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BBepeHue

Hactoawmm nHpOpMaLmMOHHO-TEXHUYECKUI CMPaBOYHUK MO HaUMy4LlMM LOCTYMHbIM
TexHonornam (ganee — cnpasyoHuk HAT) aBnaeTca AOKYMEHTOM MO CTaHgapTusauum, pas-
paboTaHHbIM B pe3ynbTaTte aHanmsa TEXHOMNOrMYECKNX, TEXHUYECKUX N yNpaBneHYeCcKmnxX pe-
LWEHWN, NPUMEHSAEMbIX B NMPOMbILLIIEHHOCTN OCHOBHOMO OPraHN4eCcKoro CUMHTE3a npu Npoms-
BOACTBE KPYMHOTOHHaXHbIX OPraHNYeCKUX BELLECTB.

PaspaboTtka cnpasoyHuka HAOT ocyuwiecteneHa B cooTBeTCTBMM C [1oaTanHbIM rpadum-
koM cosgaHna B 2015-2017 rogax CnNpaBOYHWKOB HaMNyulWMX [OCTYMHbIX TEXHOMOMMN,
YyTBEPXKAEHHBIM pacnopsbkeHnem [Npasutensctea Poccunckon depepaumm ot 31 oktsabps
2014 r. Ne 2178-p (peg. ot 7 vrona 2016 r.).

Ctpyktypa Hactoswero cnpasodHmka HAT cootBetctByer [MHCT 21—2014
«Hannyuwwre goctynHele TexHonorun. CTpykTypa MHGPOPMALNOHHO-TEXHWUYECKOrO CrpaBoyY-
Huka», gopmat onucanms TexHonormm — MNHCT 23—2014 «Hawnny4ywmne gocTynHble TeXHO-
nornn. dopmat onnucaHnUs TEXHOMNOMMNY, TEPMUHLI NpuBeLeHbl B cooTBeTCcTBUKM C NTHCT 22—
2014 «HannyJwme gocTynHble TEXHONOMMU. TEePMUHBI U ONpeaeneHns».

OnpepeneHne TEXHONOMMA B Ka4eCTBE Haunyylnx AOCTYMHbIX BbINOMHEHO C Npume-
HeHnem [MpaBun onpefeneHns TEXHOMOMMN B Ka4eCTBE Haumnyylen JOCTYNHOW TEXHOMOornu,
a Takke paspaboTku, akTyanmsaumm n onyobnmkoBaHNA MHPOPMAaLMOHHO-TEXHUYECKUX Crnipa-
BOYHWKOB MO HaWUNyuYLMM AOCTYMHbIM TEXHOMOMMAM, YTBEPXKAEHHbLIX nocTtaHoBneHnem [pa-
ButenbcTea Poccmnckon epepaumm ot 23 gekabpsa 2014 r. Ne 1458.

KpaTtkoe cogepxaHue cnpaBodHuka HAT:

BBeaeHue. NpegcraBneHo kpaTkoe cogepxaHue cnpasodHuka HAT.

MpeaucnoBue. YkasaHa Uenb paspaboTku cnpasoyHnka HAT, ero cratyc, 3akoHoga-
TEnNbHbIN KOHTEKCT, KpaTkoe onMcaHve npoueaypbl CO34aHns B COOTBETCTBUM C YCTaHOBIEH-
HbIM MOPSAAKOM, a TakKe B3aUMOCBSA3b C aHaNOrM4YHbIMU MEXAYHaPOAHbBIMU AOKYMEHTaMM.

O6bnactb npumeHeHusA. OnucaHbl OCHOBHbIE BUAbI AEATENBHOCTM, Ha KOTOpble pac-
NpOoCTpaHsAeTCa gencTemne cnpasoyHmka HAOT.

B paspene 1 npepcraBneHa MHpopMaLmMa O COCTOAHUM U YPOBHE pasBUTMA OTpacnw.

B paspenax 2—6 npeacraBneHa nHdopmMmauma no Npon3BoACTBY HU3LWKMX oneduHOB
N ANEHOB, apoMaTMyecKnX COeANHEHNN, KUCNOPOACOAEPKALLMX OPraHNYeCKNX COeaNHEHNN,
ANXNOp3TaHa 1 BUHUNXNopuaa, asoTCoaepKaLlnx opraHnyecknx BeLLecTs.

B paspene 7-10 npeactaeneHsl HAT, TexHonornyeckmne nokasarenm, SKOHOMUYECKue

acnekTbl BHeagpeHna HAT n nHpopmauma o nepcnekTUBHbIX TEXHOMOMMSAX.

VI
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3aknounTernbHbie MONoOXeHUs n pekomeHpaumw. [pveepeHsl ceeaeHna o6 umc-
Nofb30BaHHbIX Matepuanax npy noagrotoske cnpasoyvHuka HAT.

Bubnuorpadua. lNpmBeaeH nepedeHb UCTOYHUKOB MHGOPMAaLMK, UCMONb30BaHHLIX

npw paspaboTtke cnpasoyvHmnka HAT.

Vil
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MpeoucnoBue

Llenn, oCcHOBHbIE NPUHUMMLI U NOPSAOK paspaboTku cnpaBoyvHuka HAT ycTtaHOBMNEHbI
noctaHoeneHnem lpasutensctea Poccunckon depepauum ot 23 gekabpsa 2014 r. Ne 1458
«O nopsgke onpeaeneHns TEXHONOMMM B Ka4ecTBe Haunyudllen AOCTYNMHOW TEXHONOrmK, a
Takke paspaboTky, akTyanusaumm n onyonmukoBaHWA WMHPOPMAaLMOHHO-TEXHUYECKMX Crpa-

BOYHMKOB MO Hanny4vwmnm AOCTYMNHbIM TEXHOJTOTUAM».

1 CtaTtyc OOKyMeHTa

HacTtoawmn cnpaeoynHmk HAT sBnseTca 4OKYMEHTOM MO CTaHgapTMsaunn.

2 Nupopmaumsa o paspadboTumkax

CnpaeouHnk HAT paspabotaH TexHudeckon pabouen rpynnon «l1pon3BoacTBO OC-
HOBHbIX OPraHn4Yeckmx xmmmndeckmnx sewectsy (TPl 18), cocTtaB kOTOpPOM yTBEPXKAEH MpuUKa-
30m PoccraHgapTta ot 4 mapta 2016 r. Ne 233 «O cosgaHnm TexHn4eckon paboyen rpynmnbl
«[Mpom3BOACTBO OCHOBHbLIX OPraHNYECKUX XMMUYECKNX BELLECTBY (B pefakumm npukasa Poc-
ctaHgapTta oT 18 uona 2016 r. Ne 1048).

Cnpasounnk HOT npeacraBneH Ha yTBepxaeHve bropo Hamnyywmnx AOCTYMHbIX TEX-

Honorun (ganee — bropo HAT) (www.burondt.ru).

3 KpaTtkaa xapakrtepucTuka

Cnpaeounnk HAT copepXuT onucaHue nNpUMEHSEMbIX NPU NPOW3BOACTBE HU3LLMX
oneduHOB M AMEHOB, apOMaTUYECKUX COEANHEHWUN, KUCNOPOACOAEPXKALLUMX OpraHnyYecKmnx
COEAUNHEHWI, ANXITOP3TaHa n BUHUNXNopuaa TeXHONOMW, UCMNOSb3YHOLMXCA B NPOM3BOACTBE
N peanu3oBaHHbIX Ha TeppuTopun Poccuinckon depepaumm TEXHOMNOrMYECKMUX MpoLeccos,
obopyLoBaHUS, TEXHNYECKNX CNOcob0oB, METOAOB, B TOM YMCHE MNO3BONAOLWMX CHU3NTL Hera-
TVBHOE BO34ENCTBME Ha OKPYXKatoLLy cpeny, BoaonoTpebneHne, noBbICUTbL 3HeProaddex-
TMBHOCTb, pecypcocbepekeHne. U3 onncaHHbIX TEXHOMNOrMYecknx npoueccos, obopyaosa-
HWSA, TEXHUYECKMX CnocoboB, METOAOB OMNpefeneHbl PELLeHNs, SBNSIOWNECS HauyYLWmMmm
foctynHeiMn TexHonoruamu (HAT). Ana HAT B cnpasoyHmke HAT yctaHOBNEHbI COOTBET-

CTBYHOLLUME TeXHOMNorm4eckne nokasarenm HAT.

4 B3anmMocCBA3b C MeXAYHapPOAHbIMU, PerMoHanbHbLIMU aHanoramm

Mpn paspabotke cnpaBodHnka HAT Obn Mcnonb3oBaH crnpaBOYHUK EBpONEnckoro
cotoza no HAT «KpynHOTOHHa)KHOE NPOM3BOACTBO OCHOBHBIX OPraHUYeCKUX XMMUKaTOB»
(Best Available Techniques (BAT) Reference Document in the Large Volume Organic

Chemical Industry).

VI
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5 C60p maHHbIX
NHdpopmauma o0 TeXHOMNOrMYecknx npoueccax, HU3LWMX onedmnHoB N ANeHOB, apoma-
TUYECKNX COEANHEHUN, KNCMNOPOACOAEPKALLUMX OPraHNYECKNX COeAUHEHUN, AnxropaTaHa n
BUHUNXNopuaa TexHonormn beina cobpaHa B npouecce paspaboTku cnpasoyHnka HAT B co-
otBeTCTBMM C [lopsakom cbopa faHHbIX, HeoBXxoaMMbIX ANa paspaboTkm MH(OPMaLMOHHO-
TEXHNYECKOrO CNpaBOYHMKa MO HaumyuylwnM LOCTYMHbIM TEXHOMNOMMAM WU aHanmsa npuopu-
TETHbIX npobnem oTpacnn, yTBEPXKAEHHbIM npukasom Poccrangapta ot 23.07.2015T.
Ne 863.

6 B3anmocss3sb ¢ gpyrumu cnpaBoyHukamm HAT
Baanmocesasb HacToswero cnpasoyHuka HAT ¢ gpyrumn cnpasodHukamm HAT, pas-
pabaTtbiBaeMbIMK B COOTBETCTBUMN C pacnopspkeHnem lNpasntensctea Poccunckon depepa-

umm ot 31 oktabpsa 2014 r. Ne 2178-p, npueegeHa B pasgene «O6nactb NPUMEHEHNS».

7 Nluchopmaumsa 06 yrBepxaeHnu, onyonmkoBaHumM u BBe4eHUU B AeNCTBUE

HacTtoawmn CnpaBOYHUK HOT yTBEPXAEH NpPUKasom Poccrangapta
oT 15 pekabpsa 2016 r. Ne 1884.

Hactosawmn cnpaeounnk HOT BBeneH B gencteme ¢ 1 nona 2017 r., odpuumansHoO
onybnukoBaH B MHPOPMAaLMOHHOM CMCTEME ODLLErO Nonb30BaHUA — Ha odomumansHOM cam-
Te denepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynnMpoBaHUio U MeTpornorin B cetn Un-

TepHeT (www.gost.ru).
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MHOOPMALUUOHHO-TEXHUYECKUN CNOPABOYHUK NO
HAMNYYWMUM AOCTYNHBbIM TEXHONOIMNAM

NMPON3BOACTBO OCHOBHbIX OPTAHUYECKNX XUMWYECKUX BELLEECTB

Production of basic organic chemicals

Harta BBeaeHna — 2017-07-01
O6nacTb NpuUMeHeHuA

Hactoawmn cnpasodnnk HAT pacnpocTpaHsaeTcs Ha crnegyrolime OCHOBHbIE BUAbI
LEeATENbHOCTU:

- MPOM3BOACTBO HU3LWMX ONedUHOBLIX U AWEHOBbIX YrNeBOAOPOAOB, B 4YaCTHOCTW,
NPOM3BOACTBO 3TUNEHa, NponuneHa, n3obytuneHa, bytagneHa n n3onpena,

- NPON3BOACTBO apOMaTUYECKMX COEANHEHUW, B YacTHOCTK, BeHsona, atmnbeHsona,
nsonponunbeHsona, cTupona, o-MeTunNCTUpona;

- NPOM3BOACTBO KUCNOPOACOAEPKALLUMX COEANHEHNN, B YACTHOCTU, NPOM3BOACTBO Me-
TaHona, ataHona, ByTMNoBLIX CNUPTOB, 2-3TUNrekcaHona, peHona n aueToHa, OKCUAO0B 3TU-
neHa v nponuneHa, STUNeHrnukonewn, dopmansgernga, MeTUn-TpeToyTUNoBOro N MeTun-
TPEeT-amMnnoBoro apupoBs, TepedTaneBon N akpUoBOM KUCNOT U UX 3UPOB;

- MPOM3BOACTBO XNOPCOAEpKaLMX OPraHNYEeCKMX BELLECTB, B 4YaCcTHOCTM, NpoM3BoOa-
CTBO AUXNOp3aTaHa U BUHUNXIOPUAS,

- MPOU3BOACTBO a30TCoAEpXKaLMX OpraHNYecKMx BELLeCTB, B 4YaCTHOCTM, NpOoM3BOA-
CTBO HUTPUIIa akpmMnoBOM KUCMNOThbI U BbICLLUMX anndaTtnyeckmx ammHoB.

CnpasoyHunk HOT Takke pacnpoCTpaHaeTca Ha Crnefyrolme npouecchl, CBA3aHHbIE C
OCHOBHbIMW BUAAMU LEATENBHOCTU, KOTOPbIE MOTYT OKasaTb BNNSHWE Ha OObEMBI SMUCCUN
NN macuTadbl 3arpsa3HEHNS OKPYXKaroLLEN Cpeabl:

- XpaHeHne 1 NoAroToBKa ChIpbs;

- METOAbI NPeaoTBpaLLUEHNS U COKpaLLeHUs SMUCCUMKA, 0DpasoBaHna N pasmeLleHns
OTXOAOB;

CnpasoyHnk HOT He pacnpocTtpaHaeTca Ha:

- NPOM3BOACTBA OPraHNYECKMX BELLECTB, OCHOBY KOTOPbIX COCTaBMAOT NpoLuecchl ne-
pepaboTkm HedPTAHBIX dpakumn (MOAroToBKa N NMEPEroHka HedTN, KaTanuTU4eckmn pudop-
MUHT, KaTanuTUYECKUA KPEKUHI, TMOPOOYNCTKa W Apyrue), Bowegwme B cnpapodHnk HOT

«[MepepaboTka HepTUY;
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- Npouecchl (BONPOCHI), KacaroLmMecs UCKNIYMTENBHO obecneyeHnsa NpoMbILLEHHOM
Be3onacHOCTM UM OxXpaHbl Tpy4a.

Cdbepa pacnpoctpaHeHms HacTosawero cnpasoyvHnka HAT npuBeneHa Ha pucyHke 1.1.

CepbIM NpsSMOYroNbHUKOM BblgeneHa cdepa pacnpocTpaHeHNa HacTodawero cnpa-

BoYHMKka HAT.
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Pasgen 1. O6wasa nudgpopmaums o6 oTpacnm OCHOBHOIO

OpraHn4eckoro CuHTesa

OCHOBHOW OpraHNYeCcKkUM CUHTE3 (THKENBIN OPraHUYecKMn CUHTE3) — NPOMbILLUNIEHHOE
MHOIFOTOHHa)XHOE MPOM3BOACTBO OPraHNYeCcKUX BELLECTB Ha OCHOBE YriepoacoAepKallero
CbIPbA U3 MPUPOAHBIX NCKOMaeMbIX U U3 BO30OHOBMNSEMbIX MCTOYHMKOB.

K mnckonaeMbiM UCTOYHMKaM OTHOCATCA HedTb, Yronb, CnaHubl, NPUpPOAHbIE BUTYMbI,
NPUPOAHBIA ra3 1 NonyTHble rasbl HedpTeaobbIuM, K BO30OHOBNSEMBIM — YrNEBOAbI PacTu-
TENbHOMo NPOUCXOXKAEHNA (Lenmnonosa, Kpaxmar, caxapa n gp.) U Macna pactuTenbHOro m
XWMBOTHOIO NPOUCXOXKAEHNS.

OCHOBHOW OpraHN4ecknn 1 HePTEXMMUYECKUA CUHTE3 OTNMYaloT MaclwTadbl oTAeNb-
HbIX MPOM3BOACTB (OT AECATKOB ThbICAY 4O MWUIINIMOHOB TOHH B roj), @ MUPOBOW CyMMapHbIN
06bEéM BbINycKaemon NPoAYyKLUMN NCHNCNAETCA HECKONbKMMU COTHAMM MUITTIMOHOB TOHH.

Mo cBOen XMMUYECKOM NpUpPoLe NPOAYKTbl OCHOBHOMO OPraHNM4eCcKoro CUMHTEe3a — 3TO
yrneBofopoabl, 6€H30N 1 ero roMosoru, Nx ranoreHNpPoM3BoAHbIe, CnMPTbl U PEHOMbI, OKCK-
Abl onedVHOB, anbaernabl N KETOHbI, KapOOHOBbLIE KUCIOTBI U UX NPOU3BOAHBIE, HATPOCO-
eAVHEHWNS, aMUHbI, HATPUIbI U Ap.

Mo cBOEMY Ha3HA4YeHWIO 3TO NMPOMEXYTOUHbIE BELLECTBa AN CUHTE3a APYrnx ToBap-
HbIX NPOAYKTOB, MOHOMEPOB ANA NMPOU3BOACTBA NOMMMEPOB, 3KCTPareHToB, nnactudukaro-
pOB, MOBEPXHOCTHO-aKTUBHbIX BELLECTB, pacTBOPUTENEN, NECTULMNAOB, CUHTETUYECKOTO TOM-
nvBa, NPUcagoK u ap.

OCHOBHOW OpraHN4eckun CUHTE3 3apoauncsa B koHUe 19 Beka Ha Base XMMW4YeCKoMn
nepepaboTkM NPOAYKTOB KOKCOBAHWA KaMeHHOro yrns. M3 >Xnakmx npoaykToB KOKCOBaHMUS
BbIAENANM ANS NOCNEAYLWMX CUHTE30B apoMaTnieckme coeanHeHns (6eH3on, Tonyon, Kcu-
nonbl, HapTanyH, aHTpaueH 1 4p.), U3 rasoobpasHbix — STUMNEH U BoAopoa. Koke ncnonb3ao-
Banu Ans nonydeHus auetuneHa depes kapbug kanbumsa. asmdukauyuen yrnsg nonydanm
OKUCb yrnepoga mnun cnHtes-ras (cmecmn CO un Hy).

C Havana 20 Beka Havanca BypHbIn pocT HedTeaoObuM 1 HedbTenepepaboTkm Anga
NPOM3BOACTBA MOTOPHbLIX TONNMB M A0OBIMK NPUPOAHOro rasa A4Na pacTywmx notpebHocTen
3HEPreTuKn. ATO NPUBENO K NOSBMNEHNIO HOBOro Bonee aewweBoro n pasHoobpasHoro Chlpbs
ANA NpOM3BOACTBA NPOAYKTOB OPraHNYeCcKoro cuHTesa. Ma npupoaHoro rasa, rasoBoro KOoH-
AeHcaTa 1 NOoMyTHbIX ra3oB HedTefo0bI4M BbIAENAOT U NCMNONb3YHT B KAYeCcTBe Cbipba na-
paduHoBble yrnesogopoabl C1-Cs. [ApyriuM NCTOYHNUKOM YrieBOAOPOAHOIO Chipba ABNAKOTCA
noboyHble NpPoAyKTel NepepaboTkm HedTM B MOTOPHbIE TONNMBa U Mmacna. Bo Bcex Tepmunye-

CKUX W KaTarnmMTU4ecKmx npoueccax nepepaboTkn HedpTn 1 HedTsHbIX dpakumi obpasyoTcs
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napaduHOBbIE YrneBoaopoabl U oneduHbl HopMarnsHoro n nsoctpoeHnsa C2-Cs (MeTaH, sTaH,
nponaH, BytaH, n3obyTtaH, sTuneH, nponuneH, OyTeHbl, NeHTeHbI, ObyTaaneH). U3 HedTn BbI-
AENAOT Takke napaduHOBbIE YrNEBOAOPOAbI C NpsAMON Lenbio 13 15-40 yrnepoaHbix ato-
MOB.

BeICTpbIn pOCT NoTpebneHna HOBOro CbipbA AN CUHTE3a OpraHU4Yeckux NpOAYKTOB
NPUBEN K CO34aHNI0 HE CBA3AHHbIX C NepepaboTkon HeddTK B TONNMBA CrneumanbHbIX Npons-
BOACTB 3TUMNEHa 1 nponuneHa 60nblon eAUHUYHOW MOLLHOCTU (40 2 MIH.T. B rog) NyTém
nMponu3a yrneBoAopoAHbIX rasoB M HedTaHbIX dpakuymn. [MpoayKTbl NUPonu3a SBUNUCH
Takke AOMONHUTENBbHBIM NCTOYHUKOM AVNEHOB M apOMaTUYECKMX YrNeBoAOPOA0B.

Kpome nepeumcneHHbix Bbiwe yrnesogopofoB, CO u cuHTes-rasa, aopyrMmn Colpbe-
BbIMW COCTaBMAOLMMM B NPOLECCax OCHOBHOIO OPraHN4eCKoro CMHTE3a ABNAITCA BOLOPOL,
KMCNOPO4, MUHeparnbHble KUCNOTbI (CepHas, adoTHas, pocopHas), WENOoYM, aMmMmak, OKCu-
Abl Cepbl 1 4p.

HomeHknatypa nony4aembix B HACTOsLLEE BPEMS XIOPOPraHUYecknx BELLECTB BKIO-
YaeT CBbIE COTHU HanmeHoBaHuW. Hambonee KpynHOTOHHaXKHBLIM U3 HUX — XTOPUCTLIA BU-
HWN. Ero nony4aroT 13 sTuneHa n xmnopa n UCnonb3yrT B KayeCTBe MOHOMepa Mnpu Npoms-
BOACTBE NonuBUHUNXnopmnaa (MMpoBoe Npon3BoACTBO CBbiwwe 40 MAH.T. B rog).

LLinpokoe pacnpocTpaHeHne B NPOMbILLIEHHOCTU OCHOBHOMO OPraHM4Yeckoro CUHTe3a
NONYYUNIN KPYMHOTOHHAXHbIE KaTannTU4eckme NpoLecChbl OKUCNEHNS — 3TUNEHa A0 okcuaa
3TUMNEHa, UMKNOrekcaHa Ao LMKIorekcaHoHa, n-kemnona Ao tepedraneBon KACNOTbI, STUM- U
nsonponunbeHsona Ao NXrMaponepoKCMa 0B, NPoONUneHa A0 akponenHa n akpuioBom KUCMo-
Tbl, METAHONA A0 bopMansgernga.

3HaunTenbHOE KONMMYECTBO MPOAYKTOB MOMyYaroT MO peakuMsaMm ruapupoBaHusd, ge-
rMAPUPOBaHNS U OKUCIUTENBHOrO Aernapuposanna. JerngpuposaHnemM atunbensona nony-
YarT CTUPON (MOHOMEpP ANA NPOM3BOACTBA NONMCTUpona), AermgpuposaHmem dytaHa — By-
TagneH (MOHOMepP ANS NPOU3BOACTBA CUHTETUYECKOro Kaydyka). OKMcnuTensHbIM gernapu-
poBaHMEM Mony4yaroT gopmaneaerng 3 metanHona. 'mapuposaHMem MacnsHoro ansgernga
N 2-sTUnrekceHans nonyyaroT ByTtaHon n 2-3TUNrekcaHon, rmapvpoBaHnem GeHsona — UuK-
norekcaH, rmapupoBaHNeM BbICLLUMX KCIOT U UX 3(PMPOB — BbICLUME CIINPThI.

K gpyrum npoueccam, LWWMPOKO MUCMNOMb3yeMbIM B OCHOBHOM OpPraHW4Yeckom CUHTE3e
OTHOCATCS MPOLECCHI ankunmpoBaHna (NonyYeHne sTun- n nsonponundeHsona ankmnmposa-
Huem BeH3ona 3TUNEHOM N NPONUIIEHOM, METUN-TPET-OYTUNOBOIrO N METUN-TPET-aMUIOBOrO
3abmpoB), rmapartaunm onedurHOB, NeXallmx B OCHOBE Mnpouecca BbliaeneHnsa nsobytuneHa
N3 yrneBoAOPOAHbIX (PpakLmi, a Takke Npu NonyyYeHUn sTaHona, stepudunkagum npu nony-

YeHUN 3OUPOB aKPUNOBOW KUCNOTbI, AMOKTUdTanaTa u ap.
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CuHTes-ras, nonyyaembin cendac npenmyLleCcTBEHHO NapOBOW KOHBEPCUEN MeTaHa,
NCNOonb3yrT ANS NPOU3BOACTBA MeTaHona M B npoueccax OKCO-CUHTe3a anbAernaoB n3
oneguHoB.

N3-3a konebaHnsa LeH Ha HedTb BO3POAMIICA MHTEPEC K CUHTE3Y YrNeBOAOPOLOB ANS
MOTOPHOro TonnmMBa no peakumm duepa-Tponwa n3 CMHTe3-rasa, nNoy4aemoro Kak nu3 npu-
POAHOrO rasa, Tak U NyTém rasmdukaumm kameHHoro yrng. o 3Ton xe npuymHe NpoMmbILL-
NEHHOCTb Ha4YMHaET NPOSBNATL MHTEPEC K CMHTE3aM Ha OCHOBE MeTaHa U MeTaHona (nony-
YeHue 3TUMNEeHa U3 MeTaHa; 3TUNEeHa, NPOoNueHa N apoMaTUYECKUX COEANHEHNA N3 MEeTaHOo-
na).

OTpacne OCHOBHOIrO OPraHNYecKoro CUHTEe3a SABMSETCH BeAyLen 1 onpeaenseT npo-
rpecc BCEN XMMUYECKON MPOMBbILLNIEHHOCTM — B&XXHOMO 3BEHA SKOHOMUKWN CTPaHbI.

OCHOBHbIMM MPOU3BOANTENAMM OpPraHNYECKNX XMMUYECKUX BeLlecTB B Poccum aens-
totcs: MAO «CUBYP XongauHr», MAO «HwkHekamckHedbTexmmy, MAO  «JTYKOWN»,
OAO «HK «PocHedTtb», OAO «lasnpom HedpTexnm Canasaty, NAO «Ka3aHbOPrecuHTE3» U
Ap.

OcHOBHbIMM NpoLeccamn Ans NPOU3BOACTBA OpPraHNYecKnx XUMUYECKMX BELLECTB B
Poccuum aengarotes:

1. Munponuns HedTAHBIX Ppakumr Unm yrneBoAopPOaHbLIX ra3oB

Muponms yrneBofOPOAHOrO ChipbA — OCHOBHOW MPOLECC MNOSyYEeHUS HU3KOMOMEKY-
NAPHbLIX HEHACbILEHHbIX YrNeBoAopPOA0B — 0ONedMHOB (STUNEHa 1 NponuneHa).

B 3aBncuMoCTM OT ncxogHoro ceipbs (HadTa, LUPJTY, CYT, MNIMNd, stan), Temnepatypbl
N BPEMEHU KOHTaKTa, B MpoLecce NMponmaa MOXHO Mony4vaTb LMPOKYO raMMy NpPOAYKTOB.
Tak npu nuponuae HadpTbl Npu 750-850°C BbIxoa oneduHo C2—C4 moxeT gocturatb 50%.

B kauecTBe CoOnyTCTBYHOLMX NPOAYKTOB B NpOLECCe NUponu3a MoryT obpasoBbIiBaTbCA
razoobpasHble HenpeaenbHble coeanHeHns: ByTeHbl, n3obyteH n BytagneHsl. OgHoBpemMeH-
HO NpW NUponu3e obBpasyoTCa XKUAKME NMPOAYKTbI, KOTOPbIE COAEPXKAT TakMe LEeHHble yrne-
BOAOPOAbI KaK M30MPeH, UMKnoneHTagneH, 6eH30n, Tonyor, KCUIomn 1 Ap, a Takke Taxenble
cmonel nuponunaa. B Hactoswee Bpems 6onee 70 % mumposoro npomssoactea bytaaneHa
(AMBMHMNA) NoNyYaloT NyTem ero BblaeneHnsa n3 Cs-ppakumm nmponmaa. AHanorm4Ho, NoYTn
40% npomnssogcTea BeH30Mna BbIAENAOT U3 XNOKNX NPOAYKTOB NUPOnn3a.

B HacToswee Bpemsa B Poccun gencteyoT 15 yCTaHOBOK MUPONN3a, pacnonoXeHHbIX
Ha 10 npepnpnaTUsX.

2. Katanutunuecknn pudOpMUHT NPSAMOrOHHBLIX BEH3MHOBLIX dopakLUmii
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He cmoTpsa Ha TO, 4TO AaHHbIM Npouece BbiHeCeH B cnpaBoyvHmk HAOT «[NepepaboTtka
HedTM» cneayeT OTMETUTb, YTO STO OCHOBHOMW MPOLECC ANA NONYyYEHUS apoMaTUYecKnx yr-
NeBOAOPOAOB.

B kauecTBe NCXOAHOrO ChIpbs UCMOML3YHOT y3kne dpakymm 6eHsmHa: (62-105°C) — ans
Lenesoro nonyyeHnsa GeHsona n tonyona; un (105-140°C) — ona yeneBoro NoOny4YeHNATONyo-
na v kemnona.

3. [poueccol ankmnupoBaHns

[Mpouecchbl anknnmpoBaHUsa — BBEAEHME ankUmbHbIX FPYNN B MOSEKYNY OpraHnyecKmnx
COEANHEHM UCMOMb3YHTCA B MPOMBILLNEHHOCTM OPraHNYeCcKoro CuHTe3a ANA NOoNyYeHus
LLMPOKOW raMMbl MPOAYKTOB.

Tak, ankmnmpoBaHue rno atomy yrnepoga (C-ankmnmpoBaHne) Ncnonb3yroT ANA nony-
YEeHNs ankMnapoMaTU4eCKnx cCoeamHeHun (3TundeHsona, msonponundeHsona), nNpoueccsl
ankunupoBaHna 6eH3ona 3TUMEHOM UM NPOMUIEHOM OCYLLECTBIIAIOT B NPUCYTCTBUKN anpo-
TOHHbIX KaTtannu3aTopoB (komnnekc ['ycTaBcoHa) B XKnakon dase v reTeporeHHbIx (Leonntol)
KaTtanu3aTopoB B XMUAKOW UM ra3oBoun asax.

Anknnuposanue no atomy kucrnopoga (O-anknnupoBaHne) npeacraBnseT cobon pe-
akuuio, B pesynbTarte KOTOPOW ankunbHag rpynna CBA3bIBAETCA C aTOMOM KWUCMOpo4a, a
npouecc Ucnonb3yeTcs ANs NONyYeHUs HECCUMETPUYHBLIX MPOCTbIX 3PUPOB — METUN-TPET-
OyTMNOBOro M MEeTUN-TPET-aMUNoBOro 3MPOB. ANKUIMPOBaHME MeTaHona M3o0yTUNeHOM
NN N30aMUITEHOM OCYLLIECTBIIAIOT B XMAKOW (pase B NPUCYTCTBUM reTEPOreHHbIX KUCNOTHBIX
Karanns3aTtopoB — CyrNbdOKaTUOHUTOB.

Mpouecchl B-okncankmnMpoBaHna (BBOA 3aMeELLEHHbIX ankuibHbIX rPymnn) MCNonb3y-
FOTCA ANSA NONYyYEeHUSa STaHONMaMMHOB, LIENN030MbBOB, KapbutonoB M HenoHoreHHbIx MNMAB u
OCYLLECTBNAT B XNAKON pase B OTCYTCTBUM KaTanu3aTopoB UMW B NPUCYTCTBUM FOMOreH-
HbIX KaTanm3aTopoB (ankoronaTos).

Mpouecc N-ankunupoBaHne (3ameLleHns aToMOB BOAOPOAA Ha ankuibHyHO rpynny B
MOMEKyfne aMmmaka unm ammHa) NCnonb3yeTcs ANS NonyyYeHus ankmnammHoB. B wactHocTw,
ankunupoBaHneM ammmaka MeTaHOsMoOM B ra3oBoln ¢hase B NPUCYTCTBUN rEeTEPOreHHbIX KaTa-
nM3aTopoB — OKCKAA antoMUHUS UK antoMOCUIIKaTOB, NONy4arT MeTUNaMmHbI.

4. Tlpouecchl rnapupoBaHnsa U gernapupoBaHns

Mo permapvpoBaHMeM NOHUMAKOT XMMUYECKNE MPOLECChI, CBA3aHHbIE C OTLENMNEHM-
eM aTOMOB BOAOpOAA OT OpraHN4ecKoro coeauHeHus. 'napuposanHmne (Mnm ruaporeHn3aumns)
3aKn4aeTCca B NpeBpaLLEHNSaX OPraHNYecknx COeAUHEHNN NoL AeUCTBUEM MOMEKYNAPHOro

BOZOpOAa.
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Mpouecchl germapupoBanna Cs4-Cs ppakumn yrneBogopoaoBs, sTunbdeHsona, MeTaHo-
na v uMKnorekcaHona ncnonb3yT Ang nonyydeHna nsobytuneHa, 1,3-bytagmeHa, nsonpenHa,
cTMpona, dopmaneaernaa, UuknorekcaHoHa. 'mapuposaHnem BytaHansa n 2-sTunrekceHans
nony4aroT OyTunoBble CnMPTbl U 2-3TunrekcaHon. Bece atn npouecckl NpoTekaroT B NPUCYT-
CTBWW reTEPOreHHbIX KartanmsaTopoBs, HO rMapUpoBaHMe OCYLLECTBASIOT B XUAKOW dase noj
AaBneHnem BOAOPOAA, a Npouecchl AernapupoBaHns — rasoBon ¢ase, kak npasuio, ¢ Uc-
NONb30BaHNEM MHEPTHBIX pa3baBuTenen.

5. [poueccol okucneHna

K npoueccam OKUCNEHNA B NPOMbILLIIEHHON OPraHUYeckon XMMMM OTHOCST NpPoLEecChl
npeBpaLLeHna NCXO4HbIX BELLECTB, NpoTeKarLwme nog 4enctemem okmcnmtenen. B kavectse
OKUCIUTENEN B MPOMbILNEHHOCTW, rMaBHbIM 0OpasoM, UCNOMb3YHOT BO3AYX, TEXHUYECKUN
KMCNopoA, NepoKcua, BOAOPOAA W OpraHNYeckue rmaponepokcuabl (8TmnbdeHsona n n3onpo-
nunbeH3ona), KOTopble NONyYaT NPAMbIM HEKaTanUTUYECKUM OKUCTEHNEM 3TunbeHsona v
naonponunbeHsona.

Okucnernnem n-kcunona, NPonuUeHa W LMKIorekcaHa Bo3AyxOM rnonyyaroT TepedTa-
NEBYID KUCNOTY, aKPOSMEWH, akpunoByH KUCAOTY, LMKMIOrekcaHon U umknorekcaHoH. lMytem
OKUCNEHMS 3TUMNEHa BO34YXOM UMK KUCNOPOAOM MOMy4aroT OKCUA STUMEHa, SnoKCcuamposa-
HWUeM nNponuneHa rmaponepokcnaom aTunbeHsona — okeua nponunexa.

6. [poueccol rMgpataunmn u germapartagum

Mop npoueccamu ruapatauyun unuv gernapatauum NoHUMarT BBOA WM OTLLENnneHne
OT MONEKYIbl OPraHNYecKoro CoeanHEHNA MONEKY bl BOAbI.

Mmapataynen sTuneHa n okcuaa STUMEeHa MonyyaroT 3TaHOM M 3TUNEHrnNukone. [de-
rmapataupen gumetunkapbuHona nonyyarT o-meTunctupon. Jderngpataupen TpumMeTun-
kapbuHona — n3obytuneH (Ha ctaguu BbigeneHna nsodbytuneHa n Ca-ppakumn). Peakumm
rmapataummn u gernaparagmm nexar B OCHOBE MOCNeAHUX CTaAun NonyYeHns n3onpeHa mn3
dhopmanbaernga n nobytmneHa (no peaxkumm MNMpuHca).

7. Tlpouecchl XNopupoBaHNS/OKCUXNOPUPOBaHMSA, XNOPrnapupoBaHna U 4ernapoxno-

pUpoBaHns

XnopnpoBaHMEM B OPraHNYECKOM CMHTE3E B LUMPOKOM CMbICHE CrnoBa HasblBaroT Npo-
LieCChbl, MPU KOTOPbLIX B MOSEKYIY OpraHN4ecKkoro COeANHEHNA BBOAST aToMbl xropa. B 3aBu-
CMMOCTM OT TUNa XJIOPUPYIOLLEro areHTa (Xnop, XNopucTbIn BOAOPOA) U YCNOBUA OCYLLLECTB-
NeHns npouecca, pasnnyaroT NpoLEeCChl XNOPUPOBaHUS, MMAPOXNOPUPOBaHUS, OKCUXIOPU-

POBaHMA U XNOPrMAPUPOBaHMS.
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XnopnpoBaHNeEM/OKCUXIOPUPOBAHNEM 3STUNEHa XITOPOM/XIOPUCTBIM BOAOPOAOM MO-
ny4aroT AMXIIOP3TaH, XNoprnapupoBaHneM nponuieHa B BOAHOW cCpefe — MNpOonuneHxnop-
TMAPWH.

Mop aernapoxnopupoBaHMEM MOHUMAKT MPOLECChl OTLLENNEHNS XNOPUCTOro BOAO-
poAa OT MOJEKYMbl XNIOPOPraHNYECKUX COeQUHEHWW, KOTOPbIE MOMYT NpoTeKaTb Kak TepMu-
YeCKW, TaK 1 No4 AEVUCTBUEM LUenodven. Tak, TEPMUYECKUM AEMVMAPOXIOPUPOBAHMEM ANXIOP-
3TaHa B rasoBown gase nonyyarot BuHUNxnopua. LLenoyHsim germapoxnopmpoBaHMeM npo-

MMNEHXIOMAPUHA B XKMAKOW hase nosyyatoT OKCUa, NponuneHa.

1.1 NepcneKkTUBbI pa3BUTUA NPOMbILLSIEHHOCTU OCHOBHOIO

OpraHn4eckoro CuHTesa

MaBHbIMM NPELNOChLINKaMN PasBUTUSA MPOMbILLIIEHHOCTN OCHOBHOIO OPraHM4ecKoro
CMHTE3a ABNSATCS:

- HeobxogumMocTb obecnedeHmnss OCHOBHBIM ChIPbEM MPaKTUYECKM BCEX OTpacnen
XUMNYECKOWN MPOMBILLIIEHHOCTH, BbIMYCKaOLWMX CUHTETUYECKME MaTepunans;

- BO3MOXHOCTb WCMOJb30BaHUA MHOTMOYMCIEHHBIX NCTOYHMKOB Cbipbsl (HEDTH, rasa,
Yrnsi, APEBECUHbI, OTXOL0B MHOMMX HEXMMNYECKMX NMPOU3BOACTB M T.4.), B TOM YMCIE U TaKuX,
Kak BO3A4yX 1 BOAA;

- BO3MOXHOCTb MONYYEHUSI OLHUX UM TEX XE KOHEYHBbIX MPOAYKTOB M3 pPasfnuyHbIX
NCXOOHbIX  COeaMHeHuKn, 4To obycnoBnmBaeT TIMOKOCTL BCEW oOTpacim u  ee
NpMcnocoBbnseMOCTb K MEHSAIOLLMMCS UCTOYHMKAM CbIpbS;

- ObICTpOe pasBuTME CUCTEM HedTe- W rasonpoBoAOB, a TakkKe JNMHUN
anekTponepegay, obecneunmBarOLNX CbIPbEM U  3HEPIrMEN KaKAEUCTBYHOLLME, Tak U

CTPOSILLMECS NPeanpuUsaTS OTpacu.

1.2 MNMepeyeHb NpeaNPUATUIA, OTHOCSILLUXCA K chepe

pacnpocTpaHeHusi cnpaBoOYHUKa

B tabnuue 1.1 npmBeaeH nepedeHb NPEANPUSATUMA, OTHOCALLMXCA K cepe pacnpo-

CTpaHeHnsa HacToswero cnpasoyHuka HAT, n nx reorpadunyeckoe pacnonoxeHume.
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Tabnuya 1.1 — MNepeyeHb NpesnpusiTuii, OTHOCALLMXCS K cchepe pacnpoCTpaHEHMs HacTOSLEro

cnpasoyvHuka HOT

HanmeHoBaHue
Ne PernoH Poccni- opoa (HaceneHx-
HanmeHoBaHWe opraHusaymm rpynnel, accouma-
n/n ckon degepayum HbIW MYHKT)
Lun, xonauHra
NMAO «CUBYP
1 | AO «Cunbyp-Xumnpom» Mepmckmin kpan r.NMepmb
XonauHr»
MAO «CUBYP Hwxkeropogckas
2 | OO0 «Cubyp-Kctoso» r.KcroBo
XonauHr» obn.
MAO «CUBYP Hwxkeropogckas
3 | AO "Cubyp-Hedprexmm" r.J3epXxunHck
XonauHr» obn.
MAO «CUBYP Pecn. BawkocTo-
4 | AO «IMOJINS®» r.bnaroseLueHck
XonauHr» CTaH
NMAO «CUBYP
5 | AO «YpanoprcuHres» Mepmckmin kpan r.Yankosckum
XonauHr»
NMAO «CUBYP
6 | OO0 «TonbaTTukaydyk» Camapckas obn. r.ToneatTn
XonauHr»
NMAO «CUBYP
7 | OO0 «CUBYP Tobonbcky TromeHckas obn. r.ToGonbck
XonaguHr»
00O «Tobonbck- MAO «CUBYP
8 TromeHckas obn. r.ToGonbck
Monumep» XOonguHr»
NMAO «CUBYP
9 | OO0 «ToMmckHedTEXNMY Tomckas obn. r.Tomck
XonaguHr»
NMAO «CUBYP Hwxkeropogckas
10 | OO0 «PycBuHun» r.KctoBo
XonauHr» obn.
MAO «HwxHekamckHed-
11 — Pecn. TatapctaH | r.HwkHekamck
TEXNUM»
12 | OAO «KazaHbOoprcnHTes» — Pecn. TatapcraH r.KasaHb
OAOQ «lasnpom HedTEXUM Pecn. bawkopTo-
13 MAO «lMasnpom» r.Canaear
Canasar» CTaH
5 OO0 «Ynpasns-
3A0 «CTtepnutamakckmm Pecn. BawwkopTo-
14 roas KomnaHus r.CTepnuramak
HX3» CTaH
«TAY HedpreXvm»
15 | OAO «CuHtes-Kayuyk» 00O «Ynpaensa- | Pecn. bawkopTo- | r.Ctepnutamak

10
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roaa KomnanHma CTaH
«TAY HedpreXum»
"pynna komnaHum
16 | 3AO «3koonn» Omckas obn. r. Omck
«TutaH»
5 "pynna komnaHum
17 | OAO «OmcKkMI kayuyk» Omckas obn. r. Omck
«TutaH»
MAO AHK «baw- | Pecn. bawkopTo-
18 | MAO «YdaoprcuHTes» r.Yda
HedPTb» CTaH
MAO AHK «baw- | Pecn. bawkopTo-
19 | MAO «bawHedTe-YHIM3» r.Yda
HedPTb» CTaH
MAO «bawHedTL- NMAO AHK «baw- | Pecn. bawkopTo-
20 r.Yoa
YdanedpTexmm» HedTb» cTaH
21 | OAO «AHrapckasa HXK» HK «PocHedhTb» NpkyTckasn obn. r.AHrapck
3A0 «HoBokynbbiweBckas r.Hookymbbiwe
22 HK «PocHedhTb» Camapckas obn.
HXK» BCK
. CraBpononbckun
23 | OO0 «CTtasponeH» MAO «JTYKOUI» 5 r.CtaBsponons
Kpam
000 «JTYKOUN- . . .
24 MAO «JTYKOUI» [MepMcknn kpam r.MNMepmb
[MepMHedTEOPrCMHTES»
000 «CnaBHedTb- OAQ "HI'K "Cnas- Apocnasckas
25 r.Apocnaenb
HApocnasHedTEOPrCcUHTES» HedTL" obn.
26 | OAO «CasiHckxmmnnacT» — UpkyTckasn obn. r. CagHck
AO «TA3INMPOMHE®Tb- MAO «lasnpom
27 Omckas obn. r.Omck
OHIM3» HedTb»
KemepoBckas
28 | OO0 «IM0O «Xmmnpom» — r.KemepoBo
obn.
000 «JTYKOWUI-
. Hwxkeropogckas
29 | HwkeropogHedTEeOpPrcuH- MAO «JTYKOUI» 5 r.KctoBo
obn.
Te3»
AO «lasnpomHedTL- HK «["asnpom
30 Mocksa r.Mocksa
MHTI3» HedTb»
00O «CapartoBoprcuH- . CapaTtoBckas
31 MAO «JTYKOUI» . CapaToB
TE3Y obn.

11
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1.3 MowHOCTU Npon3BoaAcCTBa OCHOBHOMN HEPTEXMMUYECKOMN

npoaykKkuuun oTpacnun

MOLLHOCTX NPON3BOACTB OCHOBHOW HEPTEXUMNYECKOM NPOAYKLMM OTpacnv npueese-

Hbl B Tabnuuax 1.2-1.25.

Tabnuya 1.2 —Ipon3BoacTBO 3TUNEHA

Ne Mpeanpuatne O6bem NponsBOACTBA ThIC. TOHH B rO4
1 | AO «Cunbyp-Xumnpom» 60
2 | OO0 «Cwunbyp-Kctoso» 360
3 | OO0 «TomckHedTEXMMY 300
4 | MAO «HwkHekamckHedpTEXM» 600
5 | OAO «KasaHboprcmHTes» 410
6 | OAO «lasnpom HedbTexmum CanasaT» 340
7 | MAO «YdaoprcmHTes» 100
8 | OAO «AHrapckmi 3aBsog NonMmMepoB» 200
9 | AO «HoBokymbbiwesckaa HXK» 180
10 | OO0 «CtaBponeH» 350
12 | OAO «AHnrapckas HXK» 300

Tabnuya 1.3 — NpomsBoaCTBO NponuneHa

Ne Mpeanpuatne O6bem NponsBoACTBa ThIC. TOHH B roj
1 | AO «Cunbyp-Xumnpom» 96,5
2 | O00 «Cwubyp-Kctoso» 180
3 | OO0 «Tobonbck-TMonumep» 510
4 | OO0 «TomckHedTEXUM» 139
5 | MAO «HwxkHekamckHedpTEXUMY 300
6 | OAO «KasaHbOprcnHTes» 35
7 | OAQO «lasnpom HedpTexmum CanaeaT» 100
8 | OAO «OmcKkm kayuyk» 52
9 | MAO «YdaoprcnHtes» 150
10 | OAO «AHrapckuun 3aBog nNonMmepoB» 100
11 | OAO «AHrapckas HXK» 140
12 | OO0 «CtaBponeH» 150
13 | OO0 «JIYKOWII- 330

12
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HwkeropogHedpTeOprecMHTE3»

14

AO «lasnpomHedTe-MHIM13»

120

Tabnuya 1.4 — NponsBoaCTBO M300yTUNEHA

O6wvem npounssoacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj

1 | OO0 «TonbsaTTrKayyyk» 40
2 | O00 «CUBYP Tobonbcky 83
3 | NAO «HwxHekamcKkHEDTEXMM Y 360
4 | BAO «Ctepnutamakckmum HX3» —
5 | AO «HookymbbiweBckas HXK» 30

Tabnuya 1.5 — Mpounssoacteo 1,3-6yTagneHa

O6wvem nponssoAacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj

1 | OO0 «TonbsaTTrkayyyk» 80
2 | O00 «CUBYP Tobonbcky 207
3 | NAO «HwxHekamCKkHEDTEXMM Y 180
4 | BAO «Ctepnutamakckmum HX3» 30
5 | OAO «OMcKum Kay4yk» 40

Tabnuya 1.6 — Npons3BoACTBO U3ONPEHA

O6wvem npounssoacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj
1 | OO0 «TonbsaTTrKayyyk» 90
MAO «HwxHekamckHeTEXUM» 200
OAO «Kayuyk» 100

Tabnuya 1.7 — MNpomnssoacTteo 6eH3ona

O6bvem nponssoacTBa ThiC.

Ne Mpeanpuarne
TOHH B roj,
1 000 «Cubyp-KcToBo» 96
2 | AO «YpanoprcnHtes» 80
3 | MAO «HwxkHekamckHepTEXUMY 200
4 | OAO «lasnpom HedpTexmm Canasar» —
5 | OAO «Omckun kayuyk» —
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6 | MNAO «bawHedpTb-YdaHedTexum» —
7 | OAQO «AHrapckuin 3aBog nonmmepoB» 56
8 | OAO «PsasaHckunn HMN3» —
9 | OO0 «CTtaBponeH» 95
10 | OO0 «JTYKOUII-MepmHedTeoprecnHTes» 52
11 | OO0 «CnaBHedpTb-ApocnaBHeTEOPICMHTES 60
12 | AO "lNasnpomHedTE-OMcKkuin HIMN3" 111

13 | OO0 MNO «KnpuwmHepTeoprecnHTE3»

Tabnuya 1.8 — MpounssoacTso aTunbeH3ona

O6wvem npounssBoAacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj
1 | AO «Cunbyp-Xumnpom» r.lepmb 220
2 | MAO «HwxHekamckHeETEXUM» 348
3 | OAO «lasnpom HedTexnm Canasary 175
4 | OAO «AHrapckumn 3aBog nosiMmepoB» 33

Tabnuya 1.9 — NpomsBoaCTBO CTUPONa

O6bvem nponssoacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj,

1 MAO «HwxHekamckHedTEXUM» 300
2 | OAOQO «lasnpom HedpTexmm CanaeaT» 160
3 | AO «Cubyp-Xumnpom» r.lNepmb 135
4 | OAO «[lMnactuky r.Ysnosas 60
5 | OAO «AHrapckmi 3aBog NoMMepPoB» —

Tabnuya 1.10 — MNpoun3BOACTBO o-MeTUNCTMPOna

Ne Mpeanpuarne

O6bvem nponssoacTBa ThiC.

TOHH B roj

1 | OAO «KasaHboprcuHTes»

2 | MAO «YdaoprcnHTes»

3 | BAO «HoBokynbbiwesckas HXK»
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O6bvem nponssoacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj
1 | AO «Cunbyp-Xumnpom» 81
2 | OAO «AHrapckas HXK» 115
3 | OAO «lasnpom HedTexnm Canasary 50

Tabnuya 1.12 — NponsBoacTBO 2-3TUMreKkcaHona

Mpeanpuarne

O6bvem nponssoacTBa ThiC.

TOHH B roj

AO «Cunbyp-Xmumnpom»

83

OAOQ «lasnpom HedpTexmum Canasat»

Tabnuya 1.13 — MNpounssoacTeo cdeHona

O6bvem nponssoacTBa ThiC.

Ne Mpeanpuarne
TOHH B roj,
1 OAO «KasaHboprcuHTes» 55
OAO « OMCckumI kay4yk» 36
MAO «YdaoprcuHTes» 70

Tabnuya 1.14 — MNpon3BoACTBO aueToHa

O6bem NnponsBoACTBaTbIC. TOHH
Ne Mpeanpuarne
B rog
1 OAO «KasaHboprcuHTes» 35
OAO « OMCKMIA Kay4yK» 24
MAO «YdaoprcuHTes» 40

Tabnuya 1.15 — MNponsBoOACTBO OKCMAa TUMEHa

O6bvem nponssoacTBa ThiC.
Ne Mpeanpuarne
TOHH B roj
1 | AO "Cunbyp-Hedbtexmum" 300
OAO «KasaHboprcmHTes» 45
MAO «HwxHekamckHeTEXUM» 250
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Tabnuya 1.16 — Npon3BoaCTBO 3TUNEHINUKONEN

O6bem npounssBoacTBa ThbiC. TOHH
Ne Mpeanpuarne
B roj
1 | AO "Cunbyp-Hedtexmum'r.[]3epmMHCK 267
OAOQ «KasaHboprcmHTes» 45
MAO «HwxHekamckHeDTEXUM» 90

Tabnuya 1.17 — MNponssoacTsoO METUN-TPET-BYTMNOBOro acdupa

Ne MpeanpsTye O6bvem nponssoacTBa ThiC.
TOHH B roj,
1 | AO «Cunbyp-Xumnpom» 35
2 | AO «YpanoprcmHtes» 220
3 | OO0 «TonbaTTnKay4yk» 100
4 | OO0 «CUBYP Tobonbcky 150
5 | NAO «HwxHekamCKHEDTEXUM Y 25
6 | SAO «Ctepnutamakckmum HX3» 36
7 | OAO «OMCcKnM Kay4yk» 200
8 | NAO ««bawHedTb-YHIM3» —
9 | OAO «Anrapckasa HXK» —
10 | OO0 «CnaBHedpTb-ApocnaBHeTEOPrCMHTES» —
11 | AO "lNasnpomHedT-OMcKunn HIMN3" —

Tabnunya 1.18 — MNponsBoaCTBO METUN-TPET-aMUNOBOro agpupa

Ne Mpeanpuarne

O6bem nponsBoACTBa ThIC. TOHH B rOg

1 3A0 «HoBokynbbiwesckas HXK»

160

Tabnuya 1.19 — MNponsBoacTBO TepedTaneBon KUCHOThI

Ne Mpeanpuarne

O6bem npounsBogCTBa ThIC. TOHH B 04

1 | AO «[MOJINO®», r. bnaroselleHck

230

Tabnvya 1.20 — MNpon3BoACTBO akpUNOBOW KUCHOThI

Ne Mpeanpuarne

O6bem npounsBogCTBa ThIC. TOHH B IOg

1 | AO "Cunbyp-Hedtexmum'r.[]3epKmMHCK

30
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Tabnuya 1.21 — MNponsBoACTBO ankmMnoBbiX 3hUPOB akKPUNOBOWN KACTOTbI

Ne Mpeanpuarne

O6bem npounsBoaCTBa ThIC. TOHH B 04

1 | AO "Cunbyp-Hedtexum'r.J3epmMHCK

53

Tabnuya 1.22 — MNpon3BOACTBO AUXNOpP3TaHa

Ne Mpeanpuatne O6bem NponsBOACTBA ThIC. TOHH B rO4
1 | OO0 «PycBuHun» r.Kctoso 327
2 | OAO «CagHckxumnnacTt» —
3 | OAO «Kayctuk» r.Ctepnutamak —
4 | OAO «[lMnactkapg» r.Bonrorpag, —

Tabnuya 1.23 — NponssoacTBO BUHUNXNOpUAA

Ne Mpeanpuarne

O6bem NponsBoACTBa ThIC. TOHH B rOg

1 | OO0 «PycBuHun» r.Kctoso

333

OAOQO «CagHckxumnnacT»

OAOQO «lMnactkapa» r.Bonrorpag

Tabnuya 1.24 — MNponsBoACTBO BUHMNALeTaTa

Ne Mpeanpuarne

O6bem NnponsBoACTBa ThIC. TOHH B rOg

1 | OO0 «CtaBponeHy»

50

Tabnuya 1.25 — MNponsBoaCcTBO akpunoHUTpUnIa

Ne Mpeanpuarne

O6bem nponsBoACTBa ThIC. TOHH B rOg

1 | OO0 «CapaToBOprcnHTE3»

150

1.4 AHanU3 NPUOPUTETHLIX Npobnem oTpacnu

PassuTtre oTpacnu nponcxoguTt B HanpaerieHMM MOBbLILLEHNA S3KOHOMUYECKOW adhdhek-

TUBHOCTK N 0DeCneYeHnsa aKonorm4eckon n obLien npomssoacTeBeHHoOM 6e3onacHOCTU npo-

N3BOACTB.

