngauumn oTayWNCTOCTH;

- YBENUYUTb BbIXO KOX Mo nnowaaun Ao 3 % 3a cHeT nydwero pasaeneHus CTpykTypbl
nepmbil.

Pacxogbl Ha ncnonb3oBaHue BCNOMOraTesbHbIX MaTepmnarnoB OKYyNnakTCs COKpaLleHu-
€M 3aTpaTt Ha OYUCTKY CTOYHbIX BOA, MOBbILWEHNA COPTHOCTU U1 BbIXO4a KOX MO nrowaau.
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4.5.6 [1BoeHune ronbs

[1BOEHME MOXET OCYLLECTBNATLCS Kak Ha CTaaum nocrne 30M1eHns, Tak U nocrne XpomMo-
Boro aybnenus. MNpu pacnunueaHum ronbst 0OpasyoTca NUUEBOWN CNUIOK U BaxTapMsiHbIN
CMUWIOK.

[1BoeHMe B ronbe NO3BONSET NONYYMUTb IKOHOMUYECKUIA 3PdEKT OT COKpaLleHnsa pac-
Xxo4a XMMWYECKUX mMaTepuarnos npu aybneHuun, a takke OT peanusaumm HeayOneHbIX OTXO-
noB (0bpesun n cnunka), KoTopble HaXoAAT NPUMEHEHNE B NPOU3BOACTBE KOmnareHoBbIX 060-
noyek n 6enkoBbIX NPOAYKTOB 4SS NULEBLIX Lienen [32].

[1BOoeHMe B ronbe MMeeT N TEXHOSIOMMYeCcKne NpenmyLecTsa: yBenmunBaeTcs BbIXoq
KOX MO nrowiaan, cokpailaeTcs AnnTenbHOCTb NpeaaybunbHo-ayounbHbIX NpoLeccoB, pac-
LUMPAKOTCA BO3MOXHOCTU nepepaboTkn cnunka. [JBoeHne B ronbe UCnonb3yetca Ansd maro-
TOBMEHUA MebenbHbIX U aBTOMOBUITbHBIX KOX.

Hepoctatkamn OBOEHWS B ronbe siBnsieTcs 6onbliad TpygOEeMKOCTb onepauum U He-
pPaBHOMEPHOCTb TOMLLMHbI JIMLEBOrO Cnuska.

O6opynoBaHve Onsi OBOEHUS B rofibe U B XPOMUPOBAHHOM BUAE Mano oTnnMyaeTcs.
HekoTopble oTAnYmMa MoryT ObiTb TONBKO B KOHCTPYKLMWN TPAHCNOPTUPYIOLLIMX BasnoB.

3aTtpaTtbl Ha npuobpeTeHne [OBOUMBHOM MalUMHbI C LUIMPUMHOW pabodero npoxoaa
3000 mm cocTasnsoT nopsigka 140 000 espo [28].

OCHOBHbIM NMPEenMyLLIECTBOM [BOEHUA B rofibe SABNSAETCHA CHUXKEeHMe obbema XpoMco-
Aepxalumx oTXo4oB.

4.6 Obe33onuBaHue U MArYeHue

4.6.1 3ameHa cynbcaTta aMMOHUSA Ha YrneKUcrnbIu ras

TexHonornsa npegycmaTpuBaeT MOMHY UKW YaCTUYHYIO 3aMeHyY cyfbdaTa aMMOHUS B
npouecce 06e330MBaHNs Ha Yrnekucnbln ras. Yrnekucnblil ra3 nerko pactsopsieTcsi B Boae,
o0pasys YronbHYy KUCROTY, YTO NPUBOAUT K CHMXKEHUIO PH ronbs. Yrnekucnbli ra3 TpaHc-
nopTupyetcsa B 6annoHax n MOXeT 403MpoBaaTbCA HEMOCPEACTBEHHO B obpabaTbiBatoLLnit
pacTBOp UMM B NPOMEXYTOYHYIO repMeTUYHYI0 eMKOCTb, U3 KOTOPOW MOCTynaeT Henocpen-
CTBEHHO B H6apabaH [28].

Mpn 06e330nmMBaHMM YrNEKNCNOTON B CTOYHbIX Bogax yBenuymeaetca 3HadeHue XK.
Kpome Toro, BospacTtatoT 3aTpaTbl Ha obopynosaHne. ObpasoBaHmne cepoBogopoda npu uc-
NOSIb30BaHUN YIMEKUCIIOTbl U AMUCCUIO €r0 B OKPYXKaloLLYylO cpefy, MOXHO npefoTBpaTuTb
nyTem BBeLEHMS B PaCTBOpP HE3HA4yMTesNbHOro KonmyectBa nepokcuga sogopoga (0,1 % —
0,2 %). MNpn 3TOM HEOGXOANUMO YUMTbIBATL, YTO NEPOKCUA BOAOPOLAA MOXET Bbl3BaTb KOPPO-
3uio gepeBsHHbIX 6apabaHoB.

B npouecce o6e33onuBaHust ronbsi YrrekKMcrnoTon, KOHEYHoe 3HadeHne pH moxet
ObITb Heckonbko Hwxe (pH 6,7—6,9), YyeM npu Mcnonb3oBaHUM conu ammonHna (pH 8,8-9,2),
4YTO B CBOK oyepenb NOTpebyeT NpMMEHEHUs (PEPMEHTOB, aKTUBHOCTb KOTOPbIX Hanbonee
NOJSTHO MPOSIBASETCS NPU MEHbLUMX 3HadYeHuax pH. Mpn ob6e33onnBaHnKn yrnekncrnoTon yese-
nnMYMBaeTCsa NPOLOSMKUTENBHOCTL Npouecca. B HEKOTOPbLIX CnyyasX B rOTOBbIX KOXaxX OTMe-
Yyanacb MoBbILLEHHAA KXECTKOCTb.
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B nnaHe akonormn obes3sonuBaHWe C UCMOMb30BAHWEM YrIIEKUMCNOThI NO3BONSAET CO-
KpaTuTb 3arpA3HeHne CTOKOB aMMOHUNHbIM a3oTom ¢ 4-5 go 0,02 kr Ha 1 T cbipbsa U obecne-
ynBaeT ABykpaTHoe cHumxeHne BIK.

O6opynoBaHve Onsi UCNONb30BaHUA YIMEKMUCOro rada MoXeT OblTb aBTOMaTU3NpPOBa-
Ho. OHO BKMOYaeT pe3epByap nog AasneHvem, anddysop 1 TeNnoByo kamepy. ATo obopy-
AoBaHue JOMKHO 06CnyXmnBaTbCa KBanNnMguLMpoBaHHbLIM NepcoHanom.

O6e330nMBaHMe YrmnekUCroTon pekoMeHayeTcs npu obpaboTke ronbs HebonbLion
TonwmHbl (He bonee 1,5 mm). Pacxon asyokucu yrnepoga coctaesnsiet 0,75 % — 1,5 % u3
pacyeTa Ha Maccy rosnbs.

CToMMOCTb YrnekMcnoThl Bbile, YeM CTOMMOCTb Cynbdata aMmmoHus. Kpome Toro,
HeobxogMmo oGopyaoBaTb NOWAAKY ANS XPaHEHUs YrNEKUCNOoTbl, CMOHTUPOBaTb Tpybo-
NpoBOAbl K annapaTtype, KOHTPOSIbHO-U3MepuUTEeNbHbIE NPUOOPLI.

OKOHOMUS OOCTUraeTcsa TOMbKO 3a CYET YMEHbLUEHUSA coaepXaHnst aMMOHMIAHOIO a3o-
Ta n XINK B CTOYHbLIX BOAAX M 3aTpaTt Ha UX O4MCTKY [28].

4.6.2 3ameHa cynbgaTta aMMOHUSA OpraHN4YeCKMMU KUCNOTaMum

Cynbat amMMOoHMA MOXeT BbITb NOSTHOCTLIO UMM YAaCTUYHO 3aMEHEH OpraHM4yecKUMu
Kncrnotamu. [Ang aTon uenu mMoryt 6bITb UCNOMb30BaHbl MOIOYHAs KMCROTa, MypaBbMHas Unu
YKCYCHas KNCnoTbl, nx acpmpbl. OCHOBHOW Lefblo 3TON 3aMeHbl ABMSETCA CHWXKEHue coaep-
YXaHUS1 aMMOHUIMHOIO a3oTa B CTOYHbIX BOAaXx.

Pacxon Takmx peareHToB cocTasnsieT nopsgka 1.5 % oT maccel ronbd. Npogomnmku-
TenbHOCTb 06paboTkn npu obbeme Boabl 200 % ot 1 oo 1,5 4. B To e Bpemsi 3TK peareHTbl
yBenunumnatoT 3HadeHne XIK B ctokax. OHN 3HAYNTENBHO AOPOXKE CyrnbdaTa aMMOHUS.

4.6.3 3ameHa cynbaTta ammoHusa kapbamuadocdaTHbIMU CoOegUHEHNAMMN

CynbdaTt aMMOHMS MOXET ObiTb MOMHOCTLI UIIM YaCTUYHO 3aMeHeH kapbamuadoc-
daTHbIMN coeanHeHnammn [33]. 3Tn coeamHeHNa NpencTtaBnAlT cobon NpoayKTbl B3auMO-
aenctems kapbamuaga n pocdopHOM KUCIOThI U XapakTepuayTcs 3HadeHnem pH — 5-7.
Llenb 3ameHbl CHM3UTb cofepXaHue aMMOHUMHOIO a3oTa B CTOYHbIX Bogax. B tabnuue 4.4
npeacrasneHa aeKTMBHOCTb NpeasiaraeMor TEXHOMOIMM.

Tabnuua 4.4 — CogepxaHme aMMOHUMWHOIO a3oTa B 0TpaboTaHHbIX pacTBOpax Ha OTAeNbHbIX
CcTagusix Npon3BOACTBA

CopepxaHne aMMOHUWHOIO a30Ta, r/n, npun obessonu-
BaHMU NpenapaTtamMmu:
Ctagusa o6paboTku
Benukop (NH.)2SO.4
2,0% 25%
3oneHune 0,12 0,10
O6e33onnBaHue 0,56 2,58
Msryenue 0,45 2,57
MpombiBKa 0,11 0,56
Bcero 1,12 571

Kak cnegyet 3 npeacTaBneHHbIX AaHHbIX, UCMONb3oBaHWe npenapaTta «benukop»
npv 06e330nMBaHNN NO3BOMNSAET 3HAYUTENTBHO CHU3UTb 3arpsi3HEHHOCTb CTOYHbLIX BOJ aMMO-
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HUAHBIM a3oToM. OnTMManbHbIA pacxod npenapata «benvkop» ans ob6e33onuBaHWs ronbs
TPaaMUMOHHOIO MeToaa 305eHust coctasnseT 1,5 %.

OCHOBHbIMM NpenmyLLecTBaMmM MeToaa 06e330nMBaHNSA ¢ UCNOSb30BaHWEM Npenapa-
Ta benukop asnsatoTcs:

- CYLLECTBEHHOE CHWXEHME 3arpA3HEHHOCTU CTOYHbIX BOA;

- YMEHbLLUEHNE COOEepXaHUsA Kanbuusa B rofibe (Mo CpaBHEHUIO C UCMOSIb30BaHUEM
cynbata aMMOHUSA B paBHbIX KONNYeCTBax);

- paBHOMepHOe 06e330MBaHNe rofibsi NO CrosiMm;

- YMeHbLLUEHME 3aTpaT Ha 06paboTKy CTOYHbLIX BOA.

OTHOCKTENBHO ONaceHu, CBA3aHHbIX C HanM4Mem B npenapaTe «benukop» docdop-
coaepXxalumx rpynn, crnegyet nNpuMBeCTU AaHHble MO MMrmeHNn4YeckoMy oB6OCHOBAHWUIO UCMOSb-
30BaHNA 0CadKOB CTOYHbIX BOA [34]. YCTaHOBMEHO, YTO OCaAKM CTOYHbIX BOL KOXEBEHHOM
NPOMBILIIIEHHOCTN, npeacTasnsowme cobon wm3BecTkoBo-hocdopcogepkawme opraHo-
MUHeparbHble YA0bpeHns, He MOryT okasbiBaTb MHIMOMpYoLLee OeNCTBME Ha NpoLecchl ca-
MOOYULLIEHNST PA3IIMYHBIX TUMOB MOYB U yXyALleHWe KadecTBa rpyHTOBbIX Bo4. MeToa anpo-
OMpoBaH Ha KOXXeBEHHbIX npeanpuatTnsax PO n Typuumw.

4.7 NMukeneBaHue n aybneHue

4.7.1 NMukeneBaHue
4.7.1.1 CokpaweHune pacxona conu npu nukeneBaHnmn

lMnkeneBaHWe C 3aMEHOW CONM Ha apoMaTnyeckme Cynb(OKMCNOTbI NO3BOMSET CHU-
31UTb 3arpsi3HEHHOCTb CTOYHbIX BOA CyfbdaTaMn 1 Xnopugamu 1 yrnydwmnTb BblIOMpaemMocTb
coeiHeHu xpoma npu ayoneHum [28].

B akonormyeckom nnaHe Harpyska 9TUX COeOMHEHUA Ha CTOYHble  BOAbI
He Bo3pacTaeT, XoTsa 3HadyeHue XIK yBenvymBaeTcs.

Cnepnyet o6paTuUTb BHUMaHWE Ha BO3MOXHOCTb U3MEHEHMSI TOHA OKpacKu npu nocre-
AyloLleM KpalleHun, 4To noTpebyeT COOTBETCTBYIOLLMX N3MEHEHUI B METOOUKE KpaLLeHUS.

Pacxoabl Ha xuMmnyeckme maTtepuanbsl NPy 3TOM CPaBHUMbI C TPAOULMOHHON TEXHOMO-
rmemn, B KOTOPOM UCMNOSb3YIOT MypaBbUHYO KUCMOTY.

OCHOBHbIM MPENMyLLLECTBOM MpeasiaraeMon TEXHONOMMKU SBASIETCA CHWXKEHUE coaep-
XXaHUS XNopuaoB B CTOYHbIX BOAAX.

4.7.1.2 becnukenbHoe aybneHue

BecnukenbHoe oybneHne npuBnekaeT TEXHOMOMOB TEM, YTO MPU UCNONb30BaAHUN AaH-
HOro Metoga oTnagaet Heob6XoAMMOCTb MPUMEHEHUS CONEN, KACIOT M kapboHaTta HaTpus
ANA perynupoBaHuUsi OCHOBHOCTU XpomoBoro aybutens. lNpu pacxoge npenapata — 1,5 %
OT Macchl ronba K pacxoge Ayoésawmx coegnHeHnn xpoma — 1,8 %, cuntas Ha oKCMa Xpoma,
3a 2,0-2,5 4 gybneHus gocturaeTcs NonHbIN NPOKpac cpesa AepMbl, a TemnepaTypa cBapu-
BaHus nonydabpukata yepes 6—7 4 obpaboTku coctasnseT 107 °C —108 °C npu cogepxa-
HUK okcmnpa xpoma B oTpaboTtaHHom xumakoctn Ao 1,5 r/n [35]. MNMpu obpaboTke HegBOEHOro
rofibs peKoMeHayeTcsa ucnonb3oBaHne Oy6AWmnx coeamHEHNn Xpoma OCHOBHOCTLIO 28 % —
30 %.
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O6paboTka ronbsa npenapatamu atoro Tuna [36] obecneunBaet Heobxogmmyto cTabu-
nM3aumio CTPYKTYpbl AePMbl U YAaCTUYHYIO Ae3aKTUBaLMio (OYHKLMOHAMNbHbBIX Fpynn Konnare-
Ha, YTO UCKITOYaeT HaXXop Npu BBEAEHMM B pacTBOp Ay6ALMX coeauHeHun xpoma u obner-
YyaeTt nx guddysnto BO BHYTPEHHME CNOWN AEPMbI.

OntumanbHble napameTpbl NpeaaybunbHO-AYOUbHBIX NPOLEeCCOB MO TEXHOMOMMM
BecnukenbHoro OybneHus (TexHonorust «benukop»): X. k. — 1,0; Temnepatypa — 20 °C
NpoAoIKMTENbHOCTL 06paboTkn npenapatom «benukop» — 1,5-2,0 4; pacxog — 1,5 % ot
Macchbl ronbs. Pacxog xpomosoro ayoutena — 1,8 %—2,0 % OT MaccChbl ronbs, cyMTasi Ha OK-
cng xpoma (OCHOBHOCTb 38 % — 42 %). [NpoaomkuTensHOCTb AyoneHns — 8 4. SddekTns-
HOCTb TEXHOMNOMMN B OTHOLLEHUW CTOYHBIX BOA NpeAcTaBneHa B Tabnuue 4.5.

Tabnuua 4.5 — XapaktepucTuka CTOYHbIX BoA npu 6ecnukensHOM gyonenunn

. TexHonorusa TpagnuuoHHan
CopepxaHme B OTpabOTaHHOM XUAKOCTH, I/n
«Bbenukop» TexHorsorus
AMMOHUMINHOro a3oTa 1,0 6,3
Okcnpa xpoma 1,7 12,0
Xnopuaos 1,1 18,8
Cynbdatos 13,3 25,0

Mcnonb3oBaHue ocdopcogepxalimx npenapatoB U Opyrmx XMMUYECKUX matepua-
NIOB aHanorMyHoro AencTensa B NnpeaybunbHo-ayobunbHbIX npoueccax no3BOsnT:

- UCKITIOYUTb U3 TEXHOMOMMN NPUMEHEHNE CyrnbdaTa aMMOHUA, Xnopuga HaTpud, Mu-
HepanbHbIX U OpraHNYeCcKnX KUCROT, kKapboHaTa HaTpuUs, TO €CTb COKPaTUTb pacxod XumMumye-
CKMX MaTepuarnos NoyTn B Tpu pasa;

- CYLLECTBEHHO YNy4lUUTb 3KOSNOMMYECKMEe XapaKTepPUCTUKM OTpaboTaHHbIX pacTBOPOB
3a CYET CHWXEHUS coaepXaHusi aMMOHMWHOro asota B 6 pas, okcuaga xpoma — B 4-6 pas,
NPaKTU4YECKN NOSTHOCTBLIO UCKITIOYUTL 3arpsi3HeHe CTOKOB XIopugamu.

4.8 lybneHue

4.8.1 MNoBblweHue 3phpeKTUBHOCTU XPOMOBOro Ayo6neHus
4.8.1.1 XpomoBoe aybneHue ¢ BLICOKOW CTeNeHbIo OTPaboTKu aybutens

MeTofL OCHOBaH Ha MCMNONb30BaHUN KOMMMEKCHbIX A0B6aBOK, CNOCOBCTBYHOLLMX MOBbI-
LLEHHON copbumn coeguHeHnn xpoma 13 obpabaTbiBatollero pacteopa. BoamoxHbl ABa Ba-
puaHTa 3Toro Metoaa.

MepBbI 3aknoyaeTcsa B MoaudukaumMmM coctaBa XPOMOBOMO KOMMMeKca, Hanpumep
BBeAEeHMEM [MKapOOHOBLIX KMCMOT. BTOPOM OCHOBaH Ha yBENMYEHUU CBA3bIBAKOLLEN CMO-
cobHoCcTn Benka 3a cyeT AOMOMHUTENbHOro KonmyectBa KapOOKCUMbHbLIX peakuMOHHOCMO-
COBHbIX rpynn.

MacknpoBaHMe XpOMOBbLIX KOMIMEKCOB ANKApOOHOBLIMU KMCNOTaMn MMEET U OTpuLa-
TEeNbHYO CTOPOHY, MOCKOSIbKY 3aTpyaHSET ocaxaeHue xpoma npu obpaboTke CTOYHbIX BOA.
Kpome Toro, onbIT HEKOTOPbLIX NPEANPUATUAA, UCMONb30BaBLUMX 3Ty TEXHONOMMIO, NoKasan He-
KOTopble NpoBremMbl C KaYECTBOM FOTOBOWM KOXM.
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OCHOBHbIM 3KOMOrMYECKUM MPEUMYLLLECTBOM 3TOr0 MeToda SABMNSAETCA COKpalleHue
coaepxaHus coeguHeHun xpoma B cTokax. O4HOBPEMEHHO CHMXaeTcs cbpoc B CTOKM Cyrib-
daTtos [28].

4.8.1.2 NoBTOpHOE UCNONb30BaHMe XpoMcoaepXKalmx pacTBopoB

Mcnonb3oBaHne oTpaboTaHHbIX pacTBOPOB nocrne aybnexHus ana nukenesaHus. lMpu
3TOM OTpaboTaHHbIN pacTBop (PUMLTPYIOT, COBUpalOT B cneunanbHytd eMKOCTb U BBOASAT
Tpebyemoe KONU4ecTBO KMCNOTbl. [MOAroTOBNEHHbI TakuMm obpas3om pacTBop 3anuBarlT B
bapabaH, B KOTOpoM ronibe obpabaTbiBaeTcsa B pacTBope conu. Nocne nukenesaHus crneny-
eT XpomoBoe aybneHue.

KonnyectBo UMKNOB MOBTOPHOIO MCMNOSb30BaHUA OTpaboTaHHbIX pPacTBOPOB MOXET
aoxoanTb go 10. B aTom cnyyae cbpoc coeanHeHun Xpoma B CTOYHblE BOAblI MOXET OblITb
YMeHbLLUEH B 2 pasa.

CnenyeT nmeTb B BUAY BO3MOXHOE CHMXKEHME KadecTBa XPOMMPOBAHHOro nonydab-
pukata, N3MeHeHNe OKpacKu, KOTOpoe MOXET MPOUCXOA4UTb 3a CYeT HakonfneHus B oTpabo-
TaHHOM pacTBope 6ernkoB, Xunpos, NAB 1 MackmpyloLwmx peareHToB. OTO B NEPBYIO ovepeab
obycnoBnuBaeT cnaboe pacrnpoCTpaHeHME pPeunpKynsauMmM oTpaboTaHHbIX XPOMOBbLIX pac-
TBOPOB Ha KOXXEBEHHbIX NPeanpuaTUsX.

OcCHOBHbIM HanpaBneHnem paboT ocTaeTcs pa3paboTka MeToA0B, MO3BONSAIOLMX MO-
BbICUTb CTEMEHb UCMONb30BaHMs AybALWNX COeaNHEHN XpoMa 13 obpabaTbiBatoLLEN XUAKO-
ctn. Takum obpasom, ecnv cTeneHb oTpaboTknm xpomoBoro aybutens Gonbwe, Yyem 80 %,
peuunpKynauusa pactTBopoB HelenecoobpasHa.

KanutanbHble 3aTpaTbl Ha peunpkynaumio oTpaboTaHHbIX pacTBOPOB HE Tak BENWKKU, a
BO3MOXHbIN 3 deKT 3aBUCUT OT obbemMa nepepabaTbiBaeMbiX CTOKOB [28].

4.8.1.3 PereHepauusa oyo6awmx coeguHeHUn Xpoma nocre ux ocaxgeHus

TexHonorna npegycMaTpusaeT oOCax[deHue Xpoma Wu3 oTpaboTaHHbIX PacTBOPOB,
o6e3BoXMBaHME OcCagKka W MOBTOPHOE PaCcTBOPEHWE C WUCMOMb30BaHUEM CEpPHON KUCIOTbI.
BHeapeHue aTol TexHonorun TpebyeT TwatenbHOro aHanuTUYeckoro KOHTPONs U COOTBET-
CTBytOLLEro 060pya0BaHMs, B TOM Yncrie eMKOCTU Ans cbopa oTpabGoTaHHbIX pacTBOPOB, EM-
KOCTW ONS OCaXOEeHUs conei xpoMa, unbTp-npecca unmn ueHTpudyrm ans o6e3BoXxmnBaHus
ocafika, eMKOCTM [ONsi MOBTOPHOIO PacTBOPEHUS TMAPOKCUAA XPOMa KOHLIEHTPUPOBaHHOW
cepHoii kucrnotoi. Kpome Toro, HE0O6X0AMMO Hanuune crneumnanbHbIX XMMUYECKUX peareHToB
AN OCaXKOEHUS XXUPOB U APYrMX MaTepuaros, CoaepXXallmxcs B 0TpaboTaHHbIX pacTBopax.
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PucyHok 4.2 — Cxema HenpepbIBHOIO npouecca BblAeNeHnsa rmapookncu Xxpoma us
0TpaboTaHHLIX XpoMcodep KalmnxX AyOubHbIX XXNOKOCTEN U ero NOBTOPHOIO UCMNONb30BaHMS
ans gyénexus

Mpo3payHbIi XpoMcoaepKalmin pacTBoOp U3 cpegHen JyacTu pesepByapa 5, npoxoas
nog otpaxatenem 10, nocTtynaeT B cMecuTenb 11, B KOTOPbIA U3 pe3epByapa 12 nogaetcs
KaycTnyeckasa coga unm Kakon-nnbo Opyron LenovHoOW pacTBOp ANnsa TOro, 4yTobbl nogaep-
XuBaTb BenuunHy pH B pesepByape W, pasHoun 8,0-9,5. Ecnn KOHUEHTpauus oCaXKgeHHOro
rmgpokcnga xpoma [OOCTaTOMHO BbICOKA, TO OTCTauMBaHMe B ocseTnutene 13 MOXHO
He NpPoBOAMTb; B 9TOM Clly4ae CMeCb HernocpenCTBEHHO noctynaeTt Ha unbTp 14 ansa He-
npepbiBHOW purnbTpaumMm nof aasneHneM. Ecnn xe cycneHsnsa rmgpokcmaa xpoma gocta-
TOYHO pa3baBrieHa, TO nepeq PUNbTPOBAHMEM €€ HaNpaBnsalT B OTCTOMHUK 13, rae ocagok
cobupaeTca B KOHNYECKOW HMKHEN YaCTu.

OQHOBPEMEHHO YMCTbIN pPacTBOpP, HaXOOAWMNCA Hag OCadKOM, AEKaHTUPYHT U3 OT-
CTOMHMKA Ha onpeneneHHOn BbICOTE, YMeHbLIasa Takum obpa3om 4O MUHMMYyMa 06bem cyc-
NeH3nn rmgpokcmaa Xxpoma, KoTopyto Heobxoanmo punbTpoBaTb. CycneH3no nepekaynsatoT
noa gaeneHMeM HacocoMm 15 Ha HenpepblBHYHO dunbTpaumo Ha punstpe 14, roe nogaep-
XunBaeTcs NOCTOSAHHAA TOMLWMHA Crnosa ocajka 1 NPOUCXOANT KOHUEHTpUpOoBaHue rmgpokecmaa
XpoMa J0 3apaHee ornpefesieHHOM KOHLEHTpauuu.

Mpn pocTmxeHn aTon xenaemowm koHueHTpauuun (14 %—15 %) nacty rugpokcuaa
Xpoma HanpasnsawT B pe3epsByap 16, Kyaa U3 emkoctn 17 nogaeTtca AnA CMeLleHUsa cepHas
KncnoTta, 4o Tex nop noka He ByaeT focTurHyta Tpebyemasa OCHOBHOCTb M MPOM30oMNaeT pac-
TBOpeHne ocagka. Npo3payHbln punbtpat ¢ punbtpa 14 no nuHmam 18 n 19 HanpasnseTcs
B CTOK; CyMMapHOe coepxaHue Xxpoma B HeM cocTaBnsaeT MeHee 2 ppm.
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B HMXHen yactn pucyHka 4.2 npounntoctpupoBaHa pabota cdounbtpa 14. 3TOT MHOro-
CErMEeHTHbIN PUNbTP ANA HENPEPbIBHOIO (hmMnbTpOBaHWA NOA AaBfEHWEM UMEET BXOL4HOEe
oTBepcTne 20, Beayulee B koprnyc 21. BHyTpu Kopnyca pasmelleHbl Bpauiatowmecs ounb-
TpoBasbHble MMNacTUHbl 22, COCTOsIlUME M3 MeTannyeckoro amcka 23, npuneratowero K
dunbTpytoLwen noBepxHocTn 24. XKnakocTb Npoxoant Yepes punbTp 24 1 BLIBOAUTCA Yepes
KonnektopHyto Tpyby 25. CtaunoHapHble nnactuHbl 26 3akpensneHbl BHYTPU Kopnyca u co-
CTOSAT M3 KPYrNbIX MOSbIX KapkacoB, C (oMnbTPoBaribHbIMU NMOBEPXHOCTAMU 27, Yyepes KOTo-
pble NPOXOAMT (PUNbTPaT, BbiTEKaoWMA fanee Yepes KONMEKTOPHY NnHMI0 28. Mo NuHuAM
18 n 19 cunbTpaT oTBOAUTCA B CTOK. Ocagok, obpasyrowmmnca npn punbTpoBaHuK, Bbibpa-
CblBaeTCsa MO NMHMM 29, HA KOTOPOWN MMeEEeTCA MHEBMAaTMYECKUI KnanaH, cpabaTbiBatoLumim,
Korga gaBneHue gocTuraeT onpeaesieHHoro yposHs [37].

[MonyyeHHbIN pacTBop cynbgata xpoma MoxeT 3ameHuTb o 30 % notpebHocTn B
aybutene. Npu 3TOM JOCTUraeTcs CHWXKEHUe 3arpsi3HeHnsi CTOKOB COeAMHEHNAMM XpoMa.

Mcnonb3oBaHne pereHepupoBaHHOMO Xpoma MOXeT MPUBECTU K He3HaYUTEeSNIbHOMY
N3MEHEHNIO LIBETA XpOMUpPOBaHHOro nonydgabpukara. BHegpeHue aton TexHonornm tpebyer
3HaAuYUTENbHbIX KanuTanbHbIX 3aTparT [28].

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

4.8.1.4 MNpepBapuTtenbHoe Ay6reHne ronbs

TexHonorna npegycmaTpuBaeT npenBapuTenbHyt0 06paboTKy roniba Takumm coegu-
HEHUSIMW, KaK CONW antoMUHUSA, FyTapoBbIA anbgerns, CUHTaHbl, CONn TuTaHa. Hanpumep,
pacxon HeKOTOopbIX oybuTenen ons npegpaputenbHonm o06paboTku ronbs coctaBuT 1,25 %
okcuaa antomuHug, nnm 1,0 %-1,5 % rnyraposoro anegernga, unm 0,75 % okcuaga TutaHa
[21]. Mpn 3TOM MOXHO COKpaTUTb pacxod Ayoswmx coeauHeHun xpoma ¢ 8 % o 5% ot
Maccbl ronbs.

Cnenyet umeTb B BUAY, YTO HEKOTOPbIE U3 3TUX COEQUHEHUI sABnAOTCS Gonee onac-
HbIMW C TOYKM 3PEHUS IKOSTOMMKN BELLLECTBAMU, YEM, HaNnpuUMep, XpoMm, artoMUHUNA.

MpeaBaputenbHoe aybneHne yBenuyunmBaeT OfIMTENbHOCTb TEXHOMOrMYECKoro LMKna,
yBENMYMBAOTCA 3aTpaTthl HA AOMOSHUTENbHbIE XMMUYECKME MaTepuans [21].

3aTtpaTtbl Ha nNpeaBapuTenbHOe 3adybnvMBaHME ronbsi ryTapoBbIM anbAerngoMm no
CpaBHEHUIO C NPoLEeCcCcoM XpomoBoro aybneHunsa Ha 20 % GonbLue [38].

4.9 KpacunbHoO-XnpoBanbHble npouecchl

4.9.1 OnTMMM3auusa npouecca KpaweHus

TexHonorna npegycmaTpmBaeT MakcumarnbHoe BblbupaHue kpacutenen mx obpaba-
TbIBaIOLLMX PACTBOPOB, YTO OOCTUraeTCs 3a CHET MCMOMb30BaHWSA BCMOMOraTesbHbIX MaTe-
puvanos, BbICOKMX TemnepaTyp 1 MeHbLlero X. K. [pn aTom gocturaeTcs 3Ha4yMTENbHbIA KO-
HOMMYECKUn 3pdeKT, NOCKOMbKY KpacuTens SABMASTCA OAHMMU U3 CaMbIX AOPOroCTOALMX
XUMUYECKNX MaTepuarnos [28].
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4.9.2 OnTMMM3aumsa npouecca XXupoBaHus

Llenb ontumusaumnn yBenuunTb cteneHb oTpaboTKM XNPOB 1 TakuM 0b6pas3oM CHU3UTb
3HadveHne XIK B cTouHbIX Bogax [28].

4.10 NoKpbIBHOE KpaLueHue

4.10.1 CoBpeMeHHble TeXHONIOrMM HaHeCeHUs1 MOKPbITUN

B nocnegHve rogbl HameTuMnacb TEHAEHUMS K CHUXKEHMIO BbIOPOCOB OpraHMyeckux
pacTBOpUTENEN B OKpYXKaloLLyo cpefy. OToO 6biN0 JOCTUIHYTO 3a CYET MCMNOMb30BaHUSA BO-
A03MYNbCUOHHOW OTAENKN, a TaKkke yny4dleHUa MeToA4oB pachbifieHna U BHeOpPEeHUs Banuvy-
HbIX METO0B HaHECEHUS NOKPbIBHbIX KOMNO3uumin [28, 39].

4.10.1.1 MeTtoa nonuBa

MeTopg nonuea MCNonb3yeTcs TOMNbKO AN HaHeceHus rpyHTOB. OCHOBHbBIM 3KOormye-
CKUM MpeumyLlecTBOM MeToda SIBNSETCS UCMOfb30BaHMEe BOAHbIX aucnepcun. Meton Tpe-
OyeT KOHKPETHOro TexHonormyeckoro obopyaoBaHuMsi — MOSMIMBOYHbLIX MaluMH. LleHa ogHou
MaLLMHbl cocTaBnseT okono 75 000 espo [28].

4.10.1.2 Acnonb3oBaHUue BanM4YHbIX MalUUH

Mo npepnaraemMon TEXHOMOMMWU MOKPbITUE HAHOCUTCS C MOMOLLBIO BanoB pasfnyHOMn
KOHCTpyKUun. MNpn 3TOM HEOBXOANMO TLLATENbHO PerynnupoBaTb CKOPOCTb TPaHCNoOpTUpoOBa-
HUSA KOXMW, BA3KOCTb HAHOCUMOW KOMMO3ULMKW, CBOEBPEMEHHOW OYUCTKM BanoB. BannyHbim
METOLAOM MOXHO obpabaTbiBaTb TOHKME KOXWU. MOXHO HAHOCUTb Ha MOBEPXHOCTb KOXM Mac-
no, BocK. CyLUKy MOXHO NPOU3BOAUTb B TEX Xe Kamepax, KOTOPbIMW OCHaLLEeHbl pacnblfin-
TenbHble arperarbl.