1.4.1 OxpaHa okpyxawwen cpeabl

OxpaHa okpyxarowien cpefbl 1 akonornyeckas tesonacHoCTb obecneymBaeTcs BbIOO-

POM CbIpbsi U XUMUYECKMX CTaaui ero nepepaboTky, peannsaumst KOTOpbIX CONPOBOXAAETCS
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MWUHUMYMOM 06pa3oBaHmsi MOBOYHLIX MPOAYKTOB U MX HU3KOW TOKCUYHOCTbLIO, @ Takke Hanu-

4Ynem crneumanbHbIX TEXHONOMMYECKMX CTaaMi Mo AETOKCUKaLMM OTXOL0B.
1.4.2 NcTOUYHUKM 0OOLLLEN ONACHOCTU

UcTouHnkamm obLen npomsBOACTBEHHOM ONACHOCTU ABMSAOTCA NMPOLECCHI, NpoTeka-
OLLIME MPU BBICOKMX TEMMepaTypax U AaBNEHUSAX U UCMOMb3YIOLWME TOKCUYHBIE, roproYvne U
B3pbiBOONacHble BewecTBa. Obwaa npomsBoacTBeHHas Be3onacHOCTL obecneynBaeTca co-
BnogeHvem denepanbHbIX Npasui U HOPM B 06nacTn npombiwneHHon BesonacHocTn. Kap-
AVHanNbHbIM NYTEM MOBbLILLEHNS MPON3BOACTBEHHOM BE30MaCHOCTM ABNAETCS NeEpPexXon K Apy-
MMM XMMUYECKMM MpoLeccaM M KaTtanmaatopam, He TpeOyrwmMm UCnonb3oBaHUs OnacHbIX

BELLECTB M XXECTKMX YCNOBUM NPOBEAEHNA NPOLIECCOB.
1.4.3 DkoHOMMUUeckas 3pPeKTUBHOCTb

JkoHOMUYecKkasn 3PPEKTUBHOCTL ONpeaenaeTcs:

— ONTUManbHbIM BbIBOpam NPMEMNEMOro No CTOUMOCTM, AOCTYMHOCTU N Ka4eCTBY Cbl-
pbs;

— onTuMarbHbIM BbIDOPOM XUMWYECKMX CTagun nepepaboTkm Coipbs, obecnednsaro-
LLIMX BbICOKYH CENEKTUBHOCTb U MUHUMarnbHoe obpasoBaHme NobouYHbIX NpoaykToB, Tpeby-
FOLMX AOMOMHUTENBHBIX 3aTpaTt ANnsa nx nepepabotkn nnm 6esonacHoro cbpoca B OKpyxaro-
LLytO Cpeay,

— MWUHUMU3aUWEN SHEPreTUYEeCcKnxX 3aTtpar, NyTém npaBuibHOrO Bbibopa XuMunde-
CKUX CTaaunn, oNTUMn3aummn napameTpoB paboThbl peakLMOHHbIX Y30B U CTagumn pa3geneHms,
BblAEMNEHNSA U OYNCTKN NPOAYKTOB peakuuu;

— ncnonb3oBaHnem bonee aPdeKTUBHBIX CTaANUN pasgeneHus, BbigeNeHNa 1 O4NCTKN
NPOAYKTOB peakuun, BKNoYas npoueccbl MeMOPaHHOro pasgeneHns, npoMbILLIEHHOW XPOo-
mMaTtorpadun n ap.

— CO3[aHMEM HOBbIX KatanmsaTtopoB, obnagarowmx BbICOKON akTUBHOCTLIO N obecne-
YMBAIOLLMX BbICOKYHO CEMNEKTUBHOCTL 0DpasoBaHnA LIeNeBoro NpoaykTa B TeYeHne gnutenb-

HOro nepuoga paboTbl (40 HECKONBKUX NET).
Pasgen 2. NMpoun3sBoacTBO HU3LWKX OflePUHOB U ANEHOB
B paHHoM pasgene OyayT pacCMOTPEHbI TEXHONOIMM NPOM3BOACTBA CNEayoLWnX op-

raHNYECKUX COEQUHEHNIA: 3TUNEH, NPONUNEH, n3obyTuneH, Bytagnen-1,3 1 n3onpeH.
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2.1 NMpoun3BoacTBO 3TUNEHA

OTUNeH ABNAETCA CbipbeM AN HedPTEXMMUYECKOM NPOMbIWEHHOCTN. OCHOBHOE
HanpaeBneHne WCMonb30BaHWS STUNeHa — B KayveCcTBe MOHOMepa ANa  NOonyYeHus
nonuatuneHa (Hambonee KPYNHOTOHHAXKHLIM MOMMEP B MWUPOBOM npomssoacTee). B
3aBNUCMMOCTW OT YCMOBMW MNONMMEPU3aLMM NONyYaT NOMU3TUMNEHbI HU3KOrO AaBNEeHNA W
NONNSTUNEHBI BbICOKOrO AaBneHuns. NpakTnyeckm anga nonyvyeHns nonmnatuneHa npuMeHsoT
3TUNEH C YNCTOTOMN HE MeHee 99,9%. Takke STUNEH NPUMEHSIOT AN NPOM3BOACTBA paaa
COMONMMEpPOB, B TOM 4MCre C MPOMUMEHOM, CTMPONOM, BWHMNALETATOM W APYrMMW.
Onvromepbl 3TUNeHa SBNAKOTCA OCHOBOW psfa CUHTETUYECKMX CMasOdHbIX macen. Tak
cononvMmepusaumnen aTuneHa ¢ NponuneHoM Ha karanmsatopax Lurnepa-Hatta nonydaror
3TUNEH-NPONUIEHOBBIE Kay4yKK, obnagarolime NoBbILLEHHON YCTOMHYNBOCTBIO K OKUCIIEHNIO U
NCTUPaHWIO.

B Poccuinckon degepauumm npomssoantcsa Gonee 2500 TbIC. T aTuneHa B rog, m3
koToporo okono 30 % npounsBoaaT Ha npeanpuatnax «Cnbypay, 25 % nonydarot Ha MAO
"HwxHekamckHedTexum" n 21 % Ha OAO "KasaHnboprcuHTes". B Poccun nogaenstowee
OONbWMHCTBO STUMNEHa MNpPOM3BOAUTCH MyTEM MUMPONM3a YrneBoAOpPOAHOro Cbhipbda. B
KauyeCTBE MCXOAHOro Chipbsl B OCHOBHOM ucnone3yetcsa Hadpta, WJY, CYI, MMNe, CHI

(CKWPKEHHBIN HEPTAHOW ras), aTaH 1 pasnnyHble 6EH3NHOBLIE hpakLmK.

2.1.1 OnucaHne TeXHONMOrMYECKNX NPOLLECCOB, UCMOJIb3yEMbIX B HacTOsIWEE

BpeMA

JTUNEeH nony4yaeTca BO MHOTMMX MpoLeccax Kak ConyTCTBYHOLWMMA MM NOBOYHBIN Npo-
AYKT. 3HauMTensHOeero KoNM4YeCcTBO Kak COMyTCTBYHOLLEro NpoayKTa sTuneHa nony4vyaeTcs Ha
yCTaHOBKax KaTanmMTUYECKOro KpeKkMHra B BUAY KPYMHbIX MOLLHOCTEN nocrneaHnx. B gaHHon
rmaeBe feTanbHO PacCMOTPEHbI MPOLECChl HEMOCPELACTBEHHOrO MOSMYYeHUs STUNEHa, Ae-
TanbHO TEXHOMOMNSA KaTanmnTUYECKOro KpekMHra NpeacTtaBneHa B COOTBETCTBYHOLLEM pasge-

ne cnpasoyHuka HAOT «[lMepepaboTtka HedTM».
2.1.1.1 NMuponus

Muponusom (napoBbIM KPEKMHIOM) yrneeogopoaoe nonyyarot 6onee 90% Bcero npo-
N3BOANMOrO B MUPE 3TUNEHA.

B pesynbTaTte nuponuaa nonydarot: atuneH 99,9 %macc., nponuneH 99,9 %macc., Oy-
Tan-OytagmneHoByo pakumto, cogepxawyto 30-40 %macc. bytagneHa, 25-30 %macc. nso-

ByTuneHa, THKENy CMOSTY NMMPONN3a W NErkyto cMory NMponnaa (ppakumio XUAKMX NpoLyK-
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TOB NMPONN3a), U3 KOTOPOU BbILENAOT apoMaTudeckme yrneBoaopoabl — 6eHson, Tonyon,
KCUIOnbI.

CbipbemM Ans ycTaHOBOK NMUponu3a ABNSKTCA: HadTa, 3ataH, rasouns, CHIT, nponan,
Oytanbl, BI'C, 4K, LLUDJTY.

B Poccum nponssoactBa nuponuia yCroBHO MOXHO pasgenuTb no Buaam Cbipbs Ha
cnegytowme rpynnbl:

1. lMunponns sTaHoBOW dopakumm.

Muponns CYT n sTaHoBOM dpakymm.
Muponms yrneBofopoaHoro ceipbs (6eH3nHoBbIe dpakumm, LUGITY n CYT).

Mnponns yrneBofopoaHoro ceipbs (6eH3nHoBbIe bpakumm, LLUPJTY)

o > 0D

Mponua 6eH3NHOBBIX PpakLnn.

OcobbIX TEXHONOMMYECKMX PasnMynin B NpoLecce nNMponmaa He cyuiectayeT. PasHuuy
MEXAY OAHUM BapuaHTOM TEXHOSOMMN NMPOoNM3a u ApYyrMM MOryT COCTaBNATb HE3HaAYUTENb-
Hble KOHCTPYKTOPCKME peLleHMs no neyam. B 3aBUCUMMOCTU OT CbIpbA WU TEXHOMOMMM CXema
nepepaboTkM NPOAYKTOB NMPOSN3a MOXET HECKOMbKO oTnmyartca. B uenom Hambonee uene-
coobpasHo onucaTtb TEXHONOMMYECKME PEXUMBI M NapameTphbl, B 0OLWeM, He NPUBA3bIBasa X K
onpeaeneHHbIM TEXHOMNOTUAM.

Ha pucyHke 2.1.1 npuBegeHa npuHUMNnanbHaa TEXHOMormyeckaa cxema yCTaHOBKU
nmponusa.

Coipbe CYI co cknaga noctynaet B nojorpeeBaTtenb, A€ €ro HarpeearwT A0
60-80 °C. Cblpbe GeH3anHOBaga dpakuma Co ckrnaga nocTynaeT B nogorpeBaTtenb, rae ero
HarpesaroT o 100-110 °C. lNMocne nogorpesatensa cbipbe (CYI nnn 6eHsnHoBas dpakums)
HanpaBnsOT B KOHBEKLMOHHYIO YacTb NeYn NUPOnM3a, rae 3a cYeT Tenna OTXOAAWMX TOMnoY-
HbIX rasoB OHO Harpesaetcsa g0 180-200 °C, nocne 4Yero B CMECUTENE CMELLNBAETCS C BOAS-
HbIM napom — pasbasuTteneM. [onyyeHHyo CMeCb BOAAHOrO napa u UCXO4HbIX YrineBoaopo-
OB NOAAaT B 30HY BLICOKOTEMMNEPATYPHOW KOHBEKUMM, rAe CMeCh HarpesaeTtcs 4o 600-630
°C 1 3aTem HanpaBnaeTCAa B 30HY pagmaHTHoro oborpesa.

Ha Bbixoge 13 3meeBuMKa neynm nuponunsa cMmecb umeet temneparypy 800-870 °C(B
3aBNCMMOCTW OT BUAA CbIPbA N KOHCTPYKLUMKM NMpOo3MeeBuKa). [na pe3koro CHKEHNA Temne-
paTypbl NapocbipbeBas CMECb NOJAETCA B 3aKarO4YyHO-UCNAapUTENbHLIA annapaTt, rae oHa
oxnaxpaetca ao 330—-450 °C 3a cyeT xnagoHOCUTENS — KOTNOBOW MUTATENbHOW BOAbI, NO-
AaBaeMon B MEXTPYOHOEe NPOCTPaHCTBO 3akanovHo—McnapuTensHoro annapara. lNpm stom
N3 KOTNOBOW NUTaTeNbHOW BOAbI NOMYy4aroT HaCbILWEHHbIN BOAAHOW Nap BbICOKOrO AaBreHns
12—-14 Mlla, KOTOpbLIN HanNpPaensaT B NApPOCOOPHMK U3 KOTOPOro €ro OTBOANAT B KOMNEKTOP

HacbILLEeHHOro napa BbICOKOro gaBlieHNA AnA JanbHenwero neperpesa B BLIHOCHOM Mapo-
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neperpeeBaTene WUnn e AOMNOMHUTENbHO MOAOIrPEBAETCA B HWKHEN YaCTW KOHBEKLMOHHOM
CeKLMM neyw, Nocne Yero nocTynaeT B KOMMEKTOP neperpeTtoro napa. MNuporas, nony4yeHHbIN
Npy NMponn3e HadTbl, CKMKEHHBLIX YTNEBOAOPOAHLIX ra30B N PELMKIOBOrO NOTOKA, NOocTyna-
€T B KOJNOHHY MEPBMYHOrO pasfeneHnst nuporasa, rae nNpoOUCXOAuT BblAENEHNE N3 HEro Ta-
XenbiX NPOAYKTOB NMPONM3a (B HWKHEN YacTh KOMOHHbLI). [iporas ¢ BEpxHEN 4acTh KOMOH-
Hbl, OXNaXAeHHbIN A0 Temnepatypbl He Bonee 110 °C, HanpaBnAT B KOMOHHY BOAHOM 3a-
Karku, rae NpoOUCXOL4UT ero oxnaxaeHue u BbigeneHne ns Hero dppakuymm Cs-Co. MNuporas ¢
Bepxa KONOHHbI ¢ Temnepatypon He Bonee 40 °C HanpaBnaeTca Ha Bcac KoMmnpeccopa nu-
porasa, a Boga n3 KyboBOW 4acTWn KOMOHHbI HANPaBnseTCa Ha JanbHenwee pasgeneHne B
€MKOCTb-OTCTOMHUK.

B emkocTn npoucxoguT paccnamBaHve yrneBOLOPOAOB M BOAbI. YrneBoaopoab! no-
Lal0T B KOMOHHY MEPBUYHOIO pasfeneHns nuporasa B Buae dnermol, a n3bbIToK yrnesoao-
ponoB (pp. Cs-Co) oTkaumBaeTca ANna ganbHenwen nepepaboTkn unu Ha cknagsl. BogHein
CMNOW C MPUMECHLIO PaCTBOPEHHbIX YrNEBOLOPOAOB HAMPaBnsAT B OTMAPHYHO KOMOHHY AN
OTMNapKn OT PacTBOPEHHbIX YrNEBOAOPOAOB, NMOCME KOTOPOW BOAA NOCTYNAaeT Ha y3en nony-
YeHns napa pasbasneHus, rae npeespawlaeTca B nap pasbaBneHusi, KOTOPbIA CHOBA MOCTY-
naeT Ha ne4yn nmponmaa. Hebonbluoe KONMYecTBO M3BLITOYHOM BOAbI CNIMBAETCA B KaHanm-
3aunio B BUAE NPOAYBKM OT CONEN XECTKOCTU, NpeaBapuUTENbHO NPONAS LIMKIT OXNaKAEeHNS

0BOpOTHOM BOAOW B XONOAUIBHUKAX.
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OxnaxaeHHbIn Nnporas ¢ Bepxa KONMOHHbI BOAHOW 3aKarku HanpaBnaeTCa Ha MHOro-
CTyneH4yaTbI KoMnpeccop nuporasa. [locne kaxaonm CTyneHu Komnpeccopa nuporas oxna-
Xpaetca oOOpPOTHOM BOAOW M pasgensdeTcs Ha rasoBylo W XMAKYH ¢asbl B cenaparopax.
Mexay CTyneHamMu cxKatusa nMporas HanpaenatoT B aBCOPOUMOHHYHO KOMOHHY, OpOLLaemMyto
BOAHbBIM PacTBOPOM LLENOYN ANS OYUCTKU YrNeBOAOPOAOB OT KUCMbLIX npumecen. Linpkynum-
PYHOLUMA BOAHBLIA PACTBOP LUENOYN HEMPEPLIBHO OOHOBNAETCS NyTeEM A00aBNEHUNS CBEXEN
wenoun. OTpaboTaHHbINM pacTBOpP LLENOYMN HENPEPLIBHO BbIBOAUTCS C YCTaHOBKM U cobupa-
eTCH B €MKOCTW, OTKyAa HanpaBnaeTca Ha yTunmaauumio. [nporas, OYMLWEHHbIM OT KUCTbIX
npumecen, goxXnmaeTca Ao TpebyeMoro gaBnerHus, nocnenoBaTenbHO OXnNaxhaeTca B Ten-
noobmeHHmnkax go 15-18 °C, n nogaetcsa Ha OCyLUMTENN.

OcylleHHble yrneBoaoOpOAbl NOAAKTCA B psh MOCnefoBaTenlbHO PacnonOXeHHbIX
nNacTUHYaTbIX TENIOOOMEHHNKOB, r4e CTyNeHYaTo OXNaxaaroTca BNoTb 40 TemnepaTypbl —
160 °C 3a cyeT xonopa MCNapsroLerocs NponmneHa n sTuneHa, NoJarLWmMXCcs ¢ XONnoannb-
HbIX LIMKMOB, a Takke xonoga obpaTHbIX MOTOKOB MeTaHa W Boaopoaa.Takoe oxnaxaeHwe
NPONCXOAUT B HECKONbKO cTaguin. lNocne kaxgon crtagum TenNo0OMEHHNKOB YCTaHOBIEH Ce-
naparop, YrneBOoAOPOAHbIN KOHAEHCAT M3 KOTOPOro HanpaBnaeTCa B PEKTUPUKALMNOHHYIO
KONOHHY — AeMeTaHM3aTop, rae NnPonUCXoanT BbigeNeHne MeTaHO-Bo40POAHON bpakymm, KO-
TOpas HanpaBnAeTCa B TOMMMBHYO cucteMy npeanpuatna. KyboBbin NpoaykT aemeTaHu3a-
TOpa HanpaBnaAeTCAa B PEKTUPUKALNOHHYIO KONOHHY (4e3TaHM3aTtop), rae NpoMcxoauT oTae-
NeHne 3TaH—3TUNEHOBOW dpakumm OT OCTanbHbIX yrnesogoponos. Anga co3gaHua donermel B
AesTaHn3aTope UCMONb3YETCA XONOA CKWKEHHOrO NPOonuUeHa, Nony4aemMoro ¢ Xono4nnsHoOM
yctaHoBkU. Ky6 kKOonoHHbI oborpeBaeTca BOASHbLIM MNapoM CPeaHero AaBneHns.

[Mony4eHHyo 3TaH—3TUNEHOBYIO (PpaKUMIO HAaNPaBnatoT B NOAOrpeBaTesb, Nocne 4ero
eé cMeLlmBaloT C BOLOPOAOM W HanpaensatoT B PeakTop Ha rMapvpoBaHne aueTUNeHOBbIX
npumecen (XBOCTOBOE rmapupoBaHme). B 3aBUCUMOCTN OT TEXHOMNOMMN MOXET NPUMEHATCS
dpoHTansHOE rMapUpOBaHne Nerkoro nuporasa 40 BblAeneHUs 3TaH-3TUNEHoBOW dopakumn.
B peakTope Ha cTaumMoHapHOM Croe reTeporeHHoro KartanuaaTopa (nannaguncogepaimm
Kartannsatop) NPOMCXOAUT CENEKTUBHOE MMAPUPOBaHWE aueTUneHOBbIX npumecen. ocne
peakTopa 3TaH—3TUNeHoBas pakyms OCyLlaeTca U NogaeTca B PEKTUDUKALMOHHYIO KOMOH-
Hy. B KONOHHE BbIAENAOT TOBapHbIN 3TUNeH. [na co3gaHms donerMbl MCNONb3YETCA XONos
CKWKEHHOro NponuneHa, nony4yaemMoro C XONOAMMbHOW YCTaHOBKU. JUCTUNNAT, TOBapHbIN
3TUMEH, HanNpPaBnNAETCH ANA XPaHEHUS U AanbHENLLEro MCNOMb30BaHNA B APYrMx npoueccax.
Ky6 konoHH oborpeBaeTca rasoobpasHbiM NponuneHoM. 3TaH, nonyvaemMbli B Kybe KOnoH-
Hbl, HANPAaBMAOT B NeYb Ha NUPONN3 C LEMbHO NOMyYeHNA AONONHUTENBHOro 3TUNeHa.

Ky6oBbIn ocTatok geataHnaaTopa, cogepxawmm yrnesogopoabl C3-Cs, HanpaesnsoT B
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KOMNOHHY-LENPONaHM3aTop BMECTE C YrreBOLOPOAaMM, NONYyYEHHBIMU Ha CTaanUM KOMMPUMA-
pOBaHNSA OT CenapaTopoOB MEXCTyrneH4YaToro obopyaoBaHus, rae NPOUCXOAUT BblaeneHne
nponaH—nponuneHoBon dpakumm. Kyb konoHHbl o6orpesaroT BoAsAHbIM napom. [rasoobpas-
Has nponaH—-NponuneHoBas pakuMa KOHAEHCUPYETCSA B KOHAEHCATope, rae B KayecTee
xnagareHta WCnonb3yeTcsl NMPOMNWMeH yana MPOMUIIEHOBOrO XONOAWMIBHOrO uukna. Yactb
KOHAEHcaTa nogaeTcsa obpaTHO B KOMOHHY B BUAE dbriermMbl C NMOMOLLLIO Hacoca, a OcTae-
LWIMWCS AUCTUNNAT B razoobpasHoOM BUAE HanpaBnseTCs Ha rMapupoBaHMeE, B MPOLECcCce Ko-
TOPOro NPOUCXOAWNT yAaneHne MeTunaueTuneHa n nponagmeHa. llocne ruapmpoBaHns raso-
obpasHyto NponaH-npPoNMNEHOBYD PpakLmio NOABEPratoT OCYLUKE, KOHAEHCaUMM 1 Hanpas-
NSKT cHavana B OTnapHyro KOonoHHy C2, rae 13 Hee yaanawT MeTaH-3TaHOBYHO dpakuumio, a
3aTeM — B KOJIOHHY MOSyYeHUst nponuneHa. ToBapHbIA MPONUIIEH C BEpxa KOMOHHbI
HanpaBnseTCs Ha cknag, nponaHoBas dpakums ¢ Kyba KOMOHHbI HanpaBnseTCsa B Ka4ecTBe
PELMKNOBOro NoToKa Ha neyvn nuponmaa.

Ky6oBbIN OCTaTOK KONMOHHbI—AENPONaHn3aTopa, COCTOAWMN NPENMYLLECTBEHHO U3 Y-
nesopopopoB Cs4-Cy, NnofaroT B pekTUOUKALUMOHHYIO KONOHHY AebyTaHusaTtop. JaHHasa Ko-
noHHa pabotaeT npun gasnennn 0,35-0,45 MlMa. Ceepxy KONOHHbI-gebyTaHnsaTopa oTbu-
patoT pakumio C4 yrneBoaopOL 0B, KOTOPYHO KOHAEHCUPYIOT B KOHAEHcaTope, paboTarolem
Ha oxnakgaroLlen Boge.

KyBoBbIN NpoayKT KONMOHHbI—AebyTaHM3aTopa HanpaenatoT B KOMOHHY AeneHTaHn3a-
TOP, NPeABapuUTENBHO CMELLAB C YINEeBOAOPOAAMM, MOMYYEHHbIMW Ha CTaaum 3aknakm nmpo-
raza. CBepxy KOMNOHHbI BbIAENSETCA NeHTaH-aMuneHoBas opakums, KoTopasa KOHAEHCUPYeT-
cs B kOHAeHcaTtope, paboTtarowem Ha obopoTHOM Boge. YacTb neHTaH-aMuneHoBown bpak-
LM HanpaBnseTcsa B Ka4ecTBe OpoLLEHNs 0BpaTHO B KONMOHHY, BanaHcoBOe KONMMYECTBO OT-
npaenseTtca notpedutento Nmbo B peumkn Ha neun nuponmsa. KyboBbI NpOAyKT KOMOHHbI
(NMMPOKOHAEHCAT) UCMONb3YETCS Kak Cbipbe ANA NONYyYEHNA apoOMaTUYECKNX YrieBOLOPOLOB.

Hopmbl pacxoga Chipbs 1 SHEPropecypcoB npueeaeHsl B Tabnuue 2.1.1.
2.1.2 Tekywme ypoBHM IMUCCUUN B OKPYXKaloLyro cpeny

B tabnuue 2.1.2 npeacraeneHa mHdopmaumsa no Beidpocam n cbpocam npeanpus-
TN — NPOM3BOANTENEN 3TUNeHa. B nponseoacTee aTuneHa NnMponm3om 6eH3MHOBLIX dpak-

L n CYT oBpasytoTca Takme OTXOAbI Kak KOKC U XKenToe Macro.
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Tabnuua 2.1.1— JocTurHyTble nokasatenu noTpedneHns Cblpbsi U SHEPropecypcoB™

TexHonoruna Muponuns yrneso- Muponus yrneso-
Muponus Muponuns yrnesoao-
Muponus AOPOAHOrO Cbipbsi AOPOAHOrO Cbl-
. CYl n ata- | poaHoro cbipba (6eH- Muponus 6eH3NHOBBIX
3TaHoBOW . (6eH3nHoBbIE pba**** .
MokasaTenu HOBOW (ppak- | 3uHOBbIE paKkyumK, dpakynn
dpakynu dpakyum,
Lun WY n CYT)
Wdny)**
Cblpbe, KriT HeT faH-
1950-2150 1950-2150 2260 2795 5 HeT AaHHbIX
HbIX ’
OnNeKTpo3Heprms, HeT gaH-
1280-1400 70-77
KBT*u/T HbIX 40*** 43,6-51,2 HET AaHHbIX
(1,1-1,2) (0,06-0,07)
(Mkan/T)
TennosaHeprus, HeT faaH-
— 3,8-4.2 0,616*** — HET AaHHbIX
lkan/T HbIX
HeT AaH-
Map, MNkan/T 1,8-2,0 — - — HET AaHHbIX
HbIX
TonnBHLIV ras, HeT AaH-
1100-1200 680-750 22 54 6-65 5 HET AaHHbIX
Kr.y.T./T HbIX ’ ’

* YpenbHble gaHHbIe npyBeaeHbl HA COBMECTHOE MPOM3BOACTBO 3TUNEHa U NponuneHa

** YaenbHble AaHHbIe NokasaHbl HAa COBMECTHOE MPOU3BOACTBO 3TUMEHA U NPOonMNeHa 1 npu COOTHOLLEHUM CTPYKTYPbI ChIpba M-
ponunaa rasosoefxkungkoe 20/80.

*** YaenbHble gaHHble N0 NoTpebneHnto SHepropecypcoB NoKasaHbl TOMBLKO MO SHepropecypcam, nocTaBngeMbIM CO CTOPOHbI,
COBCTBEHHbIE 3HEPropecypcChbl B pacy€Ttax yaerbHbIX NoKka3aTeneun He yYTEeHb.

**** YaenbHble AaHHble noka3aHbl Ha COBMECTHOE MPOU3BOACTBO 3TUNEHAa U NponureHa n npu COOTHOLIEHUN CTPYKTYPbI CbIpbS
nnponuaa rasosoesxuakoe 40/60. MNpn namMeHeHN COOTHOLLEHWUS CbIpba AaHHbIE MOTYT M3MEHATLCS.
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Tabnuua 2.1.2 — TekyLumMe YPOBHU SMUCCUUN B OKPYXKAIOLLYIO Cpeay nNpu NPoM3BOACTBE 3TUNEHA

Muponus aTaHoBOW

Muponus CYT n aTa-

Muponus yrnesoao-

POAHOrO Cbipbs

Muponus yrnesoao-

POAHOrO Cbipbs

Muponus yrneso-

JIOPOAHOrO Chl-

Muponns 6eHx-

3MHOBbIX dopak-

Textonorys hpakyum HOBOW (hpakyun (6eHsunHoBbIE dpak- (6eH3nHOBLIE pbs ymn
umu, WY n CYIN) | dpakumn, LLUDITY)**
3arpsasHsarowme BelecTsa B Bbibpocax, KriT *

NOx HET AaHHbIX He Gonee 1,6 He Bonee 4,0 He Bonee 4,1 He 6onee 0,38 HET AaHHbIX
CO HET AaHHbIX He Gonee 0,5 He Bonee 5,3 He Bonee 5,0 He 6onee 0,27 HET AaHHbIX
Cymma yrneso-

AopopoBs HEeT AaHHbIX He Bonee 1,7 He Bonee 8 He Gonee 11 — HEeT AaHHbIX
(6e3 meTaHa)

3arpssHaowme BewecTsa B cbpocax, Kr/T

Hedrenpoaykrsl HeT AaHHbIX He 6onee 8,0 He bonee 0,4 He Bbonee 0,5 — HeT AaHHbIX
XMK HEeT AaHHbIX He Bonee 15 He Gonee 10 He Gonee 10 He Bonee 28 HEeT AaHHbIX
pH HeT AaHHbIX 8,4-11,7 en. pH 9-11 en. pH 6,5-10,5 eq. pH — HeT AaHHbIX

* [1aHHble Nony4YeHbl HA OCHOBE pacYeTHOW MoAENN

** YpenbHble faHHble NoKasaHbl Ha COBMECTHOE NMPON3BOACTBO 3TUMEHa U NponuneHa
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2.2 NMpounsBoacTBO NponusneHa

OpHVM 13 Hanbornee WMPOKO NPUMEHAEMbIX MONMMEPOB ABMAETCA nonunponuneH. Ua
Hero marotaenuearoT TPyObl, OUTUHIN, KOBPbLI, YNAKOBKY, NMEHKY 1 T. 4. Ha cerogHawHun
AEeHb NPOW3BOACTBO MONMMNPONUIEHa COCTaBNsaeT NpubnuanTensHO 65 MIH. TOHH B rOA.
MoHOoMepoM Ans  nNpow3BOACTBa nonvnponuneHa 4aBngetca  nponuneH.  omumo
NoONMNPONMeHa NPONUIeH SBNSETCH CbIPbEM ANA NPOM3BOACTBA APYrMX KPYMHOTOHHAXKHbBIX
NPOAYKTOB.

B Poccunckon depepauum npomsBoguTca OKONo 3 MIMH. TOHH MNpOnuneHa B rog,
MakcMmarnbHble MOLLHOCTX MO npown3BoacTtBy nponuneHa npuHagnexar 000 "Tobonbck-
Monunmep" (po 18,7%) wn TMNAO "HwxHekamckHedTexum" (okono 14,1 %). OcrtanbHble
npeanpusaTMsa NpomssoaaT ot obwen cymmbl oT 1 % 0 9 %.

B Poccum OCHOBHOE KONMMYECTBO nMpONueHa npou3BOANTCA MyTEM nNMponuaa
YyrneBOLOPOAHOrO Chbipbf, @ TakKke AernapupoBaHMeEM nponaHan nytem KatannuTudeckoro
KpekuHra. Mpu nmponunse n katanuTUYecKoOM KPEeKMHre MponuiieH He ABMNSETCHA KMHYeBbIM
NPOAYKTOM, a Mony4aeTca Kak COnyTCTBYHOWMW nNpoaykT. Cbhipbe ANa npou3BoacTBa

nponuneHa npmeeaeHo B Tabnvuye 2.2.1.

Tabnuua 2.2.1— Ceipbe A4na Nnpon3BoACTBa NponuneHa

Mpouecc Chbipbe
Muponna CVYrI, Wony, Hadta, Mo
KaT. kpekuHr MaayT, BakyyMHbIN ra3onnb
HernapupoBaHue MponaH

2.2.1 OnucaHne TeXHONMOrMYECKNX NPOLLEeCCOB, UCMOJIb3yEMbIX B HacTOsIWEE

BpeMA

TexHonorma nonyyeHns nNponuneHa NyTem nNMponuaa yrrineBoLOpPOAHOro Chbipbs Bbina
AeTanbHO paccmoTpeHa B rnaee 2.1 «[1pon3BoACTBO STUNEHa», TEXHOMNOMMUS MONyYEHUSN
nponuneHa NyTem KatanuTUYecKoro KpekMHra getanbHO paccMOTpeHa B cripaBoYHuke HOT
«HedpTtenepepaboTtkay; NosTOMy B AaHHOW rnaee OyaeT paccMoTpeHa TEXHOMOrMS nonyde-

HWA NponuneHa AernapupoBaHneM nponaxa.
2.2.1.1 QlernapupoBaHue npona-Ha

Ewe B Hayane 90-x rogoB NpoLUnioro Beka yCTaHOBKU AernapupoBaHus paccmatpu-
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Banmcb, B OCHOBHOM, kak Cnoco® nonyyeHust n3obyTuneHa, OfHaKo YKe K KOHLY AecaTune-
TS HamMeTMnach TEHAEHUMS Ha MPOMNUIEH OPUEHTUPOBAHHOE NPOEKTUPOBAHNE TakMx ycTa-
HOBOK.

CylwlecTByeT ABE KOMMEPYECKM peanm3oBaHHbIX TEXHOMOMMM MOMyYeHns nponuneHa
n3 nponaHa: «Oleflex» komnanHum UOP, 1 OAO HUN «ApcuHTesy.

OCHOBHbIM NPOAYKTOM MPOLIECCOB AernapupoBaHns ABNAETCA NPONUneEH.

CbIpbeM 4NA ONUCLIBAEMbIX NPOLECCOB ABMSETCHA NPONaH.
2.2.1.1.1 TexHonorusa "Oleflex" komnaHun UOP

Ana nposenenna gerngpuposanHus B npouecce Oleflex ncnone3yroT nnatMHoBble Ka-
TanMsatopbl Ha MNOASIOXKKE N3 OKUCU ariOMUHUA C LENOYHbIM MPOMOTOPOM. TexHonormnye-
cKkasa cxemMa npegcraeneHa Ha puc. 2.2.1.

HdernapupoBaHne nponaHa NPoBOANTCSH Ha KatanuaaTope C ABWKYLMMCS CNoem Ans
ero HenpepbIBHOW pereHepaumn.

[Mpon3BOACTBO COCTOUT U3 TPEX OCHOBHLIX CEKLMN:

*CEKLMA OYNCTKU CbIpbS,

*pPEaKTOPHON CEKLUNI;

*CeKLMS BblAENeHns NpoayKTa.
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Kaxxgas 13 gaHHbIX CEKUMIA B CBOKO OYepeab BKNOYaeT B cebs yanbl nepepaboTkm no-
TOKa CbIpbS.

CeKkums OYMCTKM CbipbS NpefHasHadeHa Anga ypaneHnsa mMeTaHona n U3BreYeHus
a30THbIX KOMMOHEHTOB, METaNNOB, BOAbLI U TSXKENbIX YINEBOAOPOAOB N3 CBEXEro NMponaHo-
BOrO Cbipba. YaaneHne meTtaHona Heobxoanmo, 4tobbl nabexars oOpasoBaHNA OKUCK yrie-
pofa B peakTopax AEerMapupoBaHus, KOTopasi MOXET Bbi3BaTb AE3aKTMBaLMIO KaTtanusaropa.
Mpumeckn Takke MOryT BbI3BaTb Ae3aKTUBALMIO KaTanuaaropa.

Ceexee cbipbe — npornaHoBasd gpakuma NocTynaeT B MPOMbIBOYHYHO KOMOHHY, rae
BCTPEYHbIM MOTOKOM LMPKYNALNOHHOW BOAbI U3 HEro BbIMbiBaeTcs metaHon. OboraweHHan
METaHONOM BOAA BbIBOAUTCS M3 MPOMBIBOYHOW KOMOHHBI M MOCE Harpesa nonagaeT B Me-
T@HONbHYK KOINOHHY, F4e MPOUCXOAUT MPOLECC OYMCTKM BOAbI OT MeTaHona. banaHcosoe
KONNMYEeCTBO MEeTaHona BbIBOAUTCSA 3a rpaHuuy npousBoacTBa notpedutenam. OtnapeHHas
BOAAa NOCNe OXNaXAeHNSA BO3BpaLLaeTCsl Ha MPOMbIBKY MponaHa.

OunweHHasa oT MeTaHona nponaHoBasa pakuna HanpaenaeTcs ganblle ona yaane-
HUS COEAMHEHUA a30Ta M CnejoB METannoB, NOCNefoBaTENbHO NPOXOLUT CBEPXY BHU3 Ye-
pe3 3awmTHble agcopbepsl. [Ana yaaneHns Bogbl, COAEPXKALLENCS B Cbipbe NOCIe NPOMbIBKY,
NOTOK HaNpaBNsAETCs B KOArynsTop (rae OTAENAETCA OCHOBHAsA Macca NPUHECEHHOW BOAbI) U
OCyLUUTENM (3anoSIHEHHbIE aACcOopPOEHTOM, rae oTAENsAETCs OCTaTOUHOE KONMMYECTBO BOAbI OT
nponaHoBoro notoka). OuYnLEHHbIN NponaH HanpaenaeTca B AenponaHv3aTop Ana yaane-
HUS TSHKENbIX YrNEBOAOPOAOB.

lMepen nogaden B AenponaHM3aTop CbiPbEBOM MOTOK 0O6E3METaHONEHHOrO nponaHa
CMELLNBAETCA C PELMKIIOBLIM NMPOMNaHoOM M3 yana pasfeneHns nponaH-nponMneHoBon dpak-
UMK 1 HanpaeBnaeTca B TennoobmeHHuK, rae Harpesaetca o 106 °C. lNMponaH 13 Tennoob-
MEHHMKa MOCTynaeT B AENPONaHN3aTop B BUAE NaAPOXKUAKOCTHOM cMecu. lNapbl 04MLLEHHOTO
OT TSKEMbIX YrNEeBOAOPOAOB MponaHa MOCTynarT Ha KOHAEHCALUMIO B BO3LYLUHbIA XONO-
AWINBHUK U HanpaensoTca B CUCTEMY cenapauun. B cucteme cenapauumn oumLeHHbIA Npo-
naH CMELLUMBAETCA C NOTOKOM BOAOPOAA, NOCNE Yero HanpaensieTCa B PEAKTOPHYH CEKLIMIO.

KyBoBbIN NpoayKT U3 AenponaHnsaTopa HanpaensieTcs B KONOHHY OTNapku, rae npo-
NCXOAUT OTAENEHNE NErkux yrneBoAopoAOB, KOTOPbIE HaMPaBnsTCA B TOMMUBHYK CETb,
TSPKENbIE YINEBOAOPOLbI BbIBOAATCA Ha rpaHuLly NPon3BoACTBa NoTpebutensm.

Mepen nofayen B peakTOPHYH CEKLMIO B CbIPLEBOW MOTOK BMPLICKMBAETCA LUMETUI-
ancynedung (AMAC). AMAC npeaynpexaaet obyrnepoxmnsaHme ctanm 3a c4eT obpasoBaHna
cnos cynbduaa XxpomMa Ha NoBEPXHOCTU TPyD peakTopoB M MeYeEn, a Takke CHKaeT NpoTe-
KaHMe peakumm TepMMYECKOoro pacuienneHna nponaHa. CblpbeBOW MOTOK NOCNefoBaTenbHO

NPOXOAUT Yepes 4 peakTopa, Nepes KaxabiM BXOAOM B peakTop MPOAYKTOBLIM MOTOK Harpe-
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BaeTcAa B neun. [lermapvpoBaHue nponaHa npoTtekaeT nog HebosbWNM U36bITOYHBIM AaBne-
HuemMm, Temnepartype 635-650 °C B npucyTcTBMn BOoAOpOAA.
OcHOBHas peakuus AernapupoBaHuns OCYLECTB/IAETCA MO CXEME:
H H H
11 I

H-C,—G—G-H _j__lH-cl—czc-H + HQ
H H H H

MponaH MponuneH

MapannenbHO C OCHOBHOWN peakuuein npoTekalT NO60YHbIE peakuun, OCHOBHble U3

HUX:

1. O6pa3oBaHVe AMEHOBbLIX YI1€BOA0POA0B U KPEKMHT:

|f||-||-|I H H H

H-C-C-C-H H-C=C=C-H TU H-C=C-C H
HHH H
MponaaveH MeTunnaueTaneH
oy HH H
H-¢-§-CpH q:ﬁ: + H(i H
H H H H
3TnNeH MeraH

2. O6bpasoBaHue TaxXenbix hpakymii:

HH H
2 HCC=eH
H

MponwnneH

Y3en HenpepbiBHON pereHepauun katanusatopa (HPK) obecneumBaeT HenpepbiBHYIO
TPaHCNOPTUPOBKY KaTanusatopa no peakTopaMm W ero pereHepauuvio (yganeHue Kokca c no-
BepxHocTu). MOTOK KaTanmM3aTopa U3 HUXHEWR 4acTh Kax[oro M3 peakTopoB nof felicTBUeM
co6CTBEHHOrO Beca NoctynaeT B NPUEMHUKN KaTtanusartopa, rae ocyLlecTB/AseTCAa ero oxna-
XAEeHMe N o4YncTka oT yrneBoLopoAOoB MyTeM MPOAYBKA OTXOASALWMM BOAOPOAHbIM ra3oM Cu-
cTembl cenapauuun. OxnaxgeHve katanusatopa Heo6xo4vMMo AN npefoTBpalleHus nospe-
XOEHWI B cucTeMe TpybonpoBOAOB nepemMelleHunsa kataamsaropa. B nocnegHem HakonuTene
KaTanmMsaTtop npogyBaeTcss a3oTOM OT OCTATOYHOro Ko/imnyecTsa BoAopoda U yrnesonoposoB
ONA NCKYEeHUA UX nonajaHua B KUCNopogocoepXallyo cpefly KOJIOHHbI pereHepayum.

B kOo/OHHE pereHepaunn katanms3aTop BbDKMraeTcs OT KOKCa C MOMOLLbK MOTOKa cMe-
Cu aszoTa C kucriopogom. Takxe, ANA nNpefoTBpalLeHMs arnoMepauuy nnaTuHbl Ha NoBepX-
HOCTWU KaTanusartopa, B CUCTEMY [03MPYyeTCss He3HauyuTesIbHOe KOJIMYEeCTBO ra3oobpasHoro

xnopa.
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Ha BbIXxoAe 13 peakTtopoB Cblpbe OXNaxAaeTca 1 nonagaeT B KOMMPECCop NpOAYKTO-
BOro notoka. B komnpeccope nponuneHcogepxallmim noTok CKMMaeTCsa U aanee npoxoaut
OYUCTKY OT COeANHEHWU xnopa B agcopbepe C NOMOLLLIO HEPEreHepMpyeMOoro okemaa anto-
MUHUA. [prMBOAOM KOMNpeccopa CnyXuT naposas TypbuHa. [NonyyeHne napa NnponcxoauT B
3-x napoBbIx KOTNax (bownnepax) BbICOKOro AaBneHNa 3a CHET YyTUNU3aLMm BblAeNeHHbIX ner-
KMX yrneBogopOAOB W Bogopoaa.

B y3en ocyLuKn NpoayKTOBLIA NOTOK HanpaBnaeTca 4NA yaaneHnsa BOAbl U CEpOBOLO-
poAa, KOTOpbIM MOXET BbI3BaTb OTPaBMEHWE KaTanu3aTopa CEeNneKkTUBHOrO rmapupoBaHns, a
Takke yxyawWwnTb Ka4eCcTBO NPOMNUNEHOBOro NpoaykTa 1 TONnMBHOrO rasa. [locne atoro npo-
AYKTOBbIN NOTOK HaNpaBNAeTCa B CUCTEMY Cenapauui.

PereHepauyna ocyluntenen obecneunBaeTcs nogaden CHM3y BBEpPX Yepes agcopbepnbl
pereHepupyroLLIEro rasa - CMecu OTXOAALLEro rasa pekTUmKkaumMoHHON CeKumn aeaTaHusa-
TOpa, BOAOPOAHOro rasa nu3 CUCTEMbI cenapaumm 1N OTXOAALLEro rasa CUCTEMbl OYUCTKM BO-
fopoga. lNoTok rasa pereHepaumm n3 agcopbepoB HanpaBnaeTca B ckpybbep rasos pereHe-
pauuw, rage coaepXawpmmnca B rasaoBom CMECU CepOoBOAOPOS MOrMOWAETCa LUPKYIMPYOLLMM
BOAHBIM pacTBOPOM Lienoyn. OUMLLEHHbIA YrNeBOAOPOAHbIA ra3 C Bepxa KOMOHHbI Hanpas-
NsSeTca B TOMNMBHYO CeTb, OTpaboTaHHbIN pacTBOp M3 Kyba KOMOHHbI C MakCcuMarnbHbIM KO-
HEeYHbIM CogepXaHnemM cynbmnaos HaTpma A0 60 r/n HanpaBnaeTca B €MKOCTb Aerasaunm
wenoum n ganee B 6NOK OYMCTKU. TEXHONOrMA OYUCTKU CyNbUAHBLIX CTOKOB, paspaboTaH-
Haa dupmon Shell-Paques (Monnanams), 9BNAeTCA 3KOMNOrMYeckn YMCTbIM BUNONOrMYECKUM
npoueccom 06e3BpexmBaHnsa Cynb@OULHbLIX CTOKOB C MPUMEHEHMEM XNBOrO BUOXMMMYECKOrO
Katanusaropa — cepobakTepuin, KOTOpble NpeobpasyoT cepocogepkalyme coegmHeHns 4o
KOHEYHbIX NPOAYKTOB OKUCMNEHUS — CynbdaToB, NPY 3TOM OTXOAALLMNA OYMLLEHHBIA NOTOK NO-
cne buopeakTopa ConepXuT MeHee 1 Mr/n cynbnaos.

Cuctema cenapayumn npegHasHadeHa Ans BblAeNeHnsa U3 NpoAYyKTOBOro NoToka BOAO-
poAa, HanpaensemMoro B CUCTEMY OYUCTKM BOAOPOAA, a Takke ANSA NOMy4YeHUs CMELLaHHOoro
NOTOKa CbIPLEBOro NponaHa ¢ BOAOPOAOM.

Ha HavanbHOM 3Tane B cucteme cenapaunmn npoayKTOBLIA NOTOK NOCHE OXNaXKaeHUs,
nonagas B cenaparop BbICOKOro AaBneHus, pasgensaerca Ha 2 noToka: ra3oBbii (BO4OPOAO-
coaepxalimn NoToK), XUAKMA (MpOonaH-NPOoNMNeHoBbIN NOTOK). [anee rasoBbin NOTOK Nona-
[aeT B cenapaTop CpeaHero faBneHus, rae Kak n B cenapaTtope BbICOKOro faBneHns pasge-
NAeTCa Ha 2 NoToKa (rasoBbIv U Xnakun). Ha cnegyrowem atane oCTaBLUMNCA ra3oBbli NOTOK
HanpaenseTcs JYepes TypboaeTaHaepbl B cenapaTop HU3KOro AaBneHus, rae OTAENATCA
octaBwmecsa yrnesogopoabl Cs. »Knakui nponaH-nponuneHoBLIN NOTOK HanpaBnaeTca 13

BCEX CenapartopoB B NCNAPUTENTBHYHO EMKOCTb, rae OoTAeNnArTCA Nerkme yrnesogopoabl, Ko-
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TOpble BO3BpalLalTCA B CUCTEMY, MPONAaH-NPONUIEHOBLIA MOTOK HanpaB/isieTCA B peakTop
CEe/IeKTUBHOIO rMapupoBaHunS.

N36bITOYHBI NOTOK BOAOPOACOAEpPXKaLLero rasa us ysna cenapayum noctynaeTt B CU-
CTeMy OYUCTKM BOAOpOAa, rae MeToLOoM KOPOTKOLMKIOBOW aacopbuun pasgensercs Ha BO-
popop (99,99%) u notok yrnesogopofHoro raza. OCHoBHaa 4YacTb BOAOpO4a BO3BpallaeTcs
B peakTOpPHYI CEeKUWK ANs BOCCTAHOBJ/IEHMS M Harpesa katanam3artopa, 4acTb MoToka BOAO-
poja KOMNpUMUpYyeTCa U HanpaBaseTcs Ha NPOM3BOACTBO MOSIMNPONUAEHA U B peakTop ce-
NEeKTUBHOIO rMApUpPOBaHNA. YrneBOAOPOAHbIA ra3 M3 CUCTeMbl OYUCTKM BOAOpPOAa Hanpas-
naeTcsa B TONJ/IMBHYO CETb.

JINUEeH3MOoHHbIR npouecc cenekTusHoro rugpuposaHna Huels (CWA) npepctasnser
CcO60li BbICOKOCENIEKTUBHY TEXHOJIOTUIO C HEMOABWMXHBLIM C/I0EM KaTtanausatopa, npegHasHa-
YEHHYI0 ONd TMAPUPOBAHUA aueTUIeHOBbIX Yr/1eBoA0poaoB U AnoneUHOB BOAOPOLOM B
MOHOO/IEOUHBbI.

Peakuumn ruaprMpoBaHusl OCyLLECTB/ISAKOTCS NO CXEME:

CH =C —CH3 + H2 » CH2 = CH —CH3
METUIALETUNEH MPOMUIEH
H H H H H
\ 1
A - T H2 c=c-c|-H
/
H H H H
MPOMALVEH MPOMWAEH

Bcnepncrteme cBoeli BbICOKOW CeNEeKTUBHOCTU rnybuHa npeBpalieHns aueTuIeHOB U
AneHoB hakTnueckn coctaBnget go 100%, notepu nponuseHa Npu HacbIWeHUN ABNAKTCA
MUHUMa/TIbHbIMW.

[danee nponaH-nponuaeHOBbI NOTOK HanpaB/feTca B AeaTaHn3artop.

Ha Bxofe geataHu3zatopa nponaH-nponuaeHoBbIi NOTOK CMEeLNBAETCA C PELUKIOBbLIM
NOTOKOM npou3BoacTBa nonunponuneHa. Ky6oBblii NPOAYKT C HM3a OTNapHOWM KOJIOHHbI
HanpaB/fisieTCA Ha pasfjefsieHne B NponaH-nponuIeHOBY KOJIOHHY, Mapbl C BepXa KOJIOHHbI
HanpaBnATCA B PEKTUUKALNOHHYIO CeKuuto aeaTaHu3aTtopa. Ky6oBbli NpoAyKT pekTudu-
KaLMOHHON ceKkunn geaTaHusaTopa BO3BpalilaeTcs B KayecTBe OPOLWEHUA B OTNapHyl Ko-
NIOHHY AeaTaHu3aTtopa, napbl C Bepxa pekTU(UKauMOHHON cCeKkuun HanpasnsAwTCA Ha pere-
Hepauuio ocywmnTesiein NpoAyKTOBOro noToka.

MponaH-nponuieHoBas KOMIOHHA COCTOUT M3 180 pekTuduKaLMOHHbLIX Tapenok, Takoe
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Konu4ecTteo 0BycnoBneHo BnmMskumMm TemnepaTypamm KMneHus nponana v nponunena. C ky-
Ba KonoHHbI, HenpeobpasoBaHHbIM NMponaH BO3BpawaeTca B genponaHusartop. C Tapenok
oTbuparoTCs HEMpopearnpoBaBLLNE aLEeTUINEHOBLIE YINEBOAOPOALI N ANonedmHbI, NOTOK KO-
TOPbIX BO3BPALLAETCA B PEeakTop CEMNEKTMBHOrO rmgpupoBanms. lMapbl ¢ Bepxa nponaH-
NPONUIEHOBOW KOMOHHBI HanNpPaBnsAOTCA Ha BCac KOMMpeccopa TennoBoro Hacoca. [locne
NMEPBON CTYMEHM KOMMpeccopa TEMSIOBOrO Hacoca Mnapbl NMPOMUIIEHa HanpaeBnsaTCA B pe-
Bonnepbl NponaH-NPONUINEHOBON KOMOHHLI. B pebonnepax ytunmsmpyeTtca Tenno nponune-
HOBOrO rasoBOro NOToka, 0Opa3oBaHHOE B MPOLIECCE CKATUA Ha NEPBON CTYMEHU KOMMPEC-
copa, napbl KOHAEHCUPYIOTCSA N HanpaBnstoTCA Ha OPOLLEHNE NPONaH-NPONMIEHOBON KOMOH-
Hbl. CXXaTbI NPONUNIEHOBBIN ra3 Co BTOPOW CTYNEHM KOMMPECCcopa KOHAEHCUPYETCA N TaK Xe
BO3BpALLaETCA Ha OpPOLUEHME MpPOMNaH-NMPONUIEHOBON KOMOHHLI, ©anaHcoBOE KOMMYEeCTBO
HanpaenseTcs B BydepHble €MKOCTU MPOMEXYTOUHOrO XpaHeHUst NponuieHa n ganee Ha
NPOM3BOLACTBO NONMMNPONUIEHA.