BannyHoe HaHeceHue nokpbITUn obecnednBaeT 3dEKTUBHOE pacxogoBaHWE Mo-
KPbIBHbIX KOMMO3ULUMIKA, MUHUMarnbHOE KOMYECTBO OTXOAOB U MEHbLUee 3arps3HeHne Bo3ay-
Xa pacTBopuTensiMn. ATOT METOA He NPMMEHMM NpWU BbipaboTKe KOX TUMA «aHUMMH» UNn
«MONYyaHUNHY.

CToMmoCTb BanuYHOW MaluMHbI C LWMPUHOW pabodero npoxoga 3000 mm, obopyao-
BaHHOM NuTaTenem un Tpems Banamu coctasnsieT npubnuantensHo 175 000 espo [28, 39].

4.10.1.3 CoBeplueHCTBOBaHUe MeToA4a HaHeCEeHUSA NOKPbITUA pacnbifieHneMm

OOHUM M3 HanpaBrieHWn COBEPLUEeHCTBOBAHUSA 3TOr0 MeToda ABMAETCA MCNosb3oBa-
HWe NUCTONEeTOoB-pacrnbiUTeneit HU3KOro AaBMeHNUsi, KOTOpble MO3BOMAT pacnbinATb 60nb-
LLlee KONM4yecTBO cmecu. B aTom criyyae oGpaTHbI «OTCKOK» BO3AYLUHON CMECU 3HauYnUTenb-
HO MeHbLLEe MO CPaBHEHUIO C 0BbIYHBIM PachbINeHNEM.

BTopoe HanpaBneHne — 370 6e3B03AYyLLUHOE pachbifieHNe, TO eCTb Ha KOXY pacnbins-
eTcsa cama KOMMOo3uLMS, HaxoasaLaacsa noa gaBneHneMm. B oCHOBHOM 3TOT MeToA UCMOonb3y-
eTca ANA HaHeCeHWs 3aKNUYUTENbHbIX MOKPbLITUIA.

TpeTbUM HanpaBNeHNeM MOXHO CYMTaTb aBTOMATU3UMPOBAHHOE pacrbIiNeHne, Npu Ko-
TOPOM crneumnanbHble KOHTPONMUPYIOLLIME CUCTEMbI ONpedensitoT obnactb U Bpemsi paboThbl
pacnbINUTENbHbIX FONOBOK.
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lNepeuncrneHHble cuctembl No3eonsaT Ha 70 % — 75 % noBbICUTb 9PFEKTUBHOCTL
NCMONb30BaHUSA NOKPbLIBHLIX KOMMO3NUUN. CHMXaeTCca 3arpssHeHre BO3ayLLHOW cpeabl opra-
HUYECKUMWN pacTBOPUTENAMM.

CToumMocTb HOBOM pacnbiMTensHOM MawwuHbl cocTtaensetr 200 000-500 000 espo
[28].

4.10.1.4 BoaoamMysrnbCUOHHbIE KOMMO3ULIUU ANA OTAENKU

BoOoaMynbCMOHHbIE KOMMO3MLIMN 3HAYUTENBHO MEPCrneKTUBHEE NOKPbLITUA Ha OCHOBE
OpraHMYyecKUx pacTBOpUTENEn, NOCKOMNbKY B MEHbLUE CTEMeHW 3arpAasHsioT OKpYXatoLlyto
cpeny. [Ina coxpaHeHUs1 NPOYHOCTHbLIX XapaKTePUCTUK MOKPLITUN B BOAO3MYITbCUOHHbIE KOM-
no3mumn HeobxoaMMoO BBOAUTH CLUMBAOLIME peareHTbl, MPU 3TOM HEKOTOpble U3 HUX SABNSA-
IOTCA TOKCUYHBIMW BeLLEeCTBaMMU.

Mpu cywke BOOOSMYIBbCUOHHBLIX KOMMNO3UUMA NoTpebytoTcs 6onee BbICOKME 3aTpaTbl
Ha NpoLecc CyLLKK, a Takke Ha OYMCTKY CTOKOB [28].

4.11 MNoTpebneHue BoAbl HA TEXHONOrMYeCKMe HYyXAbl

4.11.1 CokpaliueHue notTpebrneHus Boabl

B uenax cokpaweHus notpebneHuns Bogbl criegyeT NPUHATb BO BHMMaHue crepyto-
WM NpuHUMN. o BO3MOXHOCTM Ha BCeX CTaansix MPOU3BOACTBA BMECTO 06paboTok Ha npo-
TOYHOW BOAE MCMOMb30BaTb MEPUMOOUYECKME MPOLECCHI, KOHTPONMPOBATb pacxon BOAbl C
MOMOLLbIO M3MEPUTENbHbIX NPMOOPOB. HWXe NpuBeAeHbI pekoMeHAyeMblE HOPMbI pacxono-
BaHNSA BOAbI Npu nepepaboTke Cbipbs KPYMHOro poratoro ckota (cm. Tabnuuy 4.6).

Tabnuua 4.6 — Hopmatumsbl noTpebnexns sBogbl no HAT npu nepepaboTke wkyp KPC

Ctagus o6paboTku Pacxop Boabl, M3/T

OTMO4HO-30MbHbIE N NpeaaybunbHO-AYOunbHbIE

npoueccsol 13-18
KpacunbHo-XnpoBarsbHble NPOLECcChl U OTAENKa 6-10
Bcero 19-28

4.11.2 CHMXXeHue CTeneHn 3arpsi3HEHHOCTU CTOUYHbIX BOA,

Ana CHWXeHWs 3arpsi3HeHUs CTOYHbLIX Bod B cooTBeTcTBUM HOT MOXHO pekoMeHOo-
BaTb crnegywowmne meponpuatns (cm tabnuuy 4.7).

Tabnuua 4.7 — MeponpuaTrs MO CHKEHUIO 3arpsi3HEHUS] CTOYHBIX BOZ

TexHonorum

OnucaHue

Ucnonb3oBaHue

B nogrotoButenbHbIX Npoueccax

PabGoTa npu HU3KNX XK. K.

CHwxeHue pacxoga BoApbl Ha
TexHonorn4yeckne Hyxabl. Jlyy-
Wwas oTpaboTka XMMUYECKNX
MaTtepuarnos

HekoTopble orpaHmMyeHmns cBs-
3aHbl C TUMNOM MCNOJSIb3YEMOro
obopynoBaHus

I'Ipep,BapMTeanaﬂ MeXxaHun4ye-
CKaaA O4YMNCTKa OT coln

CHMXeHMe 3arpsaA3HeHnst CTOKOB
xnopugamm

[ns Bcex npegnpuatnin nepe-
pabaTtbiBaloLLMX MOKPOCOSIEHOE
cbipbe
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TexHonorum

OnucaHue

Ucnonb3oBaHue

3oneHne ¢ coxpaHeHMeM BOJO-
ca

OcnabnsieTcsi cBsi3b Boroca ¢
AEPMO NpU COXpPaHEeHWUN Luep-
CTW, KOTOPYIO MOXHO OTAENUTb
oT obpabarbiBatoLlero pacTeo-
pa. CHmxkaeTcs 3arpsi3HEHHOCTb
CTOKOB NpoayKkTamu pacnaga
kepaTuHa

He ncnonb3yeTtca npu oTCyT-
CTBUWN 3KOHOMMYECKOW Lieneco-
00pasHOCTU N COOTBETCTBYIHO-
wero obopyaoBaHuns

Mcnonb3oBaHme cepo-
coAepXaLlux peareHToB 1
depMeHTHbIX NpenapaTos

YacTtnyHasa 3ameHa cynbngos

He pekomeHngyeTca ans npeg-
NPUATUIA, BbINYCKaOLLMX KOXY C
aHUITMHOBOW OTOENKOMN

CHwmxeHune pacxoga cynbdaTta
aMMOHMA Npu 06e3-30nMBaHNn

YacTuyHasi unm nonHas 3ameHa
cynbdaTta aMMOHUSI AUOKCUAOM
yrnepoga vunu apyrumm peareH-
Tamm

He pekomeHgyeTca npu 0b6es-
301IMBaAHWM rONbs TONLLUHOMN
cBbilwe 1,5 Mm

B npouecce aybnexus

PabGoTa npu HU3KNX XK. K.

CHwmxkeHune pacxoga Bogbl Ha
TeXHonorn4yeckme Hyxabl. Jlyu-
LIas oTpaboTKa XMMUYECKNX
mMaTepuanos

HekoTopble orpaHnyeHust cBsi-
3aHbl C TUMOM UCMOMb3yYEMOro
obopynoBaHus

HaunbGonee nonHas otpaboTka
ayo6saWwmx pacTBopoB

OnTumusaums pexxmumon obpa-
6oTkm (pH, Temnepatypa, cko-
poCTb BpalleHus 6apabaHa).
Mcnonb3oBaHue BcnomoraTesb-
HbIX MaTepuasnoB

[ns Bcex npeanpusatuii

B kpacunbHo-XMpoBarnbHbIX Npoueccax

COBepLIJeHCTBOBaHI/Ie TEXHOJ10-
’MnN KpacurnbHO-XXNpoBaJibHbIX
npoueccos

[ocTtmxkeHne Hanbonee NONHOro
BblOMPaHNS XMMUYECKNX MaTe-
puanoB u3 obpabaTbiBarOLLMX
pacTBOpPOB

[nsa Bcex npeanpuatui

[na ncknoyeHns 3arpa3HeHnsa CTouHbIX Bog Guoungamm Heobxoamm KOHTPOnb 3a ne-
peyHeM GrounaoB, NCNONb3yeMbIX Ans 06paboTKn KOXKEBEHHOMO ChipbS.

B Tabnuue 4.8 npeacrtaeneHbl pekomeHayemble HOT 3HaveHus anga cbpoca ouunuies-
HbIX CTOKOB B OTKpPbITble BOAOEMbI.

Tabnvua 4.8 — PekomeHngyemble HOT 3HauyeHnsa ans cbpoca oUnLLLEHHBIX CTOKOB B OTKPbITbIE

BOJOEMbI
Mokasartenb 3HauveHus, mrin

XMK He 6onee 500
BIrNK He 6onee 25
B3BelueHHble BellecTBa He 6onee 35
AMMOHUIMHBIN a30T He 6onee 10
Xpom He 6onee 1
Cynbduabl He 6onee 1
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4.11.3 O4yUcTKa CTOUYHbIX BOA,

TexHonornmsa o4YMCTKM CTOYHbIX BOA BKOYAET B cebs cneayrowmne cTaguu:

- MexaHn4eckasa O4MCTKa;

- (bm3MKO-XMMMYECKasA OYMCTKA;

- Bronornyeckasi ouncTKa.

Q11 npouecchl MoryT ObiTb peann3oBaHbl B pas3fnUYHbIX KOMOUHAUMSAX, Kak Ha npea-
NpUATUK, Tak U B 0OCNyXMBatoLNX opraHn3aumsx (cm. Tabnuuy 4.9).

Tabnvua 4.9 — OnucaHne TeXHOMNOrMM OYNCTKN CTOYHBIX BOA,

TexHonoruu OnucaHune Ucnonb3oBaHue
MexaHn4yeckas YpaneHnue rpybbix 4acTuu, XXMPOBbIX BELLECTB, OCa- HenocpenctBeHHO Ha
oYmnCTKa XOeHne npeanpuaTn
dusnko- YpananeHnue cynbnaos, cHmkeHne XK, yoaneHve HenocpenctBeHHO Ha
XnmMmyeckas B3BELLEHHbIX BellecTB. OcaxaeHne xpoma npu no- npeanpuaTn
oYmnCTKa BblleHMM pH 0O 8 Mnu BhiWe C UCMOMb30BaHUEM Le-

NOYHbIX peareHToB (MMApPoKCKa KanbLusi, okcua mar-
HUS, KapOoHaT HaTPUsI, TMAPOKCUA HATPUS, antoMUHaT

HaTpus)
Buonornyeckas AspobHas bronornyeckasi O4MCTKa C UCNONb30BaHU- | HenocpeacTBeHHO Ha
oYmnCTKa eM aspauun. YaaneHue B3BELLEHHbIX BELLLECTB OCa- npeanpuaTm
XaeHnem n dnortauuen
Buonornyeckas HuTpudmkaumsa aMMOHUNRHBIX COEANHEHN OO HUTPa- | PekomeHnayeTtca ans
O4YUCTKa OT a30TU- | TOB M Nocnegyouee nx yoaneHue npeanpuaTuin, copacol-
CTbIX COeANHEHNN BalOLLMX BOAY B OTKPbI-

Tble BOAOEMBI.
TpebyeTca Hanu4une
COOTBETCTBYHOLLMNX
nnowiagen

Okucnenue cynbduacoaepaLimx CTOKOB He06Xx0AMMO NPOBOANTbL A0 CMELUMBaAHUS C
APYrMMK CTOKaMK B 3aKpbITOM pe3epByape, C ynasrvBaHUEM ra3oB B CKpyooepe.

4.11.3.1 MexaHnyeckasa obpaboTka

MexaHnyeckas O4MCTKa NPOM3BOAUTCA ONs yAaneHust U3 CTOYHbIX BOA rpybbix npu-
Mecein. B coopyxeHusix Onsa MexaHM4eCcKoW OYMCTKM BHadane otaensiTca Hauwbonee Kpyn-
Hble YacTuupbl (peLweTkn, cuTa), 3aTeM TsKernble B3BeCTM (MEeCKOSIOBKW) U Ha 3akniodnTenb-
HOM 39Tane TOHKOAMCMNEPrMPOBaHHbIE HEPACTBOPUMbIE 3arpsi3HEHUSA (OTCTOMHUKW, OCBETNU-
Tenu n gap.).

Ha cutax moxeTt 6bITb yaaneHo oo 35 % rpybbix YacTuy, BKNOYasi OCTaTKM LIEPCTH,
4710 No3BonNnUT CHN3UTL XIK Ha 30 %, CHM3UTL 3aTpaTtbl HA PNOKYNSAHTLI U YMEHbLUUTL KOSU-
YyecTBO obLiero ocagka [14].

4.11.3.2 DN3NKO-XUMUYECKNEe MeToAbl OUUCTKM CTOYHbIX BOA,

PU3NKOo-XMMMYECKNe MeToabl OYUCTKM CTOUHBIX BOA Ncnonb3ywT A4 yaaneHnAa TOH-
KOoOuCnepcCHbIX B3BELUEHHbIX BeLWeCTB, paCTBOPEHHbIX ra3oB, OpraHM4eCKknx n MMHeparibHbIX
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BeLLecTB. Bblbop MeTogoB OYUCTKM NMPOM3BOAAT C YH4ETOM CaHUTaAPHbLIX U TEXHOMOMMYECKNX
TpeboBaHUN, NpeabABNAEMbIX K OYULLEHHBIM MPOM3BOACTBEHHBIM CTOYHLIM BOAAM C LENbLO
AanbHenLWwero nx UCNosnb30BaHNs, a Takke C y4eToM ob6bema CTOKOB M KOHLIEHTPaAUUN B HUX
3arpsA3HALLMX BELLECTB, HaANMYNa HeOOXOANMbIX MaTepuanbHbIX U AKOHOMUYECKUX pecyp-
COB.

Okucnenune cynbnaos, ocaxaeHne xpoma, cHmkeHne XIMK n yganeHne B3BeLLUEHHbIX
TBepAbIX YacTuL, MeTogoM Koarynauum n onokynauun. B pesynbtate ncnonb3oBaHUA Koary-
NSHTOB, Hapsdy C OCBETMEHMEM BOAbl OT B3BELLEHHbIX BELLECTB, OCYLLECTBNSAETCA O4YUCTKa
CTOKOB OT OpraHM4ecKnx BELLECTB U yaaneHne npumecen.

TunnyHasa cxema pU3NKo-xmmMmyeckon obpaboTkn NpmBeneHa Ha pucyHke 4.3.

CCHOBHAA OUHCTKS (Npy cOpoce B KaMaAMLILHG)

oA cToK

CYMEPMAHNE CTOK OEHCNEHME CYNEPUT-HOHOE ROANy MALFHA OTCTAMBAHWE
XPOMOBLIA CTOK hrnsTpayna
vy
oDe3B0MEHHEA NeapoKcHa winas Ha obespmEMBaHne
¥poMa B AyGunbHEE npousce ¥ YTHIMZALMED

[AOOUMCTHA (npH COpOCE B OTKRPBITHIA BOROEM )

INEKTPO- hHNBTPALKR,
NECTRYELMA copbuma

PucyHok 4.3 — Cxema (pusnko-xmmmnyeckon ob6paboTkm CTOKOB

YpaneHve cynbunaoB M3 CTOYHbIX BOA4 MOXET OblTb AOCTUrHYTO NyTeM KaTanutude-
CKOro OKMCIeHus (aspaumsa B NPUCYTCTBMM CONMEN MapraHua) B TMocynbdathbl U, B MEHbLUNX
KonuyecTtBax, B cynbdartbl. TMocynbdaThbl paspyLlarTcs ¢ obpasoBaHMeEM cepbl U Cynbgu-
TOB.