OCHOBHbIM MPOAYKTOM MPOM3BOACTBA SABMAETCA MPONUNEH C KOHUEHTpaunen He me-

Hee 99,5% macc.
2.2.1.1.2 TexHonorna OAO HUWN «ApcuHTtes»

[Ana npomsBoacTBa NponuneHa 13 nponaHa NPUMEHSTCA peakTopbl C KUMALWMM CRno-
eM MUKPOCHEPNHECKOro antoMOXpOMOBOro katanmaartopa. [1ockonbKky npouecc Aernapupo-
BaHVS WAET C NOrnoLweHeM Tenna, To KatannaaTtop, NpMMEeHaeMbI B npoLecce, OgHOBpe-
MEHHO ucnonbayetca U kak TennoHocutens. TexHonorma OAO HUWU ApcuHTes nossonsaer
CTPOUTb YCTAHOBKN C MPON3BOAUTENBHOCTLIO MO nponunery Ao 400 TeiC. TOHH B rog. NpuH-
umnmanbHasa TeXHOMNornyeckaa cxema npouecca npeacrasneHa Ha pucyHke 2.2.2. Temnepa-
Typa B peaktope —550-600 °C, gaBnenne —1,1-1,5 6ap. Obwan cenekTMBHOCTb npoLuecca
no nponunery coctasnsaeT 89% monH. KoHBepcusa nponaHa 3a 0AuH NPOoXof HaxoauTcsa Ha

ypoHe 40%. PereHepauus katanmsatopa OCyLLeCTBNAETCA HENPEPbLIBHO.
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rponax-nponuneHosas
TonnuéHb it ra?

[MponaH

MponwuneH

Qrpaborarbu NHEBE

KeTAIVEATOP AMIQM

PuncyHok 2.2.2 - MpuHynnnanoHaa TeEXHO/IOTMYECKaa cxema npouecca ApcuHres

Hopmbl pacxona cbipba Y 9HEPropecypcos npueefeHsbl B Tabnuuye 2.2.2.

2.2.2 Tekyuine ypoBHN 3MUCCUU B OKpYyXaloLwwy cpeay

B tabnuue 2.2.3 npeacrtasneHa MHGopmauusa no Bbibpocam M cbpocam npepnpus-

T — npousBoguTeneit nponuneHa.
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Tabnuya 2.2.2— [JoCTUrHyTble nokasatenu NoTpebneHns Chipbsa U SHEPropeCypPCoB MO NPOM3BOACTBE NPONUMeHa

[erngpupoBaHue nponaHa: TEXHONorus

JernapuposaHme nponaHa: TEXHONorna ApcuH-

TexHonorusa
«Onednekc» Tes
[NMponaHoBas akuma (96%
P PpakLyA (96% 1210-1330 HEeT AaHHbIX
nponan), Kr/T
OneKTposHeprmsa, KBT*u/T 135-150 HeT LaHHbIX
MpupogHbIv ras, Kr/uac 10900-12000 HEeT AaHHbIX

Tabnuya. 2.2.3— Tekywme ypoOBHU 3MUCCUN B OKPYKAIOLLYIO Cpeay Npu NPou3BOACTBE NPOnuneHa

[erngpupoBaHue nponaHa: TeXHONorus

JernapuposaHne nponaHa: TEXHONorna ApcuH-

TexHonorng
«Onednekc» Tes
3arpsasHarowme BelecTsa B Bbibpocax, KriT*
NOx He 6onee 8,5 HET AaHHbIX
CO He Gonee 1,5 HeT AaHHbIX
Cymma yrnesogoponos (6e3 metaHa) — HeT AaHHbIX
3arpsasHaowme BewecTsa B cbpocax, Kr/T
HedbTenponykTbl He Gonee 0,03 HET AaHHbIX
XMK He Gonee 0,7 HeT AaHHbIX
pH — HeT AaHHbIX

* [laHHble Nony4YeHbl HAa OCHOBE PacYETHOM MOAENN
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2.3 NMpou3BoacTBO U300yTUNEHA

N300yTneH MOHOMeEp SBNSETCA MHOrOTOHHE&KHBIM MOHOMEPOM  annudaTn4eckoro
paga. U3obyTuneH cylecTByeT B ABYX TOBapPHbIX (PopMax: Kak KOMMOHEHT C4 pakumm 1 Kak
YNCTbIV NPOAYKT. KOHUEHTpUpOBaHHLIN n300yTUNeH (Ynctota >99%macc.) NPUMEHSIOT Ans
NONYYEHNS Pa3fMYHOro pofa CUHTETUYECKUX KaydykoB. [MonyyaroT Takon NpoAyKT MyTem
BblAENeHnsa mn3 mns3obyTuneHcogepxawen dpakumm pasnuyHbIMiU METOAaMU: 3KCTpakumen
CEPHOW KWUCNOTOW, 4Yepe3 NPOMeEXyToyHoe obpasoBaHne TpPeT-OyTUNoBOro cnvpta unm
METUN-TPEeT-OYyTUNOBOro admpa Ha reteporeHHblx katanuaaTtopax. Camy xe Cs4 dpakymto
nony4arT nyTeM €€ BblAeneHUs W3 rasoB NUPOnu3a, KaTanuTUYEeCKOro KpekuHra wunm
aerngpvpoBaHnemM mn3obyTaHoBOW dpakumMm U n3oMepusaumen HopmarnbHbIX OyTnneHoB.
Mpn aTOM copepxaHne LeneBsoro npoaykra (M3obytmneHa) Bo dpakynm coctasnsaeTt oT 20
Ao 60%macc. B 3aBUCMMOCTM  OT  MUCXOAHOro  ChipbsA.  [OnNa  KOHUEHTpupoBaHUA
n3obytuneHcogepxawmx  pakumn  NMPUMEHSETCA  SKCTpakTMBHas  pekTudukauma C
AUETOHUTPUIIOM C MONyYeEHNEM a-OyTnneH-n3obyTnneHoBoOM bpakumn.

OcHoBHas macca KOHUeHTpupoBaHHOro msobytuneHa (72 %) wnaeT Ha nonydveHue
Oytunkaydyka. Kpome OyTunkaydyka Ha OCHOBe u30byTuneHa Takke nonyyaroT
CYHTETUYECKNE Kay4yyKU. W3OMNPEHOBbIM, NONMMN3oByTUNEHOBLIW, NNacTMacchl, TOMMMBO,
CMa3sKku, Npucagkn K macnam, noBepxHOCTHO-aKTUBHbIE BELLECTBa, pasHoobpasHble fobaBku
N Apyrne NpOAYKTbl, KOTOPbIE WCMOMb3YHTCHA MPaKTUYeCcKn BO BCEX OTpacnsax HapoOAHOro
X03g1cTBa.

N300yTmnneH n3 dpakymm C4 nnponusa BbIAENAOT NyTeM ero npespaileHns 8 MTEO.
Cxema 3TOro npomsBoacTea npeacraBreHa B pasgene 4 HacToswero cnpasoyHmka HAT.

TexHONOrMa KaTanuTU4ecKoro AermapuvpoBaHna naobyTtaHa, paspaboraHHas OAO

"ApcuHTes", peannaoBaHa Ha NPOMBbILLIEHHbIX Nnowagkax Poceun.

2.3.1 OnucaHune TeXHONOrM4YeCKNX NPOLLECCOB, NUCMOJIb3yEMbIX B HacToOsILEE

BpeMA

B npeabiaywem pasgene 2.1 [Ipoussodcmeo amusieHa Obin pacCMOTPEH Mnpouecc
nMponun3a, B pesyneTaTte KoToporo nonyyaetcs C4 ppakuma nuponuaa.

lMpouecc kaTanuUTMYeckoro KpekuHra onucaH B cnpaBoudnmke HAT «[lepepaboTtka
HedTUY.

B naHHOM pasgene onmMcaHo TOMbKO Karanutuyeckoe aerngpupoBaHne nsodyraxa.

byTaHbl (HOpManbHOroO WM W3OCTPOEHUS)) B OCHOBHOM COAEpPXKAaTCs B MNOMYTHbIX
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HedTSaHbIX razax. YacTb 3TUX rasoB OTAENAETCH B cenapaTtopax, a gpyras octaetcs B HepTu
N OTAendeTca npu ee crabuvnusagum, T.€. NpU OTFOHKE IEeTy4MX KOMMOHEHTOB (rasbl
ctabunmsaumm). OCHOBHbIM CNOCODOM BblAeneHnsa n3obyTaHa aBNaeTCa PeKTUPUKALMOHHBIN
meToa. lNMockoneky pasHuua B Temneparype KuneHus H-OytaHa u nsobytaHa CylecTBeHHa,
TO 3TO NO3BONAET nonyyatb 3TU Ppakumn OTAENBHO C BBLICOKOW YUCTOTOW (CopepkaHue

LleneBoro npogykra —98%macc.).
2.3.1.1 Katanutunueckoe germgpupoBaHme n3odyraHa

Ha cerogHAWHWA OeHb €AWHCTBEHHbIM BHEAPEeHHbIM Ha TeppuTtopun PO asnsetcs
npouecc, paspaboraHHbin OAO "HApcuHTes".

MpuHUMNUanbHaa TexHonorndeckaa cxema npouecca "ApcuHTes" npeacraBneHa Ha
pucyHke 2.3.1. [lerngpupoBaHme napaunHOB NMPOUCXOLUT B KUMNALLEM CrOe MENKO3EePHUCTO-
ro antoMOXPOMOBOrO KaTanuaaTtopa, HEMPEPLIBHO LIMPKYIMPYIOWEro MexXay peakTopom 3 u
pereHepaTopoM 4. lpn atom o 40% Tenna BHOCUTCH B 30HY peakuuu C KaTanmaaTopom,
neperpeTbiM Ha CTagun pereHepauum, octanbHOEe TEenno MOCTynaeT C CbIpbeM, HarpeTbiM
B TENNOOOMEHHMKE 1 1 Neun 2 nepen peaktopom. KOHTaKTHbIN ra3 13 peakrtopa 3 npoxoanT
KoTen-ytmnmsartop 5 n noctynaet B ckpybbep 6, roe AONONHUTENBHO OXNaXaaeTcs U OTMbl-
BaeTCA OT KaTtanua3aTtopHOM Mbinv BOAOWN. OUMLLEHHBIN ra3 KOMNPUMMPYETCa B cUCTEMe 8 U
HanpaeBnseTca B CUCTeMy koHaeHcaumn 9. HeckorpgeHcmpoBaHHble yrnesopopopbl Ca—
Cs nornowarotca  cmecbro  yrnesogopogoB  Ce—Ci2 B abcopbepe 10, oTroHATCS
Baecopbepe 11 KM BMeEcTte C XuOKMM MPOAYKTOM U3 KOHAeHcaTopa 9 nocrynaroT
B PEKTUPUKALMOHHBIE KONOHHBbI 12, 13 ANA OTAENEHNS HU3KO- N BbICOKOKMMALLMX MPUMECEN.
[bIMOBbLIE rasbl N3 pereHepaTopa 4 NpoXoaAaT KOTEN-yTunmM3aTop 5, oceoboxgaroTcs oT OC-
HOBHOM JONN KaTanu3aTopHOW MNbifiv B SNEKTPOPUNLTPE 7 UNN Ha LUMKNOHaX N Yepes ckpyb-

Bep 6 cbpacbiBaroTcs B aTMOCdeEpy.
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VBooyTaH+

. H306YTH/1e HOBaA
TorrvBHbI re? cb paHTa

Bo3BpaTHbIi
H306yTaH

-G\ /-d ] 7 H M

Cblipbe
\;V V_y M306yTUneH

OTtpaboTtaHHbIH Yrnesoaopoabl

Katanu sartop GI‘q:HKJmO:—C,,)
PucyHok 2.3.1 - lMpuHuyMnuansHaa TexHosiornyeckaa cxema npouecca "ApcunHres”

B npouecce gerngpupoBaHus Ha KartanusaTope OTKIafblBaeTCHA KOKC, B pe3y/bTare
aKTMBHOCTb KaTanusatopa nagaet. A BOCCTAHOB/NIEHUA aKTMBHOCTU OTpaboTaHHbIN KaTa-
nn3atop U3 peaktopa HenpepbiBHO nogaeTcsa B pereHepatop 4. PereHepauua katanmsaropa
nposoguTca Bo3gyxom npu 650°C u gaBneHun 0,117 MMa. TemnepaTtypa B 30He ropeHus
perynupyeTtcsa nojadyei TOMNJMBHOIO rasa. B HWXHel yacTu pereHepartopa MMeeTcss BoccTa-
HOBUTE/IbHbIN CTakaH, KyAa nogaeTtcsa NPUPOAHbIA ra3 Ansa BOCCTAHOB/IEHUA B Katasu3aTtope
N36bITOYHOIO LWEeCTUBA/IEHTHOIO XpoMa [0 TpexBasJieHTHOro. Ana pgecop6buuu npoayKToB
BOCCTAHOB/IEHNSA B HWXHIOI 4YacTb CTakaHa BBOAMTCA a3oT. [a3bl gecopbuum nocTtynawT B
30HY TOpeHus.

Ha npoussoacteax NAO CUBYP npoBegeHa PeKOHCTPYKUUA CUCTEM MbljieynassmvBa-
HUA. HoBble BbICOKOI((MEKTUBHBbIE LMKIOHbI MOBbLIWAKT CTENeHb ynaBnuBaHWA KaTanau3a-
TOPHOW NblIM B ThicAYM pa3: ¢ 98% po0 99,993%. Takke NPUMEHEH HOBbI BbICOKOI( (heK-
TUBHbIV TBEPAbIM KaTanmsaTtop, Tuna KAM, 4To NO3BOMIMNO CHU3UTL pacxoj katanusaTtopa Ha

TOHHY NMPOAYKUUN B HECKOJIbKO pas.
2.3.1.2 N3omepunsayma HopManbHbIX OYTUNEHOB B U306yTUNEH

NcxonHoe cbipbe - 6yTueHoBan hpakuus npegBapuTenibHO OTAENSeTCS OT TsHKeslbiX
yrneBoAopoAOB 1 nepencnapsieTcs B rasoByt ady. Mogorpetas 6yTuneHosasi opakuumsa B

napoBoli hase c y3na ucnapeHus Cbipbsi U BOASAHOI nap NocTynawT Ana HarpeBa B TEXHO/O-
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MMYECKYIO MeYb W 3aTEM B peakTop CO CTauMoOHapHbIM CNOEM antoMOOKCUAHOro Kartanmaarto-
pa.

[Mocne peakTopa KOHTaKTHbIM ras npeaBapuUTENbHO OXNaX[aeTca B KOTnax-
yTunmsatopax C BbipaboOTKOM BTOPWUYHOrO napa, a 3aTemM OXNax4aeTca M OTMbIBaeTCs B
ckpybbepax n noctynaeT Ha KomnpummpoBaHue. OBpasyromncs Npu OXNaxKaEHUA U KOH-
AEeHCaunn — KOHAEHCaT KOHTaKTHOro rasa OTcTamBaeTCs OT YrNeBO4OPOAOB Ha y3ne OTCToS.
[Mocne y3na KOMNPUMMPOBaHNA B XUAKOW dase n3obytmneHoBas dpakuma nojaetcs Ha
y3en BblaeneHna Ans OTrOHKW OT NErkMx 1 TSKenbIX YrneBogopoAoB U KOHLUEHTPUPOBaHMS
MeTOAO0M pPeKTUudukaumn.

bnok-cxema npouecca npusegeHa Ha pucyHke 2.3.2.
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2.3.1.3 KoHueHTpupoBaHue nsobytunena ns MNP cgppakumm

Yrnesogopogbl dpakumm Cs4 MeT odeHb Bnnskme TemnepaTtypbl KUNEHUS, YTO UC-
KInoYaeT BO3MOXHOCTb MX pasfeneHns nyTeM WCMONb30BaHUS KIacCUYecKon pekTudumka-
umn. MNoatomMy Ans BblgeNeHns n3odbyTuneHa B NPOMbILNIEHHOCTN NCMONbB3YIOT crieaytowme
MEeTOoab!:

1. Nony4erHne TpeT-OyTnnosoro cnvpta u3 wmnsobytaH-n3odbytmneHoson u OyTaH-
1n300yTaHOBOWN pakLmmn C NOCNEAYHOLUMM Pa3NOXKEHNEM;

2 [llony4yeHue TpeT-6yTMNOBOro cnupta n3 ByTnneH-n3obyTrnneHoBon pakymu,
NOCNEeAYIOLLMM Pa3noXEHNEM;

3 TlNony4eHne ankun-TpeT-0yTMNoBoro acupa, ¢ NOCNEAYHOLWMM Pa3fokeHNEM.

[anee npuBeaeHbl ONUCaHNS STUX NPOLECCOB.

1. [lonyyeHue mpem-6ymunosoeo cnupma u3obymaH-u3obymuneHosol cpakyuu ¢

nocrnedyrwuM pasfnoXeHUeM

B ocHoee sToro cnocoba BbigeneHus n3obyTuneHa nexuT npouecc, B KOTOPOM CHa-
Yana n3obyTuneH rmapaTupyoT U NOMyYaroT TPUMETUNKapOuHon

MpuHUMNranbHaa TexHonornyeckasa cxemMma npouecca npmeegeHa Ha pucyHke 2.3.3.

YKnakyro dpakuymio Ca, copepxallyo n3obytuneH, cMelmBaroT B cMecuTene 2 ¢ Bo-
Aon B 06bEMHOM COOTHOLIEHMN 1:1, NOCTyNaroWmMM 13 eMKOCTK 1, NOAOrpeEBaT N NOZaroT
Ha rmapartayuio B annapat 3, 3anofHeHHbIN kaTanm3aTopoMm. [MpoayKTbl peakumm 13 annapa-
Ta 3 nocne cHwkeHus gaeneHuna ¢ 2MlMa pgo 0,5MlMa noctynatoTt B Bydep-ncnapurens 4.
NcnapvBlunecs HenpopearnpoBasLlLMe YrneBoAopoabl BbIBOAAT ANA COOTBETCTBYHOLEN ne-
pepaboTkn. PactBop TpumeTunkapbuHona B Boge 1 pactBoOpUTEnb U3 ucnaputens 4 nocry-
narT B PEKTUPUKALMOHHYIO KOMNOHHY 5, N3 KOTOPOM CBEPXY OTOMpParOT a3eoTpon, coaepka-
wnn 88% cnunpta n 12% Boabl. N3 kyba KONoOHHLI 5 cMecb BOAbI U PacTBOPUTENS, Nponas
WOHUTHYO OYNCTKY 12, BO3BpaLLlaeTCcs B eMKOCTb 1 Ans NOBTOPHOro mcnonb3osaHua. lNony-
YeHHbIW B KOMOHHE 5 a3eoTpon MNOCTynaeT B PEKTUPUKALMOHHYIO KOMOHHY 6 ANA OTrOHKW
octatkoB (ppakumm C4, a 3atem B gerngpatatop 7. [ermgpararop npeacrasnget cobon Bep-
TUKanbHYH KONOHHY, BEPXHASA YacTb KOTOPOM 3arnonHeHa KatannaaTtopom.

N3 BepxHen 4YacTu germapararopa BblensaeTcs nsobyTuneH, KOTOpbIM NOCne pekTn-
dukaymmn B KONOHHE 8 N OCYLLKM ABNAETCA TOBapHbIM NpoaykToM. Boay u3 kyba gerngpara-

TOpPa 7 noaaroT NOCNe MOHUTHOM OYNCTKM B EMKOCTb 1 Ha NOBTOPHOE NCNOJIb30OBaHNE.
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PucyHok 2.3.3 - MNpuHUMnnanbHas TeEXHONOrMYeckasi CXema BblAeNneHnss n306yTuneHa yepes

npoMexyTo4yHoe o6pa3oBaHusa TpeT-6yTMN0BOro cnupTa

2 MonyyeHne TpeT-6yTU/IOBOTO cnupTa U3 6yTUIEH-n306yTUNEHOBOW dopakuun
nocneaywmm pasnoxeHnem;

OTnnumem OT nepBoro crnocoba ABNAETCA [MPUMEHAEMOe Cbipbe - OyTUNEeH-
n3obyTunneHosas pakuus.

MpuHUMNnanbHasa TeXHOMOTMYecKass cxema npouecca npusegeHa Ha pucyHke 2.3.4.

Xungkasa dpakumsa a-bU®P, copepxawasa vM300yTuneH, noctynaeT Ha XuakogasHyio
rmgparaumuio, KOTOpyk MNPOBOAAT B MapasiefibHoO paboTawlmx cuctemax, COCTOAWMUX U3
TPEX nocrefoBaTes/ibHO BK/IIOYEHHbIX PEAaKTOPOB - rMapartatopos 1, B MpUCYTCTBUM KaTaun-
3atopa KY-20Tl1M. lNpouecc rngpataunm npoBoANTCA B 3KCTPaKUWOHHO-peakLuMOHHOM NpPoTH-
BOTOYHOM pexwume, rae aKkCTpareHTOM siB/ISeTCHA NapoBON KOHAeHcaT, KOTOpbIA M3 yrneBono-
ponoB C4 akcTparupyet TpumeTunkapouHon (TMK), obpa3oBaBLluniics B pe3y/sibTaTe peakuum
npucoeanHeHus BoAbl K N306yTuieHy Ha katannsartope KY-2®[M, npyu ABMXEHUU BOAbl NpPoO-
TUB MOTOKAa Yrn1eBoA0poA0B Yepes rpynny peakropos. lpouecc npoBoAMTCA Npu Temnepary-
pe 72—90 °C, nog pasneHunem 17,5—20,0 krc/cM2, 06 b€MHOM COOTHOLWEHUN BOAbI U N300Y-
TUNeHcogepxauwen gpakynm He meHee 7:1. OTpaboTaHHas (ppakuna C4 (BBP) nogaetca B
KONIOHHY pekTuukaumum 6yTUNEeHOB OT TsXKesblX CoeAUHeHUn (aumepbl n306yTuneHa, cnup-
Tbl), C BEpXa KOTOPOW BbIBOAATCA Ha cknaj ANs AanbHenwen nsomepusaymn.

BoaHbln 5% pactBop TMK 13 rugpatatopoB nogaeTcs Ha ABe napassienibHo paboTa-
lowme KOMOHHbI KoHUueHTpupoBaHusa TMK, ¢ kyba KOTopbiX BOAa BO3BpaljaeTcs Ha CcTaguio
rmgparauumn, npoiaa aHMoOHUTHbIe (PUbTPA, a CKOHLEHTpUpOoBaHHbIN azeoTpon TMK go 80%
Macc, C Bepxa KOJIOHH MOCTyrnaeT B KOJIOHHY Aerasauum aseotpona TMK OT pacTBOpPEHHbIX
yrnesogopogos CA
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Bo BTOpOM cnyyae xuakodasHyro rugpatayuio n3obytuneHa npoBOAAT B NPUCYT-
CTBWW MaKpOMOpUCTOro CUIMbHOKUCNOTHOrO katanmaartopa — lNetoponant CT-275 B MHOro no-
no4yHom peaktope 2 cuHtesa TMK. [Ina romoreHusaymm peakuymoHHon cvecn o-bUP npea-
BapUTENBLHO CMELLMBAETCA C PELUMPKYINPYOLLMM pacTBopoM TpumeTunkapdbuHona (TMK) ¢
BOAOW B MaccoOBOM COOTHoweHun a-bUD: TMK — 1:0,7+0,9. lNocne peaktopa peakumoHHas
CMECb NOAAaeTCsa Ha nNuTaHne B KONOHHY 3 pektndmkaumm TMK ot C4. C Bepxa KOMOHHbI yr-
nesopopoabl C4, cogepxalme He npopearmpoBaBLLnn N300yTUNEH, HAaNPaBnalTCa Ha BOA-
HYyt0 cuctemy rgpataumn, a pacteop TMK 90% nogaetca B KOMNOHHY 4 Ana gerasaumm ero
OT paCTBOPEHHbIX yrneBogopoaos. locne atoro gerasmpoBaHHbiv azeotpon TMK nogaetcs
Ha germapartauunio, COCTOALLYIO M3 YeThbipex napannensHo paboTtarowmx peakrtopos. erna-
paTtatop 5 npeacraenseT cobon BEPTUKANBHYHO KOMOHHY, BEPXHSAS YacCTb KOTOPOW 3anosiHe-

Ha kaTanusatopom KY-2Tl1I1.

2
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Cca

p-p TMK

Konaencar
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7 pacteop TMK
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PucyHok 2.3.4 — lNpuHuMnuanbHasa TEXHONOIrM4YecKas CxemMa BblaeneHus U306yTuUneHa yepes

NMPOMEXYTOUYHOE 0Opa3oBaHMe TPET-0YyTUNOBOro cnupTta

N3 BepxHen 4Yactu germgpararopa Bblgensaetcs n3obyTuneH, KOTOpbIM NOocne OTMbIB-
KN B KONIOHHE 6 N PEKTUdPUKaALMN B KOFIOHHE 7 MPOXOAUT OCYLLKY B KOSIOHHE 8 1 OTKa4yMBaeT-
CSl Ha CKnag, B BUAE TOBApPHOro NpoAaykTa.

3. [onyyerue ankun-mpem-6ymunosoeo achupa, ¢ nocaedyiowum Pa3ioXeHUEM

CuvHTE3 1 pasnoxeHne MeTUn-TpeT-OyTnunoBoro acmpa pekoMeHAYeTCs NPOBOAUTL B
NPSIMOTOMYHBIX peakTopax C HEMOABWKHbLIM CNOEM KaTMOHHOro KatanmsaTtopa no OgHOMy W3
AByx BapuaHToB. B kauvectee katanusatopos mcnonbaytotT AlOs, SiO2, MgO Ha HocuTene
NI KaTUOHUTI.

N3 peakuMoOHHOW CMecK Mocre nNepBOro peakTtopa pekTUdUKaumMen OTAensTCs

HenpopearMpoBaBLUNE YIIeBOA0POAbI, U KyOOBbIA MPOAYKT MO0 HampaBnsieTcs Hemnocpea-
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CTBEHHO B peaKkTop pasnoxeHuns (1-n sapuaHt), nmbo nogaeTcsa BO BTOPYH PEKTUEMKALMOH-
HYHO KONMOHHY ANS OTAeneHnsa n3bbitka metaHona. CHU3Y KOMOHHbI BbIBOAUTCA CNUPT, BO3-
BpaLlaeMbl B peakTop CMHTe3a adumpa, a cBepxy - oTbmpaeTcs azeoTpon MmeTaHona ¢ sdu-
POM, KOTOPbIN HanpPaBnseTCHa B peakTop pasnoxennsa sdupa (2-n sapmaHt). Obpasyrowmimnca
n300yTUNEH NOABEPraeTCa OUYMCTKE NYTEM OTMbIBKN N peKkTUdMKaLmi.

CuHTes metun-TpeT-OyTMnoBoro aupa Ha cynbPoKaTUOHUTaxX MOXET ObiTb 0POopM-
NeH B BUAE peakuMoOHHO—PEKTUPMKALIMOHHOIo npoLecca.

MpepnoxeH ABYXCTyneHYaTbll CUHTE3 METUN-TPET-OyTUNOBOro admpa C NpoBeaeHU-
eM peakuun cHavana npu n3bbiTke O4HOrO U3 pearnpyrownx KOMMNOHEHTOB - MEeTaHoNa, YTo
obecneunBaeTt Honee NoNHoOe npeBpaweHne TpeT-onedumHa, n npu nadbiTke N3odyTuUNeHa - B
APYrom peakTtope Ha BTOpou cTyneHn. C Bepxa pekTUdUKaLMOHHON KONOHHLI B NEPBbIN pe-
aKTop BO3BpallaeTca YrneBoaopoaHas dpakyms C MOHWXKEHHbIM COAEePKaHUeM TpeT-
oneduHa. Mo ogHOMY 13 BapnaHTOB MCXOAHbIE MOTOKM METaHoNa M yrneeogopoaHon dpak-
UMK Nnepen nogadven B peakTop cumHTesa adupa obbeaunHarTea. bonee MArkMn pexum cuH-
Tesa Ha nepson ctynenn (50-90 °C, 1—3MIla) no cpaBHEHWMO CO BTOPOM CTyneHbto (60—
100°C, 1,47—3,52Mla) no3BonaeT CHM3UTbL CKOPOCTU NOBOYHBIX peakumin, YTO No3BONAeT
COKpaTUTb NOTEPU N3oByTUneHa.

[MockonbKy peakumm CuHTe3a adupa M ero pasnoXeHnsa ABNATCA PaBHOBECHbLIMM,
HenpepbIBHbIN BbIBOA NPOAYKTOB peakumMm MMeeT BaXXHOe 3Ha4veHne. B cBasn ¢ atnm nyywmnin
BapuaHT BblgeNeHna n3odyTnneHa ns yrneBogopoaHbIX CMecen AOCTUraeTcs npu npoeeje-
HUW NPOLIECCOB B3aUMOLENCTBUSA CO CMMPTOM U pasnoXeHns sdupa B NPUCYTCTBUM reTepo-
FeHHOro Karanuaatopa B annapaTtax peakynoHHO-PeKTUdOUKaLUMOHHOro Tuna. CMech yrneso-
A0pOA0B, cogepXawmx n3obyTuneH, CMemMBaeTCa C METAHOMNOM N NOJAETCA B CPELHIO
4YacTb KOMOHHbI-peakTopa. C Bepxa STOro peakropa oTbupaeTcs gpakuma Henpopearnpo-
BaBLUMX YrNEBOAOPOAOB, CHU3Y - MPOAYKT peakuymm - aump, KOTOPbIN HanpaeBnaeTca B cre-
AYIOLLYHO KOMNOHHY-peakTop Ang pasnoxeHnsa. C BepxHen 4acTn peaktopa BbIBOAUTCH N300y-
TUMNEH, CHU3Y 1N BOKOBBIM MOrOHOM - METaHOS, KOTOPbLIM BHOBb MNO4AETCA B NEPBLIN peak-

TOP.

2.3.1.4 Mpouecc IKCTPaKTUBHOMN peKkTUdnkaumm nsodbytuneH cogepxaimx
dpakumum ¢ aueTOHUTPUIIOM C NONyYEHUEM a-OyTuneH-u3obyTuneHoBon pak-

LUmn

N306yTrneHcopepxawme ppakumm NpoxoasaT npeaBapuTenbHyr pekTudunkaumo ans
BblaeneHnsa bytaH-6yTuneHoBon dpakumn. C Bepxa KONOHHbI NpeaBapuUTenbHON pekTUdn-

Kauum B rasoBon dase BytuneH-n3obytuneHoBas dpakumsa NogaeTcsa Ha y3en SKCTPakTMB-
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HOW pekTudMKaumm C aueToHUTPUNOM Ans pasgeneHns Ha OyTtaH-n3obytaHoBytO M Q-
OyTuneH-n3obytuneHosyo dpakumn. bytaH-nsobytaHoBas n a-OyTuneH-n3obyTuneHosas
dpakuma OTMbIBaKOTCS OT aLEeTOHUTPUNA B KONMOHHAX OTMbIBKN.

TexHONOrMYECKNA PEXNM Y3na 3KCTPaKTMBHOW peKkTudunKaumn:

- faBneHne Bepxa — He Gonee 4,5 krc/cm?;

- COOTHOLUEHME aLUEeTOHUTPUI: Cbipbe — 6+10:1;

- (bnermoBoe uncno — He Bonee 4,5.

LIMpky nupyroLwmnn aueToHNTPUN B ONpederieHHOM KONMuMYecTBe, a Takke NpOMbIBHasA
BOZA C y3N0B OTMbIBKM NOAAKOTCA Ha y3en pekynepauun, pereHepaumm N KOHLEHTPUPOBaHNA
aueToHuTpUNa anga BbiBoga conen. KoHUeHTpUpoBaHHbIN aLeTOHUTPUN BO3BpaLlaeTca Ha
y3en SKCTpakuyun, a dysensHas Boga B ONpefeneHHOM KONMMYECTBE BbIBOAUTCHA B KadecTBe
CTOYHbIX BOA.

brok-cxema npouecca npueegeHa Ha pucyHke 2.3.5.

Y3en OTMbIBKK
GyTaH-
1306yTaHOBOM
tbpakumm

DysenbHad Boga ByTan-n3obyTaHosan

(PpaKums Ha cknag

DysenbHas Boga
ByTaH-u3obyTaHoBas —_—

hpakupms

Y
Vaen oTmbiakn )

a-bytunen- a-6yTuneH-n3obytuneHoBas >
1306y TUneHoBON pakums Ha BbleneHue
pakLym 1306yTNEHa

Bytunen-
1300yTUNEHOBAS
(hpakums B
ra3oBoi hase

Yaen
IKCTPAKTUBHON
pekTUcbuKaLmmn )

A

lpombieHas ALETOHUTPUN MpombiBHas
ByTaH-GyTuneHoBas BOZA y Boda

—

(paKuus Ha cknag,

Bytunen-
1306yTUNEHOBbIE
pakumm co
cknapa

Yaen
NPeABapUTENbHON
pekTdmKaLmmn

a-0yTUneH-
130ByTUneHoBast
hpakyns

en g

pekyrepaumu | ~
pereHepaum | CTOUHbIE BOALI
AUETOHUTPUNA

PucyHok 2.3.5 — bnok-cxema npouecca 3KCTPaKTUBHOM peKTUdUKaumm M3obyTuneH cogepxa-

WKX Ppakunin ¢ aUETOHUTPUIIOM C NONTyYEHUEM a-OyTUNEH-U306yTUNneHoBon pakumm

Hopmbl pacxoga Chipbs 1 SHEPropecypcoB npueeaeHsl B Tabnuuye 2.3.1, 2.3.3.
2.3.2 Tekywme ypoBHM IMUCCUUN B OKPYXKaloLyro cpeny

B Tabnuuax 2.3.2, 2.3.4 npeacrasneHa nHgpopmaums no seidpocam 1 cbpocam npea-

NPUATUIN — NPOU3BOAUTENEN N300yTUNEHa.
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Tabnuya 2.3.1—[JocTurHyTble nokasatenun NoTpebneHns Chipbsa U SHEPrOPECYPCOB NPY NOMyYeHUn n3obyTuneHa

TexHonorus

«ApcunTesy, derngpuposaHme nsoby-

TaHa (B pacyeTe Ha 100% WB)

N3omepusayms HopmarnbHbIX

OyTuneHos B n3o0yTuneH (B pacdyete Ha n3obyTunex-

coaepallyo hpakymo)

N30b6yTaHoBas dpakums, KriT 1220-1310 He npumerHnmo
bytTuneHosasa gppakumna, Kr/T He npumeHnmo 1070
OneKTposHeprms, KBT*u/T 135-530 205
TennoaHeprus, kan/T 0,04-1,3 1,3

Tabnuya 2.3.2— Tekywme ypoBHM 3MUCCUN B OKPYKAIOLLYIO Cpeay npu nony4YeHnn n3obytuneHa

TexHonoruns

«ApcuHTes», dernapupoBaHue nso-

OyTaHa

N3omepusaymns HopmanbHbIX OyTUneHoB B n3obyTtu-

NneH

3arpssHaoLwme BelecTsa B Boibpocax,

*

riT

NOx

He Bonee 650

He Bonee 300

CO

He Bonee 925

He Bonee 250

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 1504

He Bonee 500

3arpssHarowme Belectsa B copocax, Kr/T

HedTenpoaykrbl He Gonee 0,12 He Gonee 0,1
XIMK He Bonee 7 He Bbonee 2,5
pH 6,8-9,0eq.pH 6,5-9,0 eq.pH

* [1aHHbIe Nony4YeHbl HAa OCHOBE PacYeTHOM MOAENN

9102—8l 01U
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Tabnuya 2.3.3 —[oCTUrHyThle nokasatenun NoTpebneHns Chipbsa U SHEPrOpPECYPCOB KOHLEHTPUPOBaHMSA M300yTuneHa

Mony4yeHne KOHUEHTPUPO-

MMony4yeHne KOHUEHTPUPO-

BaHHOro n3obyTuneHa ve-

Mony4yeHne KOHUEHTPUPO-

Mony4eHne a-6yTunex-

n306yTmMneHoBon dpak-

TexHonorua BaHHOro n3obyTuneHa ve- pe3 TMK u3 a-BU® (B pac- | BaHHOro nsobytmneHa ye- | Lum METOAOM 3KCTPaK-
pes TMK ns Mo yete Ha 100 % wn3obyTu- pes MTE3 TUBHOW peKTUdUKaL KM C
neH) aueTOHUTPUNIOM
NND (B nepecuyete Ha 100 % He npumeHumo He npumerHnmo
1100-1170 HeT aaHHbIx
n3obyTuneH), Kr/t
o-BUD, kr/T He npumennmo 1022 HeT paHHbIX He npumeHnmo
C4 ppakyum (66O, BUD, He npumeHnmo 1018
He npumeHumo HeT aaHHbIX
NnNo)
OneKTposHeprms, KBT*u/T 150-205 93,0 HeT paHHbIX 36
TennoaHeprus, [kan/T 1,9-31 2,77 HeT paHHbIX 1,01
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Tabnuya 2.3.4 — Tekywme ypoOBHU 3MUCCUN B OKPYKAIOLLYIO Cpeay NPy KOHUEHTPUpoBaHun n3obytuneHa

lMony4yeHne KOHUEHTPUPO-

lMony4vyeHne KOHUEHTPUPO-

Mony4yeHne KOHUEHTPUPO-

MonyyeHuna a-6yTunex-

n3obyTnneHoBon pak-

TexHonorng BaHHOro nsobyTtuneHa uve- BaHHOro usobytuneHa 4e- | BaHHOro n3obyTuneHa vye- | Luu METOAOM 3KCTpaK-
pe3 TMK ns UN® pe3 TMK u3 a-BND pe3s MTBES TUBHOW pekTudumkayum c
aueToOHUTPUNOM
3arpssHaowme BelecTsa B Boibpocax, r/it*

NOx — He Gonee 0,197 HeT aaHHbIX —

CcO — He BGonee 0,169 HeT aaHHbIX —

Cymma yrnesogopopnos (6e3 He Bonee 1260 HeT paHHbIX He Bonee 1250

verana) He 6onee 2600

3arpsasHsarowme Belectsa B cbpocax, r/t

Hedrenpoaykrhl He Gonee 130 He Gonee 3,0 HeT paHHbIX He Bonee 10

XMK He 6onee 14000 He Gonee 314 HeT paHHbIx He Bonee 150

pH 7,3-9,3 eq.pH 6,5-9,0 eq. pH HeT paHHbIX 6,5-9,0 eq. pH

* [1aHHble Nony4YeHbl HAa OCHOBE pacyYeTHOW MoAENN

9102—8l 01U
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2.4 lMpowmsBoacTBo 1,3-6yTaameHa

ByTagueH aBnseTcs 04HUM M3 OCHOBHbBIX MOHOMEPOB ANS MONYYEHNA CUHTETUYECKNX
Kay4ykoB. ACCOPTUMEHT BbINyCKaeMbIX B HACTOALLEE BPEMSA PE3VMHOBbLIX U3LENUA NPEBbILLA-
eT 100 TbIC. HAaUMEHOBAHWIA.

ByTagueH nmeet Takke 60NbLLOE 3HAYEHME HE TOMBKO Kak MOHOMEP ANA MOMyYeHUs
CYHTETUYECKNX Kay4yyKOB, HO M Kak MONynpoAyKT B MPOM3BOACTBE CUHTETUYECKMNX BOSOKOH.
Kpome ToOro, GytaameH aBnAeTCA CbipbeM ANS MPOU3BOACTBA TaKMX BaXKHbIX NPOAYKTOB
HedTEXMMMUYECKOrOo CUHTE3a, Kak cynbdonaH, xnoponpeH un 1,4-rekcagueHa.

B Poccum nponssoautca okono 410 Teic. T ByTagueHa B rog, U3 KOToporo okorno 45%
nony4varot Ha npeanpuatmnax NMAO "CUBYP-XongunHr", a umeHHo Ha OO0 "TonbatTukayuk'" u
000 "Tobonbckmn HXK".

NcxopgHbiM  cbippeM  ana npousBoactsa 1,3-6ytagveHa asnaetca Cs4 dpakuma
nuponmsa nnu 6ytaH. Ha cerogHaWHMM AeHb NPeaokeHO N N3BECTHO MHOXECTBO cnocoboB
nponseoactea 1,3-6ytagmeHa, opgHako B NPOMbIWNEHHOM MacwTtabe B Poccum
3KCNyaTUpPYOTCS Cneayrowme TEXHOMNOrm:

1. Boigenernvne 1,3-6ytagnena m3 Ca-ppakuymm nuponusa MeTohoM SKCTPaKTUBHOW
pekTudrKaLmmn ¢ aLeToOHNTPUITOM.

2. BoigeneHne 1,3-OytagneHa u3 Cs-ppakumm nuponusa MeTohoM SKCTPaKTUBHOW
pekTndunkaumm ¢ AMOPA.

3. [ByxcTagunHoe gerngpuposanHue bytaHa nog BakyymMoM.

4. OgHocTtagurHoe germagpvpoBarmne BytaHa nog Bayymom.

5. CoBMecCTHOEe gerngpupoBaHme HopManbHoro bytaHa n nsobyrtaHa.

2.4.1 OnucaHne TEeXHOSIONMYECKUX MPOLECCOB, UCMOSIb3yEMbIX B HacTosiwee

BpeMs
2.4.1.1 3KkcTpakTBHaA pektudumkaums

PasgeneHne komnoHeHToB C4-opakumn pekTudukalmen saTtpygHeHo BCNeacTBne He-
BonbLUNX pasnMyunin B OTHOCUTENBHOWN NETYYECTN KOMMOHEHTOB. [1o3TOMyY pasgeneHune npo-
BOAAT SKCTPAKTUBHOW AUCTUNASLMEN.

B kauecTBe 9KCTpareHToB MOryT MCMONb30BaTLCA NONSPHbIE BELLECTBA, Takne kak Oy-
TUPOMAaKTOH, HUTPWUNbI  (AUETOHUTPWUN,  MPOMMOHUTPWI,  METOoKCUNponuoHuUTpun),  N-
ankmnsameLleHHble ammnibl anndartmuyeckmx KapOoHOBbBIX KUCNOT (AumetundopmMamMmmg, au-

aTundopMmamMmg, aunmetunavetamug, aumetunadetamung, N-metundopmunmopdonmH, N-
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ankMn3amelleHHble  amMuabl  UMKINYECKMX  KapOOHOBBIX  KMCNOT, B  4acTtHOoCcTM  N-
METUNNNPPONMAOH. Ncnonb3yroTca Takke CMECH 3TUX PacTBOPUTENEN UMM NX CMECU C CO-
pPacTBOPUTENAMM, HANPUMEP, BOAOW NN TPET-OYTMNOBLIMU 3hurpamu.

B Poccun B kauecTBe pasgensarollero areHTa UCnonb3yeTcs aueToOHUTPWi, a Ha oa-
HOM npownasoacTee-gumeTundopmammng (AMPA, npomsBoaCTBO BbigeneHns dytagmeHa na

C4 dopakuymm nuponuaa Ha NMAO «HKHX»)
2.4.1.1.1 JKcTpakTUBHaA peKkTudukaumus ¢ ucnonb3oBaHUEM aueToHUTpuna

Cxema 3Toro npomsBoacTea npuBeaeHa Ha pucyHke 2.4.1.

Bbytnnen-6ytagmeHosasa dpakums (BbP) co cknagpa npoxoauTt npeaBapuTEnbHYH
pekTUdMKaLunio OT TSXenbIX yrneBoaopoaoB B KonoHHe Ne37/1,2 npw TemnepaType kyba
40—80°C n paBnenumn Bepxa 2,5—5,0 krc/cm?.

Paspenenne bb® Ha OytagueH n BytuneH-nsobytmneHosyto dpakummn (BUD) npons-
BOOANTCA METOAOM SKCTPaKTUBHOM pekTudmkaumm B KonoHHax Ne211, Ne218 (pesepeHbin
Bnok), koTopble paboTaroT B Nape, Kak ogHa KonoHHa nnu Ha 6noke Ne2, KOTopbIn COCTONT N3
ABYX PEKTUDUKALNOHHBIX KOMTOHHW A4eCOopOLUMOHHOM KOMOHHBI. B kayecTBe skcTpareHTa npu-
MEHSAETCH TEXHUYECKNA aLeTOHUTPUI.

AueToHunTpun ¢ Temnepatypon 50—80°C nogaeTcs B KONOHHY Ne211 B MaccoBOM CO-
oTHoweHun (11,5+15):1 k cogepxxaHuto bytaagneHa B bb®P. [laBneHne Bepxa KonoHHbI Ne211
Bbigepxmaetca 3,1—5,2 krc/cm?, TeMnepatypa Ha KOHTPOIbHOW Tapernke KonoHHbl Ne218
— He bonee 145°C. lNocne pasgeneHna ByTaaneHoBas ppakums HanpaBnsaeTcs Ha OYMUCTKY
OT auUeTUNEHOBbLIX YrNeBOAOPOA0B, OTMbIBKY OT KapOOHWIbHBIX COEANHEHUI, OUYUCTKY OT Me-

TUNnayeTunneHa n TaXXenbixX yrnesoaoponos.
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PucyHok 2.4.1 — Cxema nony4vyeHus 1,3- AMBUHUAA METOA0M 3KCTPAKTMBHON pPeKTUdMKaLnum ¢ UCNOMb30BaHNEM aleToHUTpuna
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Ounctka ByTagneHoBOM Ppakumm OT aueTUNEHOBLIX YrNeBoAOpPOA0B NPOM3BOANTCS B
konoHHax Ne11/1, Ne18/3 6noka Ne3 MeToAOM 3KCTPaKTUBHOM pekTUdMKaumMm ¢ aueToHUTpU-
nom. AuetorHutpun ¢ Temnepatypon 40—65°C nogaetca B kKonoHHy Ne11/1 B maccoBom co-
oTHoweHun (2,0+4,0):1 k ByTtaaneHy. Temnepatypa Ha KOHTPONbHOW Tapenke B KOIOHHE
Ne18/3 BbigepkmBaeTca 80—125°C. AueTuneHoBble yrneBoaopoabl M3 cenapatopa Nel7
(NpepHasHadYeH ANa oTAeNeHnsa aueToHUTpMna OT aueTUNEHOBbIX YrNeBOLOPOAOB) Hanpas-
NSKOTCH Ha NeYn CKUraHuns.

OTmbIBKa ByTagmMeHoBOW pakumm OT KapOOHUMbHbIX COEAMHEHUU U aueToHUTpuna
Nnpon3BoOaMTCA B KOITOHHE Ne32 dysensHON BOAOW c Temneparypom
30—50°C, cooTHoweHne dysenbHaa Bopa/OyTaaneH BbIAEPXKMBAETCA B npegenax
(1,0=3,0):1. OTpaboTaHHas dysenbHas Boga copaceiBaeTca vepes coopHuk Ne60 (npegHa-
3HadeH ansa cbopa dysensHom Bogbl) B X3K.

Ounctka ByTagmeHoBon dpakymm OT MeTunaueTuneHa npon3BoaUTCA pekTudmkaym-
en ee B konoHHax Ne78, Ne107, paboTtarowmx kak ogHa KONOHHa nMpu TeMmnepartype Bepxa
konoHHbl Ne78 30—50°C n pasneHum 2,0—4,4 krc/cm?.

Ounctka ByTagmeHa OT TSXKenbIX YrneBogoOpPOAOB MPOU3BOAUTCA B PEKTUdUKALMOH-
HbIx konoHHax NeS0, Ne102 npu Temnepartype kyba— He Gonee 75°C n paBneHun Bepxa—
2,0—4 4 krc/em?.

MonyyeHHbIM ByTagmeH oTnpaenaeTca noTpedbutento.

2.4.1.1.2 BblaeneHne n ouncTKa AMBMHUIA METOAOM 3KCTPAKTUBHOWN peKTUU-

Kauum ¢ aLeTOHUTPUIIOM

Bytnnen-bytagneHoBaa dpakuma NocTynaeT Co Cknaga Ha y3en npeaBapuTenbHOM
pekTudunkaumm gna otaeneHus OytaH-OyTuneHoBOM dpakumm, KoTopas OTBOAUTCS KyOom
KONOHHbI.

TexHONOrMYeCKNn PEXNUM KOSNOHHBI NPeABapUTENbHON pekTUduKaLmn:

- naeneHve Bepxa — He 6onee 5,5 krc/cm?;

- Temneparypa kyba — He 6onee 80 °C.

C Bepxa KONoHHbI B razoBoun ase bytunen-dbytagneHosas dpakuma nogaerca Ha 1-n
OnoK SKCTPaKkTUBHOM peKTUdMKaumMmM C aueToOHUTPUNOM Ans pasgeneHna Ha OyTunen-
n300yTUNEHOBYIO (Ppakumo U AnBUHUN-Cbipel,. byTuner-n3obytmneHoBas dpakums nogaeT-
CSl Ha y3en OTMbIBKWU AN OTMbIBKM OT aUeTOHUTpUIa n 0TBOAUTCA Ha cknag.

TexHonornyeckmun pexnm 1-ro 6noka aKCTPakTMBHOM PEKTUOMKaLNIA

- aBneHne Bepxa — He Gonee 5,5 krc/cm?;

- Temneparypa kyba — He 6onee 130 °C.
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AnBUHUN-CbIPEL, NOCNE OTMbIBKM NOAAETCA Ha 2-N BNOK SKCTPaKTUBHOM pPEKTUUKA-
LUMKN C aUeTOHUTPUIIOM ANS OTAENEHNSa OT BUHUNALUETUNEHOBbLIX YrneBogopooB. BuHunaue-
TUNEHOBbLIE YINEBOAOPOAb! BbIBOAATCA M3 KyOOBOM YacTu KOMOHHLI U nocne pasbaBneHns
a30ToM OTAyBaroTCA Ha daken.

TexHonornyecknn pexnm 2-ro 6noka aKCTPakTMBHOM PEKTUOMKaLNIA

- aBneHne Bepxa — He Gonee 4,5 krc/cm?;

- COOTHOLUEHME alUeTOHUTPUN.Cblpbe — 2+4:1;

- bnermoBoe uncno — He Bonee 2,5.

LIMpKy nMpyrOLWMIN MO KOHTYpaMm SKCTPakuun aueTOHUTPU B ONpPeaeneHHOM Konmye-
CTBe, a TakKe NPOMbIBHASA BOAA C y3rOB OTMbIBKW NMOAAETCHA Ha OTAENbHbIE Y3rbl pekynepa-
LK, pereHepaumm n KOHLEHTPUPOBaHNA aLueToHUTpuna Ans BelBoga coneun, aumepon. KoH-
LEeHTPUPOBaHHbIN aLeTOHUTPUN BO3BpaLLaeTca Ha OnokM akCTpakumm, a gysensHas Boga B
onpeaeneHHoOM KONMYeCTBe BbIBOANTHCHA B KAYECTBE CTOYHbIX BOA.

AnBMHMN Nocne BTOPUYHOM 3KCTPaKkLMM NoAaeTCs Ha y3en O4YMCTKWU, AN BbiBoAa Me-
TMNaUeTUNEHOBbIX YrNeBoAOPOAO0B, OTAYBaeMbIX Ha daken nocne pasbasneHna asotom. U
OTFOHKM TSPKEMbIX YrNEeBOAOPOA0B HaNpaBnseMblX Ha CKNnag.

Mocne yana o4ncTkm ToBapHbIn ByTagmnen-1,3 (AMBMHUI) OTKAUMBAETCA Ha cknag.

MpuHUMNUanbHaa cxema BblLENEHNA U OYUCTKUA AVMBUHWNIA METOAOM 3KCTPaKTUBHOW

pekTndmnKaumm ¢ aueToHUTPUNOM NpuBeLeHa Ha pucyHke 2.4.2.
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2.4.1.1.3 JKcTpaKTUBHaA peKTudunkaumusa ycTaHOBKU BblaeneHusa 6ytagmeHa ¢
OM®DA

B ocHOBY TexXHOMOrM4eckon cxembl BbligeneHna dytagmeHa-1,3 n3 CblpbeBOU dOpak-
LN 3anoXeH NpoLecC 3KCTPaKTMBHOW AUCTUNNALMN C NPUMEHEHNEM 3KCTpareHTa — aume-
Tmngpopmammga (AMPA). MpumerHeHne JMPA Heobxopmmo B CBA3M C TEM, YTO pa3pense-
Mbl€ KOMMOHEHTbI CbIPbEBOM Dpakumn MMEKT OYeHb Bnnskme Temnepartypbl KUNeHnsa. Tem-
nepartypa KMNeHWUs 3KcTpareHTa HaMHOro Bblle TemnepaTtypbl KUNEHUS 3TUX YrieBoaopo-
L0B.

OavH 13 UeneBbiX KOMMOHEHTOB Cbipbs — OyTagmen-1,3 u conyTtcryowme 1,2-
OyTagueH, 3Tun- N BUHMNAUETUNEHNCTbIE — XOPOLLO PacTBOPUMbI B akcTpareHTe (AMOA).

BTopon ueneBon KOMMOHEHT Cbipba — ByTuneH-nsodbytuneHosas dppakuma (BUP) —
TpyaHopactBopuma B 3kctpareHte (AM®A). SkctpareHT (aumetmndopmamug) obnapaet
n3buparensHbIM AENCTBMEM, NOSTOMY xopowo pacteopumas B JMPA bytagmeHoBasa dpak-
LUMA yBIEKaeTCa SKCTPareHTOM U BbIBOAUTCA KyOOM M3 KONMOHHbI NEPBUYHOMN 3KCTPaKTMBHOW
anctunnaumm no3. G-DA-101AB. [lanee ata cMecChb pasgenseTcs B KONOHHE gecopbummn aKc-
TpareHTta no3. G-DA-102. TpygHopacTteopumas B IMOA dpakuna BUP BeiBOAUTCA BEPXOM
KONOHHbI MNEPBUYHOW 3KCTPaKTUBHOW ANCTUNNALMM ANA NOCNEAYOLWEN OYNCTKM.

Ha Ttakom npuHumne pabotaeT y3en NepBMYHON 3KCTPaKTUBHOW AMCTUNAAUMN N OT-
FOHKM NErkoneTy4nx CoeanHEHNI.

Ha yane BTOPMYHOW 3KCTPaKTUBHOW AUCTUNNSAUMM B KONoHHe G-DA-103 Takme komno-
HEHTbl, KaK 3TUM-BUHMNALETUMNEHOBbIE YrNeBoAopPOAbl XOpoLwo pactBopumbl B AM®PA, no-
3TOMY YBIEKaKTCH pacTBOPUTENEM W BbIBOAATCA KyOOM 3TOW KOMOHbI B KONOHHLI N03. G-DA-
104 n G-DA-105. danee kyboasa cmecb MDA n sTun-BuHUNaueTuneHa ¢ npmmecsto 1,3-
OyTagmeHa pa3gensaTca B pereHepaumoHHon KonoHHe no3. G-DA-104: Bepxom OTroHseTcs
1,3-0ytagueH, kypom — IMPA ¢ aueTmneHoBbIMU YrNeEBOAOPOAAMM.

HanbHenwee pasgenerHne kyboson cmecn G-DA-104 Ha OMODA (kyD) n auetmuneHo-
Bble ppakyun (Bepx) NpomsBoamTca B oTnapHom konoHHe G-DA-105.

BepxHuin NOroH KOMOHHBI NEPBUYHON SKCTPaKTUBHOW gmuctunnaumn — 1,3-6ytagmeH ¢
npUMecaMmn MeTunaueTuneHa TpyaHopacTBoOpUM B 3kcTpareHTe — [IMOA.

OM®PA, obnapan mabupatenbHblM LENCTBUMEM, MOBLILWAET AABMEHME HACbILEHHbIX
napoB sTon OyTagmeHoBoW dopakumm — BepxHero noroHa kKonoHHel G-DA-103 B Gonblien
CTEMNEHN, YEM STUMN-BUHUNALETUNEHOBLIX YrNEBOAOPOAOB, BbiBOAMMbIX C MDA kybom aTon

KOJMOHHBbI.
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HanbHenwasn odncTtka ByTagneHoBon pakumm, BblaeneHHON BEPXOM KONOHHbI G-DA-
103 OT NpuMecen oCyLLECTBNAETCS:

- OT MeTunaveTuneHa B KonoHHe no3. G-DA-106, rae OH OTrOHAETCA BEPXOM;

- OKOH4aTenbHasa o4unctka bytagueHa oo TpeboBaHn TOBAPHOro NPOAYKTa B KONMOHHE
no3s. G-DA-107, rae kybom BbIBOAATCA LUC-2-OyTuneHsbl, 1,2-6yTagmneH 1 TSKenbIn OCTaTok, a
Lueneson NpoaykT 1,3-OyTagneH OTrOHSAETCS BEPXOM.

TexHonormyeckaa cxema yCTaHOBKM BblaeneHnsa OytaaneHa pasgeneHa Ha Hukecne-
AyroLime yanbl:

1) Y3en nepBuUYHOM SKCTPaKTUBHOW AUCTUANALUMM WU OTTOHKW NErKOKUMSALWLMX coefnHe-

2) Y3en BTOPUYHOM 3KCTPAKTMBHOW AUCTUNNAUMK, Aecopbuum mn pereHepaumm pac-
TBOPUTENS.

3) Y3en pektudmnkayum bytagneHa, npurotToBneHMs n 4o3mposkm pacteopa ThK.

MpuHUMNManeHaa TexHonorMyeckas cxema yCTaHoBKM BblaeneHus 1,3-OytagmeHa

npuBeaeHa Ha pUcyHke 2.4.3.
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2.4.1.2 TexHOnormm nony4veHus yragueHa germapupoBaHUEM yrneBo40poaoB
2.4.1.21 iByxctagunHoe germapupoBaHue

HaHHbin cnocob nonyyeHuns 1,3-6ytagneHa BknrovaeT B ceba cnegyrowme ctagun:

- perngpupoBaHue BytaHa B OyTeHbl;

- BblgeneHne OyTaH-OyTeHOBOW pakuMm M3 KOHTaKTHOrO rasa nepBoOW CTagum
LErMAPUPOBaHUS;

- pasgeneHue bytan-OyteHoBoW bpakumm ¢ Bo3BpaToM OyTaHa Ha NepByr CTaguio
LErMApUPOBaHUS;

- perngpuposaHme ByteHoB B OyTaaneH;

- BblgeneHne n ounctka bytagmnenHa.

NcxomHbIM chipbeM CnyxuT ByTaHoBas dpakums, BelaensemMas 13 nonyTHbIX rasoB U
rasoB HedpTenepepaboTkn N NPeaBapPUTENBHO OUMLLEHHAs OT n3obyTaHa N NEHTEHOB.

HeaudpuposaHue bymaHa 8 bymeHbi

[Ana npoeegeHns 1-om ctaguu - germgpupoBaHne bytaHa B ByTeHbl - NCNONb3YHOT pe-
aKTop C KMMAWMM Croem kartanuaartopa. [derngpupoBaHue M pereHepaumio karanumsartopa
NPOBOAAT B OTAENbHbLIX annaparax, KoTopble pacnofioXeHbl napannensHO UM COOCHO OAWH
Hag apyruMm. Takme annapatbl OTNMYaroTCa LenbiM psaaoM NpenmyLLecTB B CpaBHEHUN C an-
naparamu, B KOTOPbIX KaTanua3aTtop HEMNOABWKHO pacrnonaraeTcs Ha HECKONbKUX Tapeskax:
1) N30TEPMUYHOCTL CNOSA, KOTOpas aocturaetcs Gnarogapsa akTMBHOMY NEPEMELLVBAHUI, 2)
TEKy4YeCTb Cnos, B pesdynbTaTe KOTOPOM NMOABNAETCA BO3MOXHOCTb TPAHCNOPTUPOBKN 3aKOK-
COBaHHOro KaTtanusaTopa U3 peakTopa B pereHepartop n obpatHo; 3) BbiCOKas NOBEPXHOCTb
MexdasHoro obmeHa, obycrnoBneHHasa mManbiM pasMepoM YacTul, Katanuaartopa, B pesyib-
Tare — BbICOKME CKOPOCTb TennoobMeHa n macconepegayu; 4) HA3Koe rmgpaBnmyeckoe co-
npoTMBneHne cnos, obecneudmBarollee yMEHbLUEHWE SHepros3aTtpar M MNOBbIWarLee CKo-
POCTb npouecca. TexHonornyeckas cxema npouecca aermapuposaHna OytaHa B OyTeHbl
npeacraeneHa Ha puc.2.4.4.

Ceexasa n peymknoBas bytaHoBasa pakyma ncnapaTca n neperpesarotes o 550°C.
N3 neun neperpeTtble napbl ByTaHa NOCTyNaroT Yepes pacnpefenuTensHyo peLleTky nog Ku-
nawmn cnon B peaktop. Katanmsartop — antomoxpomosbin UM-2201. [lnameTp peaktopa—
5900/6400mm, obwasn Beicota —33,4M. [na nogaeneHnss NoBOYHbIX peakumMm U CHUKEHUS
Temneparypbl KOHTAKTHOrO rasa B peakTope Haj KUMALWMM CNOeM YCTaHOBMEH 3aKanOYHbIN
3MEEBWK, Crnyalmn neperpesaTtenem napos OytagneHoBon ppakynn. Tennota noasoanTcs

C pereHepMpoBaHHbIM KaTanm3aTopoM, KOTOPbIA BBOAUTCS B peakTop Hah BepxHEen CeKumo-
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HUpyloLel peweTko, a oTpaboTaHHbI KaTann3aTtop BbIBOAMTCA CHU3Y peakTopa. KOHTakT-
Hblli ra3 Nocne 3aka/sioYHOro 3MeeBUKa NPOXOAUT LMKMNOHbI, PAcno/IOXEHHbIE B BEPXHEW 4a-
CTM peakTopa, B KOTOPbIX OTAENSEeTCA OCHOBHOE KOMMYECTBO KaTa/M3aTOPHOW nMbiv, U
HanpaB/iAeTCA Ha OxXNaxAeHue B KOoTesi-ytunuiartop, rge oxnaxpgaetrca o 300—4000C. U3
KOoTna-ytunmsaropa KOHTaKTHbIM ra3 noctynaeTt B TapesibyaTtblil ckpy66ep, B KOTOPOM OXxa-
xpaetca go 500C. MNocne ckpy66epa KOHTaKTHbIN ra3 noctynaeT B cenapatop ANs oTtgene-

HUSA YHECEHHOWN BOAbl, @ 3aTeM HanpaB/seTCs Ha BblgesieHne 6yTaH-O0yTEeHOBOW opakuum.

PucyHok 2.4.4 - TexHosormyeckas cxema gerngpuposaHuna éytaHa B 6yTeHbl

OTpaboTaHHbI KaTanusaTtop MocTynaet B OTNAPHYK CeKuuo, pPacrofiokeHHYK B
HWKHEW yacTu peakTopa, rae ocsoboxjgaetcsa OT yriesoLopoAO0B MPOAYyBKOW a30ToM, a 3a-
TeM NporpeTbiM BO34YXOM TpaHCNoOpTUpPyeTCcs B pereHepatop. Mo KOHCTPYKLMK pereHepartop
CXOAEH C peakTopoM.

PereHepartop cekunmoHupoBsaH 6 pelwweTkamu. B pereHepartope pasnuyaloT ABe 30HbI:
30HY OKUCNEHUsA (HUXHME peLlleTKn) v 30HY pereHepaunn (BepxHue pelueTkun), Kyha nogaertcs
TON/IMBHLIN ra3. Katanusatop pereHepupyetcsa npu temnepatype 600—6500C n gaBneHumn
0,118 MMa. PereHepupoBaHHbI KaTanmM3aTop NocTtynaeT Ha BOCCTAHOBJ/IEHWE B CTakaH pe-
reHepartopa, Kyga Ana aTmx uenein nofatoT abrasbl. BoccTaHOBMEHHbIN KaTtann3aTtop TpaHc-
nopTupyeTtca asoToM B peakTop. YCNoBMA NMPOBEAEHUS Mpouecca U OCHOBHblE MokKasaTenu
npueedeHbl B Tabnuue 2.4.1, a B Tabnuue 2.4.2 npuBeeH OPUEHTUPOBOYHbLIA COCTaB KOH-

TAKTHOTO rasa.

Tabnuua 2.4.1 — Ycnosus 1 nokasaresiv npouecca AernapuposaHns bytaHa B OyTeHbl

MokasaTenb/napameTp npouecca 3HauyeHue

TemnepaTypa cbipbd Ha BXxoAe B peaktop, oC 540-550
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TemnepaTypa noctynarowero karanusaropa,°C 640-650
TemnepaTtypa oTpaboTaHHOro katanuaaropa, °C 560-656
TemnepaTypa KOHTaKkTHOro rasa, °C 580-585
TemnepaTypa B KMngwem cnoe katanusaropa,’C He Gonee 595
JasneHne, Mla 0,118
OBbemMHas ckopoCTb Nojayn cbipbs, Y-1 160-180
Bbixoa HenpegenbHbix yrnesogopoaos C4 B pacyeTe Ha npomny- 40
LeHHbIn ByTaH, %macc.
CenekTnBHOCTb, %Macc. 81
KoHBepcusa, %macc. 49
Tabnuuya 2.4.2 — CocraB KOHTaKTHOro rasa germapuposanus bytaHa

BewecTBO Conepianie, BewecTBO Conepianie,

%macc. %macc.

Bogopog 1,6 ByTeHbl 254
MeTaH 2.5 byTtaH 57,0
OTaH 2,7 Cs v Bbllwe 0,2
lMponaH 43 Okewug yrnepoga 0,9
bytagueH 1,0 HAuokena yrnepoaa 0,3
N306yTaH 1,6 AsoT 2,5

BbideneHue 6ymaH-6ymeHo80ol chpakuuu

Boligenernne Gytan-6yTeHOBOM dopakumm M3 KOHTAKTHOrO rasa gernapupoBaHust Ocy-

LLleCTBNSeTCS MyTeM MocnefoBaTeslbHbIX 3TanoB KOHAEHCAUUM U pektTudoukaumn. 3aechb

npuBEAEM TONBKO TEXHONOMMYECKYHOCXEMYITOro npouecca (pucyHok 2.4.5) n ycnosus pabo-

Tbl OCHOBHbIX annaparos, Tabnuua 2.4.3.
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PucyHok 2.4.5 — Cxema pasgeneHusi u BblaeneHus 6ytaH-6yTeHOBOM hpaKkLMmU U3 KOHTAKTHOIO

rasa

Tabnuua 2.4.3 —PexuMbl paboThl KONOHH pasfeneHns KOHTAKTHOro rasa aerunapuposaHug OytaHa

MokasaTens KononHa 7 | KononHa 13 | KonoHnHa 22 KononHa 30 | KonoHHa 35
TemnepaTtypa Bepxa, °C 13 40 55 50 50
TemnepaTypa HU3a, °C 35 180 90 60 110
Haenenune, MlMa 1,18 0,41 1,18 0,45 0,35
Yncno Tapenok 47 45 34 27 30
dnermoBoe Yncno - 4 35 1,5 4

Pa3deneHue bymaH-6ymeHosol chpakuuu

Ana pasgenernns OytaH-OyTeHOBOW Ppakunn NPUMEHAETCH METOZ IKCTPaKTUBHOWN An-
cTnnnaumn. B kavecTBe 3KCTpareHTOB MCMNOMb3yHT aueToH M aueTtoHnTpun. Ha pucyHke
2.4.4 npuBepeHa TeXHONOrMYeckas cxema npouecca pasgeneHunsa OyTtaH-OyTeHOBOW (ppak-
LN METOAOM SKCTPAKTUBHOMW peKTUUKaLmMn C aueTOHUTPUIIOM.

Tak Kak cnoco® SKCTPaKTUBHOW ANCTUNNALUMKN AOCTATOUYHO NOAPOOHO Oblnl PaCCMOTPEH
B pasgene 2.4.1.1, 34eCb NpUBEAEM NULLb TEXHONOMMYECKYH CXeMY (PUCYHKe 2.4.4) n coCTaB

NPOAYKTOB 3KCTPAKTUBHOW pekTndmkaumm (tabnuua 2.4.4).
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PucyHok 2.4.6 - Cxema pa3aeneHusa 6yTaH-6yTeHOBOI (hpakumn pektudnkaunei

Tabnuua 2.4.4 —CocTaB NpoAyKTOB 3KCTPaKTUBHON pekTudmKauum

BytaH-6yTeHoBas ByTtaHoBasa ppak-

KOMMNOHEHTbI

dpakuyms ums
Mponax 0,1 0,2
byTtagneH 1,2 -
N306yTnneH 1,4 -
N306yTaH 2,4 3,3
ByTeHsbl 35,2 4.5
ByTtaH 59,6 92,0
C5 v BbllLe 0,1 -

JernapupoBaHue 6yTeHOB B 6yTagneH

ByTeHoBasa ppak-
uns
3,4
4,3
87,6
4,5
0,2

B npepctasneHHom cnocobe gervgpuposaHne 6yTeHOB NPOBOAAT B agmabatmyeckmx

peakTopax Ha CTalXOHAPHOM C/0e XPOM-KafblUUii-HUKeNb-(hochaTHOro Karanmsatopa Map-

kn MIM-2204. YcTaHOBKa COCTOUT U3 ABYX OLMHAKOBbLIX peakTopoB: OA4WH paboTaeT Ha KOH-

TaKkTMpOBaHWUW, APYroi - Ha pereHepauuun. finameTp peakTopa —fA0 5 M, BHYTpuM peakTopa

pacnosiaraeTcd pelleTka, Ha KOTOpPYH nomeljaeTcs Katanusartop cnoem 1,8—2 m. TexHono-

rmyeckas cxema npouecca gernapuposaHnsa 6yTeHOB npeacTaB/ieHa Ha pUcyHke 2.4.7.

B cBsA3n C GbLICTPbIM 3aKOKCOBbIBAHMEM KaTa/nusatopa AernapupoBaHue BeAeTcsl Ko-

poTkuMK uuknamm no 30 MUH.
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PucyHok 2.4.7 — Cxema gernapupoBaHusa 6yTeHOB

NcxoaHasa OyteHoBas (hbpakuma cHauana noaaeTcs B KOJIOHHY ANSA OTFOHKU TAXENbIX
npumMmecen, a 3aTem HanpassisgeTCAa B neperpesartenb, rae neperpesaetca Ha 10—15°C.

[na npeaoTBpaLleHna KOKCoobpas3oBaHWUs B peakTope B JIMHUIO Cbipba A0 Neperpesa-
Tena nogaetca atunmepkantaH u3 pacyerta 0,0005—0,0012%macc.oT cymmMapHOro Konu4ye-
cTBa napa u dytaHoBon dpakumn. N3 neperpeBarena OyTeHbl NOCTyNnakoT B nNaponeperpesa-
TeNbHYIO NeYb, B HEW npoucxoant Harpes A0 450—500°C. BoasaHoi nap B neun neperpesa-
etca o 700—750°C. Npu BBOAE B peakTop NPOMCXOAMT CMeLLeHne ByTeHOB C BOASAHbIM Na-
pom. BoasaHon nap noHuXKaeT napumanoHoe aasrneHue YB, aBngeTtcs TenNOHOCUTENEM 1 NO-
AaBNSeT OTNOXEHNE KOKCa Ha KaTtanusartope.

[na npeaoTBpalleHNss BTOPUYHBIX peakuumn TEPMUYECKOro pasnoxeHus YB nposo-
ANTCA 3aKarnka rasa — nOoHMXeHne Temnepartypbl KOHTAKTHOroO rasa A0 530°C BNpbICKMBaHU-
€M NnapoBOro KoHAgeHcara.

[Mocne peakTopa KOHTAKTHbLIA ra3 MOCTynaeT B KOTEN-yTUnu3aTop, rae oxnaxaaertcs
Ao 250°C, n HanpaBnaeTca Ha AanbHeuwee oxnaxaeHue B ckpybbep, pasaeneHHbn Ha 2
cekumn. B HmkHen cekummn ckpybbepa npoucxoamuT OuYMCTKA rasa oT KaTanu3aTOpHOW MNbinu,
yAaneHue TSXeNOKMNALWmMX NpoAYyKTOB, a Takke oxnaxaeHue KkoHTakTHoro rasa o 130°C. B
BepxHen yactu ckpybbepa npoucxoauTt aanbHenwee oxnaxgeHume ao 115—125°C u va-
CTMYHasA KOHAEeHcauns BOASIHOro napa. [JanbHeinwlee oxna)aeHue npoucxoauT B KOHAEHca-
TOpax, Nocne HWX KOHTAKTHbIN ra3 ¢ TemnepaTtypon 65—75°C noctynaeTt B HUWXHIOKW 4acTb

ckpybbepa, rae NpoucXoAUT OKOHYaTeNbHas KOHAeHcauus BOASIHOMO Mmapa W oxnaxjeHue

64



UTC 18—2016

KOHTakTHOro rasa o 50°C yupkynupyrowmm abcopbeHTom. [lanee KOHTaKTHbIM ra3 Hanpas-
NSeTca Ha pasfenerHve rasoB gernapupoBaHna OyTeHOB. YCNoBmMa M nokasaTenn npouecca
AernapvpoBaHusa ByTeHOB npuBeaeHbl B Tabnuue 2.4.5, a cocTaB KOHTaKTHOrO rasa gerna-

pupoBaHusa — B Tabnuue 2.4.6.

Tabnuuya 2.4.5 — Ycnosusa v nokasatenu npouyecca gernapvposaHmsa 6yTeHoB

MapameTp 3HauyeHve

TemnepaTtypa B peaktope, °C 600-650
TemnepaTypa naporasoBou CMecu Ha Bxofe B peaktop,°C 630
TemnepaTypa KOHTakTHOro rasa, °C 580-590
O6beMHasn CKOpPOCTb NoAaum Cbipbs, Y 130-180
MonbHoe cooTHOLEeHNe ByTEeHbI:BOAAHOW Nap 1:20
Bbixog 6yTagnena B pacyeTte Ha nponyweHHble ByTeHbl, %macc. 33
CenekTnBHOCTb, %Macc. 85
KoHeepcusa, %macc. 40

Tabnuya 2.4.6 — CocTaB KOHTaKTHOro rasa AermapupoBaHus.

Bewiectso CogepxaHue, Bewectso CopepxaHnwe,
%macc. %macc.

Bogopog 1,4 byTtaH 7.1
MeTaH 1,3 ByTeHbl 59,0
OTaH 0,7 YB C5 n Bbiwe 0,9
MponaH 3.1 Okeng v gukocng yrnepoaa 1,4
bytagueH 24,7 A3oT 0,3
N306yTaH 0,1

BbideneHue 6ymeH-6ymadueHosol chpakuuu

Cxema BbigeneHna byteH-OyTtagmeHoBon opakumMm M3 KOHTaKTHOrO rasa aernapupo-
BaHNA OyTEHOB NPOU3BOAUTCS MO CXEME, aHanorM4yHou BolgeneHunto bytaH-OyTeHoBon dopak-

UMM Ha PUCYHKe 2.4.5.
2.4.1.2.2 OgHocTagunHoe gerugpupoBaHue

OpHoCTaaumHbIM npouecc aernapupoBaHna OyTaHa MMeeT npeumyllectBa nepeg
ABYXCTaAUMHBbIM MPOLECCOM BBUAY OTCYTCTBUSA HEOOXOLMMOCTU pasfeneHns rasoBbiXx CMe-
CEn Nocne Kaxaon cragum n 6onee HU3KMX SHEPro- U KanuTanbHbIX 3aTparT.

bbino ycraHoBneHo, 4TO Npu AermapupoBaHum OyTaH-OyTUNEHOBLIX CMECEN Hapg
65



NTC 18—2016
asloMO-XPOMOBbIM KaTanuM3aTopoM B Bakyyme CKOPOCTb peakuun c4H10 o c4H6+ 2H2 npu-
6113nTEeNbHO B 25 pa3 MeHblle CKOPOCTU peakuuncdH3 +»c4H 6+ H2. Tem caMbiM 3Kcnepu-

MEeHTaNlbHO NOATBEPX/JEHO, YTO AMBUMHUN 06pasyeTcss B OCHOBHOM B pe3ynbTaTte nocnepmo-
BaTe/IbHOW peakuun aernapupoBaHus:

MA10 CAHB—C4HG6

CnepoBaTtefnibHO, NpW OAHOCTaAMAHOM AerMapupoBaHUN NPOTEKalT Te Xe peakuuu,
4YTO U NpU ABYXCTAAUAHOM.

[Onsa ogHocTaAuHOINO npouecca NPUMEHSAT aslloMOXPOMOBbIe KaTanusaTtopbl. Boas-
HOW nap A/19 CHWXEHMS napuvasibHOro AaB/eHWs He UCNoJib3yeTcs, Mpouecc npoBoOAUTCA
nog BakyymoM.

[JaHHblii  npouecc npeactaBnsieT coboW  ogHOCTaguiiHoe — AernapupoBaHue
H-OyTaHa noj BakyyMOM Ha HEeNnoABWXHOM KaTanu3atope ¢ agmabatnyeckmm pereHepaTtuBs-
HbIM LUKIOM.

Mpu gaHHOM cnocobe nosyyeHus GyTtagueHa UCMNOMb3YHT aJlloMOXPOMOBbIE KaTasn-
3aTopbl B (popme TabneTok pasmepom 3x3 unm 4x4 MM, CMellaHHble C MHEPTHbIM MaTtepua-
JIOM-TENn/IOHOCUTEeNIEM, B Ka4yecCcTBe KOTOPOro MCMOJ/Ib3YT 00O0X)XKEeHHbIe rpaHyfbl oKcuaa
aniMuHua (anyHga) unanHgpuyeckoi popmbl pasMmepom 5x7 MM. COOTHOLWEHWEe TensiIoHOo-
cuTensa v Kkatanusartopa coctasnfet: 3:1 no macce, 2:1 no o6vemy.

PeaKkUNOHHbIA y3en germapupoBaHns COCTOUT M3 5—8 agmabaTuyecknx peakTopos,
3an0J/IHEHHbIX CTalMOHapHbLIM C/I0eM KaTanusartopa BbicoToi 0,9—1,2m.

MoToK cBexero 6ytaHa u peuuknoBoi 6yTaH-OyTUNEHOBON (hpakuuum oTnpasnisieTcsa B
neys, rge Npoucxo4uT ucrnapeHue cmecum n eé neperpes Ao 600°C. lMosiy4eHHYO cMecb No-
nepemMeHHO nojalT B OAUH M3 peakToposB b6artapen. JerngpvpoBaHue nNpoBOAUTCA NpWU AaB-
neHun 10—25 klMa, HavanbHOW TemnepaTtype 0kono 600°C u KOHe4yHOW Temnepatype (Ha
BbiIxofe rasa) 585°C (npouecc ocyLwecTBAAT B TeueHun 5 muHyT). locne gerngpnposaHus
KOHTaKTHYI0 Maccy OTNnpaB/ifAlOT Ha oxjaxaeHwe B ckpyb6ep, opowaemblii XON04HbIM Mac-
nom. lMocne ckpybb6epa peakunoHHbIe rasbl CXXnmalT B TypbokomMnpeccope A0 AaBneHuna 1,2
MlMa n oTnpaBnsAT Ha abcopbunto Cs-Cd-ppakumm yrnesogopogamu C5 u Bbille, SABASAKO-
WwumMmmnca noboyHbIMM NpogykTamu npousBogcTBa. A6copbeHT noctynaeTt B gecopbep, rae
ocyuiectBnsetcsa oTroHka Cs-C4-thpakymm 3a cyeT HarpeBa abcopbeHTa B KUMNATUSIbHUKE.
Mocne pecopb6epa pakyno Cs-C4 HanpaBndawT B genponaHusartop. [lonydeHHyw C4-
pakuuto, cogepxauy 11-13% 6yTaaueHa, oTnpaBfsfeT Ha CTaguio BblaeneHuss bytague-
Ha, NMpy 3TOM PeuMKNOoBYK 6yTaH-O0yTU/IEHOBYO (hpakumio BO3BpalLalT Ha cTaguio gernapu-

poBaHUS.
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MpuHUUNUanbHas cxema npolecca OAHOCTaAUIKHOIO AernapupoBaHna npueegeHa Ha

pucyHke 2.4.8.

PucyHok 2.4.8 - MpuHuunmanbHasa cxema npowuecca 0gHOCTaAUNHOTO AerngpupoBaHuns

B cBA3M CO 3HaunTesNbHbIMU OT/IOKEHUAMW KOKCa, KaTtanus3atop AernapvpoBaHus
HyXgaeTca B pereHepauun. Kaxnablii peaktop nocne craguu AernapupoBaHuio npoaysarT
BOASAHbIM MapoM npuv aTMocepHOM AaBfeHUN ANA BbITECHEHUS YI/1eBOLOPOAOB B JIMHUIO
KOHTaKTHOro rasa. rlocsie npoAyBk/ B peakTop NoJalwT pereHepauuoHHbIA BO34yX C Temne-
patypoii 600—620°C. PereHepauuto npoBoAsT B TedyeHMn 5 mMuH npu gaBnenHun o 0,15
MMa n Temnepatype 620—630°C. 3a pereHepauueii cnegyeT ctagnsa nepexoga, Ha KOTOpPOW
M3 pekTopa oTKauyMBalT BO3A4yX, CO34al0T Bakyym W nofalwT B peakTop HarpeTblil MasioueH-
Hblli YrneBoAOpPOAHbIM ra3 (abras) Ana BOCCTAHOBMEHUA aKTUBHOCTU Katasnusartopa v A0No-
HUTEeNbHON NPOAYBKW peakTopa OT Kucnopoga Bo3gyxa. bartapea peaktopoB paboTtaet
HenpepbIBHO: YacTb PeakTopoB HaxXoAUTCA B CTaAuu [ernipupoBaHus, 4YacTb - Ha pereHe-
pauun, 4yacTb — Ha NpoAyBKe NnapoM, 4acTb - Ha NepexofHol cTaguu. TexHosormyeckue

yC/NI0BUA 1 napameTpbl O4HOCTAAMAHOIO AerngpupoBaHnsa npuseneHsl B Tabnvue 2.4.7.
2.4.2 Tekyuwme ypoBHN 3IMNCCUN B OKPYXaKLLy cpeny

B Ttabnuue 2.4.8 npeactaesneHa mHopmauna no Bbibpocam u cbpocam npegnpus-

T — npousBoguTeENei.
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Tabnuua 2.4.7—[00CTUrHyTbie NoKasaTenu noTpebneHnst Cbipbsi U 3HEPropecypcoB

OkcTpakTmBHasa | OkctpakTueHas | [poussoa- | MNMpomssogcTteo | Mpouyecc cos- | lMpouecc Bbiaene-
pekTudmkauust | pektudukauymsa | cTBo OyTa- 6yTaaneHa MECTHOrO Ae- | HUSI U OYUCTKU Au-
bytagneHa n3 | GytagumeHa u3 | gueHa AByX- | OAHOCTaaui- | rMapUpPOBaHUS | BUHUNA METOLOM
TexHonorng dpakymm Cq4 dpakymm Cs4 CTagunHbIM | HbIM geruapu- ByTan- 3KCTPaKTUBHOW
nuponusa c nuponusa c AETVAPVPO- | POBaHWEM H- nsobyTaHa B pekTudukayum c
aueToHUTpu- OM®DA BaHWEM H- fytaHa nog OyTaguveH u aueToOHUTPUNOM
nom OyTaHa BaKyyMOM n3obyTuneH
HopMbl pacxoga Coipba Matepuanos, Kr/T
dpakums Ca — 2,22 -2,60 | HeT fgaHHbIX — — —
®p. H-ByTaHa — — HeT gaHHbIX | 1600-1750 1800 —
ALeTOoHUTPUN — — HET AaHHbIX 1,3-1,5 — 3,8
Bytunen-6ytagmeHoBas pakyns — — HEeT AaHHbIX — — 3200
AuBuHUN-cbipel 1070-1150 — HET AaHHbIX — — —
Hopwmbl pacxoga aHepreTu4ecknx pecypcos
OneKTpo3Heprms KBT*3/T 20-21 82,5 HEeT AaHHbIX 150-165 440 99
TennoaHeprus lkan/T 1,3-1,45 1,43 HET AaHHbIX 4 5-5 2,6
Map kan/T HEeT AaHHbIX 19 —
Xonog kan/T HEeT AaHHbIX 0,017 —
Tonnueo Kr.y.T./T 42-45 HET AaHHbIX 1,6-1,75 1,0 —
['opsyas Boga kan/T HEeT AaHHbIX — —
Bopa obopoTHas ThiC.M3/T 0,183 HeT AaHHbIX 0,924 0,165
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Tabnuua 2.4.8— TeKyLume ypOBHU SMUCCUN B OKPYXKAIOLLIYIO cpeay npu npou3Boactee 1,3-6ytagmeHa

OKCTpakTnBHas
pekTudunkaymna
OytagueHa us
dpakymm C4 nu-
ponusa c ayeto-

HUTPUIOM

OKCTpakTnBHas
pekTudunkaymna
OytagueHa us
dpakymm C4 nu-
ponunsa c AM®A

MpounssoaCcTBO
OyTagneHa
ABYXCTaAUNHbBIM
AErMapUpoBaHm-

em H-OyTaHa

MponssoacTeO OY-
TagueHa ogHocTa-

AWVHBIM gernapu-

poBaHnem H-6yTaHa

noj BakyyMoMm

lMpouecc coBMeCT-
HOro Aernapupo-
BaHunA OyTaH-
n3obyrtaHa B OyTa-
AVEH 1 n300yTuK-

NneH

lMpouecc Bbige-
NEHNSA N OYUCTKM
AVBMHUINA METO-
LOM 3KCTpakK-
TUBHOW PEKTU-
dhumkayum c aue-

TOHUTPUNOM

3arpsasHsaroLme Belectsa B Bolbpocax, /T

*

NOx He npumeHumo | He npumeHnmo HEeT AaHHbIX He 6onee 1900 He Gonee 1233 | He npumeHnmo
CO He npumeHumo | He npumeHnmo HEeT AaHHbIX He Bonee 6850 He Gonee 2456 | He npymeHMmo
Cymma yrnesogoponos HeT AaHHbIX

He Bonee 2400

He Bonee 2000

He Bonee 4100

He Bonee 5605

He Bonee 3500

(6e3 meTaHa)
3arpsasHaowme BewecTsa B cobpocax, r/T
XMK He Oonee He Bonee HeT AaHHbIX He Bonee
He Bonee 3500 He Bonee 250
13850 4500 500
Hedrenpoaykrsl He Bonee 120 — HET AaHHbIX He Gonee 120 — —
pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH HET AaHHbIX 6,5-9,0 eq. pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH

*[l1aHHble NONy4YeHbI HA OCHOBE pacyYeTHOW MOAENN
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2.5 NMpon3BoacTBO U3onpeHa

N3onpeH aBnseTca O4HMM M3 OCHOBHbIX MPOAYKTOB HEMTEXMMUYECKOrO CUHTE3a.
MupoBblE MOLLHOCTX MO MNPOM3BOACTBY CUMHTETUYECKOrO W3OMNPEHOBOro Kaydyka CerogHs
npeebiwarot 1,3 mnH. T/rog. B Poccuinckon depepaumm npoussogmtca okono 430 Thic. T
naonpeHa B rog, 13 kotoporo 50% nony4arot Ha NAO "HmkHekamckHedTexmm",

OcHoBHbIM NOTpPebuTenemM n3onpeHa SBnSeTCs NPOU3BOACTBO N30MPEHOBLIX KayyyKoB
(o 95% BCcero nony4yaemoro msonpeHa), Hanbonee W3BECTHbIE MapKM MNPON3BOAUMBIX
kaydykoB CKWU-3 n CKW-3C. [aHHble Mapku KaydykOB WCMOMb3YHTCA ANA NPOM3BOACTBA
aBTOMOOUMbHBIX WKH U PTU pasnuyHoro HasHadeHus. Takke M30MnpeH NUCnonb3yeTcsa Kak
COMOHOMEP MpY NPON3BOACTBE DyTUMKay4yKOB N M30MPEH-CTUPOSIBbHBLIX TEPMO31acTOMEPOB.
NcxogHbIM CbipbeM ANA NPOW3BOACTBA U3OMpPEeHa SBNAETCA YrneBoaopoaHas dpakyma
Cs(YB), wusoneHTaH, u300yTuneH C dopManbgerngom M aueTtoH C  aueTUneHoMm, B
3aBUCMMOCTW OT NPUMEHAEMON TEXHONOTUN.

N3BeCTHO HeCKONbKO [AEeCATKOB CrnocoBoB MONyYEeHUS WU30MpeHa, OfHako B
NPOMBILLNEHHOM MacLuTabe Ha CerogHAWHUM AeHb B Poccum akcnnyaTupyroTea cneaytowme:

1. [ByxctagmmHoe perngpupoBaHne usoneHtaHa (OAO "CwuHTeskayuyk" T.
Crepnutamak, HKHX).

2. WNs3BneyeHune nsonpeHa n3 Csdpakumm NnMponnsa 3KCTPakTUBHOW pekTudunkaumen
(HKHX).

3. [eyxctaguHbil  CuMHTE3 M3  un3obytuneHa wn  dopmManbaernga, depes
anmeTtungunokcaH (ToneaTTukayyyk).

4. «OpHocTagmHbIny CUHTE3 n3  un3obytmneHa wn  dopmanbgernga, 4depes

anmetunguokcaH (HKHX).

2.5.1 OnucaHune TeXHONOrM4YeCKNX NPOLLECCOB, NUCMOJIb3yEMbIX B HacTosILEE

BpemMs
2.5.1.1 isBneuyeHue n3 Csppakumm nuponusa

®pakumsa Cs nuponuaa 6eH3mHa NoCTynaeT B peakTopa, rae NpoOUCXOauT peakumsa am-
Mepusaummn umknoneHtagueHa (UMNA4) s anumknonentagmen (OUMA). danee npogykTsl am-
Mepusaumm LN nogarotca Ha pektndukayuio, rae NnpoucxoanT OTAeneHne usonpeHcoaep-
xawen dpakumm ot AUMNA. OumweHHas oT ocHoBHoro konudectsa ALUIMNA nuponusHas
dpakyma Cs, NpoxoanT eLle ABe CTYNEHN OUUCTKU PEKTUDUKALMEN OT «TDKENbIX» NpUMecen

n «nerkmxy (byTuH-2) ¢ nony4YeHnemM n3onpeHcoaepxawen dppakumm.
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N3onpeHcogepxkawas dpakuma nonagaeT Ha OYUCTKY OT H-MEeHTaHa METOAOM 3KC-
TpakTMBHOM pekTudmkaummn 6essogHeiM AM®PA, nocne yero, COBMECTHO C NMOTOKOM M3omnpe-

Ha-CblpLia C NPON3BOACTBA M30MNPEHA N3 N30ONEHTaHa, OTNPaBNSAETCA Ha JOOYNCTKY.
2.5.1.2 iIByxctagunHoe gerngpupoBaHue U3orneHTaHa

N3oneHTaHoBas dpakuma noctynaeT Ha AerngpupoBaHne B NCEBLOOKMKEHHOM (Kn-
nawem) cnoe karanmsartopos MM-2201 (MM-2201M, UM-2201C) v katanunsartopa KO (KOW-
M) c pacnonoxeHnem peakTopa 1 pereHeparopa Ha O4HOM YPOBHE U TPaHCMOPTOM KaTtanu-
3aTopa B MNOTOKe BbICOKOM KOHLIEHTpauum npu Temneparype He Gonee 575°C v paBneHum He
6onee 0,6 krc/cm2. MMonyyYeHHbIN KOHTaKTHBIN ras npeaBapuTernibHO KOHAEHCUPYETCSs, KOM-
NPUMUPYETCHA N NOJAETCA Ha y3en pekTudurKaumm n3oneHTaH-n3oamMmmneHoBon dpakumm n3s
KOHTaKTHOro rasa AervapupoBaHus U3onNeHTaHa, rae BblAENSeTcs OvMLLEeHHas WU30MneHTaH-
nsoamuneHosaa ppakuma (MND).

NP panee Ha yane 3KCTpaKTUBHOM pekTudumkaumm ¢ 6e3ogHbIM anmeTtundopma-
MUAOM pa3fenseTca Ha W3ONEeHTaHOBYH (Ppakumio U M30aMUNEH-N30NPEHOBYIO Opakumio
(KAT-1).

N3oamunneHoBas dpakuma nocTynaeT Ha AervapuvpoBaHue WU30amMUIEHOB B MPUCYT-
CTBWW NEeperpeToro BOASHOro napa B agmabatnyeckmx peaktopax C HEMOABWKHbIM (CTaumo-
HapHbIM) cnoem karanuaartopa. [MonyyYeHHbIM KOHTaKTHbIW ras npeaBapuTenbHO KOHAEHCU-
pyeTcs, KOMNPUMMPYETCA U NOAAETCH Ha y3en pekTUudukaumm n3oneHTaH-n30aMmmneHoOBoW
dpakynm (KAT-2), koTopas nocne BbIgENeHNa N OYNCTKKN, coBMecTHO ¢ KAT-1 oTnpasnaroTca
Ha y3en SKCTPaKTMBHOW pekTudmkaumm 4na Belgenenqms nsonpeHa. 3ecb U3 AByx Karanvaa-
TOB BbI4ENATCA N30MNPEH-ChIpeL, U ddpakLmna n3oammneHoBas.

N3onpeH-Cbipel, ¢ y3ana BTOPUYHOW 3KCTpakuun nogaeTca Ha y3en pektudukaymm ot
nMnepuneHa n umknoneHTagneHa. OuueHHbIM OT nNUnepuneHa U OCHOBHOIO KONMYecTBa
LIMNA mnsonper-coipel, nogaeTca Ha xuMmndeckyro oumcTtky ot UM B npucyTctBun wenoun
(KOH) » umknorekcaHoHa.

N3onpeH ounweHHbin ot LIMNA, nogaetca Ha ounctky OT KapOOHUMBHBLIX N aMUHOCO-
eAMHEHNI, KOTopas NpOMCXOAUT NYTEM OTMBIBKM MapoBbIM KOHAEHCATOM MpW Temnepartype
He Bonee 25°C B COOTHOLWEHMM BOAa:n3onpeH He MeHee 1:1. OTMbITbIN N30ONPEH NOAAETCA
Ha y3en ruapvpoBaHns, ANs OYUCTKN OT aLeTUIEHOBbIX cCoeamHeHnW. B pesynbTaTte peakumm
rmapupoBaHns, aueTUNeHOBbIE CoeaMHEHUs (MponunaueTuneH, 13onponunaueTuneH) npe-
BpaLlarTca B ndoamunetsl. [NpornapmnpoBaHHbIn N3onpeH otnpasnaeTca Ha cknag J1IBXK.

MpuHUMNManeHaa TexHonornyeckaa cxema ABYXCTagMMHOro AernapupoBaHnsa n3o-

neHTaHa npueegeHa Ha pUCcyHke 2.5.1.
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2.5.1.3 Nony4yeHue nsoneHraHa usomepusaumenn HopMmaribHOro neHTaHa

N3oneHTaH, aBNSOWMW ChIpbEM ANS ABYXCTAAUWHOIO AErnapupoBaHng, norydaroT
BblAEMNEHNEM U3 LLUMPOKOWN Opakumm NErknux yrneBofopoa0B Ha LeHTpanbHbIX razodpakumo-
HUPYIOLNX YCTaHOBKaX UM n3oMepusagmen HopmarnbHOro neHTaHa.

Mpouecc nsomepmsaumm HopMarneHOro NeHTaHa B N30MNEHTaH:

dpakums HOpManeHOro NeHTaHa NpeaBapuUTENbHO B KOSMIOHHE a3€O0TPOMHOW OCYLLKK
ocyliaeTcs 1 otgenseTtcs oT yrnesogoponoB Cs M Bbiwe. 3ateM OCyLleHHas neHTaHoBas
dpakuma cMemBaeTCsa C OCYLIEHHbIM LIMPKYMPYHOLWMM BOAOPOACOAEPKALLMM ra3om 1 no-
AaeTca Ha y3en nsomepmsaumn. Cnuctema LUMpKynnMpyroLwero BOAOPOACOAepKaLLero rasa no-
CTOSIHHO MOANUTLIBAETCH U3 CETU CBEXUM BOAOPOAOM. Harpetas B TEXHONOrMYECKOW neyu
rasocblpbeBas CMeCb MOCTYyNaeT B pPeakTop CO CTauMOHapHbIM CNOeM anoMonnaTtMHOBOrO
Katanusaropa. TexHONorm4ecknin pexmnm paboTel peaktopa nsomepusaunm:

- jaBneHve — He Bonee 36,0 krc/cm?;

- Temreparypa B crioe katanvaartopa — He 6onee 430 °C;

- o6bbeMHasa ckopocTb nogayn coipbs — 0,4+3,2 vac-1;

- MOSTbHOE COOTHOLLEHME BOAOpPOa . Chipbe — 2 : 1.

[Mocne peakTopa KOHTAKTHbIA a3 NPOXOAUT CTyNeHYaToe OXNaXAeHWe W KOHAEeHca-
umro. CKOHAEHCMpPOBaBLUMECS YINEBOAOPOAbI — U30OMEPU3AT NOAAETCH B KOMOHHY cTabunum-
3aumn gnsa OTroHKW nerkon dpakumn. Bogopoacoaepxawmmn raz oTAenseTca oT KanensHon
XXWAKOCTU N NOCTYNaeT Ha Bcac LMPKYNALMOHHONO KOMNpeccopa, a 3atem OCyLlaeTCsa B OCy-
LWMTENSAX Ha Leonutax OT Bnarm n NoaeTcsa Ha cMelleHve ¢ opakumen HopManbHOro neH-
TaHa.

Ha ctragumn ctabununsagmm B pekTMmKaLmoHHOW KONOHHE N3 n3omepusara BblgensaeT-
CS MeHTaH-N30MneHTaHoBaa pakunsa, a nerkme yrneBofopOAbl OTAYBAKOTCH B TOMNMUBHYHO
ceTb.

3arteM neHTaH-n3oneHTaHoBasa pakuma NoJaeTcs Ha y3en pektudukaumm Ans Bbi-
AeNeHna N3oneHTaHoBoOW opakumm, 1 NeHTaHa-peynkna Bo3BpaLlaemMoro Ha y3en noarotos-
KM CbIpbS.

bnok-cxema npouecca npuesegeHa Ha pucyHke 2.5.2.
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2.5.1.4 IByxcTagunHbIN CUHTE3 U3 N300yTUNeHa n gopmanbaernga.

HaHHbIM npouecc Bko4vaeT B cebsa cnepyowme cragnn:

- CuHTe3 popmanbaervnga;

- KoHpeHcauuto  n3obytmneHa ¢ dopmanbaernaom c obpasoBaHMeM
anmetunguokcana (AMI);

- Kartanutndeckoe pasnoxeHve M.

MpomseoacTBo opmManbaernaa OCyLEeCTBNAETCA METOAOM OKUCIEHWA MeTaHona
KMCNOpOoAOM BO3ayxa Ha katanusatope «Cepebpo Ha nemaey npu TemnepaTtype B 30HE KOH-
TakTupoaHnga 600+700 °C. ObeameTaHONEHHbIN PopManmH HanpaenaeTca Ha cuHTes M.
BTopuyHbIn nap nony4yaemMbi Npyu CUHTE3e copackbiBaeTca B ceTb nNpeanpusatua. COpoc Bbi-
XNOMHbIX ra30B OCYLLECTBNAETCA Ha haken-caeuy.

CuHtes M/ ocywiecTBnaeTca MeTOAOM KOHAeHcaumn nsobytuneHa u opmansae-
rmga B NPUCYTCTBUM KUCIIOTHBIX KaTtann3aTopoB B Xuakon ¢gase npu temneparype 90—100
°C noa paenennem 17,0—22,0 krc/cm?. MaccoBoe COOTHOLLIEHME M300yTUNneHa K dopmarb-
aerngy npu cuHtese M soigepxmnBaetca B npegenax 1,0—1,2:1. OTMbIBKA MacnsaHoro
CNnos peakunoHHOW MacChl CUHTE3a AUMETUNAMOKCaHa oT hopmansgernga n KUCnoT npons-
BOAUTCA NApPOBbLIM KOHAEHCATOM Npu TemnepaTtype B Kybe 0TMbIBHOM KONOHHLI 103—110 °C.
dysenbHasa Boga 3 kyba konoHHbl Ne 210 oTBOAUTCA B LIEX BOAOOUNCTKM U BOLOOTBEAEHNS.

MacnsHbIn cnon HanpaBnNAeTCA B PEKTUPUKALNOHHBIE KONOHHBLI AN OTFOHKN M300y-
TaHa, n3obyTuneHa n 4pyrux NErkmx yrneBofopoOL0B, OTAYBKM B JIMHUKO KOHTAKTHOrO rasa Ha
koMmnpemMmupoBaHue. BblgeneHne dpakuymmn OMI-pekTtudukata ocyecTBnseTcs MeToaom
pekTndmnKaLumMm B KOIOHHE Nog BakyyMoOM MNpu octaTtouHoMm gasrneHnn 70—30 mm pT. CcT. Oun-
cTmnnat konoHHsl (AMI) HanpaenseTca Ha yctaHoBky pasnoxeHns M/, kyGoBbIM NpoaykKT,
BbICOKOKMNAWme nobouHble npogyktel (BIMM), HanpaenseTca Ha pasroHKy Ha gpakumm —
oKcanb 1 OKCaHon unn B peaktopbl pasnoxeHnsa Bl MNoboyHble NpoaykTbl OKCanb, oKca-
HON HaNpaBNAEeTCA Ha cknag Ans OTrpy3kn NoTpeduTento.

Ha ycraHoBke pasnoxenuns [AM/[ nogorpesaetcsa B TENNOOOMEHHMKAX N UcnapuTene
Ao Temnepatypbl 180—250 °C, neperpeBaetca B neun o temneparypbl 300—400 °C n no-
[aeTcsa B peakTopbl pasnoxeHus. PasnoxeHne [AM/ ocylwecTBnsgeTCs B TOKe napa B peak-
TOpax pasnoXeHUs CEeKUMOHHOro Tuna Ha kartanuaaTtope npu temnepatype 270—390 °C n
nasneHun B peaktope He 6onee 3,0 krc/cm?. Konnyectso napa Heobxoanmoe s pasnoxe-
HUS AUMETUNANOKCaHa, BblAepXXMBaeTCa B COOTHoWeHn 1,8—2,2:1 (no macce).

®pakumsa BIM, nogorpetas B TennoobmeHHnke ao temneparypbl 100—250°C, nopa-

eTca B peakTtop pasnoxenus BIM, roe Ha katanusaTtope B NpUCYTCTBUKM NMeperpeToro napa
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NPOMCXoAUT TepMoKaTanuTuyeckoe pasnoxeHue BIT.

[bIMOBLIE rasel U3 peaktopoB pasnoxeHns AMI v Bl yepes peakTop goxura cbpa-
cbiBaeTcda B atMocdepy.

KoHTakTHbIn ras pasnoxenuns AM v Bl noctynaet Ha yctaHoBky W-9 Ha koHaeHCa-
LMIO, BblAENEHNE N OYUCTKY OT MUKponpumecen maonpeHa. [onyyYyeHHbIn n3onpeH Hanpas-
nsetca Ha npom3BoacTBo CKUM 1 Ha NpoMeXyTOuUHbIW cknag Ans OTrpy3kn notpedbutento. dy-
3enbHaa BoAa nocne OTroHKW opraHunkm n3 Kyba konoHHel N2 140 cbpackiBaeTca B XMM. 3a-
rPA3HEHHY KaHanu3auwio. [obouvHble NpoayKTbl NPOM3BOACTBA W30MNPeHa OTBOAATCA Ha
cknag gnsa gansHeuwen nepepaboTku.

TexHonormyeckasa cxema npon3BoACTBa U3oMNpeHa METOAOM ABYXCTaAUNHOMO CUHTE3a

nx n3obyTtuneHa n popmanbaervga npeacrasneHa Ha pucyHke 2.5.3.
2.5.1.5 «OpHOCTagUNHbLINY CUHTE3 U3 N300yTUNeHa n popmanbagernga

B paHHOM npouecce n3obyTtuneH pearvpyet ¢ dopmansiernaom ¢ obpasoBaHneM
dbpakumm  anokcaHoB-1,3, KOTOpble 3aTeM B XUAKOW ase B3aMMOLEUCTBYHOT C
TpumeTunkapbmHonom c¢ obpasoBaHuemM msonpeHa. [MOCKOMNbKy TEXHOMOrMs He BKNoYaeT
BTOPYH CTaguto - pasnoxerHne M/, oHa yCcnoBHO HasbiBaeTcs "04HOCTaAUNHBIM CUHTE30M"
n3onpena.

UTak, npuHUMNMansHeIM pasnnymemM "Knaccuyeckoro" metofa WM HOBOro nosfyYeHus
N3oMpeHa 3aknovaeTcs B cnegywowem. M1 B AMOKCaHOBOM MeToAe, M B XuakodasHoM
METOAE Ha NEPBOM CTagum Kak NPOMEXYTOUHbIN NpoaykT obpasyetca AM/. Janee B nepsom
cnyyae [IM/[] pasnaraetcsa ¢ obpasoBaHMeEM O4HOW MOMEKYbI N30NPeHa N OAHOW MOMEKYIbI
dopmansgernga. Bo BTopom cnyyae pasnoxedHve [OMI npoucxogut B NPUCYTCTBUM
n3obytuneHa vmnn TPeTOYTUNOBOro CnuMpTa, U B pe3ynbTarte peakumm obpasyroTca ase
MOMeKynbl u3onpeHa. To ecTb B XuakodasHoM cnocobe npounsBOACTBa M3OMpeHa
NOSABMNSETCH BO3MOXHOCTb YBENUYEHNSA MPOM3BOANTENBHOCTM MO M3OMpPEHY B ABa pasa.

N3onpeH, nonyvyaembin XuakodasHbiM CnocobOM, NO 3KOHOMUYECKMM MoKasaTensam
cambii INyYLWWn, NOCKONbKY MPOLUECC MPOTEKAET NP OTHOCUTENBHO HW3KOW Temneparype
(160°C) ¢ obpasoBaHMEM He3HAYMTENbHOrO KonMyecTBa MuKponpumecen. [lpn 3ToM
yAENbHbIN Pacxog TEMNSIOBOW 3HEPrM CHKEH NOoYTN HanonosuHy ¢ 18 MNkann go 10 MNkann Ha
Npon3BOACTBO 1 TOHHbI M30MpPeHa, CHU3WICA M pacxoh APYrux TEnSIOHOCUTENEW, 4TO,
eCTEeCTBEHHO, NOBNEKNO 3a cobon ymeHbLeHne cebecTtommocTtun kaydyka CKU-3.

TexHonormyeckasa cxema npomsBoACTBa M30NPeHa METOA0M O4HOCTaANNHOMO CUHTE3a
n3 n3obytuneHa n opmanbaernga npmBegeHa Ha pucyHke 2.5.4.

TexHonornyeckme ycnosusi U napameTpbl OAHOCTAAUMHOIO AErMAPUPOBaHUS NpuBe-
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AeHbl B Tabnvue 2.5.1.
2.5.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW Yo cpeay

B tabnuue 2.5.2 npepcraeneHa mHdpopmaumsa no Beibpocam n cbpocam npeanpus-

TUN — NPON3BOAUTENEN.
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PucyHok 2.5.3 — TexHosornyeckass cxema npon3BoACcTBa U3onpeHa MeTofoM ABYXCTaAMAHOIO CUHTE3a U3 n306yTuneHa v hopmanbaerun-

aa
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6.