Cynbduabl B CTOYHbLIX BOAAX TaKKe MOryT ObiTb yaaneHbl OCaXOEeHUEM CONSIMU Xe-
nesa (ll). B pesynbtate aspauun obpasytotca rmgpokeng xenesa (Ill) n cepa. Conu xenesa
MOryT MCMOMb30BaTbLCs Npu 06paboTKe CMELLaHHbIX CTOYHbIX BOA, KOXEBEHHOro 3aBoga Unu
AN OYMCTKM OTAENbHbIX CTOKOB. [Mpy 3TOM 06pa3sytoTcs 3Ha4YnTENbHbIE 06BbEMbI OCaALKOB.

Mpouecc okncneHus cynbmunaoB MoxXeT ObiTb NOSTHOCTLIO aBTOMaTU3MPOBAH.

Ocaxpgenune xpoma (I1l) nyywe nponsBoanUTb M3 fOKasbHbIX CTOKOB MyTEM HeWTpanu-
3aumm go pH 8,5 ¢ ncnonb3oBaHMEM rMapokcuaa Kanbuud, okcuaa marHus, kapboHata
HaTpus, ’MAPOKCUAA HAaTPUSA UK antoMmHaTa HaTpust.

Ana xoarynauuwn 3arpsisHeHU UCMonb3YyT cynbdaT anoMuHus, cynbdart Xxenesa
nUnu nonumepHble pnokynaHtel. CnegyeTt NPUHMMAaTL BO BHMUMAHWE, YTO NONMMEPHbIe dorio-
KyNsHTbI, HApS4y C noBblleHneM 3EKTUBHOCTM 06paboTKM, CNOCOBCTBYIOT YBENMYEHMIO
ob6bema ocagka.

dnotauna — oanH 13 BUOOB OYUCTKU, OCHOBAHHbLIN HA (POPMNPOBAHNN BCMNITbIBAOLLMX
arnomMeparoB 3arpsi3HeHUn ¢ AUcneprmpoBaHHOW rasoBon ha3on U C nocrnenyrowmm nx oT-
AerneHvem B BMAE KOHLEHTPUPOBAHHOIO MNEHHOro npoaykTa. [nsa yckopeHus npouecca do-
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Taunm cMcTemMy BCNEHMBAIOT MyTEM MHTEHCMBHOMO nepemelumBaHnsa (MexaHmyeckas cnoTta-
umns) unmn 6apboTaxa Bo3gyxa Yepes cucteMy (MHeBmaTudeckast onotaums).

JKonormyeckme npenmMyLLecTsa 3TMX MeTO40B OYUCTKU 3aKNOYaTCA B CHUXKEHUUN CO-
AepXaHna B CTOKax Cynbduaos, xpoma, 3HadeHun XIK, nogrotoBku CTOKOB K ©Buonorunye-
CKOW O4MCTKe.

K no6oyHbIM adbdpekTaM hPU3NKO-XMMNYECKMX METOAOB OUYUCTKN MOXHO OTHECTM obpa-
30BaHuMe cynbdaTtoB B NPOLIECCE OKUCIEHUS CyNbdMAO0B. OTO B CBOKO o4yepenb MOXET npu-
BECTM K NOBpEXOeHU0 BETOHHbIX KONNekTopoB. Kpome Toro, B aHa3poOHbIX YCOBUSX CYrb-
daTbl MOryT BOCCTaHaBNMBaTLCSA A0 CYNb(UO0B U 3arpsi3HATL LUaMm.

OTn MeToabl OYMCTKM NOTPEOYIOT 3HAYUTENBHBLIX AOMNOMHUTENBHBIX PACXOO0B Ha XW-
MUYecKne maTtepuansl, Bo4y v anekTpoaHepruto [40].

4.11.3.3 Buonornyeckas oumcTka

Buonormnyeckas odncTka CTOYHbIX BO OCHOBaHa Ha ucnonb3oBaHum duoaspaumn. lo-
cne npenBapuTenibHON MeXaHUYeCcKOn U (PU3NKO-XMMUYECKOM OYMUCTKM CTOKM NogBeprarTcA
o6paboTke Ha BUONOrMYECKMX OYUCTHBIX COOPYXEHUAX. KOHTaKkTUpys C opraHM4yeckMMn Be-
LiecTBaMmn, MUKPOOPraHn3Mbl YaCTUYHO paspyLlaloT ux, Npespallas B BOAY, OMOKCUA yrrie-
poaa, cynbdaTt U HUTPUT-UOHBI, Apyras YyacTb BellecTBa naet Ha obpasoBaHue GMomMacchl.
[ns nogaepxaHna 6Guonornyeckon akTMBHOCTM B HEKOTOPBIX Crydasax UCMNONb3yHT BBeAEHNE
B CTOKM ¢poccaToB. BOMbLUIMHCTBO YCTAHOBOK OMONOMMYECKON OYUCTKU UCMOMb3YIT MEeToq
aKTUBHOMO mna. AKTUBHbBIA U COCTOUT M3 MUKPOOPraHM3MoB M TBepgoro cyberpata. Kade-
CTBO Wna onpeaensieTcsi CKOPOCTb €ro 0CaXxaeHUsl U CTeNeHbI0 OYUCTKM CToKa. Yem xyxe
ocepaeT un, Tem bonee BbICOKUA UNOBbLIM MHOEKC OH UMEET.

OuYnCTHBIE COOPYXKEHUS C aKTUBHBLIM UIIOM COCTOSIT U3 ABYX OCHOBHbIX Y310B: 6acceinH
Ans aspauumn (as3poTEHK) N BTOPUYHbIA OTCTOMHUK. B aspoTeHkax CToYHble BoAbl 0b6pabaThi-
BalOTCHA aKTMBHbIM UITIOM, BO BTOPUYHbLIX OTCTOMHMKAX OCYLLECTBNAETCHA OCaXaeHue u oTae-
neHve nna oT ounieHHon Boabl. OCHOBHAasi YacTb aKTUBHOMO Ma BO3BpaLLaeTCa B adpOTeH-
Kn Onga nogaep)XaHusi BbICOKOM KOHUEHTpauuu nna. Hebonblias 4acTb akTMBHOrO una yna-
naeTcs U3 cMcTeMbl B KavyecTBe M30bITOYHOro akTMBHOIO una. [nsa oKMCNeHnsa opraHukuy, Obl-
XaHUA MUKPOOPraHM3MoB M OS5 NoLAEP)KaHUS aKTUBHOMO ura BO B3BELLUEHHOM COCTOSHUW B
cucTteMy BMONOrM4YecKon oYUCTKM nogaetcsa Bo3ayx. Npouecchbl O4YMCTKM NpoTekatT B 6onb-
LLIOM pe3epByape, 3anofIHEHHOM aKTUBHbBIM UITOM U cToKamu. [pogormknTenbHOCTb npoLec-
ca O4YMCTKM cocTaBnseT 6—12 4. Pacxon aHeprum TUNOBOM YCTAHOBKW C aKTUBHbLIM WUIIOM CO-
ctaBndet okono 1,1-1,7 M ana ymeHbLleHna sHadeHna BINKS Ha 1 kr.

MpumeHsTCa pasnuyHble TUMbl a3paTopOoB: NMOBEPXHOCTHbIE a3paTopbl, NMOrPyXHble
TYpOUHHbLIE aspaTopbl, MenKomny3blpyaTble U CTPYWHbIE aspaTopbl. [MPOEKTbl CyLLEeCTBYOLNX
OYUCTHBIX COOPYXXEHUN OTMMYAKTCA KONMMYECTBOM CTYMNeHeWn, KOHCTPYKUMEN adpOTEHKOB,
aspaTopoB M BTOPUYHBLIX OTCTOMHUKOB, obopyaoBaHMeM ans o6paboTkn m3bbITOYHOro ak-
TMBHOro una. lpouecc ¢ ncnonb3oBaHMEM akKTUMBHOro wurna mcnonb3dyetrcsa B 60 % — 75 %
BCEX COOpPYXeHun Ouonormyeckorn oumctkn. pu atom pocturaetca cHuxkeHne BIIK Ha
85 % — 98 %, XIK Ha 60 % — 85 %. lNpn ounctke CTOYHbIX BOA 0bpasyeTcss n3bbITOYHbIN
aKTUBHbLIN WM, KOTOPbIN nocrne 06e3BOXMBAHUA MOXET CKUraTbCA B KOTMe-yTunmsaTope,
obecneunBasi JONONTHUTENbHYIO BbIpabOTKy Tenna. YCTaHOBKM C aKTUBHbIM WUIIOM YCMELIHO
NPUMEHSAIOTCA B TEYEHNE MHOMMX NET Ha Pa3fiMyHbIX KOXXEBEHHbIX 3aBoax.
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CynbgaTtBoccTaHaBnmBaoLme 6akTepun akTMBHO pa3BMBaOTCA B aHAdPOOHbIX yCno-
BUsiX. AHaspobHasa ouncTka npoTtekaeT 6e3 AocTyna KMcnopoaa u gaeT MeHbLUe LWama, Yem
aspobHas obpaboTka. Mpn aHaspobHom ounctke XIK cTtokoB cHuxaeTcs Ha 50 %. buonoru-
yeckasa O4YNCTKa B COMETaAHUN C PUINKO-XMMNYECKOM 06paboTKOM CTOKOB MOXET obecneyunTb
cHmxkeHne XIK go 95 %.

CtaHgapTHble YCTaHOBKM OS5l a9pobHON BMOMNOrmyeckon O4MCTKM pacnonararTcs nu-
60 Ha TeppuTopuM NpeanpusTus, Nnbo 3a ero npegenamu. bnonornyeckas ouncTka ABNAET-
Cs1 AOCTaTO4YHO ANUTENbHbIM NPOLECCOM.

Mocne Guonorn4yeckor OYUCTKM CTOYHbIE BOAbI MOXHO cOpacbiBaTb B OTKPbITbIE BO-
AOEMbIl UNN OTNPaBnATb Ha AOMOMHUTENBHYK OYUCTKY B FOPOACKYI0 KaHanmsaumto. OctaTkm
aKTMBHOIO Mna Heobxoanmo yTUNN3NPOBaTb.

Buonornyeckas ounctka Heobxogmma, B criydae ecnm cobpacbiBaemble CTOKM OOSKHbI
COOTBETCTBOBATb OnpeaeneHHbiM TpeboBaHWAM, yCTaHaBNMBAEMbIM MPUHMMALOLLEN opra-
Hu3aumen [21, 41].

4.11.3.3.1 NMpumeHeHne meMbOpaHHbIX OMopeakTopoB

MpopomkaeT pasBMBaTbCS TEXHOMOMMSA OYMUCTKM CTOYHBIX BOA HAa MeMOpaHHbIX 6uo-
peakTopax, coyeTaroLlas buonornyeckyto o6paboTKy akTUBHLIM UIIOM C MEXaHU4YECKON MeM-
OpaHHON unbTpaunen. OCHOBHLIM OTNIMYMEM MeMOBpaHHOro BuopeakTopa OT CUCTEM Tpa-
ANLNOHHOM BUONOrMYECKOM OYMCTKN B adpOTEHKax SBNAETCHA Hannume memOpaHHOro Moay-
ns1, KOTOPbIN UCNONb3YeTCAa ANs pas3aeneHnsa UnoBon cmecu 1 npeacraenaeT cobon anbTep-
HaTUBY LUMPOKO MPUMEHSIEMOMY MEeTOOY OCaKAEHMS aKTUBHOIMO mna BO BTOPWUYHbLIX OTCTOM-
HUKax. B 3aBMCMMOCTM OT B3aMMHOIO NOSIOXEHUSA peakTopa U MemMBpaHHOro Moayns pasnu-
YyaloT ABEe OCHOBHbIE KOH(Urypaumm:

- NOrPY>XHOM MeMOpaHHbIN BropeakTop (MeMbpaHHbIM MOAYMb MOrpy>XeH Henocpea-
CTBEHHO B a3pOTEHK, (UnbTpaunsa NnpomcxoguT nog 4eUCTBUEM Bakyyma);

- BHELLHMIA MeMBpaHHbI BopeakTop C LMKIOM peumnpKkynsaumm (MembpaHHbIn Moay b
HaxoOuTCsl BHE a’3poTeHKka M obbeauHsieT B cebe PyHKLMM BTOPUYHONO OTCTOMHUKA U CO-
OPYXXEHU JO0YUCTKM).

BbicokMe KOHUeHTpaumu aktmeHoro una (go 10—-20 r/n) no3BonsT aKCnyaTupoBaTh
GMOpeakTop B pPeXMME HU3KUX Harpy3ok, YTO CO34aeT pe3epB OKMCNAKLEN CNOCOBHOCTH,
NnoBbILIAEeT YCTONYMBOCTb BMOLEHO3a akTUBHOIO una K konebaHmsam coctaBa CTOYHbIX BOA U
NMMKOBbIM Harpy3kam, obecneunBaeT cTabunbHOE Ka4eCTBO OYMCTKN, MHOTOKPAaTHO MOBbILAET
OKUCIIAIIOLLYI0 MOLLHOCTb COOopyXeHusi. Kpome Toro, BbICOKME A03bl Uria No3BOMSOT COKpa-
TUTb BpeMs npebbiBaHMst CTOYHbIX BOA B COOPYXXeHUK [42].

Mnowaab, 3aHMMaemas membpaHHbIMKN BrnopeakTopamu, B 2—4 pasa MeHbLUEe noLla-
AN, 3aHMMaeMon TPaAULMNOHHBIMU COOPYKEHUAMU BUONOrMYeckorm O4YMCTKU. [locTuraembiin
aKosnormyeckmi adpdekT obecnedunBaeTcs 3a CHET CHMXKEHUA cOpoca OpraHNYeCKnX BELLECTB,
docdopa, asoTta, AOX.

[aHHbIN MEeTOL OYMCTKM CTOYHbBIX BOL, MOXET NPUMEHSATLCA Kak Ha OENCTBYIOLLMX, TaK
N Ha CTPOSALLMXCSA NPeanpuUsaTUAX.

4.11.3.3.2 bBuonornyeckoe yaaneHuve asorta

Mpouecc HUTpUdUKaLMM aMMOHUAHOIO a3oTa C NocrneayLwmnM OKUCNEHNEM A0 raso-
obpasHoro asoTta. NpeaBaputenbHON cTaguen npouecca sBndeTca amMoHUdMKaUus, Ha Ko-
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TOpoW a30T, cogepxalwmnnca B 6enke, NnepeBoanTCa B aMMOHUIMHBIA @30T, U 3TO TEXHUYECKN
npeawecTByeT HUTpUMKaumm. Ha ctagum HUTpMdUKaLuum aMMOHUNHBIA a30T OKUCNAETCH B
HUTpaTbl. ATOT NPOLECC NPOUCXOANT B adPOBHbIX YCIOBUSAX, TO €CTb B NPUCYTCTBUN cBOGOA-
HOro Kucrnopoga.

Ha ctagum gennTtpudukaumm HATpaTbl BMONormyeckn BOCCTaHaBMMBAKT A0 ra3oob-
pasHoro asoTa, 6onbluasi 4YacTb KOTOPOro MOCTynaeT B OKpyxawwwy atmocdepy. Octanb-
Has 4YacTb a3oTa NPUCYTCTBYET B cocTaBe buomacchl. [leHnTpudukaumnsa npotekaeT B aHas-
POOHbIX YCNOBUSAX.

OTOT MeTo NO3BOMSAET OrpaHMYUTL NOCTYMNNEHME a3oTa M CepoBOAOpOAa B OKpyXKa-
OLLYIO Cpefly U YCTPaHUTb HEMPUSATHbIE 3arnaxm OT KOXXeBEHHOro 3asoja.

CnenyeT npMHMMaTb BO BHMMaHWE, YTO BbICOKAs KOHLEHTpauusa XNOpuaoB B CTOKaX,
npucyTcTBme PyHrMungoB M GMOLMAOB MOMYT CHUXaTb 3(PEKTUBHOCTb NPOLECCOB HUTPU-
dukaums n geHuTpudmrkaumn. bonbluoe 3HaYeHne MMeeT nogaepxaHne onTUManbHbIX TEM-
nepaTypHbIX PEXMMOB npouecca. [1ns coxpaHeHUs BbICOKON aKTUBHOCTM MMUKPOOPraHM3MOB
TemnepaTypa HUTpudmkaumm He gormkHa cHmkatbes 0o 20 °C. [eatenbHOCTb HUTpudnum-
pyloLwmx BakTepuii NONHOCTBIO NpekpalLaeTcsa npu Temnepartype Hmxke 12 °C.

Mcnonb3oBaHue ctagnumn HATpUUKaALMK NPU OYUCTKE CTOYHLIX BOL NOoTpebyeT aonon-
HUTENbHOIO pacxoda 3HEPrMM U OOMNOSTHUTENbHbLIX Nnowagen Ans pasMeLleHns COOTBET-
CTBYtOLLEero obopyaoBaHund. JKcnnyaTalMOHHbIe pacxoibl COCTOSAT B OCHOBHOM M3 3aTpaT Ha
obcnyxusarLmnm nepcoHar, XuMmyeckne matepmansl 1 o6paboTky ocagka.

Mcxoaa ua eBponernckoro onbita (Mpy amoptmusaumnsa cebiwe 20 net, 6e3 npoueHTHOn
CTaBKMW), 3aTpaTbl HA peanu3aumio 3TOro MeToda OYUCTKM cocTaBAaT okono 1,5-1,6 eBpo 3a
MEeTp KBagpaTtHbIn [28, 41].