BEMa®

OtpeneHve cuMHTe3a

nmo amMa

BosspaTtHas
nno

2.5.4 — TexHonornyeckass cxema npov3BoACTBa M30NpeHa MeTo40oM OHOCTaANHOro CUHTE3a U3 M306yTUIeHa U hopManbaernaa

Nerkaa dpakunsa BN

aAMA
TMK
nno
OtaeneHuve cnHTe3a
KOHfeHcaT TMK

8o

nsonpeHcogepxalyas
OT,CI,G!'IeHVIe hpakums
CMHTE3a N30MnpeHa
HanmeHoBaHMe NOTOKOB:
BEM® - 6e3MeTaHO/MbHbI hopmanbaerng,
nmno - n306yTaH-n306yTNNEeHoBas pakuyms,
ama - AMMeTUNAnoKCcaH,
TMK -TpumMeTunkapbuHon,
Brn - BblCOKOKMNALLME NMOGOYHbIE MPOAYKTHI,

KoHpeHcar - koHAeHcaT BOASIHOTO napa.
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Tabnuua 2.5.1— JocTurdytele nokasatenu noTpebneHns Cbipbsi U SHEPrOPECYpPCOB NPU NPOU3BOACTBE U30MpPEHa.
[ByxcTagumnHoe aerngpupo- L. «OpHOCTaaNMHBINY N3omepusayms Hop-
[BYXCTaAUWHbIA CUHTE3
BaHWe u3oneHTaHa (Bkrovas CVHTE3 U3 n3obytmneHa MarbHOro NeHTaHa B
TexHonorua n3 nsobytuneHa un dop-
nepepaboTky ppakyum Cs n opmanbaernga yepes | U3oneHTaH (B pacyeTe
manbgernaa yepes AM
nuponmunsa) aMma Ha M30MNeHTaH)
Cbipbe, Kr/T 1840
(100% msoneHTaH)
dopmanbgerng — 1100-1200 840-850 —
N306yTrneH — 1000-1050 1170 —
MeHTaH — — — 1072
OneKTposHeprug, KBT*u/T 410-450
1165 140-150 98,2
(Mkan/T) (0,353-0,387)
TennoaHeprus, [kan/T 18,95 18-20 7,6-8,0 1,86
TonnuBHbIV ras, Kr.y.T./T 990 240-260 37-50 46
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Tabnuua 2.5.2— TeKkyLume ypOBHU SMUCCUU B OKPYXKAIOLLIYIO Cpeay npu NpoM3BOACTBE U30NpPEHa

[ByxcTagumnHoe aerngpupo-

BaHWe M30MNeHTaHa (BKNoYas

[BYXCTaANMHBIN CUHTE3 U3

«OaHocTagUNHBbINY

CUHTE3 13 n30byTuneHa

N3omepusauums Hop-

(6e3 meTaHa)

TexHonoruna n3obytmneHa n popmansie- ManbHOro neHTaHa B
nepepaboTky ppakuymm Cs nu- n dopmanbaernga yepes
rmaa vepes AM1 M30MNeHTaH
ponunsa) aMa
3arpssHaoLwme BelecTsa B Boibpocax, r/it*
NOx He Gonee 6857 860 He Bonee 95 He Gonee 85
CO He Gonee 4304 7800 He Bonee 114 He Bonee 80
Cymma yrnesogoponos
He Gonee 2182 3100 He Bonee 2184 He Gonee 2870

3arpssHarowme Belectsa B copocax, Kr/T
XIMK He 6onee 10 650 He 6onee 140 He 6onee 0,01
pH 6,5-9,0 eq. pH 2,9-40eq. pH 2,5-90ea. pH 6,5-9,0 eq. pH

* [1aHHble, NONy4YeHHbIE Ha OCHOBE PacYETHOM MOLENN

9102—8l 01U
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Pa3gen 3 Npon3BoacTBO apoOMaTUUYECKUX COeAUHEHUN
3.1 NMpousBoacTBo GeH3ona

BeHson — apomaTtnyeckmn yrneBOAOpPOA — CbiPpbé MPOMBILLNIEHHOrO OpPraHNYeCcKoro
cuHTesa. Ha ero ocHoe nonyyaroT 6onee 30 KpynHOTOHHEXKHBIX NPOAYKTOB OpraHnYecKoro
CuHTEe3a.

Mwuposoe npomssogcTeo 6eHsona B 2015 rogy coctaemno 6onee 60 MIH. TOHH.

[(NaBHble UCTOYHUKM BeH3ona — NPOAYKTbl KaTanuTUYecKoro pudopMuUHra, KOTOpbIN
onucaH B COOTBETCTBYHOLEM pa3gene cnpasoyvHuka HOT «lMepepaboTtka HedTn», (pudop-
Mar), MMPOKOHAEHCAT N KAMEHHOYTONbHbI Chipon BeH3on. B ¢BA3WM € 3TUM, OCHOBHbLIMM NPO-
Leccamn nonyyeHns 6eHsona B Poccum n 3a pybexom aBnaroTcs npouecchl nepepaboTku

pudopmMaTa, NMpoKoHAEeHcaTa U cbiporo GeHaona.

3.1.1 OnucaHune TeXHONOrMYeCKNX MNPOLIECCOB, UCMOJIb3yEMbIX B HacTOsILWEE

BpeMA

3.1.1.1 N'mpgpoaeankunupoBaHue anknnbeH3050B U BblgerneHne 6eH3ona n3

NMUPOKOHOEeHCaTa

NcxoaHoe chipbe (AENEHTaHM3MPOBAHHBIN NMUPOKOHAEHCAT) hpakLUMOHNPYETCH B 2-X
BaKyyMHbIX KonoHHax K-301, K-313.

B konoHHe K-301 ¢ Bepxa Bblgensetca dppakums yrnesogopogos Ce + Cs (beHson-
Tonyon-keunonobHaa gpakums), B KonoHHe K-313 ¢ Bepxa BblgenseTcsa opakuus yrneso-
aopopos Co (dp. 105+215°C), koTopas HanpaBnsAeTca Ha Cknaj Kak ToBapHbIA MNPOAYKT.

BoigenernHas ¢ Bepxa K-301 BTK-ppakuna HanpaBnseTca Ha y3en rugporeHmsaum-
OHHOW NepepaboTky, BKAYaroWwen Tpu ctyneHn. Ha nepson ctyneHn bTK-bpakyna noa-
BepraeTca rmapupoBaHvM0 Ha nannagueBoM Katanmsarope C npeBpalleHUEM AMEHOBbLIX
YyrneBogopoAoB B MOHOONEMUHOBLIE, CTUpOna B 3TUNOEH30s, Npn 3TOM 0Kono 50% MOHo-
onedUHOB HaCbLILLATCA A0 COOTBETCTBYHOLLMX NapadmHOBLIX, HAPTEHOBLIX YrNeBogopo-
noB B peaktope P-301.

B peaktope P-302 Ha antomokobansTmMonmbaeHOBOM KaTtanm3atope NpOUCXOAUT
rMAPOreHONN3 CepPoOOPraHNYECKUX COEANHEHNN N MONHOE HacbIWeHWe HenpeaernbHbIX yr-
NeBOAOPOAOB rmaporeHnsaTa 1 CTyneHu.

Ha TpeTben CTyneHn nNpomMCXOAuT NPoLECC rMAPOKPEKMHra napaduHOBLIX WU LIMKMIO-

napadnHOBbLIX YrNeBOAOPOLOB LO METaHa M 3TaHa, U rMapoaeankuimpoBaHns Toryona,
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atmnbeHsona, kcunonos ¢ obpasoaHMeM BeH3oNa, YTO NO3BONSAET BblAENUTL BeH30on 13
rmapogeankunara pekTMPUKaumMoHHbIM MeToaoM, T.e. 6e3 NPUMEHEHUS 3KCTpakuum unm
a3e0TPONHON pekTndmnkaumn.

'mppopeankmunat HanpaenaeTca Ha pekTUUKaUMoHHOe pasaeneHne B KonoHHax K-
305, K-306, K-307. dpakymsa nerkon apoMaTtuki rmgpogeankunara nocne KonoHHbl K-306
OuNLLAETCA B peakTope MeToAoM agcopbumm Ha agcopbeHTe 0UnCTKN BEH30NBHON pak-
LK OT cnepoB oneduHOB, NPUCYTCTBUE KOTOPLIX HEA0MYCTUMO B TOBApHOM BeH3one.

ToBapHbIM 6eH30n C rnyxon Tapenkn kKonoHHel K-307 Hacocom 4epes BOASIHOM XO-
NOAUNNBHUK OTKaYMBaETCA Ha cKnag.

MpuHUMNManeHaa cxema rmgpoaeankmnmpoBaHms ankmnbeH3onoB ¢ NOCNeayroLWmnm

napnedeHnem 6eHsona npmeegeHa Ha pucyHke 3.1.1.
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PucyHok 3.1.1 - MpuHymMnuanbHas cxema rugpogeankninpoBaHusa anknnbeH3o10B ¢ nocsegyrowmnum n3snedeHmem 6eHsona
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3.1.1.2 MNepepaboTka cbiporo 6eH30/1a KOKCOXMMUYECKNX 3aBOLOB C

rmapupoBaHnem

TunnyHaa cxema nonyvyeHus 6eH3oNa M Apyrux apomaTtuyeckux yrnesogopoaoB U3
CbIPOro 6eH30/1a KOKCOXMMUYECKNX 3aBOA0B Ha pucyHke 3.1.2.

Ha nepBoil cTyneHu cbipbe C BbICOKMM COAepXaHuem npumecei, oneuUHOB U ANO-
neduHOB rMAPUPYIOT B Kackage, COCTOAWEM U3 ABYX PeakTOpPOB.

FMApVpoBaHHbI Cbipoli 6eH30/1 3aTeM HanpaBAAlT B cTabunins3atop, B KOTOPOM OT-
LenanTca oTxoAsAume rasbl, cogepxalwue, B ToM yucne n H2S.

C1abunnn3nmpoBaHHbIN Cblipoil 6GeH30N 3aTemM NnocTynaeT B AerentaHmsaTtop. BepxHuii
NoroH, cpakuma Cr- HanpaBNsgeTCA Ha 3KCTPAKTUBHYK OUCTUNNALUIO, rAe GEH30/1 U TONYOn
B OOHOW CTyneHW OTAEeNATCA OT OTHOCUTENbHO Manoro KosuyecTtsa HeapoMaTU4YeCKUX

KOMMOHEHTOB MNepej X pa3fesieHNeM Ha BbICOKOUMCTbI GEH30/1 U TONYO.

PucyHok 3.1.2 - MpuHunnmanbHasa (obwasn) TexHonornyeckas cxema nepepaboTKUCbIpoOro

6eH30/1a KOKCOXMMUYECKNX 3aBoaoB

O6blyHO, hpakumio Cs+, OTBOAUMYH U3 Kyba AerentaHusaTopa, nogawT B APYrYH CU-
cTeMy (PpakLUMOHMPOBAHUA AJ11 OTTOHKU KCWUMOJIOB U BbICWIMX apoOMaTU4YecKux yrneBonopo-
[0B.

TunuyHasa cxema rmgpupoBaHuns cblporo 6eH3ona npueeneHa Ha pucyHke 3.1.3.
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6eH30n

PucyHok 3.1.3 - lMpuHunnuanbHasa TexHosiormyeckasa cxema rmgpmpoBaHms

Cblpoit 6eH30/1 nepemMelunBaeTcs C NOTOKaMM NOANUTOYHOIO M PELUK/IOBOro BOAOPO-
Aa n npoxoguT vyepes cuctemy TensioobMeHHUKOB, COBMELLEHHbIX C MHOFOCTyneH4YaTbiM uC-
naputenem (no3. 1), rae vucnapsT BCE Cbipbe 3@ UCK/IOYEHWEM TSHXKeNblX YrinesoLoponos,
KOTOpble ¢ Heb6O/bLWOW YacTblo YI/1eBO4OPOLOB OTBOAAT M3 Ky6a MHOroctyneH4yaroro ucna-
puTens, OTAEeNAT B KOJIOHHE auctunnauum (nos. 2) v BbiIBOAAT U3 Kyba B Buae AerTa.

MOTOK WMCNApPEeHHOro Cbipbs W3 MHOrOCTyneH4YaToro wucnaputens AONOSHUTENbHO
HarpeBalwT M HanpaBAAKT B NpeaBapuTesibHbli peakTop rugpuposaHnsa (No3. 3), B KOTOPOM
KOHBEPTUPYIOT OCHOBHYK YacTb HenpeaesnbHbIX YrnesogopoaoB (B OCHOBHOM, [OMEHOB).
FmpoporeHnsaTt, BbIXOAAWMA U3 NpeABapuTes/ibHOIo peakTopa, neperpesalwT U Hanpas/iSloT B
OCHOBHOI1 (rnaBHbIli) peakTtop (No3. 4), B KOTOPOM MNPOUCXOAUT ruapupoBaHne oneduHOB K
OCTallbHbIX coefuHeHun (cepbl, aszoTa W kucsopoga). ocne oxnaxaeHus NPoAyKTbl TMapu-
poBaHUA aBHOrO0 peakTopa HanpaBAsAlT B cenapaTop BbICOKOro gassieHusa (nos3 .5) ans wms-
B/leyeHns Bo40poAa U3 XUAKON dhasbl.

OTAeneHHbI BOAOPOA 3aTeM nepemelinBarT C NOAMNUTOYHLIM BOAOPOAOM, KOMMNPWU-
MUPYIOT 1 BO3BpaLLalT B npolecc.

MpoaykTbl TMAPMPOBaHNA M3 cenapartopa BbICOKOro gasneHunsa (BA) HanpaBnsawT B Cu-
ctemy ctabunmsatopoB. OTxoaawmMin ras, cogepxawmin H2S n NHs, oTA4ensaoT oT NpoayKTOB
rMApPUpPoOBaHNSA, KOTOpble B CBOK oYepelb HanpasBnsawT Ha cTaguio (pakuMoOHMPOBaHUS U
N3BieYeHNa apoMmaTnyecKknx yrnesoLopon0B.

CyuiecTByeT, Takxe, TEXHONOINSA BblAeNeHNsa Cblporo 6eH30/1a KOKCOXMMWUYECKUX 3a-
BOAOB 6e3 cTtaguu rugpuposaHus. B aToMm cnyyae npouecc BblAesIeHUs U O4YUCTKM 6eH3ona
BK/IOYAET creaywlwme crtaguu:

86



UTC 18—2016

- OYUCTKY OT NErKOKUNALLUMX U TSKENOKNNALWMX NPUMECEN METOLOM pekTudmKaumn (B
Tpex peKTUPUKALUMOHHBIX KONTOHHAX) € nony4veHnem BeHsona-pektndukara;

- ouncTtky BeHsona-pektudpukata oT TModeHa METOAOM 3KCTPAKTMBHOM peKTUdmKa-
LUMKn B ABYX KONMOHHAxX B NPUCYTCTBUN LIMPKYNNPYIOLLEro 3KCTpareHTa — gumetundopmamMmaa
(AM®DA).

MepBas pekTudUKaLMOHHaAsA KOMOHHA npegHasHaveHa Ans otaenenHna GeHsona oT
TSXKENbIX NpuMecen (rnaBHbIM 0Opa3oM, Tonyona, U3oOMepoB Kcunona, cTupona, AULWKIo-
neHTagmeHa). Bo BTopon KONoHHe OT 6eH3ona OTrOHSKT NErkoKMnawme npuMmecu (rnaBHbIM
obpasom, umknoneHtTagueH u cepoyrnepog). Kyboebin npoaykt BTOPOW KOMOHHbLI Hanpaens-
0T B TPETLIO PEKTUDNKALNOHHYIO KOMNOHHY, BEPXOM KOTOPOW OTBOAAT OYULLEHHBLIN 6eH30n C
NPUMECHIO TMOMEHAa, KOTOPLIV HANPaBAT Ha CTaAUK 3KCTPAKTUBHOW PeEKTUdMKaLMN.

Y3en 3kCTpakTUBHOW pekTudukauum BroyaeT B ceba aBe pekTudUKauMoHHbIE KO-
NOHHbI, paboTatoLime Npm atMOCHEpPHOM AaBMEHNN NO TUMNY «Pas3pPe3HOMN KOMOHHBI» N OAHY
BaKyyMHYO KOMOHHY fecopbumm TmodeHa.

JTa TexHONornsa Takke MoXeT ObITb 4ONONHEHA CTagnen CEPHOKUCITIOTHOW OYMNCTKM OT
Mukponpumecen (tnodeHa o 0,012 % wn HenpepenbHbix coeanHeHnn ao 0,5 %). JaHHyro
CTaAaulo OCYLLECTBNAOT B peakTopax C BbICOKOCKOPOCTHLIMU MeLLankamu, rae npoucxoauT
KOHTaKTUPOBaHNE C KOHLIEHTPUPOBAHHOW CepHOM kncnotom (92-95 %) npun Temneparype He
Bonee 26 °C n pasneHum go 0,5 Mlla, ¢ nocnegyrowlen HenTpanmsauynen 6eHsona BOAHbIM
pacTBOPOM LLENOYMN.

HenpeaeneHble COefNHEHNS MOMHOCTBIO CBA3LIBAIOTCA CEPHOM KUCNOTOW YXKe Ha nep-
BOW CTYMEHW OYMCTKM (ABa peakTopa), a B Ka4yecTBe NpoOMOTOpa peakumm CBA3bIBAHUA TUO-
dheHa ¢ KMCNOTOW Ha BTOPOU CTYMNEHN OYUCTKN (ABa peakTopa) MCNOMb3yHT ypoTponuH. Ero
COAepXaHne B peakuMoHHOM cMmeck nogaepxusarot Ha ypoBHe 0,03-0,05 %. OunweHHbIn
©eH30N HaNpaBnAKT HA HENTPaNM3aUnio BOAHOW LENOYLIO B KOMOHHY ANs1 OTMbIBKM BEH30-
na ot BOAOPAaCTBOPUMbIX MPUMECEN, a 3aTeEM B ABE PEKTUPUKALNOHHBIE KONMOHHbI ANS Bbl-

AeneHns ToBapHoro 6eHsona.

3.1.1.3 U3BneueHne 6eH30Ma METOOOM 3IKCTPAKTUBHOM peKkTUdunkaumm 6eHsona

KaMeHHOYroJIbHOro u NMpoKoHAeHcarta 6e3 ruapupoBaHus

Cxema unsneveHus 6eHsona M3 AByX BMAOB CbIPbSA: CbIpOro BeH3ona KOKCOXumMmYe-
ckux 3aBopos (BC) m xuakux npoaykrtoB nuponmsa — nupokoHaeHcata (MK) BoamoxHa 6es

npeABapuUTENBLHOIO rMAPUPoOBaHNAa 1 NpeacTaBneHa Ha puc. 3.1.4.
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Belaenenne 6eH3ona n o4mMcTka ero oT NpUMecemn Npon3BoaAnTCA B 3 cTaguu:

- pekTudunKauma OT TSHXKENOKUNALLMX U NErKOKUNALLMX KOMMNOHEHTOB;

- 9KCTPaKTMBHasNA pekTuduKaumnsa oT «Onmn3KoKUNALLMX» KOMMOHEHTOB;

- KUCNOTHAas O4YUCTKa OT HENpeAenbHbIX YrNeBOLOPOLAOB U TUOdeHa.

PekTndmkauma npoBoaMTCa NOCNefoBaTesflbHO OT THKENOKMNALWMX N NErKOKMMALLMX
no oTHOLWeEHUIO K 6eH3ony koMnoHeHToB (K-1, K-2), a 3aTtem OTroHseTca OT AUUMKIONEHTa-
anera (K-3), obpasyroerocs npm KOHUEHTPUPOBaHWM UMKIONeHTagneHa B guctunnare K-2.

BeH3on pektudukat HanpaBnAeTCA Ha 3KCTPaKTUBHYHO PeKTUUKaALMIO ANS OYUCTKM
OT «BnmaKokMNAaWmMx» K BeH30My KOMMNOHEHTOB B MPUCYTCTBUMM KCcTareHTa. beHson 3 BC
ounwaeTca ot Tnodera, a 6eHson na MK — ot HenpeaenbHbix (Cé AMEHOBLIX) YrNeEBO4OPO-
L0B (Ha KONMoHHbIX Ka-4/1, Ka-4/2, paboTaromx B pexmme «paspesHon» KONOHHBI). [decopb-
LS SKCTpareHTa NnpomMsBOANTCSA B BakyyMHOM aecopbepe ([-5).

CeeTnble AUCTUNNATBI CO CTaguM BblaeneHus O©eH3ona MCnonb3yTCa B NPOM3BOA-
cTBe bpakunm apoMaTHeCcKnX yrneBogopoaoB, a «TsKEnas» YacTb HanpaenseTcsa B TONNn-
BO neyHoe. TnodeHoBan dpakumsa ¢ cogepxaHmem 6eHsona go 85% ncnonb3yeTca B kave-
cTBE pacTeBopuTens B HedhTef00bIBAOWEN OTPACN.

Ob6bveamnHéHHbIN noTok BeHsona m3 BC n MK nocne aKCTpakTMBHOW pekTudukaumm
HanpaBnNaeTCa Ha aseoTPOonHyro ocyLky (K-6) n ganee Ha KUCAOTHYH OYUCTKY KOHLEHTPUPO-
BaHHOW CEPHOWN KNCMOTOMN.

Ans ounctkm 6eH3ona ot npumecen (TmodeHa, HenpeaenbHbIX COEANUHEHNW NpeaHa-
3HaYeH y3en ABYXCTYMNEeH4YaToWn KMCNOTHOW O4MCTKW. BeH3on KOHTakTUpyeT B peakTopax, C
BbICOKOCKOPOCTHbBIMW MeLlankamMmmn, ¢ KOHLUEHTPUPOBAHHOW CEPHOW KUCNOTOW C NOCNEAYHOLLEN
HeuTpanmMsaunen NoToka pacTBOPOM LLEMNOYM B BOAE.

B kauecTBe npomoTopa peakumm NCNoNb3yeTCa yPOTPOMUH.

BeHson nocnepoBaTensHO NPOXOAUT peakTopbl NepBon CTyneHn ounctkm CB-1, roe
KOHTaKTUPYET C KACNOTOM OT BTOPOM CTyneHn (knucnota ll), 3atem B peakTopbl BTOPOW CTyne-
HW ounctkn CB-2, rae KoHTakTupyeT co ceexen kucnoton. OTpaboTaHHas kucrnota nocne
NepBOM CTYNEHN OYUCTKN BbIBOAUTCA Ha y3en HeuTpanusaumm, nnbo oTrpyxaeTtca CTOPOH-
HeWn opraHusauum ans ytmnmsagun. «Kncnoiny 6eH3on HermTpanuayeTcst pacTBOPOM HaTpue-
Bon Wwénoun (CB-3) n HanpaenaeTca B CPEAHIO YacTb OTMbIBHOW KOMOHHbI (KO-7), HWKHARA
4acTb KOTOPOW BbLINONHAET (PYHKUMIO OTCTOWHMKA. OTMbIBKE MPOM3BOAUTCH TEXHUYECKOW
(peuHon) Bogon. OTCTOABLUASACA B HKHEW YaCTu KOMOHHLI BoAa BbiBOAUTCA B X3K.

OTMbITbIM BEH30M CO CMONamMu, HEPacTBOPUMbIMW B BOAE, BbIBOAUTCA U3 BEPXHEWN Ya-
CTW KOSMOHHbI N HanpaeBnaeTca cCaMOTEKOM Ha nepeuncnapenme (K-8) u BbIBOAUTCA Ha cknag.

Ky6oBbIn NpoaykT npeacrasnset cobom CMOsbl KUCNOTHOW OYUCTKU M BbIBOAUTCSA B NMEYHOE
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TONNMBO.

3.1.1.4 JkcTparMpoBaHue apoMaTUUECKNX CoOegUHEHUN Ona Npom3BoacTBa 6eH-

3ona

B 2017 rogy B NAO «HwkHekamckHedTEXNM» NNaHMpyeTcs Nyck B paboTy yCTaHOBKM
3KCTPaKUMM apoOMaTUYECKNX COEQMHEHNA C HapaweHMeEM ODLLEN CYMMapHOM MOLLHOCTW Mo
BeHsony o 365 TbIC. T/roa.

MokasaTenn noTpebneHnsa Cblpbs WU SHEPropecypcoB, a TakkKe YPOBHU 3SMUCCUM B
OKpYXKarLLyo cpeay npyv nNpounsBoacTBe OeH3ona MeTohoM 3KCTparMpoBaHuUs apomMaTtude-
CKMX COEANHEHNI HE MOTYT ObITb PACCMOTPEHDBI HA CErOAHSALIHNA AEHb.

[docturHyTble nokasareny NnoTpedneHna Colpbs U SHEPropecypCcoB NPy NPOM3BOACTBE

BeH3ona npueeaeHsl B Tabnmuye 3.1.1.
3.1.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW Yo cpeay

B tabnuue 3.1.2 npepcraeneHa nHgopmMaymsa no seidpocam 1 cbpocam npesnpusaTmin

— nponsBoguTtenen 6eHsona.
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Tabnuya 3.1.1 — [JoCTurHyThie nokasartenu noTpebneHmns Cbipbs U 3HEPropecypcoB Npu NponssoacTee 6eHsona

MmapoaeankunuposaHme

MN3Bne4vyeHne OeH3ona me-

MN3Bne4vyeHne OeH3ona MeTo-

YcTtaHoska "lNMnpo-

TOLOM 3KCTPaKTUBHOW AOM 3KCTPaKTUBHOW pekTuchn- TON
ankmnbeH30noB U Bbl-
TexHonorus pekTucdukaymm 6eHsona kauum 6eH3ona KameHHo-
JeneHune 6eHsona uns
KaMeHHOYronbHOro C rma- | YronbHOro 1 NMPOKOHAEHcaTa
NMUPOKOHAEHcaTa
pUpPOBaHUEM 6e3 rmgpupoBaHuns
HopMbl pacxoga cblpba 1 BCOMOraTenbHbIX MaTepmanos, Kri/T
MupokoraeHcaT 1800-2000 - -
beH30n kaMeHHOYronbHbIN - 2975 -
dpakums Ce—Cs — - - 1450
beH30n kaMeHHOyronbHbIN + - -
- 1350-3100
nupokoHgeHcaTt
HopMbl pacxofa aHepreTuy4eckmx pecypcos
OnekTpoaHeprnsa | kBT*u/T 275-315 52,5 50-82 9,3-10,6
TennoaHeprms lkan/T 1,922 2.85 2,7-32 -
Map lkan/T - - - -
Tonnneso Kr.y.T./T 370-410 - - 10,6-12,7
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Tabnuua 3.1.2 — TekyLiMe ypOBHU SMUCCUUN B OKPYXKAIOLLYIO Cpeay npu npousBoacTee beHsona

MapoaeankunuposaHmne

M3BneyeHne 6eH3ona MeToaom

N3BneueHne 6GeH3ona MeToq0M IKC-

YcTtaHoska "lMnpo-

ponos (6e3 meTaHa)

He Bonee 737

He Bonee 325

ankmnbeH30noB N Bblge- | 3KCTPAKTMBHOWM pekTudukaymm | TpakTMBHOWN pekTudmkaumm 6eHsona Ton
Textonorus neHuwe 6eH3ona 13 nupo- | 6eH3ona kKaMeHHOYronbHOro ¢ KaMEHHOYrOonMbHOro 1 NMUPOKOHA EH-
KOHAEeHcaTa rMapPUpPOBaHNEM caTa 6e3 rmgpvpoBaHus
3arpssHaoLwme BelecTsa B Boibpocax, rit*
NOx He 6onee 1160 HET AaHHbIX — He Bonee 560
CcO He Bonee 420 HET AaHHbIX — He 6onee 4000
CymMmma yrneeopo- HeT AaHHbIX —

3arpssHarowme Belectsa B copocax, Kr/T

HedTenpoaykrhl He Gonee 2,1 HeT AaHHbIX He Gonee 18 —
XMK — HET AaHHbIX He Bbonee 27,5 He Bonee 65
pH — HEeT AaHHbIX 6—8,5 ea.pH —

*[1aHHble NONy4YeHbl HA OCHOBE PacYETHOM MOAENN
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3.2 NMpou3BoacTBO 3TUNGEH30Ma

Otmnbenson (Ob) — opraHn4eckoe BELLECTBO Knacca apoMaTU4eCKMX yrineBogopoL 0B
— OCHOBHOE MCXOAHOE CbIpb€ ANsa nonyyYyeHnsa ctupona. B meHbwen ctenenn 36 ncnoneayoT
ANA nonyveHus rngponepokcnga stunbeHsona n auetodeHoHa, a Takke B KayecTBe pac-
TBOpUTENsa. Mmnposoe npomssoacteo Ob B 2013 r. coctaBmno Gonee 35 MH. TOHH, a 0bbe-
Mbl ero npomssoactea B P® B 2014 r npesbicun 6onee 900 ThIC. TOHH.

B Poccun B npombiwneHHoOCTM Becb OB nonyyaroT nytem ankmnuposaHusa GeHsona
aTuneHom (no dpugento-Kpadtcy), KOTOpPOE OCYLLUECTBAAT N0 TEXHOMOMM B NPUCYTCTBUU
kmcnoT Jletonca (AICIs) nnm reTeporeHHbIX KatanmsaTtopoB - LIEONUTOB B ra3oBOW, XXUAKOW
NN NapOXUAKOCTHOW hasax.

XnMmnyeckme npoLeccsl ankMnmpoBaH1s:

B peakTtope ankmnmpoBaHWA 3TUMEH NPaKTUYECKM NOSTHOCTLIO BCTYMNAET B Peakuuio
BeH3onom, obpasys sTUNOEH30.

CH, CHs
+ H,C —>

JTa peakuMss HOCUT 3K30TEPMUYECKUW XapakTtep, Tennosou 3¢deKkT paseH
27,6 kkan/monb (115,556 k[bk/monb).
Hebonbwoe KonnM4ecTtBo MOMyYEHHOro STUNOeH3ona noaBepraeTcsa AanbHENLEMY
ankunupoBaHunio ¢ obpasoBaHMEM COBMECTHO MMEHyeMbIX Nonunatundensonos (M3B6):
CH,

H,C

CHs

CH,
+ 3 H

CHs CHg
3OTn NoBoYHbIE NPOLECCHI NAYT Takke C BblAENEeHNEM Tenna, TENNOBON 3PMEKT Kax-
40N 13 peakumn coctaensaeT 27,8 kkan/monb (116,393kx/monb).
BHyTpn pekTopa ankunupoBaHus obpasyloTCs Takke HEKOTopble gpyrne nobouHble
NPOAYKTLI:
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CHg
HsC/\/

P
H,C

N
He?

ByteH moxeT pearnposats ¢ 6eH3onom, obpasys npu atom ByTrnbeHson:

/\/CH3
H5C

/\/CH3
He?

Onuromepbl MoOryT Takke 0b6pasoBbiBaTb HEAPOMAaTUYECKME YINEBOAOPOAHbIE COEan-
HeHUs (B OCHOBHOM, LuKnonapaduHbl), KOTOPbIE KAMNST B AManasoHe paboymx TemnepaTtyp
BeHsona.

Kpome TOro, B peaktope ankunmpoBaHus dhopmupyeTcs HeGONbLLOE KONMMYECTBO TS-
XenblX COeANHEHNI, KOTOPbIE NPeaCcTaBneHbl B OCHOBHOM AnapunankaHamu Tuna gudeHun-
3TaHa, a Takke 6onee rnyboko ankunmpoBaHHbIMN COEANHEHNSIMUA.

An-, Tpnatunbensonsl 1 apyrme MNOB BbigenstoT n npeepawator B Ob 3a cuet
O0s
—> 2
005
2 —> 3

TpaHcanknnMpoBaHus ¢ 6eH30M0M:

00,
+
004
003
+
00, 00,



NTC 18—2016

3.2.1 OnucaHne TexXHONOTMYeCcKUx NpoLeccos, NCNONb3yeMbIX B HacTosALlee

Bpems

3.2.1.1 AnkunupoBaHune 6eH30/1a 3TUEHOM B NPUCYTCTBUN aNtOMOX/TIOPUAHOTO

KaTanmsaTtopa

Ha pucyHke 3.2.1 npepfcrtas/iieHa nNpuHUuNvasbHaad TeXHOJ/IorM4yeckad cxema Mnpowus-
BOACTBa 3Tunb6eH3o0Na ankunmpoBaHuem 6eH30na B NPUCYTCTBUW XJIOPUCTOrO asltoMUHUSA

(AICI3).

8 - cb6opHuk; 9 - ankmnatop; 11 - rasooTgenuTenb; 12, 16 - cenapaTopbl; 13 - abcopbep;

14 - BoasiHOM ckpy66ep; 15 - xonoannbHUK; 17, 18 - NPOMbIBHbIE KOIOHHbI

PucyHok 3.2.1 - MpuHunnmanbHas TexHonornyeckas cxema npousBoacTea aTuibeH3ona B

npucytcteun AICI3

Ceexuii 6eH301 BMecTe ¢ 6eH30/10M, BO3BpallaeMbiM CO CTafuu pasfeneHuns, nocTy-
naeT B KOMIOHHY 3, npefiHa3HA4YeHHY A5 OCylWKn 6eH30na a3eoTPOnHoOi pekTudukaunen.
Hu3kokunawas aseoTponHas cMecb 6eH30Ma C BOAONM KOHAEHCUPYeTCA B KOHAeHcaTope 4 u
pasgensietcsa B cenapartope 5 Ha gBa cnos. Boay ¢ pacTBOpPEHHbIM B Heli 6eH30/10M OTBOASAT
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(€€ MOXHO MCMNONb30BaTh AN NPOMbBIBKA PEAKLMOHHOW MaccChl), a 6EH30MbHbIM CNOW CTeKa-
eT Ha BEPXHIOK TapenKy KOMoHHbI 3, co3gasas opowenne. OcylweHHbIn 6eH3on 13 kyba Ko-
NOHHbI 3 B TennoobmeHHnKe 2 nogorpeBaeT O0eH30M, UAyLWMM Ha OCYLUKY, U nonagaeT B
cOopHMK 8, 0TKyAa HaCOCOM HenpepbIBHO 3akaynBaeTca B ankunartop 9.

KaTtanutnuecknim komnnekc roToBAT B annapare 6 ¢ Mewwankon un pybaiwikon gns obo-
rpeea napoMm. B Hero 3arpyxatot nonnankmnbensonsi (MAB) nnm cmecs 6erHsona n MNAB (1:1)
n xnopug antomuHms (1 monb Ha 2,5-3,0 MOnb apoMaTUYECKNA YrneBogopOA0B), NOCHE Yero
NpW HarpeBaHMM 1 NepemeLIMBaHnM NOAAT XNOpPnpomn3BogHoe. MpUroToBNEHHbIN KOMMNIEKC
nepmnoanYeckm BBOAAT B ankmnnaTop.

AnknnnpoBaHue apoMaTU4eCKMX YrineBOAOPOAOB razoobpasHeiMu onedmHaMmmn npoBo-
AAaT B BapboTakHOM peaktope 9, BHYTPEHHAS MOBEPXHOCTb KOTOPOro 3aljuileHa OT Koppo-
311 KUCNOTOCTOMKUMW nnuTkamun. XKugkas peakuymoHHaa macca, 3anofHAarLWas peakrop 40
BokoBoro nepenvea, cocTouT n3 KaTanuTu4eckoro KoMnnekca AICl3
(20-40 % 06.) n He pacTBOPUMOWN B HEM CMECU apOMaTUYECKUX YrNeBOAOPOAOB. B HWXHIOHO
YacTb peakTopa NoAaroT XUAKWUMA OCYLLIEHHBIN BEH30N M3 eMKOCTM 8 1 onedunHOBYHO bpak-
LMK, KOTOPYH 6apboTUPYIOT Yepes XKUAKOCTb, MHTEHCMBHO nepemMelunsas ee. XKnakasa peak-
LMOHHas macca ctekaeT Yepes3 HOKOBOW Nepenme B ropsynn cenapatop 12, raoe otctamBaeT-
ca Bonee TSKeEnNbIN KaTanm3aTtopHbIA KOMMIEKC, BO3BPALLAEMbIN BHU3 ankunaTtopa, a anku-
nart nocTynaeT Ha ganbHenLwyo nepepadboTky.

N30bITOUHOE KONMYECTBO TENna peakumm OTBOAAT 3a CYET HarpeBa LUMPKYMpPYHOLLEro
KatannaaTtopHOro KOMMMeKca 1 3a CYeT ncnapeHna 6eHsona, napbl KOTOPOro BMeCTe C OTXO-
AALLMMN razaMin, cogepalmMmm XnopucTeii BOAOPOA, HanpaBnaoT B 0bpaTHbIN XONoaub-
HUK 10, rae GeH30n KOHAEHCMPYETCA M CaMOTEKOM BO3BpPaLLAeTCa B ankunaTop, a OTXO4As-
LMe rasbl NOCTYNaroT Ha AanbHenwyo nepepaboTky. CnepoBaTtensHO, B peakTope yCTaHaB-
NMBAaETCH aBTOTEPMUYECKMI PEXUM, N TeMNepaTypa B HEM 3aBUCUT OT NPUMEHSEMOro AaB-
NEHNS N KONMMYecTBa OTXOAAWMX rasoB (MM OT KOHUEHTpauun MCXO4HOW OoneduHOBOM
dhpakynm).

["asbl nocne koHaeHcatopa 10 cogepXaT 3HaunTENbHOE KOMMYeCTBO NapoB nerkone-
Tyu4ero 6eHsona (ocobeHHO Npu ncnonb3oBaHnn pasbaBneHHbIX dopakumn oneduHoe). Ans
ynaenueaHus GeH3ona 3Tn rasbl HanpaenaT B abcopbep 13, koTtopbin opowaetcsa [1AB,
BblAENEHHbIMWN N3 PeakLUMOHHOW Macchbl Ha ctagmm pasgenernsa. Cobuparwmncs B HKHEN
yacTtn abcopbepa pacteop 6eHsona B NAB NocTynaeT B peakuMoHHbIM annapart 9 ans nepe-
ankmnupoaHus. [asel nocne abcopbepa 13 npombiBaoT Bogou B ckpybbepe 14 ansa yonane-
Hua HCI v BbIBOAAT B aTMOCKEPY UM UCMOMNb3YHOT B Ka4eCTBe TOMNOYHOrO rasa.

YrnesogopogHbein crnon, otbmnpaemeln nocne cenaparopa 12, cogepxut 6eHson, mMo-
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HO- M nonunasnknnbeH3osbl. B HeM NpuUCYTCTBYIOT Takxe Hebosiblloe KO/IMYecTBO APYrux ro-
MOJ/I0roB 6eH30/1a, nosyvyaBlIMecs 3a cHeT npumecein onedUHOB B UCXOLHOM hpakumm wam
nyTemM 4YacTUYHOW [EeCTPYKUMU ankunbHOW rpynnbl nof Bos3geinctemem AlCI3. Mpu cuHTese
3TnN6eH30Ma peakuMoHHaa macca cofepxut 45-55% 6eH3ona, 35-40 % MAB, 8-12 % OAB
n ao 3 % 6osee BbICOKOANKUNMPOBAHHbIX COeAUHEHW, NO60YHbIX NPOAYKTOB M cmO. Bcsa
3Ta CMeCb NPOX0OAMT 4vepe3 BOASAHON XO0NoAWNbHUK 15 M AONONHUTENbHO OTCTamBaeTcs B
cenapartope 16, oTKyAa Kata/MTUYECKUii KOMMNJIEeKC nepuoguyeckn Bo3BpaljalT B askuna-
Top. [locne atoro ankunar HanpasASAT Ha OYMCTKY OT PaCcTBOPEHHOrNO xsiopuga sogopoga u
xnopuga antoMuHusa. C 3TOW Lefiblo CMeCb MPOMbIBAOT B CUCTEME MPOTUBOTOYHbLIX KOJIOHH
17 n 18 BHauyane BOAONM, a 3aTeM BOOHOW Wenoyblo. HeliTpanMsoBaHHas cCMecb yrneBofo-
pofoB noctynaeTt Ha pekTudukaymio. Ha pucyHke 3.2.2 nsobpaxeHa npuHUMnuanbHasa Tex-

HOJ/1orm4yeckasa cxema OYUCTKU MPOAYKTOB aNkKuUinpoBaHUA.

PuncyHok 3.2.2 - MpuHuMnuanbHaa TeXHO/IOTMYECcKasd cXxeMa OUYMCTKU NPOAYKTOB ankunmpoBa-

HUA

PeakunMoHHas macca, nosyvyeHHas npu ankuanpoBaHum 6eH3ona aTUeHOM, nogorpe-
BaeTca B Ten/ioobMeHHMKe 1 3a cyeT TensoTbl NONMankKnnbeH30/10B, B TEN/IO0OMEHHUKe 2
3a cyeT TenaoTbl NapoBOro KOHAeHcaTa, B Tenjnoo6MeHHMKe 3 3a cyeT TensioobmeHa c
3TNIB6EH30/10M-peEKTU(PKATOM N B TeNN100O6MeHHUKe 4 3a cyeT TensioTbl NapoBOro KOHAEH-
cata v nofaeTtca B KOMIOHHY 5 ANnd BblAeneHus Henpopearnposaswero 6eHsona. Ky6osas
XNOKOCTb KOJIOHHbI 5 Hacocom 12 nopgaeTtcs B KOJIOHHY 13 AN nofay4vyeHusa aTunbeHsona-
pekTuhukata. O60rpeB KOJIOHHbI OCYLLECTBAAETCSA NapoM Yyepes3 BbIHOCHON KUNATUAbHUK 14.
Mapbl 3aTUN6EeH30MNa-pekTunukaTta U3 BepxXHen 4YacTu KOMOHHbI 13 noctynakwT B KOHAEHca-
Top-ucnaputenb 15, rae KOHAEHCUPYIKTCA 3a cyeT ucnapeHua napoBOro KoHpeHcarta. He

CKOHAeHcMpoBaBLUMEe Mapbl 3TUNG6EH30MNa nojarTca B KoHAeHcaTop 16. MonyyeHHble KOH-
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AeHcaTbl cobuparoTcs B eMKOCTb 17, OTKyaa HacocoM 18 yacTb Mx BO3BPALLAETCHA B KONOHHY
B BUAE onermMel, a octanbHoe Yepes TennoobMeHHMK 3 HanpaBnaeTca Ha cknag.

Ky6oBas xunakoCTb KONOHHbI 13, cogepxailasa nonnankunbeH3onsl 1 CMOSbl, HACOCOM
19 nopgaetca B KonoHHy 20 ana otaeneHusa nonmankmndeHsonoe M cmonbl. [apbl no-
nmaknnbeH30NoB 13 Bepxa KONoHHbI 20 NOCTynarT Ha KoHgeHcauuto. KoHaeHcaTt cTekaeT B
eMKOCTb 24, OTKyAa 4acTb €ro nofaétca B KOMOHHY B BUAe drerMbl, OCTanbHOE KONMYECTBO
yepes TennoodbmeHHMK 1 oTkaumBaeTcsa Ha cknag. MNonmnankunbeHsonbHas cmona ms kyba

KONMOHHbI 20 HacocoM 25 nogaeTcs Ha CKnag Unm yCTaHoBKY Mony4YeHnsa conommepoB.
3.2.1.2 AnkunupoBaHue 6eH305a 3TUNEHOM B NPUCYTCTBUU LLI€ONTUTOB

Ha pucyHke 3.2.3 npeacraBneHa npuHUMnManbHasa TexXHOMormyeckas cxema npoms-
BOACTBa 3TUNOeH30na No TeXHONorMmM KomnaHum Bajers npucyTcTBumn Leonuta.

[MepBbIN Cnon KaTanuaaTopa ankunMpoBaHNA PacrnonoXeH B peakTope P-3, B peakTo-
pe P-1 HaxoguTca ewé wecTb cnoes katanusartopa. Katannsartop B peaktope P-3 3awmuwa-
eT CNnon KaTanuaatopa, pasmeLLeHHOro B peaktope P-10T oTpaBneHnsa oCcTaTouHbIMW a30Tu-

CTbIMW COEANHEHNSIMUW, MPUCYTCTBYIOLLMMN B ChIpbe.
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PucyHok 3.2.3 - MpuHunnmanbHas TexHonornyeckass cxema npousBoacTea aTunbeH3ona B NpUCyTCTBUN LLEO/IUTOB
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CbipbeBon 3TuneH npoxoaut B agcopdbepe K-1 yepes agcopbeHT Ang yaaneHus cep-
HACTBIX M a30TUCTbIX CoeauHeHnn. OuunweHHbIn STUneH nojaetca B oba peaktopa
(P-1 n P-3) nepep BxO0AOM Ha kaxabln Cnon. beH3on nocne ocyLlwkM B kONoHHe K-2 nogaeT-
ca B agcopbepbl K-3/1,2, roe npoucxoant yaaneHne asoTcogepKallmx OpraHnYeckmx co-
eOVHEHNI (3arpyKeHbl MonekynsapHble cuta 13X n 4A). N3 konoHHbl K-3 6eH3on nogatoTt B
BEPXHIO YacTb PEKTUMPUKALMOHHON KOMNOHHbI K-4, OTKyAa ero HanpaBnsawoT Ha ankunmpo-
BaHVE N nepearnkunupoBaHne, a Takke NogaroT B HU3 KONOHHbI K-2. KonoHHa K-2 npegHa-
3HadeHa Ans OCyLKM cBexero BeHsona un otaeneHnsa n3 Hero HebonbLIOro KonnyecTesa ner-
KMX yrneBogopOLOB.

N3BneyeHHble nerkme pakumm HanpaBnAlT Ha CKUraHWe, a ankunaT nocne peakTo-
pa P-1 HanpaensaoT B KONOHHY K-4, roe oT Hero oTaensaloT HenpopearnpoBasLLnA BEH301.

lMpouecc ankunmMpoBaHMA oOcywecTBnalT B peaktopax P-3 n P-1 npum
255-277 °C n 3,5 MMa. lNpouecc nepeankmnumposanua M3b — B peaktope P-2 npwu
3,5 MlMa, T=220-250 °C. lNMony4eHHbIN B peakTope P-2 3TunbeH3on nogaroT Ha NuTaHne Ko-
NoHHbI K-4. 3tnbenson ¢ kyba konoHHbl K-4, cogepxawmmn 036, TOb n gpyrne taxensle
coeguHeHus, noctynaeTt B KonoHHy K-5. KononHa K-5 npegHasHadeHa ans BblaeneHus To-
BapPHOro aTnnbeH30na, KOTOPbIM OTBOAAT BEPXOM KOMOHHBLI. KyGoBLIN NpoayKT KONMOHHLI K-5,
copepxalimm nonnatTunbeH3onsl U TSXenble CoOeaMHEHUS, NOCTYNaeT B NUTaHME KONMOHHbI K-
6. KonoHnHa K-6 npegHasHavyeHa gnsa BblAeneHns nonmatunbeH3onoB OT NpoYMX MOSMLMK-
NINYECKNX COEANHEHWUN, KOTOpble He MOryT ObiTb NpeBpalleHbl B STUNOEH30Mn B peakTope
nepeankunuposaHna P-2.

Mapbl nonnatnnbensonos (J36, TOB) ¢ Bepxa KONMOHHBI NOCTyNatoT B peaktop P-2, a
Ky©OBbIM MPOAYKT KOJMOHHbI, coaepXalimn NONULMKINYECKNE COEQUHEHUS, BbIBOAUTCA U3
CUCTEMBI.

JdocTurHyTble nokasareny NoTpedneHna Colpbs U SHEPropecypcoB Npu NPON3BOACTBE

atunbeHsona npueeaeHsl B Tabnuue 3.2.1.
3.2.2 Tekywme ypoOBHU 3IMUCCUUN B OKPYXKaroLWwyro cpeny

B tabnuue 3.2.2 npeacraeneHa mHpopmaumsa no Beibpocam n cbpocam npeanpus-

TN — Npon3BoaguTenen aTnbeHsona.
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Tabnuya 3.2.1 — [JoCTUrHyThle nokasaTtenu noTpebneHmns Chipbsa U SHEPropecypcoB Npu NPOU3BOACTBE 3aTUNOEH30Na

AJ'IKI/IJ'II/IpOBaHI/Ie ©eH30Mna STUNEHOM Ha ankoMOXI1o-

AnknnmpoBaHue 6eH3ona 3TUNEHOM Ha LieonuT-

TexHonorns
PUAHOM KaTanusarope HOM KaranusaTope
Hopmbl pacxoga cbipbs 1 BCOMOraTenbHbIX MaTepnanos
BeHson Kr/T 753 740-815
ATuneH Kr/T 272 270-300
Katanusartop HeT aaHHbIx HeT aaHHbIX
Hopmbl pacxofna aHepreTu4ecknx pecypco

BneKTpOsHEpIY KBT*u/T 27,8 52-57

(Ckan/T) (0,024) (0,045-0,049)
TennoaHeprmsa lkan/T 0,8-0,85 0,9-1.0
Xonoa lkan/T 0,008-0,01 —
Map lkan/T — —
MpupoaHbIv ras M3 — 70-80

910¢—8L 01N
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Tabnuya 3.2.2 — Tekywue ypoOBHU 3MUCCUN B OKPYKAIOLLYIO Cpeasy Npu NPoM3BOACTBE aTunbeHsona

AnkunmpoBaHue 6eH3ona 3TUNeHoM Ha

KatanuTtuieckoe ankmnuposaHume f6eHsona aTune-

TexHonorns

antoMOoXMOpUCTOM KaTanusaTope HOM Ha LIeONUTHOM KaranusaTope
3arpsasHaoLwme BelecTsa B Boibpocax, r/it*

NOx — He 6onee 230

CO — He 6onee 105

f;i“:MMan;:OAOpOAOB He 6onee 302 He 6onee 47

3arpsasHarowme Belectsa B cbpocax, r/T

HedTenpoaykrbl — 1,5

XIMK 40 HEeT AaHHbIX

pH 6,5-11,0 ea. pH 7-8 en. pH

* [laHHble Nony4YeHbl HAa OCHOBE PacYETHOM MOAENN

910¢—8L O1U
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3.3 MpounsBoacTBO cTUpona

MwupoBoe npomssoacTeo ctmpona Ha 2015 rog coctasuno 6onee 33 MIH. TOHH.

OcHoBHasa yacTb CTUpoOna pacxofyeTcs Ha nonyvYeHne nonucTupona, NeHononmcTu-
pona, ABC-nnacTMkoB, SMYIbCUOHHBIX W PacTBOPHbIX OyTaaneH-CTUPOIbHBLIX Kay4yKoB
(BCK) 1 Ha HeHacCbILWeEeHHbIEe NONM3aUpPHBLIE CMOIbI. Takke CTUPON HAaXOAUT NPUMEHEHME NPW
NPOM3BOACTBE CTUPON-OyTaaneHOBbIX NaTEKCOB, CTUPO-aKPUNOHUTPUSBHBIX Kay4vyKoB, ana-
CTMYHbIX TEPMONIACTOB N NPOYMX BELLECTB.

B HacToswee Bpems BbIAENSIOT ABa OCHOBHbLIX NPUHLMAMANBHO pasHbix cnocoba no-
ny4yeHus ctupona:

- perngpuposanue sTunbeHsona;

- cnocob COBMECTHOro NPon3BOACTBa CTUPONa U OKCuaa NponunexHa.

dernopupoBaHue aTtunbeHsona

B kauyecTBe kartannsatopoB AErMAPUPOBAHNA MPUMEHSIOT CMOXHbIE KOMMO3WLUMK Ha
OCHOBE OKCMAOB >Xenesa W uuHka. Hanpumep, TUNW4YHBIA KaTtanmsatop MMeeT COocCTas,
%macc.: Fe203 — 75+80; K2CO3 — 15+20; Cr203 — 2+3; SiO2 — 0,1+0,5. 3HaunTenbHoe co-
aepxarnne K2CO3z obycnoBneHo Tem, YTo B ero NpucyTCTBMM NPOUCXOAUT pereHepayuns Ka-
Tanusaropa.

Peakumsa permgpupoBaHus — 3HAOTEPMUYECKAA (TEMMNOBON SPMEKT peakuun germa-
pupoBaHus — 30 kkan/monbk) n obpaTnmMas, N0STOMY BbICOKas TEMMNepaTypa cnocobcTByeT ee
npotekaHuio. Peakumo npoBoaat npu temneparypax ot 550 °C go 650°C n gaBneHun ot
0,35 no 2 krc/cm? abe. MNoBbILEHNO KOHBEPCUM CMOCOBCTBYET CHIDKEHUE MCXOAHOrO napLm-
anbHOro AaerfeHus, No3ToMy 3TUNOeH30n pas3daBnsarT WHEPTHBIM BELLECTBOM, Hanpumep,
BOASHbIM NapoM (0ObIMHO MacCOBOE COOTHOLLEHWE napa N 3TUNOEH30MbHOWN LUMXTbI COCTaB-
ngaet ot 2:140 3,5:1).

Mpn Taknx ycrnoBmax NpoTeKaroT Cneayrowme peakymn:

OcHoBHas peakums:
HSC Hzo

X
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MobouHble peakunu:

HaC
N
+ Hh — +  CcH,
H;C
S-0 -
CH, 2H0 —» CO, + 4H,

C + HO —»  co + K
CO + HO —= Co, -+ H,

200 —» €O, + C

Kpome GeHsona, Tonyona, meTtaHa, Bogopoga obpasyeTcs paf BbICOKOKUMALLMX NPO-
AYKTOB 3a CYET KOHAEHCaLMM apoMaTnyeCcKnx COeaNHEHNI.

Cnocob coBMeCcTHOro NPou3BoACTBa CTUPOSia U OKCuaa nponureHa

Cnocob coBMeCTHOro NpPon3BOACTBa CTUPONa M OKcuAa NponuneHa peanu3oBaH Ha
MAO «HwxHekamcHedTEXMMY . HXKHEKAMCK 1 BKINKOYAET TPU OCHOBHbIE cTagun. MNepas 13
HWUX COCTOUT B CMHTE3e rmaponepokcmaa sTunbeHsona OKUCNeHnem 3TunbdeH3ona Bo3ayxoMm
(npn gaeneHun ~ 0,4 MlNa n Temnepartype ~ 150°C) B Kackage peakTopoB KOMOHHOro Tmna ¢

nocneayrLwmnm KoHueHTpuposaHnem ¢ 10% o 25%:
O30 O30 O

N

go

+ 0, —»

B kauectBe noBGOYHLIX MPOAYKTOB Ha 3TOW CTagum obpasyroTcsa aueTodeHOH U Me-
TvndeHunkapbmHon. OkncneHne BeAyT A0 HaKOMMEHUs B peakumoHHon cmecn ~10% rngpo-
nepokcuaa.
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BTopasa ctagus — xuakodasHoe SMoKCuaMpoBaHUe NponureHa B NpUcyTCTBUMM roMo-
FeHHOro MM reTEepPOreHHOro KatanmuaaTopa (Yalle BCero Ha ocHoee monubaeHa) ¢ obpaso-

BaHWeM MeTundeHunkapobuHona:

HyC O HyC OH
OH
0
n H3C/\CH2 . n )>
HqC

>KnakodasHbin npouecc nposoaat npu 80-130°C m aasneHun 1,6-6,5 Mla, a B kave-
CTBE KaranuasaTtopa MCnonb3yrT HadpTeHat monmbaeHa. CTeneHb NpeBpalleHns rmgpone-
pokcmga atunbensona pgocturaer 90%. CenexkTmBHOCTL 0BpasoBaHMs NponuneHokcnaa ~
92%.

Ha TpeTben cTtagumn ocyLecTBSIOT gernaparaumo MetundeHnnkapbruHona B CTMpon:

H,C OH H.C
2
X
—> + H,0

Katanunsatopom npouecca gerngpataumm MetTundeHnnkaporHona CrnyXuT akTuBHbIN
OKCUA, antoMUHMS.

CreneHb koHBepcun MOK coctasnseT 90%. CenekTMBHOCTL No cTupony — 96+97%.

3.3.1 OnucaHune TEeXHONMOrMYeCKUX MPOLECCOB, UCMOSIb3YyEMbIX B HacTosiwee

Bpemsi
3.3.1.1 JermppupoBaHue atunbeH3ona B CTUpon

MpuHUMNManeHaa TEXHONOrMYeckas cxema npon3BoACTBa CTUpona AernapupoBaHnem
atnnbeHsona npeacrtaeneHa Ha pucyHke 3.3.1.

ITmnbeH3onbHas Wuxta u BOAAHOM nap nocne neperpesarensa T-1 noctynarwT B pe-
akTop P-2/1, roe oCyLeCTBnSETCA peakumsa ermapmpoBanmns ¢ obpasoBaHNEM KOHTaKTHOrO
raza. [lepeg nogjayen Ha BTOPYHO CTyNeHb  AErMAPUMPOBaHWA B peakTop
P-2/2 kOHTaKTHbIN ras NogOrpeEBAETCA B MEXCTYNeH4YaToM nogorpesarene T-2. [1ns Harpesa
LWMXTbl U KOHTaKTHOrO rasa MCnonb3yeTca BOAAHOM nap, KOTopblM HarpeBaeTcsa B neun [1-1,

r4e B Ka4yecTBe TONNMBa NPUMEHSOTCA NPUPOAHBIA ras n cobCTBeHHbIN abra3. KoHTakTHbIN
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ras u3 peakropa P-2/2 noctynaet B koTen-ytunuaatop Ky-1, rae oxnaxgaertcs 3a c4ét obpa-
30BaHNA BTOpUYHOro napa. OxnaxaéHHein o Temnepatypbl 250 °C KOHTakTHbIA ra3 n3 KoT-
na ytunmsaropa Ky-1 HanpaenseTcsa B neHHbIM annapat A-1 ans oxnaxaeHnsa 4o Temnepa-
Typbl 100—150 °C 1 OYMCTKM OT KaTtanuaaTtOpHOM MbiM BOAHBIM XUM. 3arps3HEHHbIM KOH-
AeHcaToM, nogaBaemMbliM M3 eMkocTu E-1. B neHHOM annapate Hapsagy C OXNaxAeHWeEM Y
OYUCTKON KOHTaKTHOrO rasa npoucxoauT OTnapka yrineBOAOPOAOB M3 XUM. 3arpA3HEHHOro
KOHAEHcaTa, NoCTynaroLero n3 emkoctn E-1. BogHbeIn kOHAEeHCaT U3 neHHoro annapata A-1
oxnaxgaeTca 0b6opoTHOW BOAOW A0 Temneparypbl He Bonee 40°C, a 3aTtem cOpacbkiBaeTcs B
XUM. 3arpAs3HEHHYIO KaHanmaaumio.

KoHTakTHbIM ras nocne MNeHHOro annapara KOHAEHCUMPYETCs B koHaeHcatope T-3 un
cnueaeTtcsa B eMKocTb E-1. B emkoctn E-1 npoucxoaut paccrnamBaHne KoHgeHcaTa Ha yrie-
BOAOPOAHBLIN U BOAHBIA CrOW. YrneBOoAOPOAHLIA Crov U3 eMKocTh E-1 noctynaeTt Ha pekTu-
durkaumo, a BOAHbIN KOHAEHCAT N3 eMKOCTU E-1 nogaeTtcsa B NeHHbIN annapar.

Ana npepoTBpalleHns nonuMepmsaumMm CTMpona Ha Cragusax ero  BblaeneHus
NpeaycMoOTPeHO WHMMBMpoBaHME KOHTAKTHOrO rasa W YrneBOAOPOAHOrO KoHAeHcaTa
NHIMBUTOPOM, KOTOPLIN NOZAal0T B KOHAEHCATop T-3 1 KONNEKTop Nocrne NeHHoro annaparta
A-1.

KonoHHa K-1, paboTtarowan nog BakyymMoM, npegHasHavyeHa gnsa otaenenHmsa 6eHson-
TONYONbHOMN hpakumm OT yrneeBogopoAaHoro koHaeHcata. Kybosbi npopyKT KOMoOHHbI K-1
npepcraenseT cobon pacTeop CTUpona B YrneBoaopoaHOM KoHaeHcaTte. Pasgenenne GeH-
30N-TONyosnbHOM dopakumm Ha O6eH30M 1 TONyon OCYLLECTBNAOT B PEKTUPUKALMOHHON KO-
noHHe K-3. KyboBbIn NpoaykT KONMOHHbI K-1 — pacTBop cTtupona B yrineBo4OpO4HOM KOHAEH-
care — noABepraroT BakyyMHOW pekTudumkaumm Ha konoHHe K-2, Bepxom KoTopoun oTbuparot
ANCTUNNAT, cogepXawmn 3TMnbeH30n, KOTOpbIM HanpaBnatoT Ha CMELUeHWe C TOBapHbIM
3TMNOEH30N0OM N ganee B peakTopbl aermgpuposanuna P-2/1,2. [Ana npegoTBpallenHmsa Tep-
MOMonMMepusaumm CTupona B OTAENEHUN pekTuduKaumm B NUTaHNE N NIMHWIO doniermMbl KO-
noHHb! K-2 nogarot nHrndmntop. KyboBbin NpogykT KOMOHHbI K-2 — CTUpon-ceipel, Hanpaesns-
FOT Ha BaKyyMHYH pekTudukaumio B KonoHHy K-4. Bepxom oTBOAAT TOBapHbIA CTUPON (CTU-
pon-pekTndukaT), a KybomM — TSKENbIN OCTATOK, KOTOPbLIN NoABEPraroT nepepaboTke Ha po-
TOPHO-NNEHOYHOM ucnaputene A-2 ANA U3BMEYEeHUa OCTaTOYHOro KonuyecTBa CTvpona
(CTMpOn-peumkn), KOTOPLIW, B CBOK O4Yepenb, HanpaensawT B eMKocTs E-1 yana gerngpupo-
BaHWA. Taxenble NPoAYKTbl POTOPHO-MNIEHOYHOro ncnaputens A-2 — KyOOBbIN OCTaTOK pek-
Tndpukayum ctupona (KOPC) — BbIBOAAT € yCTaHOBKW. [Anga npeaoTBpalleHms nonmmepusa-
uMn  cTMpona-pektudukata npegycmoTpeHa nojgada crabvnmsaropa napa-TpeT-

SyTunnupokaTexmHa.
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beH3a& T onyalllbHas
hpakums

STUNGEH30/ BeHzon CTupon-pekTupukaT

Tonyon

OROrywtNW M3r oA /Kecapocs | KOPC

M1 - neub;, P-2/1, P-2/2 - peaktopbl gerngpupoBaHus;A-1 - neHHblit annapaT; A-2 - pPOTOPHO-M/IEHOYHbIA ucnaputens; K-1, K2, K-3, K-4 -

pekTugoMKaLuMOHHbIE KONOHHLI; Ky-2 - KoTen-ytunuiatop; E-1 - emkocTb; T-1 - neperpesaTesib.

PucyHok 3.3.1 - MpuHUunuanbHasa TexHo0rMyeckas cxema nojsyvyeHusa ctumpona germgpuposaHuem atunbeHsona
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3.3.1.2 Cnoco6 coBMEeCTHOro Nony4yeHusa cTuporna u okcuaga nponurieHa

MpuHUMNManeHaa TEXHONOrMYeckas cxema nNpoun3BOACTBa NpeacTaBneHa Ha PUCyHke
3.3.2.

Mpouecc okucneHna oTunbGeH3ona KUCMopoAOM BO3fyxa A0 ruaponepokcuaa
aTmnbeH3ona OCyLLECTBNAKT B Kackage peaktopoB 6apboTakHOro tuna, Kaxabin U3 KOTo-
pbIX NpeacTaBnaetr cobon nonbi annapaTt C BHYTPEHHUM 3MEEBUKOM. OTUNOEH30MbHYO
LMXTY NOAAIT B BEPXHIOK YacTb peakTopa, BO34yX — B HWKHIOK YacTb peakTtopa (CM. pas-
aen4.4.1.1).

PacTtBop rugponepokcuaa CMeLLMBatoT CO CBEXMM MONMOAEHOBBIM KaTanu3aTopom,
PELMPKYNNPYIOLWLMMN TSKENBIMU NPOAYKTaMn CO CTaaun pasfeneHns, coaepxawimmmn karta-
nm3arop, 1 ¢ n3bbITkKom NponuneHa. MNMonyyeHHyro CMeCb HaNpPaBnsaT B PeakUMOHHBIN y3en
1. Inokcngmposanme nposogat npu 100+110 °C n pasnennn 2,5+3 Mlla, Heobxognmom
ANA nogaepXaHna CMeCu B XKMUAKOM COCTOSHUN. YToBbl foCTUYL Bonee NoNHOW KOHBEPCUM
rmaponepokcnaa npu BbICOKOW yAENbHOW MPOU3BOANTENBEHOCTU M Be30nacHbIX YCroBUSAX
paboTbl, BbINOMHAKT PeakUMOHHbIA y3en B BuUAe Kackaja M3 HECKOMbKUX PeakTopoB C Me-

Lankamm, oxnaxgaemMblx BOAOW (Ha CXeMe nokasaHbl ABa).
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PuncyHok 3.3.2 - TexHosiormyeckas cxema COBMECTHOIO MoJiydyeHus NponuaeHokcuga v ctupona
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MpoAyKTbl peakumMm HanpaBnAlT B KOMOHHY 2, rae OTroHAeTCa Hambornee neTtyyun
NponNuneH, BO3BpalLlaeMbln Ha anokcuanpoBaHue. 3atem B KOMOHHe 3 B BUAE AMCTUNNATA
nony4arT OKCuA NponuneHa, a KyboBbIN OCTaTOK NEPErOHAT B BaKyyMHOW KOMOHHE 4, OT-
AenAda TSHKENbIM OCTaToK, coaepXallmn katanmaaTtop. YacTb TSKenoro octatka Bo3BpallaroT
Ha SMOKCUAMPOBaHWE, a OCTanbHOE CXKUrarT UM NOAAIKT Ha pereHepaumro KaranuasaTopa.
ANCTMNNAT KONOHHBI 4 COCTOUT rnaBHbIM 06pa3oM m3 aTunbensona, metundgeHnnkapbuHo-
na v aueTtodeHoHa.

N3 aTom cmecun nocne HenTpanmaaumm LWeno4bto (Ha cxeme He naobpaxkeHa) BHavane
OTrOHSIKOT B KOJTOHHE 5 Hanbonee netyunn sTMnbeH3on, KOTOPbIN PELIMPKYITMPYIOT Ha CUHTE3
rmgponepokcnga. KyboBbin 0CTaTtok KOMOHHLI 5 nocTynaeT B ucnaputens 6, rae metunde-
HUNKapOWHON M aueTOPEHOH B TOKE NeperpeToro BOAAHOrO napa UcnapsroTcsa N OTAENA0T-
ca ot cmon. Cmeck napos, nogorpetasn B tennoobmenHnke 7 o 300°C, nocnepoBaTenbHO
npoxoauT ABa agmabatnyeckux peaktopa 8, 3anOfHEHHbIX reTeporeHHbIM KaTanm3aTopom
KMCMOTHOrO Tuna (akTUBHBIM OKCWA antoMUHKS), rae MeTundeHnnkapbuHon nogeepraeTca
aerngpatagmn. [1ockoneky peakunsa aermapataumm 3HAOTEPMUYHE, CMECh, OXNaguBLLYHOCA
nocrne nNepBoro peakrtopa 8, nogorpeBaroT napom B TennoodbmeHHuke 9. CymmapHas cre-
NeHb KOHBEPCUM MeTundeHnnkapduHona npu gerngpartauumn coctaensaet 90%.

[Mony4yeHHble napbl OXNaxaarT WU KOHAEHCUMPYKOT B XonoawrnbHuke 710, nocne 4ero
BOAHbIN CMOWN OTAENSKOT OT OpraHM4Yeckoro B cenaparope 717. Boga BHOBb MAET Ha Nonyde-
HWe napa-pasbaBuTens, Yem Co3gaeTca cucTema 3amKHyToro Bogoobopota. OpraHmyeckuin
CNOW COAEPXKNT CTUPON, aueTOMPEHOH N HE NpeBpaLUEHHBIN MeTUNdeHUNKapobmHon. 13 aton
CMeCUK B KOIOHHE 712 OTFOHSIOT CTUPON, KOTOPbIW AOMOMHUTENBHO OYMLLAKT C NONyYEHUEM
npoaykTa MOHOMEPHOW YNCTOThI (HA CxemMe He nokasaHo). B kybe KonoHHbl 72 ocTaroTcs
aueTodeHOH 1 ocTatkn MeTundeHunkapbrHona, KOTopble HanpaBnsalT Ha YCTaHOBKY MMA-
pupoBaHus, rae aueTodeHoH npespawaeTca B MeTundeHmnnkapbuHon. MNMpouecc rngpupo-
BaHMs aueTodeHoHa B MeTundeHunkapbuHon ocyuectBnsaioT npu 153+183 °C n
2,45+4 805 MMa (25+49 krc/cM?) B MPUCYTCTBUM MeHO-XpomBapueBoro Karanusartopa.
M'mapupoBaHue aueTodeHoHa BOAOPOAOM NPOUCXOAUT B CYCMNEH3UM KaTanuaaTopa.

B npouecce coBmecTHOro NpoM3BOACTBa CTMpONa M okcuaa nponuneHa obpasyeTcs
XNUM3arpa3HEHHbIE CTOKU U XMUAKME OTXOAbl. YacTb XMM3arps3HeHHbIX CTOKOB (BbICOKOTOK-
CUYHbBIE) N XNAKME OTXOAbl HANPaBnatTCs Ha ycTaHoBKy « OrHeBOro obesBpexnBaHng Xua-
KMX OTXOAOB W 3arpA3HEHHbIX Yyrnesojopojamu CTOYHbIX BoA». ObesBpexuvBaHue OcCy-
LLIeCTBNSETCA B UUKITOHHLIX peakTopax [1-2. YcTtaHoBka cocTouT 13 Tpex cuctem. [lse cucre-
Mbl - paboTaroLpe, ogHa HaxoauTcs B pesepse unu B pemoHTe. KyboBble 0TX0A4bl C Npoms-

BOACTBa NOCTynarT B EMKOCTU OTCTOA, rage nponcxognTt OTCTOW U pasgeneHne CTouHbIX BOA
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Ha yrnesogopoabl 1 Bogy. CTouyHasa Boga nogaetcs Yyepesd POPCYHKU B CPEAHIOK YacTb LMK-
NOHHOro peaktopa [1-2, B KOTOPOM MPOUCXOANT Pa3nOXEHUE OPraHNYeCKON YacTh XKUAKNUX
OTXOAOB Ha 3NIEMEHTbI X OKUCIIEHNSA KMCNOPOAOM Bo3ayxa. lMpouecc orHeBoro o6esBpexm-
BaHWA 3aKaH4YMBaETCH B Kamepe Joxura npy temneparype 800-1050°C.

YacTb XxmMM3arpsasHeHHbIX CTOKOB HanpaensgeTcs Ha ycTaHoBKy «buoxummnuyeckom
OYUCTKMN CTOMHBIX BOA Ha aganTUpoBaHHOM MMMOOUNN3OBAHHOW MUKPOMNOPE» Ha OYUCTKY
OT OpraHNYeCcKnX cCoeanHeHNN. brnoxnmmyeckasa ouncTka CToYHbIX BOA npeacTaBnseTr cobon
NPOLECC OKUCIIEHNA CTOYHBLIX BOA CrneumanbHO CeNeKUMOHNPOBaHHBIM MUKPOOHBLIM KOMMEK-
com B BruopeakTope ¢ Bo3paToM Bromacchl onotaymnent.

[ocTurHyTble nokasareny NoTpedneHna Colpbs U SHEPropecypcoB Npu NPON3BOACTBE

npueegeHsl B Tabnuue 3.3.1.
3.3.2 Tekywme ypoOBHU 3IMUCCUUN B OKPYXKaroWwyLo cpeny

B tabnuue 3.3.2 npeacraeneHa mHpopmaumsa no Beibpocam n cbpocam npeanpus-

TN — NPON3BOAUTENEN.
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Tabnuya. 3.3.1 — [JocTurHyTble nokasarenn noTpedneHns Chipbs U 3HEPropecypcoB Npu NPON3BOACTBE CTUpONna

TexHONorna COBMECTHOro nonyvyeHuda nponuneHokcnga

n

TexHonorus [JernapupoBaHue aTunbeHsona cTupona®
Hopmbl pacxoga cbipbs 1 BCOMOraTenbHbIX MaTepnanos
BT.MY. Kr/T
ATnnbeHson 1100-1210 1173
Katanusartop — —
Hopmbl pacxoga aHepreTu4eckmnx pecypcos
T KBT*u/T 105-140 287,8
(Mkan/T) (0,09-0,120) (0,238)

TennoaHeprms lkan/T 44 495
Xonona lkan/T 0,06 0,52
Map lkan/T 40-44 —
TonnuBHbIV ra3 T.Yy.T 0,31-0,35 0,08

* YaenbHble gaHHble nokasaHbl Ha COBMECTHOE npon3BoaCTBO nporunneHa okcnaa mn ctmpona

910¢—8L O1U
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Tabnuya 3.3.2 Tekywme ypoBHM 3MUCCUM B OKPYKAIOLLYIO Cpeay Npu NPpOM3BOACTBE CTUpOna

TexHONnorna COBMECTHOro nonyvyeHua nponune-

TexHonoruna HervapuposaHue atunbeHsona
HoKcuAa un ctupona**
3arpssHarowme BelecTsa B Boibpocax, /it
NOx He 6onee 880 He 6onee 450
CO He 6onee 400 He 6onee 1750
Cymma yrnesogopopnos (6e3 meTaHa) He Gonee 220 He 6onee 800
3arpssHaowme Bewectsa B cobpocax, r/T

Hedrenpoaykrbl He 6onee 41 —
XK He 6onee 2800 He 6onee 12000
pH 6,5—11,0 ea.pH 6,5—10,0 ea.pH

* [1aHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MOAENN

** YnenbHble flaHHble NoKasaHbl Ha COBMECTHOE MPOW3BOACTBO NPOMNUIeHa okcuaa n ctupona

910¢—8L 01N
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3.4 Npon3BoaCTBO Kymona

Kymon (n3onponun6eH3on) - opraHMyeckoe BeLlecTBO kKiacca apoMaTuyeckux yrie-
BOAOPOAOB. VCno/sib3yOT B OCHOBHOM B NMPOM3BOACTBE (peHosia 1 aueToHa. B oTHocuTenbHo
HebONbLINX KONMYecTBax KyMO/sl pacxofyeTcs Ha Npov3BOACTBO a-mMeTuicTuposia - COMO-
HOMepa Npu Noay4YeHUNn HEKOTOPbIX CUHTETUYECKUX KayyyKOB.

MonyyalT ankunauposaHnem 6eH3ona nponuaeHoM:

CeHe + OH3CH=0H2" C6H6-CH(CH3)2

B kauyecTBe ankunmpyruwimx areHToB MOryT ObiTb MCNOJIb30BaHbl: ONeUHbI, CNUPTHI,
ankunranoreHngbl. OAHaKo npakTuyeckoe npuMeHeHne B MPOMbIWIEHHOCTU MOyYunIo
TO/IbKO ankunupoBaHue oneuHamu.

KaTtanusatopamu npouecca ankuiMpoBaHUSA MOTYT C/IyXUTb MPOTOHHbIE M anpoTOH-
Hble KMUCNOTbl: cepHas u dpocdopHasa KUCIoThl; dpocdopHas KucaoTa, HaHeCeHHasd Ha HOCu-
TeNb; Xnopua antomumHua n otopug 6opa; ptoposogopogHas KACAOTa; LEONUTHI.

Wcnonb3oBaHne TBepAblX Katainm3aTOpOB 3HAUMTE/IbHO ynpouw,aeT TEXHOIOTUI MOA-
rOTOBKM CbipbA U NepepaboTKy peakuMOHHON Maccbl: oTnajaeT Heo6X04MMOCTb OCYLUKN Cbl-
pbs ¥ cTagun yganeHusa katanusatopa. OfgHako BCe Xe MpUMeHeHue xsopuga antoMuHus
XOTS N CBA3@HO C PALOM TEXHONOrMYeckux TpyaHOCTeln (Ccywka cbipbs, obpasoBaHue HCL un
X/10pUA0B MpY NPOMbIBKE M HelTpanusayumn ankunara), HO npu 3TOM No3BosiieT obecneynTb
60s1ee BbICOKYH CENEKTUBHOCTb as/IkKUIMPOBaHUSA 3a cyeT 06paTuMOil peakunn nepeaskuniuv-

poBaHWsl NONMaNKnN6GeH30/10B B NPUCYTCTBUM GEH30Ma:

Bcnepcreme 3TOro NpM MCNoOsb30BaHUM Xopuaa antoMUHUS He TONIbKO YMeHbLlaeTcs
BbIXO4, MONMANKUINPON3BOAHbIX, HO WU OKa3biBaeTCsd BO3MOXHbIM MepeBof BMOHOA/KUNGEH-
30/1bl 06pasyWNXCa AN- 1 NONNANKUNIOEH30/0B.

B nocnegHee Bpems B Poccuu BHe[pAKTCA Npoueccbl B peakTope C HeNnoABUXHbIM
cfoeMm KatanusatopoB- ueonuToB (B-ueonut, H-Z-Y, MCM-22, Englehard F-24), koTopble
ocyuiecTtBnidA0T npu Temnepatype ot 130 go 1800C n gaBneHun ot 15 go 30 atm.

Kak n AICI3, ueonutbl ABAAKTCA AOCTATOYHO aKTMBHbIMM, YTOObI KaTanausnpoBaTb pe-
akuuio nepeankninpoBaHua NONManKni6eH30/10B B KyMOJl. DTO NO3BOMISET B OTAE/IbHOM
peakTope KOHBepTMpOoBaTb NOANANKMIGEH30/bl B AOMO/IHUTE/IbHOE KO/MYecTBO kymona. B
LesioM CesieKTUBHOCTb MpeBpalieHns 6eH30/1a B KyMOJ1 [OCTATOYHO BbiCOKa M Kosebnercs
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oT 99,7% [0 NOYTN CTEXMOMETPUYECKOro, B 3aBUCUMOCTWN OT Xapaktepa ueonuta. YmcTtoTa
npoaykTta gocturaet 99,97 %.

HemanoBaHbIM NpenMMyLLECTBOM MCMOSMb30BaHNA LEONUTHBIX KaTanu3aTopoB SBNSA-
€TCS TO, YTO OHW NErKO NOABEPratoTCa pereHepaumm n MoryT ObiTb NCNOMb30BaHbI B TEYEHWE
HEeCKOnbKMX LMKMNOB. Takum obpasom, npobnems! yaaneHme oTXOA40B, CBA3aHHbIE C UCMOSb-

30BaHMEM PochOpHON KNCNOTbI Ha HocuTene 1 AlCIs B 3TOM cnyyae otnagaroT.

3.4.1 OnucaHune TeXHONOrM4YeCKNX MPOLIECCOB, NUCMOJIb3yEMbIX B HacToOsILWEE

Bpemsi
3.4.1.1 AnkunupoBaHue 6eH3ona nponuneHom B npucytcteum AICl;

TexHonormyeckaa cxema paccMatpyuBaeMon TEXHONOrMU NpeacTaBrieHa Ha PUCYHKe
3.4.1. B OBYXKONMOHHOM arperaTte retrepoaseoTpPOrnHON pekTudmnkaumm, COCTOAWEM N3 PeEK-
TUHUKALNOHHOW KOMOHHBI 1, OTFOHHOM KOMOHHBLI 3 1 (ONOPEHTUUCKOrO Cocyaa 2, U3 MCXOLHO-
ro 6eHsona ygansoTt Boay. M3 kyba konoHHbl 1 BbIBOAAT 06e3BOXEHHLIM BEH30N, YacTb KO-
TOPOro noctynaeT B annapar 4 ANA NPpUroTOBNEHNA KaTanna3aTtopHOro pacteopa, a ocTanb-
Has 4YacTb — B peakTop 5. B KONOHHY 1 NOCTynaeT Kak CBEXMWA, Tak U BO3BPAaTHbIN BEH301.
BepxHne napoBble NOTOKN KOMOHH 1 1 3 NpeacTaBnarOT reTepoaseoTponHble cmecn beHsona
n Boabl. ocne KoHgeHcauun B KOHAEHCaTope 1 paccnamBaHus BO (PNOPEeHTUNCKOM cocyae
2 BepxHUK crnomn (06BogHEHHLIM BeH30M), NOCTYNaeT B KOMOHHY 1, @ HXKHUK Cnown (Boga, Co-
aepxaulas 6eH3orn) — B KONOHHY 3.

KaTtanutnuecknn komMnnekc rotoBAT B annapaTte ¢ Melwankon 4, B KOTOPbIWM NogaroT
©eH3on, xnopua antoMuUHUS, 3TUNEHXToOPUA 1 nonnankmundeHsonsl. MakcumansHOW akTUBHO-
CTbto 0BnagaroT KOMMIEKCHI, MOMyYEHHbIE Ha LUMXTE, B KOTOPOW MOSIbHOE COOTHOLLUEHWE
BeH3on: ankmnbeHsonel coctaensaeT (3-5):1, a monbHoe cooTHoweHne A1C1s. apomatnde-
ckmne yrnesogopoabl — 1:(2,5-3,0). PeakTop 3anonHAT KaTtann3aTtopHbIM pacTBOpOM, a 3a-
TEM B X04e npouecca ANa NOANUTKN NoAar0T KatannaaTtopHbIW pacTBop.

PeakTopoM ankvnupoBaHus CRyXMT KOMNOHHbIM annapart 5, 0TBoA Tenna peakumi B
KOTOPOM OCYLLECTBASIOT 3a CYET Nojayn OXNaXAEeHHOro Cbipbs U ncnapenna 6ensona. Ka-
Tann3aTopHbIM PacTBOP, OCYLUEHHbIN BEH30M 1N NPONaH-NPONUIIEHOBYO (Ppakuuo NogaroT B
HWKHIOK YacTb peakTopa 5. Nocne Bapbotaxa 13 KONoHHbI (peakTopa) BbIBOASAT HENpopea-
rMPOBAaBLLYIO NMapora3oByto CMeCb W HanpaBnAlT ee B KOHAEeHcaTop 6, rae, npexae Bcero,
KOHAEeHCcUpyeTcs 6eH30n, ncnapyeLMNCA B peakTope. KoHgeHcaT BO3BpaLLaloT B peakTop, a
HECKOHAEHCUPOBaHHbIE ra3bl, CoAepKalume 3HaunTensHoe konmyectso BeHsona (0cobeHHo

npy ncnonb3oBaHun pasbaBneHHOro oneduHa B kadyectse pearenta), 1 HCl HanpaensoT B
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HWKHIOK YacTb ckpybbepa 8, opowaemoro nonnankmndeHsonammn ans ynaesnmeaHns 6eHso-
na.

Pacteop 6eH3ona B nonnankmnbeHsonax HanpaenawoT B peakTop, a HECKOHAEHCUPO-
BaHHbIE rasbl — B ckpy66ep 9, opowaembin Bogon ang ynasnmeanHna HCl. BogHei pactsop
HCI (pa3baBneHHasn congHas KMcnoTa) HanpaBnAloT HA HeUTpanua3auuio, a rasbl — Ha yTunn-
3auumro Tenna.

KatannsaTopHbIi pacTBOp BMECTE C MPOAYKTaMW ankunmpoBaHWA MOCTynaeT B OT-
CTOVHWK 7, HWKHAA CNOW (KaTanns3aTopHbI pacTBOpP) BO3BPALLAKOT B PEAKTOP, a BEPXHUN
cnown (NpoayKTbl ankunmpoBaHnsa) HacocoM 10 HanpaBnsAET B HMKHIOW YacTb ckpybbepa 11.
Ckpy66epbl 11 1 13 npegHasHadeHbl 4N OTMbIBKM XNIOPOBOAOPOAA W XIopuaa antoMUHUS,
pacTBopeHHbIX B ankunate. Ckpybbep 11 opowaroT pacTBOPOM LUENoywn, nojaBaemMbiM
Hacocom 12.

Ana noanuTKN B pELMPKYNSALMOHHBIN MOTOK LENoYM NoAaroT CBEXYHO LWEenoYb B KOMU-
yecTBe, Heobxogumom Ans HeuTtpanusaumm HCI. [danee ankunaT nocTtynaeT B HWKHIOH
yacTb Ckpybbepa 13, opoiaeMoro Bogomn, KOTopas BbIMbIBAET LLENOYL N3 ankunarta. Bog-
HbIM PacTBOP LLENOYM HanpaBnAT Ha HeWTpanuaauuio, a ankunart 4yepes nogorpesarerb
14— Ha pekTudurkaymo B KONOHHY 15. B pekTndumnkaymoHHOM KONOHHE 15 onCTunnAaT Bblae-
nsaetca retepoaseoTpon 6eH3ona ¢ Bogon. beHson HanpaesnsaeTca B KONOHHY 1 ans 06e3o-
XUBaHWs, a KyboBbIN NPOAYKT — Ha JanbHenwee pasgenenne. Ecnm nponssoacteo npegHa-
3Ha4YeHO Ans nonyveHus aTunbeHsona, TO KyOOBbIM NPOAYKT KOMOHHbLI 15 HanpaeBnswT B
PEKTUDMKALNOHHYHO KOMOHHY 16 ANS BbIAENEeHWA B KayecTBe AUCTUNNATA MPOAYKTOBOrO
atunbensona. KyboBbin NpoayKT KOMOHHbLI 16 HanNpaensrT B PEKTUMUKALNOHHYH KOMOHHY
17 pns pasgeneHns nonMankmnbeHsonoB Ha ABe pakumn. 3Ta KonoHHa paboTaeT noj Ba-
kyymom (5,3 klMa). BepxHnn npoaykT HanpaensawoT B annapaT 4 n peaktop 5, a HWKHUA npo-

AYKT (NPOAYKTbI OCMOMEHNS) BbIBOAAT U3 CUCTEMBI.
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1,3,15,16, 17 — pekTUdUKALUNOHHbIE KOIMOHHbI, 2 — (PNOPEHTUNCKUIA COCYA; 4 — peakTop NPUroTOBNEHUS KaTanmsaTopa; 5 — peakTtop ankunu-
poBaHuA; 6 — KOHAEHCATOP; 7 — cenapaTop XUAKOCTb-KuakocTb, 8,9,11.13— ckpybbepsbl; 10,12 — Hacockl, 14 — nogorpesaTens; 18 — Bakyym-
npueMHuK; 19 — xonoauneHWK nonnankunbeHsonos; | — nponuneH; ll— 6enson; Il — auatunbensonsl; [V — pactBop wenouun; V— nsonponmnbeHsorn,

VI- nonnankmn6exsonsbl; Vll— k BakyymHon nuHum; VIl — Boga; IX — rasbl Ha daken; X — u3onponunxnopug 1 xnopug aniomMmmHust; Xl — CTO4YHble BO-

abl.

PucyHok 3.4.1 — lNpuHUMNnanbHasa TEXHONOIM4YecKas cxema NnpoM3BoAcTBa U3onNponundeH3ona Nnpu UCNonb30BaHMK Katanu3sartopa AICI3
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3.4.1.2 AnknnupoBaHue 6eH30M1a NPONUIEHOM B NPUCYTCTBUN LEOSIUTOB

Ha pucyHke 3.4.2 npuBefeHa npuHuunuanbHasa TexHo/Iormyeckas cxema AaHHOro
npouecca. B aTom BapuaHTe oAuH peakTop 1 BbINOMIHAET posib ankunaropa, a B ApYyrom pe-
aKkTope 2 OCyLW,ecTB/AT MNpouecc nepeaskuinpoBaHna W pereHepupauun karanmsartopa.
AnKnnuposaHve NPOBOAAT MPU BbICOKMX CKOPOCTAX NoAayun Xuakoro cbipbsa (15-25 vac-1),
MO/IbHOM COOTHOLWeHUN 6eH30na u nponuneHa (7-8):1, TemnepaTtypax: Ha BXoA4e B peakTop

210-215°C n 250-255 °C - Ha BbIXxoae 13 peakTtopa.

1 - peaKkTop ankunupoBaHusa; 2 - peakTop nepeankunupoBaHus; 3 - aenponaHusaTop; 4,5 - pekTUUKALUOH-
Hble KOJMIOHHbI; 6 - MnogorpeBaTeNlb; 7 - XONOAWMbHUK, 8 - TeNNoo6MeHHUK; | - mponaH-nponuneHoBas g pak-

umsa; Il - 6enson; lll - gumsonponunéeHsonsl; IV - kymon; V - nonunsonponnn6eHsonsl; VI - nponax.

PucyHok 3.4.2 - TlpuHuMnuanbHasa TexHonormyeckas cxema npounssoacTea nsonponunbeHso-

Nna Ha ueo/IMTHOM KaTtann3artope

MpoayKTbl ankMnnpoBaHUa nepeg nojadvyein ux B peakTop nepeankuinpoBaHus K30-
TEPMWYECKOro Tuna oxnaxgarwTcsa B XonoaunbHuke 7 ao 220°C. Karanusartop npu 3TOM He
[e3aKTUBUPYETCH, TakK Kak He KOHTaKTMpyeT C nponuaeHoMm. 3ateM UX HanpasnswT B Aenpo-
naHusatop 3 [ANnA OTAeNeHus npexae BCero nponaHa, cojepxalieroca B nponax-
nponuneHoBon gopakumn. Ky6oBbIi NpPOAYKT annapata 3 HanpasnsalT B KOJIOHHY 4 AnA oT-
AeneHna HenpopearnposaBswero 6eH3ona. MocnegHuini BosspawaoT B peaktop 1. Ky6osblii
NPOAYKT KOMIOHHbI 4 HanpaB/iitOT B KOJIOHHY 5, rge u3 Hero BblAEe/IAT LesieBOn Npoaykr —
Kymon (M3onponuneHson). B kayecTBe MPOMEXyTOYHOro MpoAykTa B KOMIOHHE 5 BblAensT
Annsonponun6eH3osbl, KOTOpble HANpPaBnAT B peaktop 1. B kayecTBe Ky60BOro npoaykra B
KONIOHHEe 5 BbIBOAAT nosvankunbeH3osnbl. CMecb UCXOAHbIX peareHTOB BHayasle HarpesaeT-
CA 3a cYeT Tensa NpPoAyKTOB NnepeaskniMpoBaHusa B TEN006MeHHUKe 8, oxnaxaasa ux, a 3a-
TeM neperpesBaeTcs 40 TemnepaTtypbl ankuanpoBaHua B nogorpesartene 6.
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3.4.1.3 AnknnupoBaHue 6eH30n1a NPONUIEHOM B NPUCYTCTBUN (hOCHOpPHOA

KNCNOTbl HA HOCUTENne

TexHonornyeckas cxema TEXHONOTMU ankuampoBaHus 6GeH30na NPOMNUIeHOM B Npu-
CyTCTBMM POCCOPHOI KMCNOTLI NpeacTaBneHa Ha puc. 3.4.3.

Cbipbe - 6€eH30/1 M nNponaH-nponuIEHOBYK (pakuui - cMewmBarT B €eMKOCTU 1 B
MO/IbHOM COOTHOLWEeHUN 6eH3on/nponunaeH =10:1 n nocne nogorpesa B pekynepatope u [0-
NOJIHUTENILHOM MeperpeBaTene NofakT Ha Bepx MNOJSIOYHOrO agmabaTnyeckoro peakrtopa -
ankunartopa 2. lpouecc ankninpoBaHua npoTekaeT npu temnepartype okono 200°C wn pgas-
neHun 2,8-4,2 MMa. na perynMposaHua TemnepaTypbl B HECKO/IbKO TOYEK MO BbICOTE peak-

TOpa BBOASIT PELMPKYINPYIOLLMI NnponaH.

1- cmecuTenb; 2 - ankunatop; 3 - genponaHusatop; 4 - pekTudukauMoHHas KONOHHA ANA BblAeNeHus
6eH3ona; 5 - pekTuchmnkaymoHHas KoNOHHa ANA BbigeneHus mlonponunbéensona; |- soga; Il- nponax; Il - cee-

Xnih 6eHson; IV - cmecb nonnanknnb6eHsonos; V - n3onponua6eH301 BbICOKO YNCTOTHI.

PuncyHok 3.4.3 - TpuHuMnuanbHasa TexHonormyeckas cxema npoun3soacTea nsonponunbeHso-

na npu ucnonb3oBaHuM Katanusatopa oocOpPHON KACNOTbI

Ona nogpepxaHus cTabuiibHOMW aKTUBHOCTWU KaTanm3aTopa B UCXOAHYH LWUXTY U B MO-
TOKM nNponaHa nogaetcs Boga. BbIXogsawnii U3 HUXHENW YacTu peakTopa 2 ankunaT oThaeT B
pekynepartope Tenjo Cbipblo M nocTynaeTt B genponaHusatop 3. OT6bupaemblit ¢ Bepxa ge-
nponaHusartopa nponaH BoO3BpawaeTcAa B UukA. YacTb nponaHa, 3KBMBasIeHTHas Kosuye-
CTBY, BHOCMMOMY CO CBEXWUM CblipbeM, BbIBOAUTCA U3 cuctembl. KyboBbIli NpoaykT genpona-
HM3aTopa Hanpas/iieTCA B KOJIOHHY BblgesieHus 6eH3ona 4. AUCTUNNAAT 3TON KOMOHHbLI CMe-
LWMBAKT CO CBEXMM OGEH30/I0M M NoAalT Ha CTaautlo ankunmpoBaHus. OcTaTok U3 Kyba Ko-
NOHHbI 4 nocTynaeTt B KOJIOHHY BblaesieHnsa tosapHoro WUMB 5, rae nponsBogdaT otaesnieHune

nocsieHero oT Au- U NONMMU30NPONNNGEH30M0B, KOTOpPbie NGO CXUrawT, NM60 HanpaBNsawT
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Ha cneynanbHyr YCTaHOBKY TpaHCankunmpoBaHUS.
B Tabnuue 3.4.1 npuBeaeHbl TEXHMYECKME NOKasaTenu npouecca ankuimpoBaHUs

BeH3ona NPoMNMIeHOM Ha PasfnnYHbIX KaTannsaTopax.

120



Ll

Tabnuya 3.4.1— TexHn4eckme nokasatenu npouecca ankunmpoBaHus 6eH3ona NPonueHoM Ha pasfnyHbIX kaTanusatopax

KoHueHTpayusa YaenbHas npousBoau- CocrtaB ankunara, %macc.
MonbHOe OTHOLLEHNe KoHBepcus
KaTanusatop P, MMa t,°C nponuneHa B Ucx. TENbHOCTb
BeHson/nponunen nponuneHa, % benson | Wb MNMAB
chbipbe, %00. kr INB/(m3*yac)
XnopucTtbin
5 2,510 0,1:0,5 70-90 35-80 98-99 150-250 60-70 | 26-31 3-6
anroMnHNUN
docopHas
KMcnoTa Ha 10,0:1,0 2,8-4,2 | 195-205 35-80 70-90 150-300 74-78 | 20-22 2-3
Kusenbsrype
LleonnTsl (7-8):1,0 1,0-3,0 | 210-250 35-80 50-70 - 70-74 | 22-26 2-3

8l JO1M
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YcpegHeHHbIe HOPMbI pacxoja WCNONb3yeMoro Cbipbs, OCHOBHbIX MaTtepuanoB W
3HepropecypcoB Ha 1 T kymona npueeaeHsl B Tabnmue 3.4.2.
Tabnuya 3.4.2 — Hopmbl pacxoga Ncnornb3yemMoro Cbipbsi, OCHOBHbLIX MaTepuanos U 3HEPropecypcos

npu NPoM3BOACTBE Kymona

AnkunupoBaHue 6eH3ona NponuneHoOM Ha
TexHonoruns
antoMoOXnopuaHOM KaTanmsartope

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuasnos

Benson Kr/T 700
nponuneH 100% Kr/T 380
Katanusartop Kr/T 6,0

Hopmbl pacxoga sHepreTUYecknx pecypcos

AnekTposHepryis KBTI 17,2:35
Xonog kan/T 0,067
Map 13 lkan/T 0,1-0,18
nap 21 1,55-2,25
Bopa M3IT 120-232

3.4.2 Tekywme ypoOBHM 3MMUCCUM B OKpPYXamlyr cpegy npu npousBoacTBe

Kymona

Tekywmm ypoBeHb SMUCCU npueeaeH B Tabnuue 3.4.3.

Tabnuya 3.4.3 — Tekywuin ypoBEHb 3MUCCUN MPU NPOMU3BOACTBE Kymona

AnkunmnposaHue 6eH30Mna STUNEHOM Ha ankoMOXITOpU-
TexHonorus
CTOM KaTanuaatope

3arpssHatoLlme BellecTsa B Bbibpocax, mr/m3

HCI 530

CO —

Cymma yrnesogoponos

(6e3 meTaHa)

3arpsasHsarowme Belectsa B cobpocax, r/T

OpraHuka, mex. npumecu OTCyTCTBME
XIMK 1300
pH 6-9 en. pH
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3.5 lNponsBoaCcTBO a-MeTuncTupona

a-MetuncTtupon (AMC) - opraHuyeckoe coefuMHeHWe Knacca apomMaTuyeckux yrneso-

A0poAoB - TOMOJIOr CTUpoNa, Y KOTOpPOro oAuMH aTtoM BOAOpoAda 3ameleH MeTWUbHOW
rpynmnoi.
Mpenmyuw,ecTBeHHO AMC MCNOMb3YIOT aons nosiy4eHus

ABC-nnactukoB (CONOMMEPOB akpuaoHuTpuna ¢ 6ytagueHoMm W CTUPOJSIOM), Ha A0/
KOTOpPbLIX NPUXOAUTCA OKOJI0O TPeTu chnpoca Ha a-metunctupon. Takke AMC Haxogut
npMMeHeHne B MPOM3BOACTBE OTAYLUIEK, aHTMOKCMAAHTOB, CMa304HbIX Macen. Heb6onbwoe
kosnimyectso AMC wngetr Ha nNpoM3BOACTBO HU3KOMOJIEKY/IAPHbIX MOJIMMEPOB, KOTOPble
npeacTaBnAalT Cco60M BA3KME XWAKOCTU, TMPUMEHseMble B MPOM3BOACTBE afre3vBoB,
MOKPbITUIA, BOCKa W nnactuukatopoB. Kpome TOro a-MeTuUsICTUPOST HAXOAUT NMPUMEHEHWNE B
nponssoactee paumepos AMC, koTopble B CBOH O04Yepelb WCNOMb3YHOT B KayecTse
areHTOBKOHTPO/IA MOJIEKY/NIAPHON MacCbl B npoueccax Npou3BoACTBa COMNOJIMMEPOB, TaKuUX
kak ABC-nnactmku n ctmpon-éytagmeHoBble Kayuyku.

OcHoBHOW MeTog nonydeHna AMC 3akniyaeTcs B KaTaIMTUYECKOM AerngpupoBaHum
kKymona (n3onponun6eHsona). LaHHbI npouecc BO MHOIOM aHasornyeH OonMcaHHOMY Bbllle
npoueccy germapupoBaHna 3TUN6eH30/1a, U NMOCKOJbKY YC/I0BMSA TEPMOAMHAMMYECKOTO pas-
HOBECUS peakuuun gerngpuposaHunsa Ana nsonponunbeHsona 6onee 6,1aronpusaTHbl, Yem AN
3Tnnb6eH30Na, NpoLecc OCyLWecTBAAT npu Temnepartypax Ha 80-1000C Huxe, yem npu ge-
rmapvposaHun atunbeHsona B ctupon. lMpu cTteneHn npespaweHus kymona 60-70% cenek-
TUBHOCTb MO LeNeBoMy NPOAYKTY MOXeT npesbiwartb 90%.

AMC moxeT 6bITb MOJIy4YeH TakKxke U3 Kymosia yepes3 CTaguio ero OKUC/NeHus, B KOTO-

POM Ha NepBOW CTaauu - NPOUCXOAUT OKUC/IEHME KyMOa B rMApPONEepPOKCUA;:

CEHECH(CH3)2+ 02— > CAH5—C(CH32
6OH
dTa cTaaMsa aHanorMyHa cragumn nonyyvyeHus rugponepokcumga msonponunbeHsona B
npouecce cMHTe3a peHona 1 aueToHa.
Ha BTOpoOWi cTaguu rugponepokcus Kymosna noj BAUSHUEM Lesiovel npespalaetcs B

anmeTungeHnnkapbuHon (AMOK):

C<n5—<f(CHj)2 ------ > C(/1I5—"-(CH3b”™a* COH3—<p(CH3)3 + 0.50,
OOH ' OONa OH

Ha Tpetbeii ctaaun AM®K nogBepraetcsa katanutuyeckoin germgpatauumnpu 300-

3200C Ha okcuae antoMUHNSA:
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<p(CH3>2-TA C6H5 "=CH:

OH CHs

B Poccun AMC nony4datloT B KavyecTBe NOOGOYHOro npoaykra B npowecce nporMs3soacTea

beHona n ayeToHa npu gernapartauuy noboyHoro npoaykra -AMOK:

B HacTosAwee Bpemsa Ha Tepputopum Poccuiickoii ®egepauymn AMC npousBOAAT Ha

yeTbipex NpeanpuATUAX B KayecTBe NOGOYHOrO NpPoAyKTa Npu nosyyeHun ceHona u aueTo-

Ha.
3.5.1 OnucaHne TEXHOMNOIMYECKMX NPOL,ECCOB, MCMNO/b3YEMbIX B HacTosliee
Bpems
TexHONorMyeckunii npouecc M3noxeH B pasgene 3.6 - NpPou3BOACTBO peHoNa U aue-
TOHa.

YcpegHeHHble HOPMbl pacxoja WCNosib3yeMOro Cblpbsi, OCHOBHbIX MaTepuanoB W

3HepropecypcoB npueeaeHbl B pasgesne 3.6 - Npon3BOACTBO PeHONa 1 aleToHa.

3.5.2 Tekywune ypoBHU 3IMUCCUN B OKpyXawllylw cpegy npu npoumssoacTBe a-

MeTuncTupona

Tekyline ypoBHM 3MUCCUIA NpuBeAeHbl B pasgene 3.6 - nNpou3BOACTBO dpeHona u

aueToHa.
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3.6 NMpounsBoacTBo (heHONa M aueToHa

deHon (rmppokcmnbeHson, kapbonoeas KUCNOTa) — MNPOCTENLMA MpPEeACTaBUTENb
knacca goeHonoB. Mmnpooe nponsBoacTeo deHona Ha 2006 rog coctaengaeT 8,3 MnH. T/roa.
Mo o6véMy nponseoacTea peHon 3aHMMaeT 33-e MeCTO Cpean BCEX BbINMYCKAEMbIX XUMUYE-
CKOW NPOMBILLNEHHOCTBHO BELWECTB N 17-e MeCTO cpeaun OpraHnYeCcKnx BELLECTB.

B HacTosLee BpemMsa OCHOBHbIM ChIPbEM A9 NPOU3BOACTBA CUHTETUYECKOrO dheHona
anaetca 6eH3on, a B nocnegHuWe roabl Ana cuHTesa deHona cranu Ucnonb3oBaTtb 3Haun-
TenbHO Bonee gewwesbI NPOAYKT — TONYO-.

B npoMbIneHHOCTM beHOoN MOXeT ObITb MOMyYeH HECKOMNbKMMU crnocobammn, OfHakKo,
OCHOBHOW crnocob nony4vyeHus peHona 3TO KyMOMbHbIN METOA (pasnoXeHne nepokcmaa Ky-
Muna Ha aueToH U eHon).

HanHbIM MmeTogom nonyyatoT 6onee 95% Bcero npoussogumoro deHona. OcranbHble
5% npoun3BoAAT NyTEM OKMUCNEHNA Tonyona C NOCneayowmm pasnoxeHnem obpasyroencs
©EeH30MHOW KNCNOTBI.

B HacToswwee Bpems Ha Tepputopun Poccumrckon depepaumm doeHon Npon3BoaaT Ha
yeTblpex npeanpuatmnax. eorpaduyeckoe pacnonoXeHne OCHOBHbBIX NPEANPUATUN — NPOn3-
BoaMTENEn PeHona, CPOKM BBEAEHNSA YCTAHOBOK B 3KCMyaTauuto, NX NPON3BOAUTENBHOCTb
N NCNONb3yeMblE TEXHOMNOMMN, NpuBeaeHsl B Tabnmue 3.6.1.

HecMOTpsa Ha OTNaXKeHHYH TEXHOMOMMI0, KYMOSbHbIN MeToL UMEET Psf Cepbe3HbIX
HepocTaTkoB. [pexae Bcero, 3T0 HannymMe B3pbIBOONACHOro NPOMEXYTOYHOMO COeANHEHNSA —
rmaponepokcnaa Kymmna, a Takke MHOroCcTagumHOCTb npouecca. Tak, Npu BeIxoae LeneBoro
npoaykta 95% Ha kaxaou U3 TPEX CTaaun UTOrOBbIW BbIXOL COCTaBNsAeT Nub 86%.

OpHako OCHOBHbLIM N NMPUHLMNMANBHO HEYCTPaHUMbIM HEAOCTATKOM KYMOJSIbHOro Me-
ToAa aBnseTca obpasoBaHMe B Ka4eCTBE COMyTCTBYIOLLEro npoaykta aueToHa. 9to obcros-
TENLCTBO CTAHOBUTCS BCe Bonee cepbe3Hon NpobnemMon, NOCKONbKY aueToOH HE HaxoauT K-
BMBaNEeHTHOro pbiHka cobita. B 1990-x rogax 3Tto ctano 0CobeHHO oWy TUMbIM NMocne co3na-
HWSA HOBbIX CNOCODOB CMHTE3a MeTUNMETaKpunaTa nyTemMm OKUCneHna yrnesogoponos Cs4, 4To

PEe3KO COKPaTUo NOTPeCHOCTL B aLETOHe.

3.6.1 OnucaHne TeXHONMOrMYECKNX NPOLIECCOB, UCMOJIb3yEMbIX B HacTosIWEE

BpeMA

MpuHUMNManbHas TexHoMormyeckas npou3BoACTBa heHona W aueToHa KyMOMbHbIM

MeToAOM NnpuBeaeHa Ha PUCYHKe 3.6.1.
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Ceexnin nsonponmnbeHson CMeLLMBaOT C BO3BPaTHbIM U30NponmMnbeH3onom n rugpo-
nepokcmaom naonponunbdensona (6 % OT macchl WKnxTbl) B cMecuTtene 7. LUnxty Hacocom 6
NpoKka4ynBaroT Yepes TennooObMeHHNK 3 1 NOAAK0T B BEPXHIOK YaCTb KOMOHHbI OKUCTEHNA 2. B
TennooOMeHHUKE LUMXTa NOAOrpeBaeTCs 3a cyYeT Tenna okenaara Ao temnepatypel 110°C. B
HWKHIOIO 4YaCTb KOMOHHbI MOA4arT BO3AYX, NPeABapUTENbHO NOAOTPEThIN BOAAHBIM NapOM
Tarke o temneparypbl 110°C B nogorpesatene 1. Ha cxeme nokasaHa nonas oKMCnmTenb-
Hasa KOMOHHa CO BCTPOEHHbIMW 3MEEBMKaMM ANA OTBOAA Tenna. Takke MOXeT UCMONb30o-
BaTbCs Oonee apdekTnBHAA TapenbyaTas KOnoHHa, B KOTOPOW OCYLLECTBNAETCA NPSMOTOK
MEXAY LWMXTON N BO3ayxOM. B 3TOM cnyyae okcmpar BbIBOAUTCA U3 BEPXHEN 4acCTU KOIOH-
Hbl. OTpaboTaHHbIN BO34YyX BMECTE C napamm usonponunbeHsona, KUCMOT N Apyrux npume-
CeN npoXoauT BHayane TennooOMeHHUMK 3 N KoHAeHcaTopbl 4, a 3aTeM OTCTOWHUK-
HenTpannaaTop 5, B KOTOPOM COAOW UMW LLENOYL0 HenTpannayroTes kucnotel. OTpaboTtaH-
HbI BO3A4YX BbIBOAUTCH M3 CUCTEMbI ,@ OYULLEHHBIA OT KMCAOT MU30nponunbeHson ¢ npume-
CAMK BO3BpaLLaroT B cmecutens 7. Conu n3 Hentpanuaatopa S Takke BbIBOAAT U3 CUCTEMbI
ANA yTunusaymn.

Okcnpar n3 HWKHEN YacTU OKUCINTENBHOW KOMOHHBLI 2 Yepes TennoodbmeHHuK 3, rae
OH OXnaxaaeTcs WuxTon 4o Temnepatypbl 60 °C, HanpaBnAoT B KOMOHHY 8 ANA KOHUEHTpU-
poBaHWs rmaponepokcnaa nonponmnbeHsona.

B cBA3M C TeM YTO rMaponepoKkcu nNpu BbICOKMX TeMmnepaTtypax ObICTpO pasnaraeTca
(CO B3pbIBOM), KOHLIEHTPUPOBaHME NPOBOAAT Npu rnybokomM Bakyyme (OCTaTtouHOE AaBrieHune
B Ky6e konoHHbl 0,79 kla). Mostomy Temnepartypa B kybe He aorkHa npesbiwarts 100°C.