4.11.3.3.3 lononHUTenbHas o4YMCTKa U yTunusaumsa mna

[lononHuTenbHaa o4yncTka npeanoniaraeT yganeHue B3BeLeHHbIX YacTul OCaXKOeHU-
eM, obe3BoxMBaHMe o0Opasylolerocs ocagka M BTOPUYHYKO dnoTaumio. Ona yaaneHus
B3BELLEHHbIX TBEPAbIX YacTUL, UCMOMb3YTCA (BepTUKanbHble) OTCTOMHUKMA unn drnotauus.
OTgeneHve akTMBHOIO mna OT OYMLLIEHHOMO CTOKa OObIYHO OCYLLIECTBIISIETCA NyTeM OcCaxae-
Hus. LLnam oT nepBuMyHON ceagnmeHTaumm cogepxnt 3 % — 5 % TBepabIX BELLECTB U MOXET
nepexkavYnBaTbCA HACOCOM.

O6e3BOXMBaHWE YaCTO MPaKTUKyeTCs ANna ymeHblleHns obbema ocagka. Lnam mo-
XeT OblTb 06€e3BOXEH C MOMOLLBI (PUNBTP-NPECCOB, NIEHTOYHbLIX NPECCOB, LEeHTPUMYr 1 npu
TepmoobpaboTke. OunbTpyOLWLME MpPecchbl CNOCOOHbI 06Ee3BOXMBATL LWMNaM A0 BrAXHOCTU
60 %, B TO BpeMs Kak C UCMNOSIb30BaHNEM NIEHTOYHbIX NPECCOB BIAaXXHOCTb OCadKa COCTaBMs-
et 75 % — 80 %. LeHTpnudyrn obecneumBatoT BAaXHOCTb LWiama B npegenax 60 % —
70 %. TepMmnyeckaa obpaboTka NO3BOMSET BbICYLWNTbL 0CafoK A0 BnaxHocTn 10 %. Obesso-
XUBaHWe ocajka No3BOndeT yMeHbLWUTbL ero o6bem npmbnuantensHo B 20 pa3. Ocagok no-
cne o0e3BOXMBAHNA MOXHO CXUraTb, Nonyvas JONOSHUTENBHYIO TEMMOBYIO HEPTUIO.

OCHOBHbIMM MpeuMyLLecTBaMM OIS OKpyXatowlen cpedbl OT MCMONb30BaHUS 3TUX
TEXHOJSIOTMA OYUCTKU SABIISKOTCA CHWXKEHUE CoAepXaHUs B3BELUEHHbIX BeLeCTB B CTOYHbIX
BOAAX U cokpalleHne obbema wnama npu ero ytunusauum [43, 44].
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4.12 YcTpaHeHue BbIOpocoB B aTMmocdepy

4.12.1 3anax

3anaxu MOryT fBnATbLCA crneacTBueM OBakTepuanbHOro MOBPEXOEHUS KOXEBEHHOro
Cblpbsl, HaAKOMMEHUs OTXOAO0B MPOU3BOACTBA, pPaboTbl OYMCTHBLIX COOPYXEHMK. 3anaxu
He ob6A3aTenbHO ABNAKTCA BPeAHbIMU UMW TOKCUYHBIMU, HO BbI3bIBAKOT HEMPUATHbIE OLLy-
LLIEHMS Y OKPYXatoLLMX N pacnpoCTPaHATCA Ha bnusnexallune TeppuTopum.

MpenoTBpaTUTL NOSIBIIEHME 3anaxa MOXHO NpWU Haanexallem XpaHeHUN KOXXeBEHHOro
Cblpbs, COOTBETCTBYOLWEM obecneveHmn paboTbl OUYMUCTHBIX COOPYXEHUA. 3anaxu OT Takux
XUMUYECKUX COeOMHEHUNN, KaK CepoBOOOPOA, TUOMbI, aMMUaK, aMUHbI, anbaernabl, KeTOHbI,
CMMPTbl NN OpraHnYyeckme KMCRoTbl, MOTYT OblTb YCTPaAHEHbI C UCNOSIb30BaHMEM KOMIMSIEKC-
HbIX Mep, U3NOXEHHbIX paHee B pasgerne 3, a Takke 3a CYET CUCTEM OYUCTKKM Bo3ayxa [45].

4.12.2 OpraHM4yecKkue pacTBopuTenu

OnTumManeHbIM BapuMaHTOB COKpaLleHUs 3MUCCUW OpraHUYecKux pacTtBopuTenen B
BO3AYLLUHYIO cpeay SABNAETCHA UCNOSb30BaHMe OTAEMNOYHbIX KOMMNO3ULUIA HA BOOHOW OCHOBE.
[ns cHWXeHnsa BbLIBPOCOB NETY4YNX OpraHMYeCcKUX CoeaMHEHN CYLLEeCTBYIOT pasfinyHble Tex-
HOSorMyeckne MeToabl, B TOM YMCIle MOKpasi OMMCTKa C UCMonb3oBaHMEM cKpybbepos, af-
copbuus, brounbTpaums, cxuraHme.

Mokpas ouncTka aBnAeTcs CTaHgapPTHOM TEXHOSOMMEn OYMUCTKN OTXOASLMX ra3oB, HO
Hanbonee adppeKkTnBHA NPOTUB NbINM N aspo3onen. MNMpumepHo 50 % pacTBOpUTENEN MOXHO
yOanuTb MOKpOW ouncTtkon [28].

AQcopOLMOHHbIE MEeToAbl C UCMOSIb30BAHNEM aKTUBMPOBAHHOMO YIS NPUMEHUMbI B
Tex cry4vyasx, ecrnvm KOHLUEHTpaLuuma pacTBOpuUTENsa B BO34YLUHOW cpede COXpaHAeTCHa nocTo-
AHHON. AgcopbeHT nocne akcnnyataumm Heobxoaumo yTUNmn3npoBaThb.

BruodunbTpbl, NOMUMO yCTpaHEHNSA 3anaxoB, MOryT BbITb UCMOMb30BaHbl ANs1 OKUCHe-
HUS1 OPraHMYEeCcKMX BELLLECTB, TaKUX KakK CAUPT, KETOHbI, CIIOXHbIE 3dMpbl U NPOCTbIE APUpbI.

CxuraHve (kaTanuTudeckoe uUnn TepMmn4eckoe) ABNAeTCs HadeXHbIM, HO JOpPOrocTo-
AWMM METOAOM OYMUCTKM OT OpraHMYeckux pacteopurtenen [28, 46].

4.12.3 AMMuak n ceposoaopon

CHwxXeHMe aMUCCMM aMMmaka 1 cepoBogopoda MOXHO OOCTUYb nyTeM buodunbTpa-
uun. ObpaboTka Bo3ayxa B ckpybbepe MoxeT npealecTtBoBaTb MM 3aMeHsiTb Buodunb-
Tpaumio. [ina yganeHus ammuaka Ucrnornb3yT KUCNOTHbIE PacTBOPbI, a ANS yAaneHus cepo-
BOOOPOAA — LLUENIOYHbIe, HanpuMep Nepekucb BOAOPOA4A MM CMEeCb TMApPOKCMAa HaTpus U
rmnoxnopuTa HaTpusi.

3aTpaTbl Ha NPMMEHEHME 3TOW TEXHONOMMU BKITHOYAKT 3HEPreTUKY U OYMCTKY CTOKOB
OT ckpy66epos [46].

4.12.4 Mbinb ¥ gpyruve TBEepAble YacTUlbl

HeobxoamMmo cHuxaTb BbIGpOChI B aTMOCEpPY Mbiv U APYrMX TBEPAbIX YacTul, ob-
pasyloLLmMXcst B pe3yrnbTaTe WnndoBaHns, NONMPOBKN, HAHECEHUS NMOKPLITUIA, MPU UCMOMb30-

78



UTC 40—2017

BaHMM MOPOLUKOOOPA3HbLIX XMMUKATOB. AT BbIOPOCHI MOXXHO XapakTepu3oBaTb M OLEHMBAaTb
Nno XMMNYECKOMY COCTaBY, pa3Mepy U KOHLUEHTpauum YacTtuu,.

B ocHOBHOM ouncTKa BO3ayxa OT MblfiM OCYLLECTBSETCA B MecTe ee obpa3oBaHus, TO
€CTb HEMOCPEACTBEHHO MpPU BbIMNOAHEHUM TON UKW MHOW onepaumn. 3abop Bo3gyxa O0SMKEH
npoun3eoaMTbCcs OT paboumx yacten malumHbl unu arperata. Metogbl cbopa TBepAbIX YacTul,
npencraeneHsl B Tabnuue 4.10.

Tabnuua 4.10 — MeTtoabl c6opa TBepabIX YacTul,

LINKnoHbI LinknoHbl o6ecneunBatoT BbICOKOIMEKTMBHBIN COOp Gonee KpynHbIX Ya-
CTUL U XapaKTepu3yTCst OTHOCUTENBHO HU3KMMUW KanuTanbHbIMU U 3KC-
nnyaTaumoHHbIMK pacxofgamMu. LIMKNOHbI Takke MOryT UCMOMb30BaTbCA B
KOMOMHaUMK C pykaBHbIMKU ounNbTpaMu 1 ckpybbepamm

Ckpy606epbl Ckpy606ephbl pasnmMyaloTcsi B 3aBUCMMOCTU OT TUMNAa UCMOSTHEHMS
PykaBHble hunbTpbl B pykaBHbIX chunbTpax peLlatollee 3Ha4YeHMe Npu o4ncTke npnobpeTtaeT
unbTpoBanbHbIN MaTepran. PunbTpbl 4OMKHbI ObITb CHAGXEHbI YCTPOK-
CTBOM ANs YAaneHus nbinv u3 punbTpoBanbHOro Mmatepuana

CobpaHHble ¢ NOMOLLbLID 3TUX YCTPOMUCTB TBEpAble OTX0Obl HEOBXOANUMO YTUNU3MPO-
BaTb. NoTpebneHne aHeprumn yBennumBaeTCs, HO yry4llaloTCca yCrnoBus Tpyda Ha paboyem
mecTe [28].

4.13 YnpaBneHue otxogamm

OTxogbl, o6pasyrowmeca Ha CTagnum OTMOYHO-30SIbHbIX MPOLECCOB, B MEHbLUEN CTe-
NeHn 3arpss3HeHbl BpegHbIMU XMMUYECKUMMU BeLecTBamMu, No3TOMYy MOryT ObITb MCMOMb30Ba-
Hbl B Ka4yecCcTBe CbIpbs OS5 MOfyYeHns ueneBbiX NPOAYKTOB, YTO MO3BONUT obecneyunTb,
Hapagy C 3KOSMIOrMYECKMMU NMpenmyLLecTBamMmm, OnpeneneHHyr0 3KOHOMUYECKYIO 3pdeKTnB-
HOCTb.

YTunusaumsi opraHM4eckux OTXO040B Ha crneumann3npoBaHHbIX NOSIMTOHax CTaHOBUTCS
Bce Gonee 3aTtpaTHbIM. ANbTEpPHATMBOM YTUNU3aUMM SIBNSIETCA KOMnoctupoBaHme. OgHako
He BCe OTXOAbl KOXXEBEHHOro 3aBoda NpuUrogHbl Ans KOMMOCTUPOBAHUS, a HEKOTOPbIE HYX-
AaloTcs B NpeaBapuTenibHOM NOArOTOBKE.

KonnareHcogepxawme 0oTxoAbl MOXHO MCMNOMb30BaTb B PasfMYHbIX OTpacnsx npo-
MbILLSIEHHOCTU: MULLEBON, KOCMETMYECKOW, dhapMaLeBTUYECKON, TEKCTUMNbHOW, NpU Npous-
BOLCTBE MCKYCCTBEHHOMN KOXWU, PE3NHOTEXHUYECKUX U3LENNIN, B CENbCKOM XO35INCTBE.

4.13.1 YTunusauma wepctun

BapuaHTbl yTunusauum n noBTOPHOrO UCMOMNb30BaHUA KepaTMHCOAEpPXKaLLMX OTXOAOB
cnegywowue:

- NPUroTOBMNEHNE TMAPONMN3aTOB M NX NPUMEHEHWe B npoLueccax HanonHeHus goayo-
nMBaHus;

- nepepaboTka Ha ygobpeHus;

- nonyyeHue buorasa npu aHaapobHom obpaboTke.

OBeybsa WepcTb MOXET ObiTb UCMOMb30BaHa B TEKCTUIbHOW MPOMbILWAEHHOCTH. [o-
BTOPHOE MCMNONb30BaHNE UMW PEUUPKYNAaUna KepaTUHCOA4EpXKalmx OTX040B NO3BONSAET CO-
KpaTuTb 3aTpaTbl Ha UX yTunusauumio [47].
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4.13.2 YTunusauma oopesun

O630p METOAOB YyTMNM3aUMK CbipbEBOW, rONbEBOM 0Ope3n n KpaeBblX y4acTKOB Mo-
nycabpukaTta 1 rotoBon KOXu npueeneH B Tabnuue 4.11.

Tabnuua 4.11 — BapwaHTbl nCNonb3oBaHMs 00pesu

Bo3moxHble BapuaH- | CblipbeBas 00- Fonbesas obpesb O6pesb nony¢3a6pw-
Thbl pe3b KaTa U roTOBOM KOXW
MonyyeHne oononHu- Mpoun3BoacTBO KonnareHco- |Mcnonb3oBaHue B Ae-
TenbHOW NpoayKLMK Aepxawux matepuanos KOpaTUBHOM OTAErKe U
XyO0XXeCTBEHHOM TBOP-
yecTBe
Mcnonb3oBaHune nocne |lponssoacteo lNpoun3BoacTBO TexHU4Yeckoro | [ponM3BoaCcTBO BOMOK-
npeaBapuTensHon 06- | Me34poBOro Knes | kenaTuHa v xxmpa, 6enkoBbIX | HUCTbIX MaTepuarnos U
paboTKn rmgponn3aToB, Me3dpoBOro | OenkoBbIX rMaponu3a-
Knes TOB
Opyrvne BoamoxxHocTn | [pon3BoacTBo MpounsBoacTBo 6uorasa npu | MNponssoacTeo Gmorasa
Ouorasa npwu aHaspobHon obpaboTke npu aHaspobHon obpa-
aHaspobHon 06- boTke
paboTke

4.13.3 YTunusauumsa XmpoB un macen

XKupbl n macna moryT 6biTb BblAeNeHbl N3 OTXOO0B KOXEBEHHOro NMpou3BoACcTBa UNn
13 oTpaboTaHHbIX pPacTBOPOB Mocrne OB6e3XMPMBAHUSA N XMPOBaHWSA. HaTypanbHble Xupbl
yNaBfuBalTCs B CreuunanbHbIX XUPOBbIX MoByLKax. XXupbl Takke MOXHO yAansaTb B Mpo-
uecce aHaapobHon obpaboTkn cToKoB [48].

4.14 QKOHOMMSA IHEPrum

4.14.1 CHMXXeHne pacxoa 3Heprum npu cyiuke

Pacxoa aHeprum npu cyllke MOXeT OblTb CHMXKEH 3a CYeT Nydlero 06e3BoXUBaHUS
nonydgabpukaTta Ha ornepaumsx oTXKMMa U pa3BOaKW.

4.14.2 CHMXXeHue pacxoa 3Heprum B XUAKOCTHbIX npoueccax

Pacxon aHeprum B XXMOKOCTHbIX NPOLECCax KOXXEBEHHOro NpoM3BOACTBA MOXET ObITb
CHWXEH 3a cyeT paboTbl NPU HU3KUX XKMUAOKOCTHbIX KO3IPUUMEHTAxX BCNeaCcTBME MEHbLLUNX
3aTpaT Ha HarpeB TEXHONOMMYeCcKon Boabl.

Hunskune XnakocTHble KO3(pPULUMEHTLI HE peKOMeHAYeTCa MCNonb30oBaTb NpU nepepa-
0OTKe MENKOro Cbipbsl, a TakKe Ha NPeanpuaTusaX ¢ ycrapeswmmmn 6apabaHamu.

4.14.3 PekomeHayeMble HOPMbI NOTPeOneHus aHeprum

B Tabnuue 4.12 npuBeaeHbl AaHHbIE NO peKkoMeHOyeMOMY NOTpebneHnto SHeprun B
npouns3soacTBe KoX 13 cbipbst KPC 1 OBYMHBI, 32 UCKMOYEHNEM 3aTpaT 3Heprum Ha paboTty
OYUCTHBIX COOPYXEHUMN.
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Tabnuua 4.12 — PekomeHgoBaHHoe HOT noTpebneHne sHeprm

YpenbHbIA pacxon noTpedénseMmon aHeprum B pac-

ranki 0bpabotkm yeTe Ha eAuMHULY cbipba, MNIX/T

OT cbipbst o gybneHoro nonydabpukaTa He 6onee 4
OT cbipbsi 4O FOTOBOWN KOXM He 6onee 16
Mpwn BbIpaboTKe KOX U3 OBYMHbI He 6onee 10

4.15 MOHUTOPWUHI

MOHUTOPMHI 3KONOrM4Yecknx nNpobnem m BbIBPOCOB OT NPOMbILLIIEHHON OEATENBHOCTH
KOXXEBEHHbIX NpeanpuaTuini UMeeT BaXXHOE 3HayeHue ans obecneveHnss ahpPeKTUBHOIO KOH-
Tpons B 3aToM obnacTtu.

[na KOHTpons 3arpsi3HEHHOCTU CTOYHbIX BOA MOMb3YTCA CTaHAAPTHbIMKM MeTod4amu
aHanusa, nossonsWwnMn onpenendats Takne napametpsbl, kak XK, BI1K, cogepxaHue aso-
Ta, CoeAMHEHNN Xpoma, cyrnbduabl, XNopuabl, 3Ha4YeHne pH n Temneparypy.

KoHTponb BbIOPOCOB W ApPYyrMx COOTBETCTBYIOLWIMX MapamMeTpoB TEXHOSIOrM4eckoro
npouecca OO0JMKEH OCYLLECTBIATLCS B COOTBETCTBMM C AENCTBYIOLWWMMK CTaHgapTamu co

cnefyouwen nepmoanyHoCcTbo (cM. Tabnmuy 4.13).

Tabnuua 4.13 — MNeproanyHOCTb KOHTPOSSt BbIGPOCOB N OCHOBHBLIX TEXHONOMMYECKUX NPOLIECCoB

MapameTp MepuoanyHoOCTbL MpuMeHnMocCTb
Onpepenenne notpebneHns Bogbl B noaro- | ExxemecsiyHo [na cooTBETCTBYHOLNX Lie-
TOBUTESbBHbIX U KPACUIbHO-KUPOBaSbHbIX X0B
npoueccax 1 BbliNyCK NPOAYKUMn
Onpepgenenne NoTpebneHnsa XMMn4eckmnx ExerogHo [nsa 3aBoga B Lenom

mMaTepunanoB 1 BblMyCK NpoayKunn

KoHTponb cogepxxaHnsa cynsdunaos 1 co-
eOVHEeHN XpoMa B CTOYHbIX BOAAX B COOT-
BETCTBUW C CYyTOYHbIM NOTpebneHnem Bogbl.
KoHTponb cogepxxaHnsa cynbduaoB 1 co-
€AVHEHN XpOoMa B CTOYHbIX Bogax nocne
OCaXaeHns Xxpoma B COOTBETCTBMM C CyTOY-
HbIM NoTpebneHnem BoabI

ExeHegenbHO vnu
eXeMecsiyHO

Ha 3aBogax, ncrnonb3yLwwmx
MeTOodbl O4YUCTKN CTOKOB OT
COEUHEHUN XpOMa U Cynb-
dmaos

KoHnTponb nokasatenen XIK, BINK, ammo-
HUMHOrO a30Ta, B COOTBETCTBUM C CYTOYHbIM
notpebrneHmem BoAabl.

KoHTponb cogep)xaHnsi B3BELLEHHbIX Be-
LLEeCTB Nocne OYUCTKMA CTOKOB B COOTBET-
CTBUW C CYTOYHbIM NOTpebneHnem Boabl

ExxeHepenbHO nnu
eXeMeCcsIHHO, a npu
HeobxoaMMOCTUK Jaxe
vaule

[ns 3aBogoB, UMERLLINX
OYUCTHBbIE COOPYXKEHNSA

Onpepenenne obbema obpasytowwmxcsa oT- | PerynsapHo Ons npeanpuatua B Lenom
XOA0B M OTX040B, HanpaBnsieMblX Ha No-
BTOPHOE UCMOMb30BaHWE 1 yTUNM3aumto
Pacxopg aHeprum PerynsapHo Ons npeanpuatua B Lenom
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Paspgen 5. Haunyywume gocTynHble TEXHONOrnun

5.1 Hawnquue AOCTYNHbI€e TEXHOJIOTMN B KOXXeBEHHOM
npoun3BoacTee

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

B maHHoOM nopgpasgene npeacTtaBneH obwmr Bug BblbpaHHbIX TexHonormn HOT ona
AOCTUWKeHNs Bornee BbICOKOrO YPOBHSA 3alUmUThl OKpyXKatoLlen cpeapl n 6onee adhpekTMBHOro
pecypcocbepexeHns B KOXKEBEHHOM MPON3BOACTBE.

51.1HAT1

HOT ans cHuXeHus NoTpebneHnst Boabl Ha KOXEBEHHbIX NPeanpUATUAX:

MeTtop MyHKT

CHmxXeHne noTpebneHns Boabl C MOMOLLbIO BHEAPEHUS COBPEMEH- 4.3
Horo o6opynoBaHuUs ANs KUAKOCTHbIX MPOLECCOB, YCTAHOBKM U
CBOEBPEMEHHOIO TEXHNYECKOro 06CnyXmnBaHnsi pacxoaoMepos,
BEHTUMEN, KnanaHoB TpybonpoBoaoB, a Takke C NOMOLLbIO NMOBTOp-
HOro MCNoNb30BaHMs 0TPabOTaHHbIX PACTBOPOB UMW OYMLLIEHHBIX
CTOYHbIX BOA

5.1.2 HAT 2

HOT, HanpaBneHHble Ha ONTUMU3ALMIO U CHUXXEHNE pacxofa XMMUYECKUX maTepu-
anoB B OTMOYHO-30f1bHbIX NpoLeccax:

MeTop MyHKT
MpeaBaputenbHoe obecconnBaHue Chipbsi B CleumanbHbIX ceTya- 4.4.1
Tbix bapabaHax
MesgpeHue B cbipbe ana obecneveHunsa 6onee addekTMBHON obpa- 4.4.2

60TKM LLKYP B OTMO4YHO-30J1bHbIX Mpoueccax, a TakK Xe aJ1d 9KOHOMUN
XUMMNYECKNX maTepunanoB 1 Boabl

3ameHa NAB Ha ocHOBe OKTUIM- Y HOHUITEHONBbHbLIX 3TOKCUIATOB 45.1
Ha MeHee TOKCUYHbIe

3oneHne ¢ coxpaHeHMeM LLIEPCTM NMpu 30J1IEHNE U NOCNeayoLEM ee 45.2
yOaneHnn Ha WepCTOCTOHHbIX MalUuMHaX

CHmkeHune pacxoga cynbduaa HaTpmus 3a cyeT 06paboTKm Chipbs 45.3

depMeHTHbIMM NMpenapaTtamu, a Takke UCMoNb30BaHUs BCMOMOra-
TeNbHbIX NpenapaToB Ha OCHOBE CEPOOPraHNYECKUX COeaNHEHUIN
lMNpepoTBpalLeHne aMMCCUM cCepoBOgOpPOaa U3 CTOYHLIX BOA NO- 454
cpeacTtBoMm 06paboTkM CTOKOB BMONOrMYeCcKMM MEeTO40M U XNMU-
YeckuMm crnocobam ¢ Mcnonb3oBaHMEM B Ka4eCcTBe KaTanmsatopa
cynbdaT mMapraHua
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COKpaLLleHUsI XMMUYECKUX MaTepuanos, peanusaunm HegyoneHbix
OTXOZO0B, a TaKke NMeeT psif, TEXHONOIMMYECKMX NPENMYLLLECTB

MeTon MyHKT
TexHoNornsa KUCrionm oTMOKK, Npu KOTOPOM OTMOKa NPOU3BOAUTCA B 4551
KMCrow cpeae, a 3aTeM NoCcTeneHHO OCYLLECTBNSAETCS nepexon B
LLIeNOYHYO 06nacTb 1 NPOBOANTCS NEPOKCUOHO-LLENTIOYHOE 06e3BO-
nawuvBaHue
TexHonorns ¢ cokpalleHHbIM pacxogoM U3BECTU U cynbduaa 455.2
HaTpus
[1BoeHune ronbs No3BosISET NONy4YNTb IKOHOMUYECKUIN 3PP EKT OT 4.5.6

5.1.3HAT 3

H,D,T, nossoAawwne onTMMn3anpoBatTb UM 4YaCTtU4HO COKpPaTUTb pacxod XUMUYECKUX
BelweCTB, B pe3ylibTaTte 4ero CHmxaetcd 3arpda3HeHmne CTOYHbIX BO B MNnpoueccax obe33onu-

BaHUA-MArYeHnA:

MU C UEeJIblo YMEHbLLUEHNA cogepXXaHnA aMMOHWIMHOIO a3oTa B CTOY-
HbIX BOOaX

MeTon MyHKT
3ameHa cynbdata aMMOHUSA Ha YrIEeKUCHbIN a3 C Lenblo YMEHbLLUe- 4.6.1
HUS cofepXkaHns aMMoHUnHoOro asota n XK B CTOYHbIX BoAax
3ameHa cynbdata aMMOHUSA OpPraHMYeCKMMIN KMCoTamMm C Lenblo 4.6.2
YMEHbLUEHNA coep)KaHNa aMMOHUNHOIO a3oTa B CTOYHbIX Bogax
3ameHa cynbgata aMMoHnsa kapbammngdochaTHbIMU COEOUHEHMS- 4.6.3

5.1.4 HAOT 4

HOT, HanpaBneHHbIe Ha COKpaLleHne pacxoda XMMUYECKUX MaTepuanos npu npowuec-

cax I'II/IKeJ'IeBaHI/IFI-,D,y6J'IeHI/IFIZ

MeTon MyHKT
CokpallueHune pacxoga conu npu NnuKeneBaHnm 3a cYET 3aMeHbl UX 4.7.1.1
Ha apomMaTuyeckme cyrbqOKUCOTbI
BecnuvkenbHoe aybneHue, npm KOTOPOM HE NMPUMEHSAIOTCS COSMN, 4.7.1.2

KMCNOTbl M KapboHaT HaTpusa ANs perynmpoBaHUs OCHOBHOCTU Xpo-
MOBOroO AybuTens, 4YTo 3HaYUTENbHO CHUXKaET 3arpsi3HEHNE CTOYHbIX
BOL,
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HOT, nossongatowme CHU3UTb KOSIMYECTBO CONEN XpOMa B CTOYHbIX BOAax rnocre npo-

uecca oybneHus:

anbgermgom, CMUHTaHamMmun nnn conamMm TUuTaHa

MeTon MyHKT
XpomoBoe aybrieHne ¢ BbICOKON CTeNeHbto 0TpaboTku aybutens, 48.1.1
KOTOpOe OCHOBaHO Ha MCMofb30BaHMM J06aBOK, CNOCOBCTBYOLLNX
NOBbILLEHHOW copOunn coeanHEHUI Xpoma
[MoBTOpPHOE NCMNOSb30BaHME XPOMCOAEPXKaLLUX pacTBOPOB A1 Mu- 4.8.1.2
KeneBaHus nocne unbTpauumn 1 BBOAA COMM
PereHepauns aybsawmx coeanHeHn Xpoma nocre ux ocaxaeHus 4.8.1.3
MpeaBapuTenbHoe aybneHne ronbs CoNsiMM aMMOHUS, TNyTapOBbIM 4.8.1.4

5.1.6 HOT 6

HOT, HanpaBneHHble Ha ONTUMMU3aLMIO U YMEHbLLEHNE pacxoda NMOKPbIBHbIX KOMMO-

31yunn Nnpn NOKPbIBHOM KpaLleHUn:

MeTop MyHKT
MeToa nonmnea ¢ UCNONb30BaHMEM BOOHbIX AMCNEPCUI 410.1.1
Mcnonb3oBaHue BanuMyHbIX MalUWH, KOTOPble NO3BONAKT obecne- 4.10.1.2
YNTb APPEKTMBHOE pacxogoBaHME NOKPbIBHbLIX KOMMO3ULMA, MUHK-
MaribHOEe KOJSIN4eCTBO OTXO40B W MeHbLUee 3arpsa3HeHne Bo3ayxa
pacTtBopuUTenamMm
CoBepLueHCTBOBaHNE MeTO4Aa HAHECEHUS NOKPbITUS pachbifieHNeM 4.10.1.3
B HECKOJIbKMX HanpaBneHnsax
BoooamMynbCMOHHbBIE KOMNO3ULMK O1151 OTAESKU, KOTOPble B MEHb- 4.10.1.4

e CTEeNEeHM 3arpsA3HSIOT OKpYXKaloLLyto cpeay

5.1.7HAT 7

HOT, HanpaBneHHble Ha CHWXEHWE CTeneHu 3arpA3HeHuss CTOYHbIX BOA C NMOMOLLbLIO
NPUMEHEHNSA Pa3NNYHbLIX METOOOB OYMCTKM KaK B OTOAENbHOCTU, TaK U B Pa3nnyHbIX KOMOU-

HaumsIX:

MeTon MyHKT
MexaHn4yeckas obpaboTka CTOYHbIX BOA ANA yaaneHus rpyobix 41131
npumecen
PuU3MKO-MexaHMYeCcKe MeToabl O4YMCTKN CTOYHBIX BOA, HanpaBneHx- 4.11.3.2
Hble Ha yaarneHue TOHKOAUCMEPCHbIX B3BELUEHHbIX BellecTB, pac-
TBOPEHHbIX ra3oB, OPraHNYeCKUX N MUHeparnbHbIX BELLECTB
Buonornyeckas ouncTka — yganeHue B3BELUEHHbIX BELECTB Ooca- 4.11.3.3
XaeHvem n donotaumen
MpumeHeHne membpaHHbIX BopeakTopoB 4.11.3.3.1
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MeToa MyHKT
Buonornyeckoe yganeHue asota no cnocoby HUTpudmkaumm ammo- 4,11.3.3.2
HUMHbBIX COeNHEHU 0O HNTPATOB N NocneaytoLlee Ux yaaneHue
[lononHuTenbHas ouMcTKa 1 yTunusauusa una npegnonaraet ygane- 4.11.3.3.3
HWe B3BEeLUEHHbIX YacTuL, ocaxaeHnem, obessoxnsaHme obpasyto-
LLlerocs ocagka u BTOPUYHYH dornoTauumto
5.1.8 HOT 8
HOT ons cokpalleHna aMmccun B aTMOCEPHbIN BO3OYX:
MeToa MyHKT
CokpalLeHne aMnccum opraHN4YeCcKnx pactBOpUTENEN pasnnyHbIMU 4.12.2
TEXHONOrM4YECKUMU MeToaammn
CHmXeHne amuccmm ammmaka n ceposogopoga nocpeacrsam dumo- 4.12.3
dunbTpaumnm
Ypaganenuve nanv n gpyrux TBepablx YacTul Npyv NOMOLLM LIMKIOHOB, 4.12.4
CKpyb66epoB, pyKaBHbIX (PUNbLTPOB
5.1.9HAT9
HOT obpalweHuns ¢ oTxogamu:
MeTon MyHKT
YTunusauus WwepcTtm pasnndHbiMm crnocobamm 4.13.1
YTunusauus obpesn Ha pasHbIx 3Tanax NPomM3BOACTBaA KOXN 4.13.2
YTunusaums XupoB 1 Macen nocpeacTBOM BblAENEHUs NX U3 OTXO- 4.13.3
A0B KOXXEBEHHOro NPoM3BOACTBA UIK N3 OTpaboTaHHbLIX pacTBOPOB
nocrne o6e3XxnpmnBaHNs N XXMPOBaHUS
5.1.10 HAT 10
HOT, HanpaBneHHble Ha CHWXEHME NoTPebneHns aNeKTPO3HEPInN:
MeTon MyHKT
CHwKeHne pacxoa aNeKTPO3HEPINN NPU CYLLKE 3a CYET Nyyllero 4.14.1
obe3BoxnBaHuna nonydgabpukarta
CHmKeHMe pacxoaa aNekTPOSHEPINN B XKMAKOCTHbIX NpoLieccax 3a 4.14.2

cyeT paboTbl NPY HU3KUX XKUAKOCTHBLIX KO3 ULMEHTaX
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Paszgen 6. dKOHOMMYeCKMe acneKTbl peanu3auum Hanmny4wmnx
AOCTYNHbIX TEXHONOrMmn

B HacToswweMm pasgene npueefeHbl 3KOHOMUYeckne acnekTbl BHeapeuna HOT Ha Ko-

XeBeHHbIX npearnpuaTnax.

B cBs13M ¢ orpaHMYeHHbIM 06BEMOM MHPOPMAaLIMK CNOXKHO BbINOMHUTE 060CHOBaHHbIE
N KOPPEKTHbIE pacyeTbl U oueHKy BHeapeHust HOT. OgHako ¢ y4eTOM MMERLLIMXCS CBEAEHUN
OT POCCUICKMX Mpou3BoauTenen n npoussoautenen ctpaH EC, a Takke nocne aHanusa
pblHKa TEXHOMOrMYECKOro 06opyaoBaHMs ObINM YACTUYHO paccuyUTaHbl 3aTpaTthbl Ha 3aKymnKy
TexHonornyeckoro obopyaoBaHnsi, obecneunBaroLLLErO COKpaLLEHNE AMUCCUIA 3arpsAA3HSAIOLLIMX
BELLECTB B OKpy)KatoLlyto cpeny. Bce aaHHble npuBeaeHsl B Tabnuue 6.1.