OvcTnnnaTt KonoHHb! 8 (M30nponnnbeH30n ¢ NPUMECAMM KUCIIOT U YrnNeBO4OPOLO0B)
HanpaensaKT B HenTpanuaaTtop 5, a kyboBbIN NPOAYKT (KOHUEHTPUPOBAHHbLIN rMapPonepokcn
nsonponundeHsona) — B peaktop pasnoxeHus 10. Tyaa e nogaroT karanmsaTop — pacTeop
CEPHOM KMCNOTbI B aueToHe. HecmoTpa Ha Bonblume sHepreTudeckme 1 kanutarnbHble 3aTpa-
Tbl YaCTO A5 KOHUEHTPUPOBAHUS UCMONb3YIOT «ABOMHYHO» pekTUdUuKaumio, T.€. pekTudunka-
LMo B ABYX KOMOHHax. B aTom cnyyae npouecc KOHUEeHTpMpOBaHNA npoTekaeT B bonee 6e3-
onacHbIX yCrnoBuax U He TpebyeTcs oveHb rnybokun BakyyM. PasnoxeHue rngponepokcui
nsonponunbeHsona NpoBoAAT nNpu Temneparype 60°C. B kadecTBe cpeabl pasnoXeHnsa rua-
ponepokcuaa msonponunbeHsona Ha OeHoN M aueToH UCMOoNb3yeTCa peakuMoHHas macca
pasnoxeHnsa. Tenno peakymm OTBOAMTCA 3a CHET LMPKYNALMM PeakLMOHHOW MacChl ankunn-
pPOBaHNA 4epe3 peakTopbl pasnoxeHus. Kaxabin peakTop npeacraBnsaer cobon KoXyxo-
TpyOHbIN TennoobMeHHMK, B TPyOHOE NPOCTPaHCTBO KOTOPOro nogaetca ob6opoTHas Boaa, a
Nno MEXTPYOHOMY LIMPKYNMPYET peakumMoHHaa Macca pasnoxenus. lNapbl aueTtoHa KoHAEeHCH-

PyloT B KOHAeHcaTope 11, U aueToH BO3BpaLlaloT B peakTop. B npoayktax pasnoxeHus
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OCTaeTCs CepHasg KMcnoTa, No3ToOMy nepej ux pasgeneHmem nx nyckaroT Yepes ckpybbep 12,
3anosiHeHHbIN aHNMOHUTOM AH-1.

PasgeneHne npoaykToB pasnoXeHns MOXET ObiTb OCYLLECTBNEHO HECKOMBKMMMU Crno-
cobamun. Ha pucyHke 3.6.1 npuBegeHa cxema, B KOTOPOM Ha NEPBON KOSIOHHE NpU OCTaTo4-
HOM gaBrneHnn okosnio 5,3 klla npoayKkTbl pasnoXeHna pasgenaroT Ha aueToHOBYH N doe-
HOMbHYKO bpakumn. B pektndpunkaumoHHON KONOHHe 13 B BMAE AUCTUNNSATA OTAENSTCA
aueToH, O-MEeTUNCTMPON W Apyrine nerkonetyyne npumecu. AuctmnnaTt KONoHHbl 13 nocty-
naeT B PEKTUPOUKALMOHHYIO KOMOHHY 14, B KOTOPOW Npu aTMOCHEPHOM LaBNEHUMN BEPXOM
OTBOAAT MNPOAYKTOBbIN aueToH. KyboBbIM MPOAYKT STOW KOMOHHbI —O-METUNCTUPOSbHAS
dpakuma — HanpaBnNAeTCca Ha JanbHevlee pasgeneHne ¢ Uenbio BblgeneHns npogyKTOBOro
O-METUNCTUPONAa U ApYrmx NPoAYKTOB (Ha cxeme He ykasaHo). KyboBbi NpoayKT KONMOHHbI 13
HaNpPaBnsOT B PEKTUPUKALMOHHYIO KONOHHY 15 Anga oTaeneHnsa Bcex NeTyumx BewlecTB oT
CMOnbl. ATa W NocCneayLme KONMOoHHbI paboTaroT npu octaTtodHOM gasnenun 9,5-13,3 klla.
AncTnnnaT KonoHHbI 15 NOCTynaeT B PEKTUMPUKALMOHHYHO KONTOHHY 16, B KOTOPOW OTAENAOT-
ca yrneeogopoabl oT deHona. B konoHHe 11 oTAensaT NpoAyKTOBbIM (PeHon B BUAE AU-
cTunnata ot CMon.

Taknm 06pa3om, COBMECTHOE NPON3BOACTBO PeHoMNa 1 aueToHa 13 n3onponunbdeHso-
na npeactaBnseT CNOXHYO CUCTEMY C NMPSMbIMAU U 0BpaTHbIMU CBA3AMN. OCHOBHbIE pPeLyK-
Nbl B 3TOWN CXeMe OpraHu3oBaHbl No n3onponundeHsony. 310 o6ycnoBneHo, ¢ OAHOW CTOPO-
Hbl, TEM, YTO B KOMIOHHE OKWUCMEHUS KOHLUEHTpauua rugponepokcuga umaonponunbeHsona
BCNeACTBME €ro B3pbIBOONACHOCTM He AoSmkHa npeBbiwaTtb 30%.

Moatomy noutn 70% wnaonponunbeH3ona HaxoauTca B peunkne, obpasoBaHHOM ABY-
MS 4acTaMn: OfHa YacTb m3onponunbeHsona, yHocumas oTpaboTaHHbIM BO34YyXOM, nocrne
KOHAEHCaLMM BO3BpAaLLaEeTCH B peakTop, a BTopas YacTb BO3BpaLLaeTCa Tyaa e nocne KOH-
LEeHTp1poBaHMsa rugponepokcunaa naonponmndeHsona.

Apyron peuuvkn, cogepxawmm aueToH, obycrnoBneH oTBOAOM TeEMNna B peakTope pas-

noxenus. Mcnapsiembli aLeToH KOHAEHCUPYETCS U BO3BPALLAETCs B peakTop.

YcpeaHeHHble HOPMbI pacxoja WCMOMb3yeMOro Cblpbsl, OCHOBHbLIX MaTepuarnoB u

3HEpropecypcoB NpmeBeLeHbl B Tabnuvue 3.6.1.
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1 — nogorpesartenb BO3Ayxa; 2 — OKUCNUTENbHAA KONOHHA; 3 — TennooOmeHHuK; 4, 9, 11 — KOHAEHCATOopbl; 5 — OTCTOWHUK-HEWTpanu3aTop; 6 — Hacoc; 7 — COOPHUK-
CMecuUTenb; 8 — KONOHHA KOHUEHTpupoBaHua rugponepokcua; 10 — peakrop pasnoXxeHua rmgponepokcuaa; 12 — Hentpanusatop; 13-17 — pektTudmkaymoHHbIE KO-

NOHHBI; | - BO3AyX; Il — oTpaboTaHHble rasbl; Il — pactBop coabl (cnabon weno4n); IV — pactesop conen; V — ceexxun nsonponunderson; VI — 6%-ublin pacTeop rma-

ponepokcuaa; VIl — cepHasa kucnorta; VIl — aueToH; IX — o-metuncrtuponsHasg dpakuus; X, Xl — ecmonel; Xl — yrnesogopoasl; Xl — dpeHon.

PucyHok 3.6.1 — TexHonorn4yeckasa cxema npousBoactea beHona 1 aueToHa KyMOSibHbIM METOA0M
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Tabnuya 3.6.1 — [JoCcTUrHyThie nokasatenu noTpebneHns Chipbsa 1 SHEPrOPECYPCOB Npu

npon3soaCTBeE 3TaHONa

Mpoun3BoacTBO heHona, aueToHa 1 anshame-
TexHonorng
TUNCTUPOMA KYMOSbHbIM METOL0M

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuasnos

beHson HedTaHON, Kr/T 1100

lMponaH-nponunneHoBasa ppakumsa, Kr/T 651

Hopmbl pacxoga sHepreTUYecknx pecypcos

OneKTposHeprusa, KBT*u/T 165
Cxarbin Bo3ayx, M3/T 2350
Boaa oGopotHas, M3/t 1455
Map, MNkan/T 12

3.6.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW Yo cpeay

Tekyine ypoBHN 3MUCCUM NPU NPOU3BOACTBE deHoNa, aueToHa 1 anbpameTuncTm-

pona KyMorsbHbIM METOAOM NMpUBEAEHbI B Tabnuue 3.6.2 B pacyeTe Ha T dheHona.

Tabnuya 3.6.2 —Tekywme ypoBHN SMUCCUM B OKPYKAIOLLYIO CPeay Npu NpomsBoacTee deHona, ale-

TOHa U anbthameTUncTupona KyMornsHbIM METOLOM

Mpon3eoacTBoO heHoNa, aueToHa 1 anbameTuncTMpona Ky-

TexHonorng
MOINbHbLIM METOA40M
3arpsasHarowpme Belectsa B Bolbpocax, r/t™*
NOx 0,8
CO 0,95

Cymma yrnesoaopoaos
y y aopon 4585
(6e3 meTaHa)

3arpsasHarowme Belectsa B copocax, Kr/T

XIK —

pH —

* [laHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN
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Pasgen 4 Npon3BoAcTBO KUCNOPOACOAEPKALMX OpraHn4YeCcKux

coeMHeHUun

B paHHom cnpasoyHuke HOT GyayT paccMOTpeHbl TEXHOMNOMMN NPON3BOACTBA Creay-
FOLLMX KUCNOPOACOAEPXKALLMX OpraHNYecknx coegmHeHUn: MmeTaHona, popmansgernga, Ok-
cnpoB stunena (O3) u nponunena (Ol1), metnn-Tpet-Oytmnosoro (MTED) n TpeT-ammnosoro
a¢upoB (MTAQJ), staHona, GyTMNOBbLIX CMMPTOB U 2-3TUNIEKCaHoNa, akpurnoBOW KUCNOThI

(AK) n eé cnoxHbix acupos, TepedTaneson kncnotoel (TOK).
4.1 NMpou3BoacCTBO MeTaHoONa

MeTaHon — 3TO NepBbIN NPeacTaBUTENb FOMOIOMMYECKOrO psaa OA4HOATOMHbIX Crnp-
TOB — OAWH N3 Ba&XHEWLUMX NO 3HaAYeHUO 1 MacwTtabam nNpomnsBOACTBa NPOAYKT OCHOBHOIO
OPraHN4ecKoro U HedTEXMMMYECKOrO CuHTe3a. MnpoBoe Npon3BOACTBO MeTaHona npeBbl-
waeTt 50 MNH. TOHH B roga.

Mo cocTosHno Ha Hadvano 2014 r. B PP dyHkumoHmnposano 6onee 10 npomssoante-
nen meTaHona ¢ CyMMapHOM MOLLHOCTLHO YCTaHOBOK OKONO 4 MIH. T/rog.

Hanbonbwee konmuecTBo meTtaHona (760 ThIiC. TOHH) pacxoayeTcs Ha NPOM3BOACTBO
dhopmansaernga, KoTopbIn UCNONB3YeTCA AN NPOM3BOACTBA kapbamngodopmanbaernaHblix
n beHondopmaneaernaHblx CMON. 3HaunTeNbHbIE ero KONMYeCcTBa UCNOMb3YHT B Nakokpa-
COYHOW NPOMBILLMIEHHOCTM 4NA N3rOTOBMNEHUS pacTBOpUTENEN Npu NPOn3BOACTBE NakoB, ANS
nonydenHna Guogmsena, MTBO, agumeTtmnosoro acdmpa v ap.

MN3BeCTHO Heckomnbko cnoco® nonydYeHns MeTaHomna, HO OCHOBHOM MPOMbILUSIEHHBLIN
crnocob ero npon3BoACTBa — CMHTE3 N3 OKCuAa yrrnepoaa n BoAopoaa.

Ana cnHTesa meTaHona MOXHO NPUMEHATL NpakTUYeckn Noboe Cbipbé, cogepkallee

oKCuabl yrnepoaa v Boaopos.

4.1.1 OnucaHmne TEXHONOINMYEeCKUX NPOLLECCOB, UCNOSb3YEMbIX B HacTosLEe

BpeMA

4.1.1.1 CuHTe3 meTaHoOra B KOJIOHHAX C COBMeEL,eHHON UM HeCOBMELLLEHHOMN

HacagkaMu Ha LUMHK-XPOMOBOM KaTarim3atope

CuHTE3 meTaHona Ha LUWHK-XPOMOBOM Katanmsatope noh pAasneHnem oT 25 ao
40 Mrlla ocyLwecTBnsAT B KOMOHHAX C COBMELLEHHOW UNN HECOBMELLIEHHOW Hacaakamm mn ¢
OTBOAOM Tenna wn3 Katanua3aTtopHOM 30Hbl. Cxema CuHTe3a MeTaHona C HeCOBMELLEHHOW
HacagKkown KONOHHbI (PUCYHOK 4.4.1) NpUMEHSETCA B arperartax Manou U cpeiHen MOLHOCTH.
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1, 9, 10 - cenapatopbl; 2, 3 - dwunbTpbl; 4 - Komnpeccop; 5 - KONOHHA; 6 - TennOOOGMEHHMUK;

7 - 3anekTponogorpeBatenb; 8 - X0N0AUNbHUK-KOHAEHcATOP; 11 - c60pHUK.

PucyHok 4.1.1 - Cxema cuHTe3a MeTaHo/1a B KOJTOHHE C HECOBMELLLEHHO Hacaakoi 1 BbIHOC-

HbIM TEM/TI006MEHHMKOM

McxoaHblil ra3, ocBOOGOXAEHHbI OT Bnarn B cenapartope 1, ounwarotT OoT KapboHMI0B
Xenesa B yrosicHoOM hunbTpe 2 n 06beANHAIT C LMPKYNALNOHHBIM ra3om. B dpunbTtpe 3 ra-
30Bad CMecb ouumwaeTcsa OT mMacna v pasgenserca Ha gsa notoka. Nepsbii (80-85 %) no-
[al0T BHU3 KOJIOHHbI CMHTEe3a 5 Ana oxnaxgeHusa kopnyca u npefoTeBpalleHnss BOLOPOLHON 1
Kapb6oHUbHOW Koppo3un. B TennoobMeHHMKe 6 yka3aHHbIi NOTOK HarpeBawT [0 Temnepa-
Typbl Hayana peakuun (300-330 °C) oTxopdawmMM npopearnpoBaBlUMM ra3oM U yepes anek-
TponogorpesarTesib 7 HaNpPaB/AAKT B KOJIOHHY CUMHTE3a.

BTopoit notok ¢ Temnepatypoii 30-35 °C BBOAAT B 06WMI NOTOK rasa mMexay C/roamMu
KaTanusartopa (XxonogHblii 6aiinac) gna noggepXxaHus noctosHHon (360-370 °C) Temnepa-
Typbl B C/10AX KatanusaTtopa. lNpopearnposasluve rasbl OTAAOT TEMN/0 B TEN/I00O0MEHHUKE 6,
oxslaxpadacb npu 3atom oOT Temnepartypbl 120-140 °C po 30-40 °C B xonogunbHWKe-
KoHAeHcaTope 8 v nocTtynatT B cenapatop 10. OTaenuBlwmniics MeTaHoN-cbipel, cobuparT B
c6opHMKe 11 mn HanpaBnAKT ero Ha pekTudukauunto. LLIMpKynauMoHHbIR ra3 npoxoanT cena-
paTtop 9, rae OT Hero OTAENAT Kanav MeTaHo/a-cblpua, UMPKYNALNOHHBIM KOMMNpeccopom 4
AOX/MMAKT 40 AaBNEeHUs CcuHTe3a M nojatT Ha CMeleHne ¢ UCXOA4HbIM ra3oM. Ons nogpep-
XaHUA NOCTOSAHHOW KOHUEHTpauun MHEPTHbIX KOMMOHEHTOB B LUK/E YacTb LMPKYNALNOHHOIO
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rasa BbIBOAMTCSA B BUAE NOCTOAHHOW NPOAYBKMU.

Hanunune B onucaHHOI Ccxeme BbIHOCHbIX TEN/I006MEeHHMKa 1 3neKTponogorpesarens
NPUBOANT K BONbLIOA NPOTAXEHHOCTU KOMMYHUKaLWA, BbICOKOMY rMapaBaivyeckoMy conpo-
TUBJIEHWNIO CUCTEMbI 1 MOTEPAM Tenja B OKpyXxawwyto cpegy. lNepenas faB/ieHUsa B 3TUX ar-
peratax gocturaet 2,0-2,5 Mlla.

B NpoOMbIWNEHHON NpakTuke OCBOEHbl arperatbl CMHTE3a MeTaHo/ia C COBMELEeHHOW
HacaZKoi KOMIOHHbI (PUCYHOK 4.1.2). B oT/iMyme OT ONMCAHHOW CXeMbl katanusaTop, Tensno-
0OMEHHUK W 3neKTponogorpesartesib pacnonaralTcsa B OLHOM MOKOBKe. LIMPKYyNAUMOHHbLIN
raz o6gyBaeT KOpNyc KOMIOHHbI 1 NOCTynaeT B TEN/I0O0OMEHHUK, KOTOPbLIA PacnoioXeH B HUX-
Hell yacTu annaparta. d/eKTponogorpesartesib BMOHTMPOBAH B LieHTpasibHY0 TpyOy Hacangku
KOJTOHHbI cuMHTe3a. LiMpkynaumsa rasa ocywecTBAsSeTCA C NOMOLWbI TypOOUMPKYNALNOHHOTO

Komnpeccopa 6.

1,2 - PUNbLTPLI; 3 - KOMOHHA; 4 - XONOAWNbHUK-KOHAEHcATop; 5- cenapartop; 6 - Komnpeccop; 7 - C60PHUK.

PucyHok 4.1.2 - Cxema C/HTe3a MeTaHo/1a B KOJIOHHE C COBMELLEHHOW HacaaKom

3afaHHbIil TemnepaTypHbIli pexuMm noagepxunBaeTcsi B TaKMX CXxemMax BBeJEeHWEM XO-
nogHoro rasa (xonoAHbiMu Gainacamu). OgHako OTBOA pPeakUMOHHOro Tensa MOXeT ObITb
OCylLLecTBN€H W MNOCTOPOHHUM TenjioHocUTesieM C MOJlydeHMeM napa B  KOT/ax-

yTunmsartopax.

4.1.1.2 CnHTEe3 meTaHoNa C 0OTBOAOM Tensja peakunm u3 katannlaTtopHOM 30HbI

Ha LMHK-XpOMOBOM KaTanusaTtope

KonoHHa cuHTe3a meTaHona (gunametp — 1000 mm, BbicoTa — 18 M) B NnepBOM cny-
yae paccuMTaHa Ha nNpPoM3BOAMTENbLHOCTb 160 T MeTaHona-pekTudgukara B CyTkKU. CuHTe3

MeTaHosa ocyuiecTenaeT nod gasneHmem 40 MlMa Ha UMHK-XPOMOBOM KaTasmnsartope (pucy-
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HOK 4.1.3).
NcxoaHblil ra3 ckmmaeTca noplwHeBbiM komnpeccopom 1 oT 1,6 go 40 MMa, ouunwa-

eTcs oT Macna B hunbTpe 2 1 HanpaBnseTcs B KOJIOHHY CUHTe3a 3.

1- KoMmnpeccop; 2 - MacnsHblii PUNbLTP; 3 - KONOHHA; 4 - KOTen-yTunmsartop; 5- cenapaTtopbl; 6 - X0No4ub-

HUK; 7 - cO6opHUK; 8 - Typbokomnpeccop.

PucyHok 4.1.3 - Cxema cMHTe3a MeTaHo/1a C OTBOA4OM Tensia peakuun U3 kataim3aToOpHON 30-

Hbl

B HMXHEN YacTu KOMOHHbI pacnosiokeH Tensi006MeHHNK, NPoxXoaa KOTOpbIA CMellaH-
Hblli ra3 HarpesaeTcsa [O TemnepaTypbl Hayana peakuuu 3a cyeT Tensa rasa, BbIXOAfALLEro
N3 Katasnn3aToOpHOM 30Hbl. B BepxHel yacTu KOMOHHbI YCTAHOB/IEH 3/eKTponogorpesaTtefsb,
paboTatuwnii TONbKO B NEPUOA NyCKa KOMOHHbI.

B katanusaTopHOW KOpoOKe pacnosioXeHbl MOJIKM C Katain3aTtopoM W Mocse Kaxaown
NOMIKW — 3MEEeBUKW, B KOTOPbIX NpU AaB/IEHUUM CUHTEe3a UMPKyInpyeT AUCTUMPOBaHHasA
BoZa. DTN 3MEeeBUKN B CBOK oYyepeb COefMHEHbl CO 3MeeBMKamu KoTna-ytununsaropa 4.

Takum obpasom, yTunmsauumsa Tennaa peakunmnm npoBOAUTCHA NO ABYXKOHTYPHOW cxeMe:
13 30Hbl CMHTE3a NpW BbICOKOM AaBJieHUW Tensao OTBOAMUTCA BOLOW, LUPKyNupylLwen Bcnen-
CTBME pPa3HOCTU MNJIOTHOCTEN; B KOT/Ie-yTU/IM3aTope 3a CYeT OX/1aX[eHUs BOAbl BbICOKOIo
JaBrieHns nony4varoT nap. MNMpopearmpoBasLlUnii ra3 U3 KOJMIOHHbI C TeMnepaTtypoil okono 130
°C BbIBOOUTCA B BOAAHbIE X0NoAunbHUKN 6. MeTaHO/-CbipeLl, oTAeNndeTcsa B cenaparope 5 u
cobupaeTca BCOOpPHUKE 7. LLMPKYNAUMOHHBLIA ra3 pgoxumaetTca [0 Tpebyemoro pgasrieHus

Typ6okomMmnpeccopom 8.
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B cxeme doumpmbl Krupp B HKHEN 4acT KOMOHHbI CUHTE3a, Kak B KONOHHax ¢ COBMeE-
LLIEHHOW Hacagkou, MMeeTcsa TennoodMEeHHNK AN No40orpeBa CMELLAHHOrO rasa Ao Temnepa-
TYpbl Ha4ana peaxkymn.

B BepxHen yacTn pacnonoxeHa karanmsartopHas kopobka NoNoYHOro Tmna, B LEHTpe
KOTOPOW YCTaHOBIMNEH NyCKOBOW anekTponogorpesartens. OTnnyme OT ONUCaHHbIX BbILLE CXEM
COCTOUT B TOM, YTO MPU BbIXOAE M3 30HbI Katanmsa KOHBEPTUPOBAHHbBIA ra3 NpOXOoAUT He
BeCb TennoobmeHHuK. YacTe ero (okono 20—25%) ¢ temnepatypon 370—380 °C BbIBOAMUT-
CSl U3 KONOHHbI N UCNONB3YETCA ANS NOMyYeHna napa B KoTnax-ytunusatopax. Oba notoka
COEAUHATCA nepen BOAAHLIM  XOMNOAWINBHUKOM-KOHAEHCATOPOM. [uameTp KOMOHHbl —

1100 MM 1 BbIcOTa — 18 M, CKHTE3 NpoBOAAT Npu gasneHnn 39—40 Mlla.

4.1.1.3 CuHTe3 MeTaHONa C NapoBbIM KOTIIOM-YyTUIMN3aTOPOM Ha

KOHBEPTUPOBaAHHOM ra3e Ha LIMHK-XPOMOBOM KaTtarnusartope

Hy>XHO OTMEeTUTb, YTO B KPYMHbIX arperatax CMHTE3a MeTaHona Temneparypy B cnoe
katanusartopa OObIMHO He perynmpyroT NMOCTOPOHHUM TennoHocuTenem, naberasa, BUAMMO,
YCNOXHEHNA KOHCTPYKUMK annaparta. MoxHO ncnonb3oBatb 60nbLUOe KONMMYECTBO HU3KOMO-
TeHUManeHoro Tenna, yCTaHoBMB TEMNOOOMEHHMKM (KOTNbl) MEXAY ra3oBbiM TENN00OMEHHN-
KOM KONOHHbI U KOHAeHcaTtopoM. [MpyMepom Takoro peLleHns ABNSEeTCH TEXHONornvyeckas
cxema, KoTopas npmeegeHa Ha pUCyHok 4.1.4.

CuHtes nposogar npu 25-31 MlMa n 360-380 °C. Cxema nmeeTt oguH arperar CuHTe-
3a metaHona mowHocTbro 700 T B cyTkM (240 ThIC. T B rog). B kayecTBe Cbipba UCNOMb3yeTcA

Nerkmmn 6eH3nH KaTanmuTUYECKOro KpeKMHra Hedptu.
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1 - Komnpeccop; 2 - KoNoHHa; 3,5 - pekynepauuoHHbie TENNO006MEHHUKN; 4 - KOTen-yTunusaTtop; 6 - BO3AYyL-

HblA XONOAUNBHUK; 7 - cenapartop; 8 - C60PHUK.

PuncyHok 4.1.4 - Cxema cnHTesa MeTaHo/a C NapoBbIM KOT/IOM-YTU/IM3ATOPOM Ha KOHBEPTU-

POBaHHOM rase

NcxogHblin raz cxmmalrT TypbokomnpeccopoM 1, yeTBepTtasa CTyneHb KOTOPOro CAYXUT
N Ang AOMNO/HUTENbHONO0 KOMMNPUMMUPOBAHUS LUPKYNSUMOHHOIO rasa. CMellaHHbId ra3 no-
cTynaeT B Ten/iI00OOMeHHUK 5, rae nogorpeBaeTcs Ten/ioM rasoB, OTXOAALMX W3 KOJIOHHbI.
OCHOBHOW MOTOK rasa mM3 Teno006MeHHUKa 5 HanpaBfAT B KOJIOHHY 2 4yepe3 BCTPOEHHbIN
TEenno006MeHHUK 3, 1 OH NOCTynaeT Ha NepBYK MNOJKY KOMOHHbI. MeHblas 4yacTb rasa BBO-
ANTCSA B Hee B Buae Gainacos, B AaHHOW CXxeme B NOAOrpeToM COCTOsHUU. BBegeHue B cxe-
My Teno006MeHHUKa 5 NO3BONSET YCTAHOBUTL KOTeN-yTuamnsatop 4 N8 noayvyeHus napa 3a
cyeT Tenna rasoB, BbIXOAAWMX M3 KOJIOHHbI 2 nocne TennoobmeHHuka 3. Takum obpasom,
ras, BbIXOAALWMIA U3 KaTanM3aTOPHON 30HbI, NPOXOAMT, NOcC/efoBaTes/IbHO TPU CTYMEeHU Ten-
noobmeHa 1 3aTem nocTynaeT B BO3AYLWHbIE XOM0AUNbHUKN-KOHAEHCATOPbl 6. CKOHAEHCH-

pOBaHHbIA MeTaHON N BOAY OTAENAKT B cenapartope 7 u cobupaloT B CO0pHUK 8.

4.1.1.4 CwvHTe3 MeTaHONa Ha HU3KoTeMnepaTypHbIX KaTanmsaTtopax npwu

NMOHM)XEHHOM AaBNEeHUNN

Mpouecc npoBogAT B OCHOBHOM npu 5-10 Mlla Ha TPEeXKOMMOHEHTHbIX MeAbcoaep-

Xawux katanusatopax (pasmepom 5x5 MM) C uuMpKynsyuei rasa TypOouUpKyISALUOHHBIMU
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mMawumHamun. [ns npueBoja Komnpeccopa OT napoBoi TypOGuHbI MCNOMb3YKT nap, nosjayyae-
Mblii HENocpeACTBEHHO Ha ycTaHoBKe. [lpouecc npov3BOoACTBa MeTaHO/Na Npv HU3KOM [AaB-
NIeHUN BK/IOYaeT NpakTUYeckn Te Xe cTaguu, 4To M NPOU3BOACTBO €ro Npu BbICOKOM AaBsre-
HUM. OHAKO UMEKTCH N HEKOTOPble 0CO6EeHHOCTH.

NcxogHblil ra3 ana cuHTe3a MeTaHosla Ha HU3KoTeMnepaTypHbIX MebCOoepXXallinx
KaTanusatopax A0/DKeH ObiTb TWaTes/ibHO OYMLLLEH OT KataiMTuyeckux sa4oB (cepa, xnop). B
npupogHom rase cogepxutcsa 10-300 mMr/M3 CepHUCTbIX COeAMHEHUI, a CofepXaHue nx B ra-
3e ANA CUHTe3a He [0/DKHO npesbiwartb 0,5 mr/m3. CogepxxaHue cepbl MPUY 3TOM B CBEXEM
rase (MCXOAHbIA + UMPKYASLUWOHHbINA) AOMKHO ObiTb HE 60niee 0,15 mr/m3. Cxema npousBof-
cTBa meTaHona (puc. 4.1.5) M3 cuMHTe3-rasa KoOMMakTHa W BbICOKO3(pekTMBHA. MOLLHOCTb
npoun3BoACTBa onpefenseTca pecypcom rasa u oo6bl4HO coctaBnseT 100-110 Tbic. T Brog,

CuHTes-ras cxummaetca Typbokomnpeccopom 1, NpoXoAuT TOHKYH OYMUCTKY OT napos
pacTBopuTENA aueTuneHa B YyrosibHOM (PUNbTPE 2 U CMeLMnBaeTCsa C LUPKYNALUOHHBIM ra-
30M.

[na perynnpoBaHus COOTHOLLEHUA pearnpyrolimx KOMNOHEHTOB B CUHTe3-ra3 gobas-
NnsAeTcsa ras ¢ BbICOKMM cofepxaHunem Bogopoga (12-16%), Hanpumep, NpoAyBOYHbIA ra3 u3
NPOn3BOACTBA METaHOM1a Mo BbICOKAM AaB/IEHUEM.

Lmpkynsymsa rasa obecneyvMBaeTcsl LEHTPOOEXHbIMKOMMIPECCOpoM 5.

1, 5 - Kkomnpeccopbl; 2 - QubTP; 3 - cenapaTtop; 4 - c60pPHUK; 6 - TeNnNOO6MEHHUK; 7 - BO3AYLIHbIA X0NO-

OUNbHUK; 8 - 3nekTponogorpesaTenb; 9 - peakTop.
PucyHok 4.1.5 -CxemMa cMHTe3a meTaHoNa nog gasneHnem 5 Mla

LLMPpKYNSUNOHHBIN ra3 yepes Ten/io06MeHHUK 6 1 anekTponogorpeesaTtesib 8 noctynaet

B LUAXTHbI peakTop cuHtesa 9.
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OTBOA Tensa peakunn Npou3BoAUTCA Nojadvein B C/IOW KaTanusatopa X0N04HOro rasa,
KOTOPbIN pacnpegenserca ¢ NOMOLWbIO cneunasbHO CKOHCTPYUPOBAHHbLIX Kamep CMeLleHUs.

TemnepaTypa rasa Ha Bxofe B peaktop 205-225 °C, makcumasibHaa temneparypa B
cnoe katanusatopa 290°C. BbixoasAwwuii M3 peaktopa UWPKYIAULMOHHbIA ra3 oThaeT Tenno
rasy, noctynawlw,eMmy B peakTtop B peKynepaunoHHbIX TEN/I00OMeEHHNKaxX 6 1 HanpassseTcsa B
BO34YLWHbIE XON0ANNbHUKU-KOHAEeHcaTopbl 7. CKOHAEHCUPOBaBLUWNCA MeTaHo, Bojda U Apy-
rme nobouHble MPOAYKTbl OTAENAwTCcA B cenapatope 3. MeTaHon-cbipey K3 cbopHuka 4
HanpaBnseTca Ha pekTugukaumio. LIMpKynsaunmoHHbIA ra3 M3 cenaparopa Bo3Bpal,aeTcs Ha
BCaCbIBAKLLYIO JIMHUIO LUPKYISALUOHHOIO Komnpeccopa 5. [laHHY0 CXeMY MOXHO MCMNOJIb30-
BaTb ONA NOJlyYeHUss MeTaHosa U U3 NpUpPoAHOro rasa, npefsapuTesibHO TwaTesibHO O4u-
CTUB ra3 OT Cepbl U MOABEPrHyB ero KOHBepcuu MeTaHa. HepoctaTkoM cxembl siBNSeTcs
npuMeHeHne TypOGOKOMMPECCOpPOB C 3MEeKTPonpuBoAaMn, 4TO MPUBOAUT K pPacxofoBaHuio
anekTpoaHeprun go 800-900 kBT*u/T.

Ha pucyHok 4.1.6 npuBepeHa cxemMa CUHTe3a MeTaHosla C arperatoMm MOLLHOCTbIO
300-400 TbIC. T B rog nod AasneHnem 5-9 Mla 13 rasa, NOSy4EeHHOro KOHBepcuelr meTaHa B

TpybuaTbIx nevax.

1,4 -komnpeccopsbl; 2, 10 -xonoannbHukn; 3,11 - cenapatopbl; 5 - nogorpeBaTtenb; 6 - TeNI00OMEHHUKN; 7 -
peakTop; 8 - nopgorpeBaTtefnlb KOHAeHcaTa; 9 - BO3AYWHbIA X0noAnNbHUK; 12 - c6OpHUK; 13 - XpaHunuuwe me-

TaHona - coipua.

PuncyHok 4.1.6 - Cxema cnHtesa metaHona noj gasneHvem 9 Mlla

ANns npuBofa, OOXMMAKLLET0 U LUPKYNALMOHHOIO KOMMNPECCOPOB MCMNOMb3yeTcs ne-

perpeTbiii nap, NONy4YeHHbI HENOCPEACTBEHHO B arperare.
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NcxoaHein ras gaenennem 1,2-2,2 MlMa komnpeccopom 1 ckumaeTcs 40 AaBnEHUs
5,0-9,0 MlNa. [JaBneHne g0 1 nocne koMmnpeccopa obycnoBneHo CXEMOW NOArOTOBKW rasa u
AaBneHMeM BLUMKIE CUHTE3a MeTaHona. Pasnuyne cxem cuHTe3a MeTaHona nog AaBreHnemM
51 9 MlNa cocTonT B UCNONbL30BaHNK katanmsatopa: npy bonee BbICOKOM AaBMEHUN NpUMe-
HAETCS HECKONbKO MEHEE aKTUBHbLIW, HO Bonee TEPMOCTOMKMIA KaTannaaTop.

CMecb NCXOQHOro U LIMPKYNALMOHHOMO ra3oB NojorpeBaeTca 40 TeMnepartypbl Hava-
na peakuuu B pekynepaumoHHOM TennoobMeHHuKe 6 1 NocTynaeT B NapoBOW Moporpesa-
Tenb 5. NocnegHnn NCNONb3YeTCA NPU pas3orpeBe peakTopa v Npu HapyLLUEHNAX TEXHONOMN-
yeckoro pexuma. Harpetein go 205-225 °C UMpKYNSaUMOHHBIW ra3 HanpaBnAeTCA B LUAXTHbIN
peakTop CUHTe3a 7, B KOTOPOM Ha MeAbCOAEPKALLEM KaTannaaTtope npoTekaeT npouecc ob-
pasoBaHusa MeTaHona. lNoaaepxkaHue Temnepatypbl NO CNOAM KaTanu3aTopa B peakTope
OCYLLECTBNAETCA BBOAOM XOSOAHOrO rasa.

Cxema npomsBoacTBa MeTaHona ¢ arperatoMm MoLHOCTbIO 750 ThiC. T B rog npakTunye-
CKW HE OTNINYaeTCAa OT ONUCaHHOMW.

KoHBepTMpOBaHHLIM ras, Nnony4YeHHbIW NapoBOU KOHBEPCMEN MeTaHa B TpybuaTbix ne-
Yyax, ABYXCTyMneH4aTbiM KOMNpeccopoM 2, 4 cxnmaetca ot 1,5 go 7,7 MlNa n cmelwwmBaeTca ¢
LMPKYNALUMOHHBIM ra3om (pucyHok 4.1.7). Tocne kaxxaon CTyneHn KoMnpeccopa ras oxna-
XaaeTcs B xonoguneHukax 3, 5, CKOHAEHCUpOBaBLLAACA Bnara OTAENAeTCa B cenaparopax
7, 6. lNMpnBoa CTyneHen KoMnpeccopa OCYLECTBASAETCA NapoBbIMM TypOuHamun, NCnonb3ayro-
wnmum nap gasnennem 10,4 MlMa n temneparypom 490 °C.

Katanusartop (o6bemom 143 m3) B peakTope yCrnoBHO pasaerneH Ha 4 crnosi, Mexay Ko-
TOpPbIMM ANA NogaepXaHna HeoOXxoauMonW Temnepartypbl BBOAWUTCS XONOAHbIM ra3. Makcu-
MarnbHOe Konm4ecTBo nocnegHero — A0 60% OT UMpPKYyNALMOHHOMo rasa, nogaBaemoro B pe-
akTop.

Tenno npopearvpoBaBLUErO rasa, BbIXOAALWEro N3 KOMOHHbI CUHTE3a, UCMNONb3yeTCA
ANA nogorpesa NuTaTenbHOW BOAbI KOTNOB-YTUNN3ATOPOB B nogorpesarensx 7 n 17 n nogo-
rpeea rasa, NOCTyNaroLWEro B KOMOHHY, B TennoodmeHHukax 10 n 14,

Mpn KOHAEeHCauun B MeTaHone-ChipLe pacTBOPSETCH 3HAaUYNTENBHOE KONMYECTBO KOM-

MOHEHTOB LMPKYNALMOHHOrO rasa.
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1, 6, 20 - cenapatopsbl; 2, 4, 12 - komnpeccopsbl; 3, 5 - xonoaunbHUKKW; 7, 17 - nogorpesaTesiv KOH-
AeHcata; 8, 16 - peaktopbl; 9, 13 - naposoil nogorpesatens; 10, 11, 14, 15 - pekynepauuOHHble
Ten1006MeHHMKN; 18, 19 - XonoAnNbHUKU-KOHAEHcaTopbl; 21 - cOOopHWK; 22 - perasartop; 23 - xpa-

HUNKLLE MeTaHona-chipua.

PucyHok 4.1.7 - Cxema cuHTe3a MeTaHosa Ha arperarte 750 Tbic. T/rof

CocTaB M KONMMYECTBO PaCTBOPEHHbIX ra3oB onpefensTca napametrpamu npouecca
CUHTe3a MeTaHosa.

Mpn cuHTe3e meTtaHosia nog gasneHvem 10 Mla n3 metaHona-coelpua npu Apoccenu-
poBaHuKn BbigendeTca 25-27 M3IT pacTBOPEHHbIX ra3oB, a NPU CHMKEHUU AaB/IeHUSA B LUKIe
cuHTe3a Ao 5 MlMa mx konnuyectBo cHmxaetca Ao 15-17 m3T1. CocTaB BblAENUBLUUXCA TaH-
KOBbIX ra3oB MOXHO paccyuMTatb Mo KO3PduuMeHTam pacTtBOPMMOCTU C y4eTOM napuuab-
HOTO AaB/iIeHNSA KOMMOHEHTOB B LMPKYNAUMOHHOM ra3e. [1OCKO/MIbKY CUHTE3 MeTaHona npu
HU3KOM [OaB/fIEHUM Ha HU3KOoTemnepaTypHbIX KaTtaausaTopax MNPoOBOAMTCA MPU MOBbILUEHHON
KOHUeHTpauum guokcuga yrnepoga, 1o cogepxaHve CO2 B TAHKOBbIX rasax nosblllaeTcs Ao
40-60% (06.). O6bIYHO nNOC/e BblAesIEHUSA MeTaHosla 3TU ra3bl BMeCcTe C NPOAYBOYHbIMU
HanpaBAAKTCAHA CXUraHue B KOTe/lbHble YCTaHOBKM.

TexHosornyeckme napamMmeTpbl 3KCnayaTauum pPacCMOTPEHHbIX Bbllle CXeM CUHTe3a
MeTaHosa npueBegeHsl B Tabn. 4.1.1. MoOWHOCTb OAHOW TEXHOMOTMYECKOW NIMHUN B NPOMbILL-
NIeHHbIX NPON3BOACTBAX U3MEHAETCHA B LUMPOKUX npegenax. YAenbHblii pacxo npupogHOro
rasza npyv 3TOM OT/INYAETCHA He3HauyuTesNlbHO U onpepenseTcd B OCHOBHOM CMOCOOG0OM NOAro-

TOBKMN NCXOOHOTO rasa.
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Tabnuya 4.1.1 — OcCHOBHbIE 3KCNIyaTauNoHHbIE NOKasaTerny NPOMbILLNEHHbIX MPOU3BOACTB CUHTE3A

MeTaHona
TexHonorna
MokasaTenb puC. puc. puc. puc. puc. puc.
4.1.1 412 413 415 416 417
MowHoCTL 0gHoro arpera-
40 40 55 110 400 750
Ta, TbIC. T B rog
Pacxon npupogHoro rasa,
1184 1300 1152 3542* 1131 1165
M3/t
JasneHune cnHtesa, Mlla 30 30 40 50 9.0 9.0
TemnepaTtypa cuHTe3a, °C 320- 210- 220- 220-
320-380 | 320-380
380 280 290 290
OBbemHas ckopocCTh rasa,
30 33 23 10 9 7
103 y!
nameTp peakTopa CUHTe-
Auamerp peakrop 10 10 10 3,6 44 | 44~
3a, M
O6bewm katanusaropa, m3 41 3,9 5,25 60 140 286**
MponsBoanNTENBHOCTL Ka-
30,0 30,8 31,4 55 8,6 7,9
Tanusartopa, T/(m3-cyT)
KaTanusatop Zn—Cr | Zn—Cr | Zn—Cr | CHM-1 | CHM-3 | CHM-3
dyHKUMOHan
B UICXOQHOM rase 2,5 2,15 2,3 2,02 2.5 3,0
B LMKNe 8,5 6,2 8,0 2,6 11,2 21,2
Copepxanne CO2 B ucxop-
1,5 4.5 1,5 3,7 10,5 7,9
HOM razse, % o0.
CogepxaHune NHepTHbIX
KOMMOHEHTOB B Uukne, % 18,0 25,0 22,0 30.0 16,9 13,8
00.

* — CMHTe3-ra3 13 NpPoM3BOACTBA aLeTuneHa

** — nBa peaktopa

YcpeaHeHHble HOPMbI pacxoja WCMOMb3yeMOro Cblpbsl, OCHOBHbLIX MaTepuarnoB u

3HepropecypcoB Ha 1 T MeTaHoa No PasfiyHbIM TEXHOMOMMSIM OTCYTCTBYHOT.
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4.1.2 TeKyuime ypoBHM 3aMUCCUN B OKpYyXalLy cpeay npu npon3BoacTBe

mMeTaHoONa

JaHHbIX M0 aMUCCUMAM B OKpyXaloLlylo cpeny Her.
4.2 Tpon3BoAcTBO hopMasibaernga

dopmanbaerns nepsblil YleH roOMOJIOrMYeckoro psga anuartmyeckux anbheruios.
ABNAETCA BaXHbIM KPYNHOTOHHAXHbLIM MPOAYKTOM OCHOBHOIO OpPraHM4yeckoro v HedTexmmu-
4YeCKOro cuHTesa.

OcHoBHas 4yacTb BCero nNpov3BoAMmoro copmMasnbersga Ucnosb3yetca ANA U3roToB-
neHnsa deHonocopmanbaerngHbix, kapbamugodopmanbgermgHbix, MenammHodgopmanbie-
rMOHbIX, amMmugodopmMasnbierngHbiX CMOJ, NPUMEHSeMbIX B MPOU3BOACTBE [PEBECHOCTPY-
XEUHbIX N 4PEBECHOBOJIOKHUCTLIX MINUT, PEHONNAacToOB U aMUHONNACTOB (Hanpumep, CTeK0-
NNacTUKoOB) N APYTMX KOMMO3ULMOHHBIX MaTtepuanos, KNeeB, JIakoB, LM OoBasbHbIX MaTe-
punanos u T.4. ®Popmanbaervs MNpUMeEHAETCA Npu MNOoJlydYeHUU U30MpeHa, NeHTasapuTpuTa,
TpumeTusionponaHa, ypoTponuHa, atpuona, andeHnnmertaHusounaHata (MAWN) n HekoTopbIxX
OPYTMX XMMUKaTOB.

BoaHbln pacTBOp (hopmanbaernga (C HEKOTOPbIM COAepXaHWem meTaHona) - gop-
MannH - npumeHsaeTcsa ANnA AybneHna v KoOHcepsBauum GMONOrMYEecKUx maTepuanos, B Kadve-
CTBe Ae3nHduumpyolero cpeacrea (aHTucenTnka) B 6uonorun, MeguunHe U cenbCKoM XO-
3ACTBE, a TaKxe Kak Npy U3roToB/IEHUN aHTUBGaKTepuasibHbIX BaKLUH.

O6pasoBaHne dopmanbaervga OCyLWecTB/AAEeTCa B pe3y/bTarte NpoTekaHusa napan-

NeNbHbIX peakyuii NPOCTOro M OKUCNUTENIbHOTO AerMapuMpoBaHna MeTaHona:

CHIQIl — CLYS+ M»—9M ellxh° » (1)

CH,OH + 1/A -——-» CH*O+ H,0+147,4 vshmii. (2)

Hapsgy c aTumu peakumsaMy B CMCTeMe MpoTekaeT LUesiblii KOMMNeKe No60oYHbIX npe-
BpaweHnin. Mpn atoMm HanmbonblWnin BkNag B No6oYHble npeBpalieHns BHOCAT peakuun (3),
). 4), (1.

Peakuuu (1) u (2) aBnaTCA paBHOBECHLIMU B TEPMOAUHAMUYECKOM CMbIC/E, NPUYEM
paBHOBecue 060X NpeBpaLLeHnii CyL,eCTBEHHO CABMHYTO B CTOPOHY 06pa3oBaHnsa Npoayk-

TOB peakuuu.
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CH,OH+ */,0, ——* CO*+ 2H'0-r &5,] KiU/Mot )

040+ VA -—- » HCOOH + 270,44 xk[x/mcnb 4
HCOOH -|- 7,0t --—-CO, + H,0+ 14,5 k[K/HOMb (5)
HCOOH ---—-» GO+ H,0—53,7 KJU Aiomnb (6)
QV> —» CO+ H,+ 19 kx/lonb (?)
204*0 + H,0 — » CH*OH + HCOOH +122.0 k>k/™vb  (B)
H,+ 4 °*——* HO0+ 24M kOW/KCNb 9)
2CHOH + CH,0--—» 04,(0040, + ~0 + 131,0 kx/iiM (10)
MCTWbllb
CcO+ */,0, ----» CO, + 283.0 kpk/vonb (11)
2CO -——-» CO, +C + 1725 kbx/MWb (12)
2CH,0 — » HCOOCH,+ 132.6 k4*/*0nb (13)

HCOOH + (4— 1) cH,0 ----» HCOOeCH,OCH,OH  (14)

M3 conocTaBneHusi BCEX ypaBHEHUI MOGOYHbIX U OCHOBHbIX peakuuii MOXHO caenartb
3aknyeHne o TennoBoM addekte GpyTTo-nNpeBpalLeHns meTaHosa. Tak, MOSOXKUTESbHbIN
TennoBOW 3P eKT peakumy OKMCNEHUA MeTaHO/1a B NOJSITOpa pasa npesbillaeT no abcontoT-
HON BenuuuHe oTpuuaTeNbHbIn TensoBok adphekT A4NA peakuun ero gerngpuposaHus. lMo-
Aasnsiouiee 60/MbLIMHCTBO MOOOYHbIX peakunii 3K30TEPMUYHbLI. MO3TOMY CyMMapHbIA Ten-
noBon adpdekT nonoxuteneH. B ycnoBmsAx TexHMyeckoro npouecca 3HaveHne AQ cocTtas-
ngaet 90-110 kdx. Ha npaktuke, ¢ y4eTOM TOro, 4To UCXOAHaA CMecCb, nonajas B peaktop,
HarpeBaeTcsa 6osee, yem Ha 500 °C, npouecc ocyuwecTtsnsetcsa 6e3 oTsoga Tenna, T.e. B
ycnoBuax agnabatnyeckoro pexmma.

PaccMoTpeHMe CTeXMoOMeTpun peakunii nokasbiBaeT, UYTO K/AKOUYEBble MNpeBpalieHuns
npoTekawT C yBe/IM4eHnemMm obbema, a NnoboYHble — Kak C yBe/IMYeHNeM, Tak U C yMeHblle-
HMem ob6bema peakuuoHHOW cmecu. C yyeTom 6onbloro pasbassieHUss a3oToMm, cUcTemMa B
uenomM Masio YyBCTBUTEs/IbHA K U3BMEHEHUD daBneHua (obbema). TepMoguMHamMuyeckue pac-
4yeTbl NOKasblBalOT, YTO M3MeHeHue obuwiero gasneHma ot 0,01 go 1 MMa npakTUYecKn He
BNIMSAET Ha coCTaB MPOAYKTOB.

B HacToAwWwee BpemMs B MPOMbILWNIEHHOCTM NPOLECC OCYLWeCTBAAT B afgmnabdaTnyeckmx
YyCNOBUSAX:

1) B napoBoii hase npu 680-720 °C Ha cepebpsAHOM KaTanmsaTope, KOHBepcusa meTa-
Hona coctaBndaetr 97-98 %. lNpun BO3BpaleHUN HenpopearnpoBaBLlLUEero MeTaHosia B peuukn
B NpuUcyTCTBUM cepebpsHoro katannsatopa npm 600-650 °C, koHBepcMsa MeTaHoNna gocTtura-
et 77-87 % B ogHOM Uukne. Beixog hopmanbgernga coctasnseT ~ 90%.

2) B M30bITKE BO34yxa Ha Katanm3atope M3 OKCUAOB Xesieda-MmonnbpeHa-sosibppama

npun 250-400 °C. KoHBepcusa meTaHona — 98-99 %. Beixog dopmanbpernga cocrtabBnseTr
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~95 %.

4.2.1 OnucaHne TEXHOMOTMYECKNX NPOLLECCOB, UCMOJIb3YEMbIX B HacTosiLee

BpeMs

4.2.1.1 TexHonorua nosydyeHusa opmanbaervga Ha cepebpsaHbiX

Katanm3atopax

MpuHUMNManbHasa TeXHOMOrMYeckass cxema nosyvyeHusa copmanbaernga Ha cepebps-

HOM KaTtanmsaTtope npeacrasneHa Ha puc. 4.2.1.

1 - ucnapuTenb; 2 - TeNI0O0O6MEHHUK; 3 - peakTop; 4 - KaTanusaTop; 5 - NOAKOHTAKTHbI X0N0AUNbHUK, 6 - a6-

copbep; 7 - TennoobmMeHHukn. Motoku: I - Bo3ayx; Il - metanon; Il - Boga; IV - meTaHONbHbI hopmanmnH

PucyHok 4.2.1 - TpuHuunuanbHasa TexHonormyeckas cxema nonydyeHna opmanbgermga Ha

cepebpsiHoM KaTanmsaTope

MeTaHon, cogepxawuii 20-25 % Boabl, nogawT B ucnaputenb 1, B KOTOPOM €ro uc-
napsT B TOKke Bo3gyxa. MNMapoBo3gywHaa cmecb HarpeBaetcsa o 110 oC B Ten/1006MeHHUKe
2 N nojaeTcs B BEPXHIOK YacTb peakTopa 3. MNpu nycke CUCTEMbIC/ONM KaTanu3atopa B peak-
Tope pasorpeBaloT A0 250-300 oC ¢ nomollbl cneuuanbHbIX 37eKTponogorpesarteneii, a
nocse "saxuraHug" cnoga temnepartypa katanmsartopa (600-700 oC) nognepxusaetca Ha 3a-
OJAaHHOM YpOBHEe 3a CYyeT Tenja peakuuun. BbixogAawyw u3 peaktopa CMeCb, COAepXallyto
dopmanbgerng, sogy, asoT, BOLOPOA W YINEKUC/bI ras, a Takke HenpopearmpoBaBLlUnii Me-
TaHon, oxnaxgawT Ao 150 oC B NOAKOHTAKTHOM XO/I04WNbHUKE 5, BbIMOJIHEHHOM Kak O4HO
Luesnoe C peakTopoM M HanpaBnsAlT B abcopbep 6, rae M3 HUX U3BNekawT popmanbgerng v
HenpopearnposaBWwunin MeTaHon. A6copbep, npeacTaBnaOWmMin coboin TapenbyaTyto KOMOH-

Hy, pasgefnieH Ha TpU WU YeTbipe cekumn. HMWKHSAS cekuums opoluaeTcss (opMasiMHOM, cpep-
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HASA - pacTBOpoM, cogepxawmm 15-20 % dopmanbaernga, a BepxHsas — YncTon sogon. N3
Hn3a abcopbepa BbIXOAMT TOBapHbIM popmannH. B cnyyae npomnssoactea KOK (kapbamu-
AodopmanbaerngHoro KoHUeHTpara) — ogHa U3 CeKUMn opoLlaeTca BOAHbIM pacTBOPOM MO-
yeBuHbl. V3 Hn3a abcopbepa BbIXOAUT TOBapPHbIN hopMannH (nnu KOK).

CTteneHb KOHBEPCUM METaHOMa B 3aBUCMMOCTM OT TUNa UCMNONb3YyEMOro cepebpsaHoro
KaTanusaTopa MOXeT CocTaBnaTb OT 77 A0 97 %.

HopMmbl pacxoa Cblpbs, SHEPrUN U BCMOMOraTenbHbIX MaTepmanos Ha NPOM3BOACTBO

1 T pactBopa opmanegernga (37 %macc.):

MeTtaHon, kr 445
Bopa, kr 390
OneKTposHeprugd, KBy 38
Boaa, oxnaxaatowas, m3 40

4.21.2 TexHonorus nony4yeHusa popmanbaernga Ha OKCUAOHbIX

KaTanun3atopax

MpuHUMNManeHaa TexHonornyeckasa cxema nonyyeHus popmansaernia Ha oKCUaHbIX
KaTanusaTopax npeacraBneHa Ha pUCyHke 4.2.2.

Ha npaktuke B KadecTBe Katanuaatopa Haumbornbllee pacnpoCTpaHeHue nonyyuna
cmeck okenpos xenesa () n monmnbaerHa (VI) ¢ aTOMHLIM COOTHOLLEHMEM MONMBAEHa K Xe-
nesy ot 1,7 no 2,5.

OKuCHble KaTannaaTopbl 3HAYUTENBHO MEHEE YyBCTBUTENbHBI K MPUMECAM, YEM Ce-
pebpsHbIV 1 ero aHanory.

[Ana nogaepxaHns akTUBHOCTW KaTanmuaaTopa peakuymio HeobxoamMmo NpoBOAUTE B 13-
ObITKEe KMCnopoaa, NOCKONbBKY B MPOTUBHOM Criydae noj AeWUcTBMeM MeTaHona n opmarnbs-
aernga karanusatop 6bICTpo BoccTaHOBUTCA. Micxoga na 3toro, ¢ y4eTomM npenenos B3pbi-
BAEMOCTU PeakUMOHHbIX CMECEeW, peakumio NMPOBOASAT MPU KOHUEHTpauMm mMeTaHona B Uc-
XOOHOM CMeCU He npesbiwarowen 7—8 % ob.