Tabnvua 6.1 — 3koHOMMYecKkue acnekTbl peanusaumm HOT

TexHonorusa

OnucaHue

OKOHOMMYECKME noKasaTenm

CHmxeHne notTpebneHus Bo-
Obl

4.3

NuBecTuuunn, Tpebyemble Ans BHEAPEHMS aBTOMa-
TU3MPOBAHHOW CUCTEMbI KOHTPONSA pacxoda v nog-
rOTOBKW BOZbl HA TEXHONOIMMYECKNe HyXbl, COCTaB-
naT opneHTmposoyHo 10 000 eBpo Ha 5—-

8 bapabaHoB

MpenpaputenbHoe obecconu-
BaHWe Cblipbs

441

CtoumocTtb 6apabaHoB ans npeaapuTenbHOro
obecconnBaHus cbipbs HeBennka. OBbIYHO 3TU Ba-
pabaHbl MOHTUPYOTCS Ha NNowaake B Cbipbe€BOM
uexe. YBenMyeHue 3atpaTt BO3MOXHO 3a CYET yTu-
nmnsauum conu

MesgpeHue B cbipbe

4.4.2

KanutanoenoxeHusi B npuobpeTeHne Me3apunbHOm
MaLuHbl cocTaBaT 130 000 eBpo. DKOHOMUSA MOXET
ObITb OCTUIHYTa 3a CHET COKpaLlleHns pacxona
XMMUYECKMX MaTepmnanos n peanusalmm unm nepe-
paboTkn Me3apbl Ha 6onee goporocTosiune npo-
OYKThbl

3ameHa NAB Ha ocHoBe Ok-
TUIN- U HOHUNAEHONbHbIX
3TOKCUNaToB

45.1

TexHonornss MoXeT ObITb peanu3oBaHa Ha HOBbIX U
cywecTByoWMX 3aBoaax. CTOMMOCTb BHEApPEHUS
OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBUIA MPON3BOA-
cTBa

3oneHue ¢ coxpaHeHnem
LepcTm

45.2

KanutanoBnoxeHuns Ans 3akynku n MoHTaxa 6apa-
©aHa ansa ynaenmBaHus wepctu coctaBat 100 000—
130 000 eBpo, npu Mmogudukaunumn uMeroLLLerocs
obopygoBaHua — 5000—10 000 eBpo. ekt oT
BHEOPEHUS1, SKOHOMUS 3aTPaT Ha OYUCTKY CTOYHbIX
BOA M AOnosfiHMTENbHasa Npubbinb OT peanu3auum
wepcTu

CHwuxeHue pacxopa cynbdu-
Aa HaTpus

453

TexHonornsa MoxeT ObITb peannu3oBaHa Ha HOBbIX U
cywiecTBytowmnx 3asogax. CToumMocTb BHeOPEHUS
OyoeT 3aBUCETb OT KOHKPETHbIX YCITOBUIM NPON3BOA-
cTBa
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lNpodomkeHue mabnuusi 6.1

TexHonorus OnucaHue JKOHOMMYECKMe nokasatenum
MpegoTBpalleHne ammccum 454 TexHonornsa MoxeT OblTb peann3oBaHa Ha HOBbIX U
cepoBoAoOpoAa U3 CTOYHbIX cywecTeytowmnx 3asogax. CTouMocTb BHegpeHUs
BOO OyaeT 3aBMCETb OT KOHKPETHbIX YCINOBWI NPOUN3BOA-
cTBa

TexHONornst KNCron OTMOKM 455.1 TexHonornst MoXeT ObITb peanu3oBaHa Ha HOBbIX U
cywiecTByromnx 3asogax. CToumMoCcTb BHeOPEHUS
OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBMI NPOUN3BOa-
CTBa W 3aTpaT Ha npuobpeTeHne nnacTnkosbix 6a-
pabaHoB. QKOHOMUYECKUIA 3hPEKT nomy4varoT 3a
CYEeT CHWXKEHWS 3aTpaT Ha OYMUCTKY CTOYHbIX BOA,

TexHONornsi ¢ CoKpaLLeHHbIM 455.2 TexHonornst MoXeT ObITb peanu3oBaHa Ha HOBbIX U

pacxo4oM U3BECTU U Cynbu- cyuwiecTBytowmnx 3aBogax. CTouMocTb BHegpeHNs

Aa Hatpus OyaeT 3aBUCETb OT KOHKPETHbIX YCIOBMI NPOUN3BOA-
CcTBa. DKOHOMMYECKUIN 3 dEKT NONyyaroT 3a cyeT
CHWXEHUS 3aTpaT Ha OYUCTKY CTOYHbIX BOA

[iBoeHwue ronbs 4.5.6 KanntanoBnoxeHuns Ha yCTaHOBKY ABOMUITbHO-
NEHTOYHOM MaLlNHbl COCTaBMAT MPUMEPHO
140 000 eBpo. IkoOHOMMYECKUIN ahdeKkT gocTUraeT-
Cs1 3@ CYET CHWKEHUSA pacxo4oB Ha XxMMmMmarepuarnbl

3ameHa cynbdarta ammMOoHus 4.6.1 Pacxogpbl Ha yrrekucnbiv ras Bbille, YeM npu obbly-

Ha yrnekvcnbli ras HOW TexHonormn. IHBecTuumumn coctaBaT nopsigka
100 000 eBpo npu moLHoCTU npeanpuatng 20-30 T
CbIpbsi B CYTKM

3ameHa cynbdata amMOHNS 4.6.2 3HaunTenbHble MHBECTULMN HEe NoTpebytoTcA

OpraHMYecKnmMmn KucnotTamm

3ameHa cynbata aMmMOHNSA 4.6.3 3HaunTenbHblIE MHBECTULMM HE NOTpebytoTcs. Ad-

kapbamuadocdaTHeiMn co- heKT OT CoKpaLleHNs 3aTpaT Ha OYUCTKY CTOYHbIX

eQUHEHNsIMU BOA

CokpalleHune pacxoga conu 47.1.1 3HaunTenbHblIE MHBECTULMM HE NOTpebytoTcs. Ad-

npv NUKeneBaHnn heKT OT CoKpaLleHns 3aTpaT Ha OYUCTKY CTOYHbIX
BOA

BecnukensHoe oybneHune 4.7.1.2 3HaunTenbHblIE UHBECTULMM HE NOTpebytoTcs. Ad-
eKT OT coKkpaLleHNs 3aTpaT Ha OYUCTKY CTOYHbIX
BOA

XpomoBoe oybneHune ¢ BbICO- 4.8.1.1 3HaunTenbHblIE UHBECTULMM HE NOTpebytoTcs. Ad-

KOV cTeneHbto oTpaboTkn ay- EeKT OT COoKpaLLeHNa 3aTpaT Ha OYUCTKY CTOYHbIX

outens BOA

lMoBTOpPHOE MCMNOMNb30BaHNE 4.8.1.2 TpebyoTca KanuTanoBnoXeHUsa Ans YCTaHOBKM pe-

XpoMcoaepKallunx pacTBOpoB 3epByapoB 4151 XpaHeHUss 0TpaboTaHHbIX pacTBO-
poB 1 HeobXxoaMMbIX ANs NnepekadYnBaHna Tpybo-
NpoBOAOB, HACOCOB, a Takke obecneyeHne anek-
TpoaHepruen n KAM

Perenepauus gybswmx co- 48.1.3 Heobxogumbl kKanuTanoBnoXeHnsa a4ns yCTaHoBKK

eMHEeHNn Xxpoma nocne ux
ocaXaeHus

pe3epByapoB AN XpaHeHUs OTpaboTaHHbIX pac-
TBOPOB M HEOBXOOUMbIX AN1A NepekavymBaHns Tpy-
©onpoBogoB, HACOCOB, a Takke obecneyvyeHne anek-
TpoaHepruen n KAM
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TexHonorus OnucaHue JKOHOMMYECKMe nokasatenum
MpegBaputensHoe aybnexHne 4.8.1.4 BHeapeHue TexHonornn npueBegeT K yBeNNYEHNIO
rosbs 3aTpat Ha 20 %, Ho ob6ecneynT IKOHOMMIO NMpU

OYUCTKE CTOYHBbIX BOS
MeToa nonuea 4.10.1.1 3aTpaTtbl Ha BHegpeHME MeToda U 3akynky obopy-
noBaHus coctaesaT 75 000 eBpo
Mcnonb3oBaHne Banu4HbIX 4.10.1.2 CToMMoCTb BannyHON MalUnHblI OPUEHTUPOBOYHO
MaLUWVH coctanseT 175 000 eBpo. AddeKT OT BHEQPEHMS
3a CYET SKOHOMUN XMMUYECKUX MaTepuanos
CoBeplLueHCTBOBaHME MeToAa 4.10.1.3 KanutanosnoxeHus coctasnsatoT ot 200 000 oo
HaHeCeHMs MOKPbITUS pacnbl- 500 000 eBpo. OPeKT OT BHEOPEHUS 3a CHET IKO-
neHnem HOMUM XMMUYECKUX MaTepmnanos
BoaoamynbCMOHHbIE KOMMO- 4.10.1.4 BHeaopeHue TexHonornm npuBeaeT K yBENNYEHNIO
31unn ansa oTaenku 3aTpat Ha 10 %, Ho obecneynT IKOHOMMIO 3a cYeT
CHWXeHUS BbIBpocoB B aTMocdepy
MexaHunyeckas obpaboTka 41131 KanutanbHble 3aTpaTthbl B 3aBUCUMOCTM OT 06bema
CTOYHbIX BOA NPON3BOACTBEHHbIX CTOKOB
DU3MKO-XUMMYECKME METObI 411.3.2 KanuTanbHble 1 aKcnnyaTaumoHHble 3aTpaThl onpe-
OUYUCTKN CTOYHBLIX BOS aensaTca 06beMoM NPON3BOACTBEHHbBIX CTOKOB U
CTOUMOCTBH XUMUYECKNX peareHToB
Buonornyeckas o4ncTka 4.11.3.3 MpoLecc 04MCTKM C NCNOSNb30BaHMEM aKTUBHOIO
ura BKNIOYaeT KanuTarnbHble 3aTpaTthbl U 3KcnnyaTta-
LMOHHbIE 3aTpaTbl U 3aBUCUT OT o6bema NponsBoa-
CTBEHHbIX CTOKOB. OpneHTnpoBoYHO 24 000—
30 000 py6./kr XIMK B cyTkM
MprmeHeHne membpaHHbIX 4.11.3.3.1 |lMpouecc 04MCTKM C UCNOSIb3oBaHNEM MEMBPaHHbIX
GropeakTopoB peakTopoB BKIIOYaIOT: KanuTanbHble 3aTpaThbl U
3KCNnIyaTaumnoHHble 3aTpaThl U 3aBUCAT OT o6bema
NPON3BOACTBEHHbIX CTOKOB. OPMEHTMPOBOYHO
30 000 py6./kr XIK B cyTkK
Buonornyeckoe yoaneHue 4.11.3.3.2 |KanuTanbHble 3aTpaTtbl 3aBUCAT OT YPOBHS Harpy3ku
asoTa Nno 3arpAsHSALLMM BeLlecTBam
[lononHuTeneHasa o4ncTka u 4.11.3.3.3 |KanuTanbHble 3aTpaTtbl 3aBUCAT OT YPOBHSA Harpysku
yTunuaaumsa mna Nno 3arpsA3HsOLWLMM BELLeCTBaMm
CokpalleHne amuccum opra- 4.12.2 CHwXeHuve BbINnaT 3a NpeBbilleHe HOPMATUBHbBIX
HUYeCKNX pactTeopuTenemn nokasaTtenew BbIGpocoB
CHmxeHne amuccun ammmnaka 412.3 CHwxeHune BbINnaT 3a NpeBbILIEHNE HOPMATUBHbIX
n ceposogopoaa nokasaTtenew BbIGpocoB
YaaneHue nbinu n gpyrux 4.12.4 CHwXeHuve BbInnaT 3a NpeBbllleHe HOPMATUBHbBIX
TBEpPAbIX YacTuL nokasartenen Boldpocos
YTununsaumsa wepctm 4.13.1 Peanusauus wepcTtu B Ka4yecTBe Cbipbs AN U3ro-
TOBMEHNS LIeNeBbIX NPOAYKTOB
YTunmnsauma obpesn 4.13.2 Peanunsaumnst obpesun B Ka4ecTBe Cblpbs ANS U3ro-
TOBMEHNS LieneBbIX NPoayKTOB
YTunusaumsa xXmpos n macern 4.13.3 VMcnonb3oBaHne BTOPUYHbLIX MPOOYKTOB B TEXHOMO-

r’MYeckoM npoLecce ¢ YaCTUYHON SKOHOMMUEN XUMU-
YecKnx maTtepuarnos
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Pasgen 7. MepcnekTUBHbIE TEXHONOMMMU

7.1 BoccTtaHOBINeHue n ucnosib3oBaHue conu nocne
npeaBapuTeNibHOU MeXaHU4YeCKOU OYUCTKU CbIpbS

MOKpOCONEHbI M CyXOCOMEHbIN MEeToAbl KOHCEpPBMPOBaHWA — Haubornee pacnpo-
CTPaHEHHblE CNOCOObLI COXPAHEHNS KOXEBEHHOIO Chipbs OT HakTepuanbHOro nopaxeHus, 6a-
3upyomeca Ha 06paboTke LKyp 60MbLWNM KONTIMYECTBOM CONM.

Conb, nssnekaemas npv npegsaputTenibHON MexaHM4YeCKon OYUCTKE CbIpbsl, HE MOXeT
NMOBTOPHO MUCMNONb30BaTbCA U3-32 3apaXKeHusa GakTepusaMmn U NPUCYTCTBUSA B HEW opraHuye-
CKMX BeLecTB. [JaHHbIN MeToa No3BONSET CONM BoccTaHaBnmBaTbca. OH COCTOUT U3 TepMun-
Yyeckon 0bpaboTkun (cTepunusauumn) u cywku conu. NMocne Tepmuyeckon obpaboTkn BoccTa-
HOBJEHHYIO COJlb MOXHO MCMNOSb30BaTh ANA TEXHUYECKOro 06Cny>KMBaHNA AOPOr 3MMONA.

OCHOBHbIM 3KOSTIOrMYECKNM MPEMMYLLLECTBOM AAHHOrO MeToAa SABMSIETCSH YMEHbLUEHNE
Konu4ecTtBa CONM B Ka4eCTBE OTXOO0B.

OnepaunoHHbIn 6ok BKo4YaeT B cebs:

- cKnapg ons XpaHeHusi conu nepea BOCCTaHOBMNEHMEM;

- MNTAOLLUNA NCTOYHUK;

- 3arpy3oyHasi BOPOHKa;

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

- cKnapg 4nst XpaHeHusi CoNun nocrie BOCCTaHOBIEHUS.

Mopaya 3aneKkTpo3Heprnm ocyLLEeCTBASIETCS 3a CYET MPUPOAHOro rasa C NPAMbIM KOH-
TakTOM Mexay nnameHem mn conbto. OpraHmnyeckue BellecTBa cropatoT 6e3 obpa3oBaHus oT-
XOJ0B.

[aHHas TEXHONOrns MCNONb3yeTCs NOCTaBLUMKAMWN KOXEBEHHOIO Cbipbs BO PpaHumm
N MOXeT OblTb BHEApEHa Ha KOXXEBEHHbIX 3aBOaXx.

OKOHOMMYECKMX BITOXEHNN TPEOYIOT CUCTEMBI TEPMUYECKON 06paboTkM 1 XpaHeHus, a
TaKkKe aKCnnyaTaunoHHbIE pacxoabl, BKIOYatoLWmMe CTOMMOCTb TonnmBa (Ha BOCCTaHOBMNEHNE
1 kr conu TpebyeTca ot 70 go 119 k[Ix).

7.2 TexHOnornsa HenpepbIBHOro NpoBeneHUst NpPoLeccoB
AonyonuBaHUA U KpalleHus

[aHHasa TexHonorust paspabotaHa B Wtanum ans BbinonHeHus goaybnveaHus, Kpa-
LUEHNS] N HaMOJNHEHUS B MNONyHENPEePbIBHOM annapaTe ¢ HU3KUM XUOKOCTHbIM KO3dhdULmneH-
TOM. JIMHNSI COCTOMUT U3 Tpex OTAEeNbHbIX MOAYIEN:

- BanM4yHasa mMaluvHa ansa goaybnveaHus n HanonHenusi. bnarogaps cucteme, paspa-
OoTaHHOM cneumnanbHO ANA 3TOW Uenu, MaluMHa obrnerdaet NMPOHUKHOBEHUE XUMUYECKUX
BELLECTB B KOXY, a 3aTeM «BblgaBnvBaeT» U30bITOK 3TuX BewecTB. OCOBEHHOCTbIO 3TON
MaLUWHbI SIBNSIETCA OBOWHOW pe3epByap ANs UMNperHauumn, no3ToMy KoXa OO4HOBPEMEHHO
obpabaTbiBaeTcs ¢ 06enx CTOPOH;

- cTabunuaupylowan Kkamepa, B KOTOPOW KOHTPONUPYETCs AaBrieHue, BNaXkHOCTb U
Temnepartypa, co3gatowme onTumarnbHble ycrnous ansg auddysmm n dukcaumm XMMmMYeckmnx
BELLIECTB B KOXE;
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- cMCTeMa 3amMayvnBaHMsi-KpaLLeHWsl, B KOTOPOM KOXKa OKpaLUMBaETCs 3@ HECKOIbKO ce-
KyHA. Huskne o6beMbl BOAbl coAepKaT BbICOKME KOHLIEHTPALMN XUMUYECKUX BELLIECTB — 3TO
Mo3BOMSIET cMCTEMe paboTaTb B KPAaTKOCPOYHOM pexuMme, a Takke NoaaepXvMBaTb HU3KWUIA
YPOBEHb CTOYHbIX BOA,.

MalurHbl cHaGXXeHbl AaTYnMKaMmn AN MOHUTOPMHIA KIHYeBbIX NapamMeTpoB NpPoLECCOB
(Temnepatypa, pH, KOHUEHTpaLKS), YTO NO3BOMSET COXPaAHUTbL YCIOBUS CTAbUNBbHBIMM.

3aknounTenbHble peKoMeHaaummn

Hanuune cnpaBoyHON MHGOpPMaUUK SBRSETCA HEOOXOANUMBbIM YCNOBUEM COBEPLLEH-
CTBOBAHWS KOMMIEKCHON cUCTEMbl MPOdUNIakTUKn n 60pbObl C 3arpsa3HEHNSIMN B KOXXEBEH-
HOM NPOMbILLSIEHHOCTM.

Mpwn oyepenHon noarotoBke cnpaBoyHuKa no HOT pekomeHayeTcs ynpoCTUTb aHKeTy
N NOBbICUTb 3aMHTEPECOBAHHOCTb NPEeANnpPUATUN B NpeacTaBneHnm 06bekTUBHbLIX AaHHbIX O
paboTe B 0651aCTN 3KONOMMYECKM YUCTbIX TEXHONOIMK, YPOBHE NOTPEebnsaemMblX XMMUYECKUX
MaTepuaroB, CTENeHU 3arpsA3HEHHOCTU CTOYHbIX BOA, KOHKPETHbIX 3Ha4YeHWn BblOPOCOB B
aTMmocdepy.
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MpunoxeHue A
(obs3aTenbHoe)

OCHOBHbIe U JONONHUTENbHbIE BUAbLI AeATEeNIbHOCTU C y4yeToM obnacrten npumeHeHusa HAOT, a
Takke gencrteyrowmx B PO kogos OKB3[] 2 n Buaam pgeatenbHoctn OKIML 2

Tabnuua A. 1 — Cdbepa pacnpocTpaHeHus cnpasovHmka HOT

HaumeHoBaHue Buaa peatTenbHOCTU No

oKnpg 2 HaumeHoBaHue npoaykuum no OK 034-2014 (OKIMA) OoKB3a[ 2
OKB3[ 2
15 Koxka n nagenusa ns Koxm Mpon3BOACTBO KOXN N U3OENUIA N3 KOXU 15
15.1 Koxxa gybneHas n BblgenaHHas; YemodaHbl, CyMmkn gam- | [lybnenune n otgenka Koxu, npon3eBoacteo yemo- | 15.1
CKue, U3genus WopHoceaernbHble U YyNpsiXKb; MexXa Bblae- | 4aHOB, CYMOK, LUOPHO-CeAesibHbIX N3aennn ns Ko-
NaHHbIE 1 OKpaLleHHble XW; Bblenka n KpaleHve mexa
15.11 Koxxa aybneHas v BbigenaHHasi; Mexa BblaenaHHble n [ybneHuve n Bbigenka Koxu, Bblaenka n kpawexve |[15.11
OKpaLleHHble Mexa
15.11.2 3amLia; Koxa nakoBasi U Koxa fakoBasi TaMnHnpoBaHHasi; | lybneHune, Bbloernka v KpalleHUe KOXN U3 LLKYP 15.11.3
KOXXa MeTannmsanpoBaHHas KPYMHOro poraToro cKoTa UMK XXMBOTHLIX CEMEN-
CTBa noLaanHbIX
15.11.21 3amuwa [lybneHne, Bblaenka n KpaleHne KOXu 13 LKYp 15.11.4
oBeLl, KO3 U CBUHEN
15.11.22 Koxa nakoBasi 1 koXka NnakoBasi NaMMHUPOBaHHast; Koxa [ybneHne, Bblaenka n KpaleHne KOXu 13 LKYp 15.11.5
MeTannuanpoBaHHas NPOYUX KUBOTHbIX, NPON3BOACTBO KOMMO3ULNOH-
HOW KOXMW
15.11.22.110 Koxa nakosasi JdybneHuve, Bbiaenka n KpawleHue KOXn 13 LKyp 15.11.51
NPOYNX KUBOTHbIX
15.11.22.120 Koxxa nakoBasi naMnHnpoBaHHas
15.11.22.130 Koxa meTannmanposaHHas
15.11.3 Koxka 13 LIKyp KPYNHOro poraToro cKoTa UMnu 3XMBOTHbIX

cemMencTBa nowagnHbix 6e3 BONoCAHOro NOKpoOBa

LTOC—0V O1HU
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OkoHyaHue mabnuubi A. 1

oKnpg 2 HaumeHoBaHue npoaykuum no OK 034-2014 (OKIA) HaumeHoBaHue Bnaa neAtenbLHOCTU No oKB3[ 2
OKB93[ 2
15.11.31 Koxxa 13 Lenbix LWKyp KpynHOro poratoro ckota 6e3 Bosno-
CAHOro nokpoBsa
15.11.32 Koxxa 13 HeLenbixX LWKYp KPYMHOro poratoro ckota 6e3 Bo-
NOCSHOro NokKpoBa
15.11.33 Koxa m3 LKyp XMBOTHbIX CEMENCTBA nowaaunHblx 6e3 Bo-
NOCSHOro NoKpoBa
15.114 Koxa 13 wkyp oBeL, KO3 1 cBMHeW 6e3 BONOCAHOro no-

KpoBa

LTOC—0V O1HU
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MpunoxeHune b
(obsizaTenbHoe)

nepequb MapKepHbIX 3arpAaA3HAOWNX BellecTB
ONSA BOAHbIX OOBLEKTOB U aTMOC(bepHOI'O BO34yXa

Tabnuua Bb. 1 — lNepeyeHb MapKepHbIX BELLECTB

Ona atrmoccepHoro Bosayxa [Ana BoAHbIX 00BLEKTOB
CepoBogopoa B3BelleHHble BellecTBa
AMmmak BrK
OpraHnyeckme pacTBopuTenmu XK
Cynbcuabl
AMMOHUINHBIN a30T
Xpom
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MpunoxexHune B
(obsizaTenbHoe)

MepeyeHb HAOT, no3BonsaOWMX

COKpaTUTb 3MUCCUUN B OKPYXKaloLLyo cpeay,

UTC 40—2017

NOBLICUTb 3HEepProacphPeKTUBHOCTb U ONTUMUINPOBATL U

COKpaTUTb pecypconoTpebneHue

Tabnuua B. 1 — lMepeveHb HAOT, NO3BONAOLLMX COKPATUTL SMUCCUMM B OKPYXXatoLLyto cpeay, NoBbl-

CUTb 3HEProaddPeKTUBHOCTbL M ONTUMU3NPOBATbL M COKPaTUTL pecypconoTpebnexHune

Ne HanmeHoBaHue HOT MpumevaHue

1 CHwxeHune notpebnexns Boabl 51.1

2 OnTMmnsauusa unm CHWKEHNe pacxoda XMMNYECKUX MaTepuanos B 51.2
OTMOYHO-30STbHbIX NpoLeccax

3 OnTMKn3aumusa UM YacTMYHOE CoKpallleHne pacxoda XMMUYECKUX 5.1.3
BeLEeCTB B npoueccax 06e330N1MBaHNA-MAryeHus

4 CokpalleHne pacxoga XMMUYECKUX MmaTepuarnosB npu NpoBeaeHnn 51.4
npoLeccoB NukeneBaHusa-gybneHns

5 CHmxeHMe KonmyecTBa Conen XxpomMa B CTOYHbIX BOgaX MOcre npo- 515
uecca gybnenuns

6 OnTMusaumnsa unm ymeHbLLeHne pacxona NoKPbIBHbIX KOMMO3ULINIA 5.1.6
NPV MOKPbLIBHOM KpallueHUK

7 CHmxeHune cTeneHn 3arpsa3HeHns CTOYHbIX BOS 517

8 CokpalleHne ammncenii B atMocdiepHbIn BO3AYX 5.1.8

9 O6palLleHne ¢ oTxogamu 5.1.9

10 CHuXeHue noTpebrieHnsa anekTposaHeprum 5.1.10
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MpunoxeHue I'
(obsizaTenbHoe)

TexHonorn4yeckue nokKkasarenu
AnsA KoXXeBeHHOro npomn3soactea

Tabnuua I'. 1 — TexHonorndyeckne nokasaTtenu

Homep HOT TexHonorn4yeckni nokasaresnb EAMHMLA 13- Ownana3oH (3Ha4eHue)
MepeHusA

HOT 1 Pacxon Boabl Ha OTMOYHO-30J51bHbIE U
npeanyounbHo-gybunbHble Npoueccehl W He 6onee 18
Pacxon Boabl Ha KpacUHO-XXMpoBarbHbIe
M OTAENI0YHbIE NPOoLEecChl He 6onee 10

HOT 2 B3BellueHHbIe BellecTBa He 6onee 35
BIK He 6onee 12
XIK r/n He 6onee 13
Cynbdugbl He 6onee 10
AMMOHWIHbIA a30T He 6onee 3

HOT 3 B3BelleHHble BellecTBa He 6onee 3
BrK r/n He 6onee 3
AMMOHWIHbIA a30T He 6onee 0,3

HOT 4 B3BellueHHbIe BellecTBa He 6onee 6
BIrK He 6onee 4,5
XIMK rin He Gonee 7
Xpowm He 6onee 6

HOT 5 Xpowm He Gonee 1

Mr/n (cpepHemecsa4YHoe 3Ha-
YyeHue)
HOT 6 JleTyumne opraHudeckme coeanHeHus He 6onee 150
2 (cpepHerogoBoe 3Haqe-v
HWe Ha eQuHULY rOTOBOM
KOXW)

HOT 7 XIMK He 6onee 500
BIrK He 6onee 25
B3BelueHHble BellecTBa e/ He 6onee 35
AMMOHUIHBIN a30T He 6onee 10
Xpom He Gonee 1
Cynbduabl He 6onee 1

HOT 8 CepoBogopop He onpeaeneHsbl
AMMMak r/n He onpeaeneHsbl
OpraHunyeckme pactBopuTenn He onpeaeneHsl

HAOT 9 He onpepeneHbl He onpe-

AeneHobl He onpepeneHbl

HAOT 10 Ot cbipbst o gybneHoro n/c He Gonee 4
OT cblpbsi 4O FOTOBOM KOXM Fx/T He 6onee 16
Mpwn BbIpaboTKe KOX U3 OBYMHbI He 6onee 10
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MpunoxeHue [
(obsizaTenbHoe)

AHeproachppeKTUBHOCTb

0.1 KpaTkasa xapaktepucTuka oTpacrim ¢ TO4YKU 3peHnUsi pecypco- u
3HepronoTpeodneHus

KoxxeBeHHOe NpOM3BOACTBO XapakTepusyeTcs OonblimMm pecypconoTpebneHnem u
3HeproeMKocTbio. Ha 06paboTky 1 T KOXXEBEHHOTO Chipbs pacxoayeTcs NpuMepHo 54-78 m3
BoAbl, okosio 400 kr xummndeckmx matepuanos 1 oT 36 oo 60 I'[x aHepruw.

0.2 OcCHOBHble TeXHOMOrn4yeckme npouecchbl, CBsA3aHHbIe C
MCMONIb30BaHUEM 3HEepPruu

B npouecce npou3BOACTBa KOXW 3HEPrUs pacxodyeTcss Ha BCEX TEeXHONOrM4eckmx
cTagusix: Oons nogorpeBa BOAbl MPWU XKMAKOCTHbIX ONepauusix, Npyu OTAENKU KOX W T.4.
Hanbonblunin ypoBeHb NOTPebneHns SHeprum CBsidaH ¢ npoueccamu cylku. PekomeHgauum
MO NOBbILIEHUIO 3HEPTrO3PPEKTUBHOCTM NPeACTaBneHbl B 3.4.

0.3 YpoBHM noTpebneHus

B Tabnuue D,.l npueedeHbl AaHHblEe MO pekoMeHOyeMOoMYy n0Tpe6neH|/uo SHeprmn B
npon3BoACTBE KOX U3 CblIpbA KPC 1 OBYMHbI, 3@ UCKMOYEHMEM 3aTtpaTt dHeprnm Ha pa60Ty
O4YUCTHbIX coopy>KeH|/||7|.

Tabnvua 1.1 — PekomeHayemble YPOBHU NOTPEBNEHNs IHEPTnmn NSt TEXHONOMMIN, OTHOCALLMXCS K
HAOT

YpenbHbIW pacxog noTpednsemon aHepruv B

Bua nponsBoacrtBa
Anp A pacuyeTe Ha eauMHuuy cbipba, Mx/T

MpounssoacTteo wet-blue n wet-white n3 wkyp

KPC He Gornee 4
MponseoacTBa rotoBon koxum m3 Wwkyp KPC He 6onee 16
Mpon3BOACTBO rOTOBOM KOXWN M3 OBYMHbI He 6onee 10

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

Ctagusa obpaboTku Pacxoa soabl, M3/T
OTMOYHO-301bHbIE N NpenaybunbHO-AyOunbHbIE
npoueccol He 6onee 18
KpacunbHo-xunpoBarsbHble NpoLecchl 1 OTAernka He 6onee 10
Bcero He 6onee 28
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Tabnuua [1.3 — OCHOBHble 1 BComoraTernbHble XMMUYeckne matepuvarbl, UCNofb3yeMble B
TEXHONOrMn Npon3eoacTea Kox u3 wkyp KPC

XumMunyeckue matepuansl O6bem noTpedbnenus, %

MAB (aHWOHHbIE, KATUOHHbIE, HEMOHOTrEHHbIE) 2
AHTUCENTUKKN, Omouunabl 0,3
HeopraHunyeckune coegnHeHuns (Cynbua HaTpus, rmapokena Kanb-

LM, CONU, KACNOTbI) 37
Adybutenun (MmHepanbHble, pacTUTenbHbIe, anbaernaHble) 25
OpraHnyeckme kmcnoTbl (YKCycHasi, MypaBbuHasi) 5
Kpacutenu 4
Kupytowmne matepuansl 7
MaTepuansl ans otaesnku 11
OpraHunyeckne pacTBopuTenmn 4
depmeHTHbIE NpenapaTbl 2
BcnomoratensHble maTtepuansl 2,7
WNTtoro 100

0.4 Hanny4wune AocTynHble TeEXHONOMMKU, HanpaBlieHHble Ha
NnoBblWeHUe 3HeproachPeKTMBHOCTU U ONTUMU3ALUIO U COKpaLLeHue
pecypconoTpebneHus

Tabnvua 0.4 — HOT, HanpaBneHHble Ha MOBbILLEHNE SHEPrO3PPEKTMBHOCTM U ONTUMUIALMIO U CO-
KpaleHune pecypconotpebneHus

Homep HAOT HaunmeHoBanue HOT Pazpen/nynkr cnpa-
BOYHUKA

HOT 1 CHwmwxeHmne notpebneHns Bogbl 51.1

HOT 2 OnTMmnsauus UM CHMKEHNE pacxoga XMMUYECKUX Ma- 5.1.2
TepunarnoB B OTMOYHO-30JbHbIX Npoueccax

HOT 3 OnTMmn3aumsa unm YacTMYHOE COKpallleHne pacxoda Xu- 5.1.3
MUYECKMX BELLECTB B Npoueccax 06e3-30nmMBaHns-
MSIrYeHns

HOT 4 CokpalleHne pacxoga XMMUYECKUX MaTepuarnos npu 5.1.4
nNpoBeAeHNN NPOLLECCOB NUKeneBaHUA-ayoneHns

HOT 5 CHmxeHmMe KonmyecTBa conen XxpomMa B CTOYHbIX BOAaX 5.15
nocne npouecca ayénexus

HAOT 6 OnTumMmn3aumsa nnn ymeHblLLeHWe pacxoaa NoKpPbIBHbIX 5.1.6
KOMMO3MLMIA NPY MOKPbIBHOM KpalleHun

HAOT 10 CHwxeHune noTpebneHnsa anekTpoaHeprum 5.1.10

0.5 dkoHoMUH4yeckue acnektbl peanusaumu HOT, HanpaBneHHble Ha
noBbIWeHne 3HeproachPeKTUMBHOCTU U ONTUMU3ALUIO U COKpaLLeHue
pecypconoTpebrneHus

OKOHOMMYeckMe acnekTbl peanusaunn HOT npuBeneHsl B pasgene 6.
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[.6 NepcnekTnBHbIEe TEXHONOrMU, HafpaBfeHHble Ha NOBbILWEeHNe
3HeproachpeKTMBHOCTU U ONTUMU3ALUIO N COKpaLLeHue
pecypconoTpebnenus

[MepcnekTuBHbIE TEXHOMOMMN, HaNpaBfeHHblE Ha NOBbIWEHNE 3HEProdddHEKTUBHOCTHU
N ONTMMM3AUMIO W COKpalleHue pecypconoTpebneHns MoryT BKkMwo4vaTb B cebsa Takue
HanpaBneHus, Kak:

- UCMOMb30BaHMe OTXOLA0B KOXEBEHHOro Npon3BOACTBa;

- NPUMEHEHME HOBbIX, bonee 6e30nacHbIX XMMUYECKNX MaTepuarnos;

- UCnonb3oBaHWe (pepMeHTHbIX NpenapaToB B TEXHOSIOrMYECKNX onepaunsx;

- COBEpPLUEHCTBOBaHME CUCTEM BOOOOTBEAEHUNSA N OYUCTHBIX COOPYXXEHUN KOXEBEHHbIX
npeanpuaTui n ap.

HekoTopble U3 nepcnekTBHbIX TEXHOMOMMI NpuBeaeHbl B pasaene 7.
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