OkucnerHne meTaHona NPOBOAAT B KOXKYXOTPYDOHbIX peakTopax ¢ Tpybkamun HebonbLUo-

ro anametpa npun 350-390 °C 1 cTeneHn KoHBepcun meTtaHona 98-99 %.
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1 - komnpeccop; 2,4 - Ten1006MeHHUKN; 3 - peakTop; 5 - ckpybbep. MoToku: | - Bo3ayx; Il - metaHon; lll - oTpa-

60TaHHbI BO3AYX; IV - dhopmanuH.

PucyHok 4.2.2 - TlpuHuunuanbHasa TexHonormyeckas cxema nonydyeHna opmanbgermga Ha

OKCUAHOM KaTasmsaTope

OunLEeHHbI BO3AYX C NOMOLLbI BO34YXOA4YBKM nofalT B TEN/IO0OMEHHUK 2, rae ero
HarpesalT 3a CYeT Tenna KOHTaKTHbIX rasoB. B Tpy6onpoBoj nocne TensioobMeHHuKa
BMpbICKMBAKT MeTaHos. Harpetas go 180°C cnuptoBO3AywHasd CMecb, cogepxauwasa 6-7
%macc. meTaHos1a, NocTynaeT B BEPXHIO YacTb peakrtopa 3.

TemnepaTypy BHYTpu TPYOOK C KaTtannmsatopom nogaepxunsarwT B uHTepsane 360-380
°C 3a cyeT nogayvm B MeXTpyOHOEe NpOCTPaHCTBO TeMnJoHOCUTeNnsa ¢ temnepartypoir 250-290
°C. Cpok cnyxbbl oKCMAHOro KatanuMsatopa cocTaBnsgeT 0KO1I0 nonyrtopa ner. M3bbIToUHoe
Tensao peakuum UCMNoNb3yeTcs B TENIOOOMEHHUKe 4 A1 NOMYyYEeHUs BTOPUYHOro napa.

KoHTakTHbIA ra3, oxnaxpaeHHbln o 140 °C, M3 peaktopa HanpabiflT B HWKHIOW
yacTb CKkpy66epa 5. MpumepHO ofHa TpeTb ra3oB nocsie abcopbepa nocrtynaeTt Ha paken, a
ocTaBlIeecs KO/IMYeCTBO - B peunkn. M3 HmkHen yactn abcopbepa BbIBOAAT hopMaiunH.

B tabnuue 4.2.1 npuBeAeHbl OCHOBHbIE MOKa3aTesn paboTbl MPOMbILWIEHHbIX arpera-

TOB MO NOMYYEHUO POPMaAsIMHA HA OKCUAHOM KaTtanusaTope.
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Tabnuya 4.2.1 — OcHoBHble Noka3aTeny paboTbl MPOMbILUMEHHbIX arperaTos Mo NOny4YeHuo

chopmanuHa Ha OKCUAHOM KaTanusaTope

MapameTp 3HaveHne

"logoBasa Npom3BOAUTENBHOCTD, ThIC. TOHH 10-25
Honsa B hopmanuHe, % macc., He bonee

MeTaHona 0,6

MYpPaBbMHOWN KNCNOTbI 0,02
[ons meTaHona B NapoOBO34YLUHON CMECU Ha BXOAE B PEAKTOP, 6-7
%macc.
Pacxog (Ha 37% dopmanuH)

ANEKTPOSHeprum, KBT*u/T 160
oxnaxjaroLien soabl, M3/T 25-28
YaensHas npon3BoanTENbLHOCTb, Kr/(4*T-goopmanmHa) 1300-1600
'mapaenuyeckoe conpoTtmeneHune peakropa, Mlla 0,05-0,06

Kak cnegyetr U3 conocrasneHnda npmBeaeHHbIX AaHHbIX, MPUMEHEHNE OKCMAOAHOIo Ka-

TanmsaTtopa no3BondeT nonyyate opManuH ¢ cogepxaHuem metaHona He Bblwe 0,6 %

Macc. C KpanHe HU3KUM CoAEpKaHneM MypaBbMHOM KNCOThl (MeHee 0,02 % macc.).

B tabnmue 4.2.2 npuBeneHsl ycpeaHEHHbIE HOPMbI pacxoa UCMONb3YyEMOro Cbipbs,

OCHOBHbIX MatepuanoB 1 sHepropecypcos Ha 1 T popmanbaervga.

Tabnuuya 4.2.2 — YcpegHEHHbIE HOPMbI pacxoAa UCMorb3yeMOro Cbipbs, OCHOBHbIX Marepuanos n

3Hepropecypcos Ha 1 T hopmansaernaa

T exHOMOTUS TexHonorna nonyveHua popmansiernaa Ha
cepebpsaHbIX kKaTanusatopax
Hopmbl pacxoga ceipba

MeTtaHon Kr/T 1210 - 1250

Hopmbl pacxoga aHepreTuyecknx pecypCcos:
OnNeKTpo3Heprus KBT*u/T 112-170
TennosaHeprus [kan/T 1,8-21
Xonop aMmmuadHbIn kan/T 0,08
Boaa oGopoTHas ThiC.M3/T -
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4.2.2 Tekywue ypoOBHM 3MUCCUU B OKpYXKarowyro cpeay npu nponsBoacTaee

cdopmanbaeruga

TekyLume ypOBHM 3MUCCUM B OKPYXKatoLLYHO Cpeay npwy npou3BoAcTBe opManbaernaa

npueepeHs! B Tabnuue 4.2.3

Tabnuya 4.2.3 Tekywme ypoBHM 3MUCCUM B OKPYKAIOLLYIO Cpeay npu NpoM3BOACTBE dhopmanbaernaa

TexHonorna nonyyeHua popmansgernaa Ha
TexHonorus
cepebpsHbIX KaTanu3aTopax

3arpsasHarowme Belectsa B Boibpocax, r/T opmansgernga*

dhopmanbaernga He Gonee 370

3arpsasHarowme Belectsa B cbpocax, Kr/ T popmanbaernga

XIMK He Bbonee 1,3

pH 2,5-9.0 eg pH

* — NaHHble Nony4YeHbl HA8 OCHOBE PacyYETHOW MoAeNn

4.3 NMpoun3BoaCTBO OKCUAA 3TUNEHA U 3TUSIEHITIMKOSIEN

B HacTodwee Bpemsa okemg atunenHa (03) aBnaeTca ogHUM 13 Hambonee KpynHOTOH-
HaXHbBIX MPOMEXYTOUHbIX MPOAYKTOB OPraHN4ecKoro nm HedpTexmmMmyeckoro cuHTtesa. Mac-
wTabbl NPON3BOACTBA OKCKAA STUNEHA N ero NPOM3BOAHBIX 3a NOCNeaHNe AeCATUNETUa A0-
CTUIMIM BbICOKOrO YpOBHSA. OTO 0BbACHAETCA NOTPEOHOCTLIO B OKCUAE 3TUMEHA KaK B UCXOA-
HOM Cbipbe ANA NOMNyYeHUs NPOAYKTOB, MCMOMb3yEMbIX B aBTO- U aBUaTtpaHCnopTe, B XMMMU-
YECKOW, FOPHON, HEPTAHON, TEKCTUINBHOM M BO MHOTUX APYrMX OTPAacnsaxX NPOMbILLIIEHHOCTMW.

OcHoBHbIM Hanpaenervem nepepabotkm OO B HacTosilee BpeMs ABNAETCA Mpoums-
BOACTBO 3TUneHrnmkonen. CTpykTypa notpebnenns okcuaa 3TuneHa Ha MUPOBOM PbiHKE B
2010 rogy Gbina cnegyrowas (Ha NPon3BoACTBa). MOHO3TUNEHrNMKoNA 69,4%, 3aToKkCMnaros
9,7%, BbiCcLUMX rnvkonen 6,9%, aTaHonammHoB 4,6%, 3h1pPOB rMMKONA U OCTanbHbIX NPOAYK-
TOB 9,4%.

B HacTosilwee Bpems npaktuyeckm Becs O3 npons3BoANTCS OAHUM CMOCOOOM: raso-
dasHbIM OKUCINEHMEM 3TUMEHA KUCNOPOAOM UMM BO3AYXOM Ha TperepHom cepebpocopep-
Xallem HenoABWKHOM Croe kartanuaaTtopa npu Temnepartypax 220-300 °C n pgasneHun
0,8-3,0 Mla. B kadectBe katanusatopa peakuynn obpasosaHus OO MCNONb3YT 3NemMeH-
TapHoe cepebpo, NPOMOTUPOBAHHOE LLENOYHO3EMENBbHBIMU UMM LLENOYHBIMU MeTannamm,
HaHEeCEeHHOe Ha rpaHyNMPOBaHHbIN OKCUA antOMUHNS.

Ha cepebpsiHOM kaTanusatope MpoVCXOAAT ABE peakuum — obpasoBaHne 3TUMEHOK-
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cnga m noriHoe OKNCrneHne atuneHa:

CH,
HQC/ + 0500 —> ; ;
9]

CH

H2C/ i + 300 —>» 2C02 1+ 2H,0

Peakuyna stuneHa ¢ kucnopogom o O3 sk3otepmunyHa (AH = -117,3 k[x/Mmonb) n co-
NpoBOXAaeTcs eLle bonee 3K30TEPMNYHON NOBOYHOM peakumen NONHOro okmucneHns (AH = -
1412 k[Px/monb), NO3TOMY ANS €€ OocywlecTBneHus B TpebyeMom TemnepaTtypHOM guana-
30He Heobxoammo obecneunBaTth BbICOKO3(PEEKTUBHBIM TENNOOTBOA. B CBA3M C 3TUM CMHTE3
OO ocyecTBNAT B KOXYXOTPyOUaTbIX peakTopax, B MeXTpyOHOe NpOCTPaHCTBO KOTOPbIX
nojaeTcs xnagareHt.

Obpasyrowmmncsa atuneHokeng takke oknucnaetcs 4o CO2, UTO CBA3aAHO CO CHMKEHMEM

CeNneKTnBHOCTU KaTanma3artopa rnpu noBbiLLEHNN CTEMNEHN KOHBEPCUN STUIEHA:

;o; + 2502 —>» 2C02 + 2H,0

K aTuneHy npeabsBnsioTCs BECbMa BbICOKME TpeboBaHMA MO COAEpXaHUK B HEM
CEPHUCTbLIX COEANHEHUI, aLeTUIEHOBbIX U HENpPeaenbHbIX yrneBogopoaos, sogopoaa. Co-
AepXaHne MeTaHa 1 sTaHa He JOoSKHO npesbiwaTh bonee 0,1 % 06. B cymme. 3TUneH ot

CEPHUCTLIX COEANHEHNN N aueTUNEHa AOMKEH ObITb OUYNLLEH NOMHOCTLIO.
4.3.1 NonyyeHne okcuaa 3TUIIeHa OKUCSIEHUEM 3TUNEHa YNCTbIM KUCIIOPOAOM

B npousBoactee O3 N0 «KMCNOPOAHOWN» TEXHOMNOMMMU NCNOMb3YETCHA KOHLEHTPUPOBaH-
HbIn aTUNeH 99,0—-99,9 % 1 KOHUEHTPMPOBaHHbLIN Kucnopog 99,5-99,8 %. Ha ctragum cuHTe-
3a OO npumeHsaeTca 0qHOCTaAUNHBLIN PEaKTOPHbIN 60K, KOTOPbIM paboTaeT B pexume «3a-
KpbITOWY UMpKynaumm (6e3 «npoayekny). B umpkynsaumnonHom rase (LN, noctynarowem B pe-
aktop cuHtesa O3, KOHUEHTpauusa STUNEeHa W KACNopoaa AOMKHA NOALepXuBaTbCH B 3a-
AaHHOM WHTepBarne 3a CYeT perynMpoBaHnA No4ayn B CUCTEMY WHEPTHOro rasa (asota vnm
mMeTaHa). 3a cyeT Oonbllen TENNOEMKOCTU MeTaH, MO CPaBHEHWO C as30TOM, MO3BOnseT
obecneumBaTtb NyywWMWA TENNOCBEM PEAKLUMOHHOIO Tenna W, CneaoBaTtesnbHO, YBENNYUTb
HarpysKky Ha peakTop.

B cBA3M C OTCyTCTBMEM «MPOAYBOYHOrO» rasa B AaHHOW TEXHONOrMW NpeaycMoTpeHa
cTtagma Boigenenna n3 UM guokemnaa yrnepoga, obpasyroeroca npyu oKUCNEHNM STuneHa.
Beigenenne CO2 ocyujecTBnseTcs nytem HanpasneHna banaHcoBoro konmyectea LI Ha xe-
MOCOPOLMIO aKTMBMPOBaHHLIM PacTBOPOM kapboHaTa kanusa. PereHepaumsa atoro abcopbeH-
Ta (BblgeneHne CO2 co cayBkon B aTtMocdepy) npoBoanTca B gecopbepe 3a cyeT Harpesa-
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HUS U CHWXKEeHUA faBneHus. OuunweHHbli oT CO:2 ras, coaepxalinii 3TUNeH U UHEPTHbIN ras,
HanpaB/ifeTCca B LUPKYNALMOHHBIA KOHTYp peakTopa cuHTesa O3.

N3 peakuyMoOHHOro rasa cuHTesMpoBaHHaa O3 nornowaetcsa abcopbuneii BOAHbIM
pacTBOpOM 3TUNEHTI/IMKO/IA, 3aTeM OHa gecopbupyeTca M BHOBb abcopbupyeTtca ageMmuHepa-
NIN30BaHHON BOAON. [NA OUMCTKM OT anbherugoB U ApYyrnx NOOGOYHbIX NpUMeEcein BOAHbIN
pactBop O3 nocTynaeT Ha CTaguio pekTuukaunn. PeakunoHHbI ra3 nocne BblgeneHnsa u3
Hero O3, cogepxawwuin HenpopearnpoBaBLIMA 3TU/EH, BO3BpaLlaeTCsa B peakTop CUHTe3a
03. C uenblo nogaepxaHua cone.Boro 6anaHca v BbiBOAA U3 CUCTEMbI MOOOYHbLIX NMPOAYK-
TOB, o6pasywwmxca npu cuHtese OB (KApOOHOBbLIX KUCNOT, anbAerngoB n uUX aanykros),
yacTb BOAHOrO pacTBopa 3TWEHINMKonsa u3 kyba gecopbepa otnpaBnserca Ha WOHOOO-
MEHHYI0 OYUCTKY, NOC/ie MPOXOXAEHUS KOTOPOM OHa WUCMONb3yeTcs ANA CUHTe3a [nkKonei
(pucyHok 4.3.1).

CenektMBHOCTb npeBpalieHns atuneHa B O3 B 3aBUCUMOCTM OT nNapamMeTpoB KaTasu-
3aTtopa pgocturaet ~90%. [lo mepe 3kcnayaTtauuu 3Ta CesIeKTUBHOCTbL CHMXaeTtcd no 76

~80%.

1- peakTop; 2 - abcopbep O3; 3 - aacopbep CO2;4 - gpecopb6epCO02;5- pecopbep O3; 6 - peabcopbep OI;
7 - peKkTugUKaLWOHHAsA KOJIOHHA BblE/IEHUSI NeTKUX Npumeceil B; 8 - pekTUMKaLMOHHAA KOMOHHA BblaeneHus
ToBapHoii O3; 9 - apcopbep cepHUCTbIX NpumMmeceli mMeTaHa; 10 - UMPKYNAUMOHHBIA kKomnpeccop; 11 - KOM-

npeccop; 12 - KkoMnpeccop MeTaHa; 13 - cmecuTenb rasos; 14 - KoTen-yTunusaTop

PucyHok 4.3.1 - MpuHymnnuanbHas cxema npoussoactea O3 N0 «KMCNOPOAHON» TEXHOOTUN
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4.3.2 NMpoun3BoacTBO 3TUNEHININKONA

OTUNEHrNNKONb (MOHOSTUNEHrNMKONb, M3IT, OIN) — KPpYNMHOTOHHAXHbBIA NPOAYKT NpOo-
MbILLITEHHOCTM OPraHMYecKoro n HeTEXMMMYECKOrO CUHTE3A U LLUMPOKO UCMONB3YETCA B XU-
Muyeckon, HedtenepepabartbiBarolen, HEPTAHOW, aBTOMOBUIBHOW, MALLMHOCTPOUTENBHON,
TEKCTUNBbHON MeBenbHOW, CTPOUTENBHOW, MULLEBOM NPOMBILLNEHHOCTMN.

MpomseoacTBo 3T TEXHONOIMMYECKM HEOTAENMMO OT MPOM3BOACTBA OKUCU 3TUNEHA,
NMO3TOMY €ro onucaHne NPOBOAUTCS HEMOCPEACTBEHHO NOCHE NPOM3BOLACTBA OKNCK

B HacTosee BpeMs €4MHCTBEHHLIM MPOMbILLMEHHBIM CNOCODOOM MOMyYeHUs 3TU-

NEeHrnmKona ABnAeTCA npouecc HeKaTanuTU4YeCKon rmaparagmm okcnga atuneHa:

0] OH

B3avmogencTene o-oKCMAOB C NPOTOHOAOHOPHBIMM BELLECTBaMM, B YaCTHOCTW, TUA-
pataumsi okcuaa atuneHa, npeacraenseT cobor cucTemMy nocriegoBaTenbHo-napannensHbIX
peakuui (nocrnepoBaTerbHbIX MO BOAE W napannesnbHbIX Mo OKCUAY 3TUReHa) WU No3ToMy
Hapsay C MOHOrnMKoNsaMK HabnogarTcs noboyHble NPOAYKTbI — AW-, TPU- U NOMAUIIMKONN

(oBpasyrowmmnca Il apnaetca 6onee peakUMOHHOCNOCODOHBIM COEAMHEHMNEM, YEM BOAA):

v 0
HO\/\OH + g T o TN

Ho/\/o\/\oH + v—:o/\/o\/\o/\/OH

CunHTe3 ocyLecTBNAEeTCA HENpepbIBHBIM METOAOM B agmabatmnyeckmnx nnm n3otepmu-
YECKMX peakTopax WaeanbHOro BbiTeCHEHNS 6e3 MCMONb30BaHUA KaTanm3aTopoB Npu TeM-
neparype 120-200 °C n gasneHun 1,0-2,0 MlMa. CogepxkaHne O3 B MCXOQHOM pacTBope
noaaepxmneaetca B MHTepBane 8—13 % ang nogaepXaHnsa NpueMEMon CENEKTUBHOCTM 82—
86 % no MOr.

Tennoson adhdekt npouecca okono 90 k[Pk Ha 1 MOMb NPUCOEQUHAEMOro okcuaa

ATUNEeHa.

4.3.2.1 NMony4yeHue 3TUNEHITIMKOSISA HeKaTanuMTMYeCcKon rugparaumen okcmaa

3TUINeHa

Hencteyrowme npounssogctea Al B PO 0QHOTUMHBLI, TEXHOMNOIMYECKUE CXEeMbI pa3nu-
YyarTca B HEOONbLUMX AeTansx, OTAENbHbIX KOHCTPYKTUBHBIX y3nax.
Mpomssoacteo 3l rmapataynen O BKOYaeT criegyowme Ctagmm. NpuroToBrneHne

ncxogHoro pacteopa 03 B Boge, cuHTes OI, ynapmBaHne BogHoOro pacreopa 3lT, ocyllka u
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pekTudmkauma cmecn Al ¢ BbiaeneHMeM LeneBbix NnpoaykToB. Ha pucyHke 4.3.2 npepcrae-
neHa npuHUMnuanbHasa TEXHONOrm4yeckas cxema.

Mmapataynio okemga 3TUNeHanpoBoOAAT B TPeX NOCneaoBarTenbHO paboTarwmx peak-
Topax 6,7,8. lNepBbIn N0 X04Y peakTop 6 npeacraBnsaeT cobon O4HOXOLOBOWN KOXYXOTPybua-
TbI TOPU3OHTarNbHbBIN TENNOODMEHHNK, B KOTOPLIM UCXOAHAA LUMXTA NOCTYNaeT U3 CMecuTe-
ns nos. 5 ¢ Temnepartypoun 90 °C.

3aecb eé HarpesaroT o 150 °C ropsden BOAOW, LMPKYNMPYHOLWEN B MEXTPYOHOM
NPOCTPaHCTBE peakTopa 1 Aanee HanpaengalT BO BTOPOW peakTop 7, rae npoTekaeT OCHOB-
Has YacTb peakuuun rngpartagum okerga atuneHa (~ 91%).

Belgenstowieeca B 3TOM peakTope Tenno peakumm OTBOAAT ropayen Bogon. B TpeTs-
eM O Xop@y peaktope 8 peakuna rugpataumm  NOMHOCTBK — 3aBepluaeTcs
(~ 9 %).

YnapusaHue peakyuoHHoU Macchi audpamauuu

PeakuynoHHas macca n3 TpeTbero peakropa 8 nogaeTtcs B TPEXKOPNYCHYHO BbiNapHYyHO
yCTaHoBKy npoTtmBoTouvHOro Tvna 9,10,11. B pesynbTate ynapku KOHUEHTpauma Bo4bl B pe-
akumoHHon macce cHkaetcs ¢ 80 % o 10 % macc. PeakumoHHasa macca nocTynaeT B Bbl-
napHou annapart 9 yCTaHOBKW, KOTOpbIN paboTaeT nog Bakyymom He Bonee 140 mm pT. CT. C
Temneparypou B kybe 65 °C.

Bakyym B BbinapHOM annapaTe 9 co34aeTca Napo3KEKUMOHHbIM HACOCOM, COeANHEH-
HbIM Yepe3 koHaeHcatop 19. [lna cTpaBnuBaHWA Bakyyma B BbINapHOM annapaTe npeay-

CMOTpPEH noaBoa asoTa gaenerHnem 0,15 MlMa k BepxHen 4actm annapara.
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OborpeB ucnapuTens OCyLLUEeCTBNSETCA COKOBbIM MapoM BbinapHoro annaparta 10.
KoHgeHcaT rperoLlero napa BbinapHOro annaparta vyepes npmeMHuk 20 Hacocom 14 4acTuyHO
nogaetcsa B cOOpHUK 3, Apyras 4acTb — Ha OPOLLEHME B KONMOHHYH YacTb BbIMapHOro annapa-
Ta 10.

YnapeHHasa peakumMoHHaa macca ¢ cogepxaHmem rnunkonen 30 % Hacocom 15 nepe-
faetca B BbinapHou annapart 10, B KOTOPOM Npu gaBneHnn Ornmn3kom K aTMOCEHEPHOMY M
Temneparype B kKybe He Bbilwe 95 °C ynapmBaeTca 4O KOHUeHTpaumn rnmkonen 45 % macc.
O6orpes annapata 10 ocyLecTBNAETCA COKOBbIM NapoM BbinapHoro annapata 11. KoHaeH-
caT 13 BbinapHoro annaparta 10 yepes NpMemMHUK KoHgeHcaTa 21 Hacocom 16 nepepaetcsa
YacTu4HO B COOPHUK 3, a Apyras 4YacTtb NoAaeTCs HAaOPOLLUEHNE B BEPXHIOKD YacTb annaparta
11.

PactBop rnrkonen na eeinapHoro annapara 10 ¢ cogepXaHnem rnmkonen okono 45 %
Macc. Hacocom 17 nepepaeTcs B BbinapHoW annapat 11, B KOTOPOM peakuMOHHas macca
ynapmeaeTtca go 90 + 5 % macc. TemnepaTtypa B kybe nogaepxumBaeTcs He Bbiwe 155 °C
oborpeBom BbIMapHOro annapara 11 BOASAHbBIM napom C  AaBneHunem
0,9 MIla, nogaBaembiM B UCNapUTENBHYIO YacTb annapara. YnapeHHas peakumoHHas macca
n3 annapata 11 Hacocom 18 nepegaetcs B COOPHNK 12.

C uenbto npepoTBpaLLEHNa NOTEPb STUMEHINIMKONSA B BEPXHEW YacTu BbiNapHbIX an-
napartoB YCTaHOBMNEHbI PEKTUMUKALMOHHbBIE KONOHKN C 6 Tapenkamu.

[lpedsapumensHas obpabomka noboYHbIX enukoned

Ana npeaBaputensHon 06paboTkm NOBOUHBIX FMNKONEN OTKUCHLIX MPUMECEN B MOTOK
noboyYHbIX rnmkonen nogaetca 5 %-bi BOAHLIM pacTBop eakoro Hatpa. NoboyHble rnmkonm
N3 eMKoCTM 21 HacocoM 37 NoJarTCs B KOSMOHHY 22, NpefHasHavYeHHy ANa OTrOHKM CMeCcu
rMUKONEN OT TSXKenbIX npumecen. KonoHHa paboTtaeT nog OCTatouHbIM gaBfieHneM He 6o-
nee 55 mm pT.CcT. U TemnepaTtype B Kybe He Bbiwe 140°C. Kyb konoHHbl oborpeBaeTca napom
¢ paenerHnem 0,9 MlMa, nogaBaemMbIM B KUNATUNBHUK 27. Mapbl rMMKONEn oTBOAATCS CBEPXY
KOJTOHHbI B KOHAEHCATOP 26, koHAeHcaT Hacocom 39 nepekavmaeTcs B COOPHMK ynapeHHOoro
pacteopa rnukonen 12. Kybosbin ocTatok Hacocom 38 no Mepe HaKOMMEHNS B KONTOHHE OT-
KaumBaeTcsa B COOPHUK.

Pexmucbukauus ynapeHHoU peakUUOHHOU Macchi

PexkTndurkaums ynapeHHON peakumoHHOW MacChl OCYLLECTBISAETCA Ha CEMUN pPeKTUdN-
KauWMOHHBbIX kKonoHHax. CMechb rnunkonen na cbopHuka 12 Hacocom 40 nogaeTcs B KayecTse
NUTaHNS B KONMOHHY 23, npegHasHayYeHHyo ANa OTFOHKW BOAbI U NErKoneTyyYnx npumecen n3
cmecn rivkonen. OcTtatovyHOE AaBfieHne B BEPXY KOMOHHLI NoaaepxuBaeTtca He Bonee 75

MM PT.CT., Temneparypa B Kybe — He Bbiwe 158 °C. KonoHHa oborpeBaeTtca napom C gasrne-
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Hrnem 0,9 MlMa, nogaBaembiM B KUNATUALHUK 29. Mapbl BOAbLI U NErKMX NPUMECEN Hanpaens-
FOTCA CBEpXY KONMOHHbI B KOHAEHcaTop 28. YacTb Agnctunnsara ¢ cogepXaHnem rivkonen He
Bonee 0,3 % Hacocom 42 nogaeTtca B BuAe dnermel, gpyras yactb copacbiBaetcs B X3K ve-
pes rngposaTteop. KyboBas XnakocTb KONMOHHbLI 23 nogaeTcsa HacocoM 41 Ha nuTaHne KomnoH-
Hbl 24.

KononHa 24 npegHasHaveHa Ans BblAENEHUS TOBAPHOro 3TUNEHrNMKONS U cHabxeHa
23 knanaHHbiMK Tapenkamn. OcTatoyHoe faBreHue BBEPXY KOJOHHbI NOAAEPKMBAETCH He
Bonee 23 MM pT. CT., Temneparypa B kybe — 158 °C. Kyb konoHHbl oborpeBaeTca napom ¢
AasneHnem 0,9 MlMa, nogasaemMbIM B KUNATUNBHUK 31. T1apbl 3STUNEHINMKONS CBEPXY KONMOH-
Hbl MOCTYNarT B KoHAeHcaTop 30, YacTb ANCTUNNATa HacocoMm 44 nogaeTcs Ha opoLlleHue
KOJTOHHbI (bNermMoBoe 4ncrno paeHo 1), apyras 4actb HanpaeBnsaeTcs B COOPHUK TOBapHOro
npoaykTa 32.

KyboBas xungkocTb KOMOHHbI 24, copepxawas 37,5 % 3TUNeHrnukonsa B CMECU C
BbICLUMMM FMIMKONSMK, HanpaensaeTca Hacocom 43 B cOopHuk 33, n ganee Hacocom 45 nopa-
eTCH Ha NUTaHMe CTPUNMUHM-KONOHHBI 25, NpeHasHa4YeHHoOW ANs OTTOHKM OCTaTOYHOro 3TU-
neHrnunkons us kyéoesown xugkoctn go 0,05 % macc.

CTtpvinnuHr-konoHHa 25 npeacrtaBnaeT cobon pekTudunkaymoHHbIM annapart ¢ 15 kon-
naykoBbIMN Tapenkamu, ¢ prerMoBbIM 4MCOM, paBHbiM 1,5; paboTtaeT nog ocTaTtoYHbIM
AaBNeHWEM BBEPXY KOSMOHHbI HE Bonee 7 MM PT.CT. Npun Temnepartype B kKybe He Bbiwe 160
°C. KonoHHa oborpesaeTca napom ¢ gaenennem 0,9 MlNa, nogaBsaembiM B KUNATUNBHUK 35.
Mapbl aTuneHrnukona (85 % macc.) n gnatuneHrnukona (15 % macc.), oTxogsauwme ceepxy
KOMOHHbI 25, NOCTynaroT B KOHAeHcaTop 34, YyacTb AUCTUNNSATa M3 KoH4eHcaTopa nogaeTcs
HacocoM 48 Ha OpOLUEHME KOMOHHbI, Apyrasyactb Hanpaensaetcs B cOOpHuk 12. Kyboeas
XWAKOCTb KOMOHHbLI 25, cogepxawasa octatkm Il (~0,12 % macc.), 43I (~89 % macc.), TAr
(~10 % macc.) n tetpastmneHrnmkonsa (~1 % macc.) HanpasnsaeTca B cOOpHMK 36, oTkyaa
HacocoM 49 nogaetca B KonoHHy 50. KyboBas XMAKOCTb KOMOHHbI 25 MOXET nogaBaTthCcs B
KONoHHY 50 HenocpeacTBEHHO Hacocom 47 NOMUMO MPOMEXYTOUHOro cbopHuka 36. Beuay
MOBLILLEHHOW BA3KOCTU KyOOBOW XUAKOCTM B KOMOHHE 25 npeaycMoTpeHa nNpuHyauTensHas
LUMPKYyNaums ee yepes KUNaTUnbHUK 35 Hacocom 46.

KonoHHa 50 npeacraBnseT cobon UMnNnMHAPUYECKMIA annaparT, 3anofIHEHHbIA CETYaTon
Hacagkon, U npegHasHadveHa ans otroHkn cmecun 30 n TOIN oT Takenokmnawmx npumecen —
nonurnmkonen. OCTaTouHOE [aBneHME BBEPXY KOMOHHbI NopaepkuBaeTcaHe 6©Gonee
23 MM pT.CT., TeMnepatypa B Kybe — He Bonee 160 °C. KonoHHa oborpesaeTcs napom C
faeneHvem 2.4 Mla, nogaBaemMbiM B KUNATUINBHUK 54, B KyDe KOMNMOHHBI Yepe3 KUNATUIbHNK

OCYLLIECTBNSETCH LMPKYNSLUMSA KyOOBOW XMAKOCTU C MOMOLLbIO Hacoca 67.
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Ky6oBas xungkoctb KonoHHbI 50 oTkaumBaeTcs B cOopHuk 61 Hacocom 67. Nocne ne-
pepaboTkm = 500 M3 (550 4 paboTbl) CbipbsA MPOU3BOAUTCA NPONapKa 1 NPOMbIBKa KOMOHHbI U
KMNATUNBbHUKA OT OTNOXKEHUIA MOMNUITIMKONEN U TSXKEMbIX NpUMecen B TeveHne 1-2 yac.

[Mapbl AMSTUNEHINNKONS CBEPXY KOMOHHBI HAanNpaBnarTca B KOHAeHcaTop 55. Juctun-
NAT U3 KOHAEHcaTopa HacocoM 68 HanpaenseTcs B COOPHMK 56, M3 KOTOpPOro Hacocom 69
nogaeTcsa B Ka4ecTee nNnuTaHns B KONOHHY 51. B konoHHy 51 nogaeTca obecconeHHasa Boga B
konnyectee 10% oOT pacxoga nutaHus.

KonoHHa 51 npegHasHaveHa gns yganeHus nerkux npumeceun na cvecn 43 u TOlM n
cHabxeHa 20 konnadvkoBbIMK Tapenkamu. OcTaTouHOE faBneHe B KONOHHE NoAAepKMUBaAET-
cs He Bbonee 55 mm pT. CT., Temnepartypa B Kybe — He Bbiwe 185 °C. KonoHHaoborpesaeTcs
napom ¢ gaenenHmem 2,4 Mla, nogaBaembiM B KUNATUNBHUK 57. B KyGe KONMOHHbI Yepes Ku-
NATUMNBHWK OCYLLECTBISAETCH NPUHYAUTENBHAA LUPKYALMA XNAKOCTM Hacocom 70.

[Mapbl cBepXy KOMOHHBI MOCTYNAKT B KOHAEHCATOP 58, oTKyAa AUCTUNNAT C cogepxa-
Huem rnmkonen ao 3,5% Hacocom 71 4acTMYHO NOJAETCH Ha OPOLUEHNE KOJOHHbI (dhnermo-
BO€ 4Mcno paBHO 1), ocTanbHas YacTb nogaetca B cOopHMK 21 nnm X3K.

KyboBas xungkoctb, npeacraensowas cobom CMechb rMuUKonen, N3 KONMoHHbl 51 Haco-
com 70 nogaeTca Ha NUTaHne B KONOHHY 52.

KononHa 52 npepgHasHaueHa ANA BblAeNeHUS TOBAPHOro AMITUNEHINUKONSA U cHab-
xeHa 20 konnaykoBbiMK Tapenkamu. OcTaTtouHOE AaBneHne BBEpPXY KONMOHHbI COCTaBMnseT He
Bonee18 mm pT.CT., Temnepatypa B Kybe — He Bbiwe 195 °C. KonoHHa oborpeBaeTca napom
c faaeneHvem 2.4 Mla, nogaBaembim B KUNATUNBHUK 59. B kKybe KONOHHbLI OCYLLECTBNAETCS
LUMPKYIaUMS XKNAKOCTU HAacoCoMm 72.

Mapbl O30, BbIXOAALWME CBepXy KOMOHHbI, MOCTYNarT B KoHAeHcaTop 60, oTkyaa
4YacTb ANCTUNNATA HAcCOCOM 73 NOAAETCH Ha OPOLLEHNE KOJOHHBI, OCTanbHasa YacTb Hanpas-
nsetca B cOopHMK ToBapHoro 43I0 62.

Ky6oBas »nakoctb KONOHHbI 52, cogepxawaa A3, TOl u BbICLUME rMNKONK, OTKaun-
BaeTCcs Hacocom 72 B cOOpHMK 61, OTKyga HAacoCoM 74 NogaeTcsa Ha NUTaAHWE KOMOHHbI Ne-
prnogmn4eckoro gencremsa 53.

KonoHHa no3.53 npegHasHadeHa ans eblaeneHnsa toeapHoro TOl, cHabxeHa 18 kon-
naykoBbIMK Tapenkamm. OcTaTtouHoe fJaBneHne BBepXy KONMOHHbI nogaepxueaetca He Bonee
7 MM PT.CT., OCTaTo4HOe aasneHune B Kybe — He Bonee 45 mm pT.CT., Temneparypa Bkybe —
He Bbllwe 205°C. KonoHHa oborpeBaetca napom 2,4 Mlla, nogaBaembiM B KUNATUNBHMK
no3.63. B kyGe KONMOHHbI OCYLLECTBNAETCH LMPKYNALNSA XXUAKOCTU YEPE3 KUNATUIbHUK N03.63
HacocoMmmnos.76.

B pekTudumkaumoHHOM KONOHHE OTrOHATCHA TPU akuun: nepsagq, cogepxawasa 75%
p U p paky p , CoAepxall
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macc. 3, HanpaBnseTca B cOOPHMKNO3.56; BTOpasa dpakuns, cogepxawias meHee 90%
T3l, HanpaenseTcsa B COOpHWK N03.61 AN MOBTOPHOW nojadn B KOMOHHY N03.53;TpeTbs
dpakuma — ToeapHbin TIOI HanpaBnaetca B cOopHUK no3.65.Yactb kyBOBOM XKUAKOCTU KO-
NOHHbLI N03.53 HAacOCOM M03.76 NoaBepraeTca UMPKYNaumn Yyepes KUNaTunbHUK nos.63, 4acTb
HanpaenseTcs B COOpHMK no3.66. CopgepxanHne TAIN B KyboBOM xmakoctn coctaBnaet 45%,
BbICLUMX rnmkonen 55% macc.

HdocturHyTble nokasaTenn NoTpebneHns Cbipbs U SHEPropecypcoB Npu NPOM3BOACTBE

oKkcuaa aTuneHa v rnmkonen npmeeaeHsl B Tabnunuax 4.3.1 n 4.3.2 COOTBETCTBEHHO.

Tabnuya 4.3.1 — [JoCTUrHyThie nokasaTtenu NnoTpebneHns Chipbsa 1 SHEPrOPECYPCOB Npn

npon3soaCTBeE OKCUAa aTUuneHa

TexHonorng MonyuyeHne OO OKUCNEHNEM 3TUMEHA YNCTbIM KNCITOPOLOM
Cbipbe (aTuneH), kr/T 808 —859
TennoaHeprus, [kan/T 1,55 -2,09
OnekTposHeprma. KBT*u/T 238 -265

Tabnuya 4.3.2 — [JOCTUrHyThIE NokasaTenu noTpebneHms Cbipbs U SHEPrOpeCcypcoB npu

NPOU3BOACTBE MUKONEN

Hekatanutunyeckas rugparauma | Hekartanutuyeckaa rugparayus
TexHonoruna
@)C) @)C)
Cbipbe, OKNCb aTUNEHa,
Kr/T 680--885 680-750
TennoaHeprus, [kan/T 1,15-3,98 1,15-1,25
OnekTposHeprmsg, KBT*u/T 30-70,8 30-33

4.3.3 TeKyuwme ypoBHU 3MUCCUN B OKPYXKaIoLWWYyo cpeay

Tekywme ypoBHM 3MUCCUMA B OKPYXatoLyto cpeay npuBeaeHsl B Tabnuuyax 4.3.3—
4.3.5.

Tabnuya 4.3.3 — Tekywme ypoBHM 3MUCCUN B OKPYKAIOLLYIO Cpeay Npy COBMECTHOM NPOU3BOACTBE

OKUCK 3TUNEHA WU FMUKONEN.

TexHonorus CosmecTHOe npoussoactso Ooul

3arpsasHarowpme BewecTsa B Bolbpocax, r/Trnmkonen™

NOx He Bonee 206

CO He Bonee 877
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Cymma yrnesogoponos (6e3 meTaHa) He Gonee 906

3arpsasHarowme Belectsa B copocax, Kr/Trnvkonen

HedTenpoaykrbl He Gonee 1,0
XIK He Bonee 298
pH He Gonee 6-9 eq.pH

* [1aHHble nony4YeHbl Ha OCHOBE pacYeTHOW MoAENN

Tabnuya 4.3.4 — Tekywme ypoBHM 3MUCCUN B OKPYKAKOLLYIO Cpeay Npu NPOM3BOACTBE OKCMaa 3TU-

neHa
MNMonyuyeHne O3 OKUCNEHUEM 3TUNEHA YM-
TexHonorng
CTbIM KMCNOPO40M

3arpsasHsarowme Belectsa B Bolbpocax, r/T okcnaga stuneHa*

NOx He Bonee 887

CO He Bonee 200

Cymma yrnesogoponos (6e3 meTaHa) He Gonee 610
3arpsasHarowme Belectsa B cbpocax, Kr/ T okcmaa aTuneHa

XIK He Bonee 230

* [laHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN

Tabnuya 4.3.5 — Tekywme ypoBHM 3MUCCUN B OKPYKAKOLLYIO Cpeay Npy NPOM3BOACTBE MMUKOMEN

TexHonorus Hekartanutnyeckas rugpataymsa O3
3arpsasHarowme Bewectsa B Bolbpocax, /T rmmkonemn *
NOx -
CO -
Cymma yrnesogoponos (6e3 meTaHa) 685
3arpsasHsarowme Belectsa B cOpocax, Kr/ T rnvkonen
XMK He Bonee 820

* [laHHble Nony4YeHbl HAa OCHOBE pacyYeTHOW MoAENN

4.4 NMpoun3BoACTBO OKCUAa nponuneHa

Okeng nponunera (OlM) oagnH M3 KPYNHOTOHHAXKHBLIX NPOAYKTOB OCHOBHOMO OpraHuye-
CKOro N HedPTEXMMMYECKOTO CUMHTE3a. [NaBHbIM HanpasreHWeM €ero MPOMbILUNIEHHOIO UC-
NONb30BaHUA SIBNSIETCA CUHTE3 NPOCTbIX NON3MUPOB, N3 KOTOPLIX NOMYyYaroT NonMypeTaHbl.

B atom obnactu ncnonesyetca 65-70 % npounssogumoro Or1, okono 20 % BeipabaTtbiBaemo-
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ro Ol npespalialdT B MOHO- U gunponuneHrnmkonn. Kpome toro, n3 Ol B NpOMBbILLIEHHbIX
MacwTabax nonyyarwT HenoHoreHHole MAB (NpokcaHosibl U MPOKCaMuHbl), MPONUIEHOKCKA-
Hble Kay4yku, ansimnoBbliil CNUPT, NponuaeHkapboHaTt, n3onponaHonaMuHbI.

B Poccun B HacTtoswee Bpema Ol npon3BOAAT Ha ABYX NPeAnpuAaTuUdax, cymmapHas
MOLLHOCTb KOTOpPbIX He npeBbiwaeT 125 TbIC. T/roA.

M3BecTHbI cnegywouie metoabl nonayvyexHus OrT:

- XTOPTUAPUHHBIN;

- 9N1eKTPOXUMMNYECKNIA;

- 3NOKCUaMpoBaHne nponuaeHa HagkucaoTamu,

- OKUCNEeHNe NponusieHa MONEKyIAPHbIM KUC/IOPOAOM (B ra30BOWN M XUAKON haszax;
CONPSXXEHHOEe OKUC/IeHNEe; B NPUCYTCTBUU YKCYCHOM KUCNOTbI);

- OKMUC/IeHWe nponuieHa nepokcuaamm yriesoLoponos.

MpoMblWNEeHHbIMU npoueccamu nonydeHuss Ol B Poccumn ABAAKTCA XNOPrUApPUHHbIN
MeTO[, WU OKMCNEeHne NponuieHa nepokcmaamm yrneson0poLos.

Mpouecc o6pa3oBaHUs LEeNeBoro nNpoAykra no TeEXHONOrUU XJOPTrMAPUHHOIO npouec-
ca npoTekaeT u4epe3 MPOMexXyToyHoe obpasoBaHue MNPONUIEHXIOPIruApuHa, KOoTopbii B

AaﬂbHeIZLIJeM nogsepraeTca OMbITEHNIO N3BECTKOBLIM MOJTIOKOM:

B kauectBe No6O4YHbLIX MPOAYKTOB 06pasyloTca: AUXN0PMPONnaH, U3oMepHble AUX/I0p-
Aunponunosble 3agupbl, X0paLeToH 1 gp. Bbixon nponuneHxnoprugpuHoB coctasnset 87-
90%, a Bbixog Ol1 - 95% oT o6pasylouierocsa NPonUIeHxXI0pPrugpuHa.

AnbTepHaTuBHbIA crnocob npoussogcTBa Ol ocHOBaH Ha B3aumoAelncTBuMM nponuse-
Ha C opraHMyeckuMun rugponepokcugamu.

OH peann3oBaH B MPOMbILLIEHHOM MaclTabe Kak B CTUPO/IbHOM, KYMOJ/IbHOM, Tak U B

n300yTNNIEHOBOM BapuaHTax.
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CTtagun 3noKCcUaMpoBaHWSA NPOBOAAT B MPUCYTCTBUM PacTBOPUMbIX KaTanim3aToOpoB
(coneii monubaeHa, BoNb(pama, BaHagus, TuTaHa u Ap.) npyu Temnepatype 100-150 oC u

pasneHun 2-5 MlMa. Beixog Ol no rmgponepokcnay gocturaet 80-90%,

4.4.1 OnncaHne TEXHONOTNYECKUX NMPOLLeCcCCOB, UCMNOMb3YEeMbIX B HacToslee

Bpems
4.41.1 TexHONOrna COBMECTHOIo NoayyeHNd okcmaa nponusieHa v ctumpona

O6was TexHonornyeckas cxema COBMECTHOrO MOJIyYEHUS NMPONUIeHOKCcuga U CTUpo-
Nna npepncrtassieHa Ha puc. 4.4.1..

B pgaHHO TexHonorum okucneHne atunbeH3ona KUCIopoAoM BO3dyxa [0 rugpone-
pokcuaa 3TMN6eH30/1a OCYLWeCTB/IAIT B Kackaje peakrtopoB 6ap60TaxHOro tmna, Kaxablil u3
KOTOpbIX NpeAcTaBnsgeT cob0i nosibli annapaTr ¢ BHYTPEHHUM 3MeeBMKOM MNpu TemnepaType
130-158 oC n paBneHune 0,35-0,5 Mla.

OTNNBEH30/1bHYIO LINXTY (CMEeCb CBEXero 1 BO3BpaTHOro atunbeHsona) nogakwT B
BEPXHIOI YacCTb peaktopa, BO3A4yX - B HWXKHIOK 4YacTb peaktopa. [pu 3TOM NpOAyKTbl OKWC-
NIeHNs NPOXoAAT nocsefoBaTesibHO Yepes3 peakTopbl 1-5, B Kax4bli U3 KOTOPbIX napannesnb-
HO nojaeTcs BO34YyX.

N3 nocnepgHero peaktopa 5 BbixoguT 10 % pacTtBOp rugponepokcmaa, KoTopblii nocne
oxnaxpgeHunsa, noctynaet Ha OTMbIBKY OT MOHOB HaTpuda. OTMmbiBKa 10 % pacTtBopa rugpone-
pokcuaa npou3BOAMTCSH B ABEe CTYMEHU KOHAeHCaTOM B 3jsiekTpopasfgenntensax (Ha cxeme He
npeacTas/ieHbl).

OTmbIThIA 10 % pacTBOp rugponepokcuga noctynaeT B KOJMIOHHY 6 ANA KOHLEeHTPUpo-
BaHMA. KyboM KONMOHHBI Bblaensetcsa rugponupokcug 22-27 % Bepxom KOMOHHbI 6 BO3BparT-
Hbli 9TUNOGEH30/, KOTOPbIA BO3BpawaeTca Ha okucneHne. KOHLEHTPUPOBAHHLIN pacTBoOp

rmaponepokcunga atunbeHsona 22-27 % nogaerca Ha anokcMagmMpoBaHue NponuieHoM.
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OTpaboTaHHbIN, XMM3arpas3HEHHbIN BO3AYX, U3 PEaKTOPOB OKUCNEHNSA NOCTYNaeT Ha y3en
KOHAEHCauMn (Ha cxeme He npefcTtasneH). Yrnesogopoabl n3 oTpaboTaHHOro BO3ayxa, CKOH-
AEHCUPOBaHHbIE Ha y3ne KoHAaeHcaumn (CocTodawen n3 3-x nocnefoBartenbHbIX TennoobmMeH-
HWKOB, OXNaX4aeMblX: BO34YyXOM, BOAOM M1 aMMMAKOM) CaMOTEKOM MOCTYNaroT B cenapatopbl,

Kyfa nofaeTcsi BOAHO-LIENOYHOW pacTBop ANS HEWTpanm3aumMn KUCNOT U pasnoXeHuss nepe-

KUCHBIX COEAMHEHUI, COAEPXKALLUNXCA B CKOHAEHCUPOBAHHLIX YrieBoAopoaax.

Hanee oTpaboTaHHbIN BO34YyX NMOCTYNAET Ha y3en KaTarmuTUYECKON OUYUCTKN rasos, Ha

KaTanuTnyeckmm “aoxur’, nocne yero cbpacoiBaeTcsa B aTMocdepy.

<

b uwnxT a

Ve od

Fﬂpponepom/l,u, 22-27% ([

1-5 — peakTopa OKUCNEHUN; 2 — KOSIOHHA KOHLUEHTPUPOBAHUS

PucyHok 4.4.1 — lNpuHUMNuanbHas CxemMa OKUCNEHUA 3TUNOEH30na KNCNnopoaomM Bo3gyxa

PactBop rugponepokcupa 22+27 % cMeLMBaroT CO CBEXUM MONMOAEHOBLIM KaTanm-
3aTOpPOM, PELMPKYIIUPYIOWNMU TSEKENBIMA NPOAYKTaMN CO CTaaun pasfgeneHus, cogepxa-
LWMMM KaTanmsaTop, 1 ¢ n3bbITkoM nponuneHa. NonyyYeHHyo CMeCh HanpaensawT B peakuuy-
OHHbIN y3en 1. dnokcuauposarHmne nposoaaT npu 100+110 °C n gasneHun 2,5+3 Mrla, He-
0B6xoaMMOM ANSA NoAgAEPXKAHUSA CMECU B XMUAKOM COCTOSHUKN. YTOBObI 4OCTMYL Bonee NonHow

KOHBEPCUWN rMaponepokcnaa npu BbICOKOM yAENbHOW MPOU3BOAMTENBHOCTM N 6e30nacHbIX
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YyCNOBUAX paboTbl, BbIMOMHAKT pPeakyMOHHbIA y3en B BUAE Kackafa M3 HECKONIbKUX peakTo-

POB C MellankaMu, oxnaxaemMbiXx BOAOK (Ha cxeme nokasaHbl ABa).

1 - peakTopbl 3MNOKCUANPOBaHUSA; 2-5, 12 - peKTUUKaLNOHHbIE KOJIOHHBLI, 6 - ucnaputens; 7,9 -
Tenn006MeHHMKK; 8 - peakTopbl gernapatauun; 10 - xonoaunbHuk; 11 - cenapatop; 13 - Hacoc; 14

- fecbnermartopsbl; 15 - KMNATWILHUKK, 16 - gpoccefibHbie BEHTWUN

PuncyHok 4.4.2 - TexHo/iornyeckas cxema COBMECTHOI0 MOoJlydyeHusd nponusieHoKcuaa u ctupo-

na

MpoAayKTbl peakuun HanpaBfsitOT B KOJIOHHY 2, rae OTroHsieTcs Hanbonee neTyyuii
nponuneH, BO3BpallaeMblil Ha 3anoKcMaupoBaHue. 3aTem B KOMIOHHe 3 B BUAE AucCTunnata
nony4yarT OKCUA NponusieHa, a KyboBblii OCTAaTOK NMEPEroHAT B BaKyyMHOW KO/MOHHe 4, oT-
[ensas TSKeNblil ocTaToK, cofepXxaliunii katanmsaTop. YacTb TAXeNoro ocratka Bo3spawatT
Ha anokcuaupoBaHue, a OoCTas/lbHOe CXWUralT WUaM nofatT Ha pereHepauuto katanusartopa.
AVCTUNNAT KONOHHbLI 4 COCTOMUT r/1aBHbIM 06pa3om u3 atunbeHsona, metungeHnnkapbuHona
n aueTopeHoHa.

N3 37O cmecn nocne HenTpanmsauum Wenovbio (Ha cxeme He M3o6paxeHa) BHavyane
OTFOHAIT B KO/IOHHE 5 Hanbonee netTyuynin aTMN6EH301, KOTOPbLIA PELUPKYTUPYIOT HA CUHTE3
rmgponepokcnga. Ky6GoBbllii oCcTatok KOMOHHbI 5 nocTynaeT B ucnaputens 6, rge metundge-

HUNKapOMHON 1 aueToPeHOH B TOKE NeperpeToro BOASHOrO napa ucnapsoTcs U oTAEeNsAwT-
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ca ot cmon. Cmeck napos, nogorpetasn B TennoobmenHnke 7 o 300°C, nocnepoBaTenbHO
npoxoauT ABa agmabatnyeckux peaktopa 8, 3anOfHEHHbIX reTeporeHHbIM KaTanm3aTopom
KMCMOTHOrO Tuna (akTUBHBIA OKCWA antoMUHKS), rae MeTundeHnnkapOuHon nogsepraeTca
aerngpatagmn. ockoneky peakumsa aermapataummn 3HAOTEPMUYHA, CMECh, OXNaguBLLYHOCH
nocrne nNepBoro peakrtopa 8, nogorpeBaroT napom B TennoodbmeHHuke 9. CymmapHas cre-
NeHb KOHBEPCUM MeTundeHnnkapduHona npu gerngpartaunmn coctaensaet 90%.

[Mony4yeHHble napbl OXNaxaarT WU KOHAEHCUMPYIOT B XonoawrneHuke 710, nocne 4ero
BOAHbIN CMOWN OTAENSOT OT OpraHM4Yeckoro B cenaparope 717. Boga BHOBb MAET Ha Nonyde-
HWe napa-pasbaBuTens, Yem Co3gaeTca cucTema 3amKHyToro Bogooboporta. OpraHmyeckuin
CNOW COAEPXKNT CTUPON, aueTOPEHOH U He NpeBpaLLEHHbIN MeTUNdeHnnKapobmHon. 13 aton
CMeCUK B KOIOHHE 712 OTFOHSIOT CTUPON, KOTOPbIW AOMOMHUTENBHO OYMLLAKT C NONyYEHUEM
npoaykTa MOHOMEPHOW YNCTOThI (HA CxemMe He nokasaHo). B kybe KonoHHbl 72 ocTaroTcs
aueTodeHOH 1 ocTaTkn MeTundeHnnkapbmHona, KOTopble HanNpPaBnsaT Ha YCTaHOBKY MMA-
pupoBaHus, rae auetodeHoH npespawaeTca B MeTundeHmnnkapbuHon. MNMpouecc rngpunpo-
BaHMs aueTodeHoHa B MeTundeHunkapbuHon ocyuectBnaioT npu 153+183 °C n
2,45+4 805 MMa (25+49 krc/cM?) B MPUCYTCTBUM MeLHO-XpomOGapueBoro karanusartopa.

M'mapupoBaHue aueTodeHoHa BOAOPOAOM NPOUCXOAUT B CYCMNEH3UM KaTanuaaTopa.
4.4.1.2 TexHOnorua xroprugpuHHOro MeToga nony4vyeHUsa okcuaa nponusrieHa

ﬂpMqunmaanaﬂ TEXHOTIOrM4yeckaa cxema noniydyeHna okcunga nponmneHa mMmetTogom

XNOPruapnpoBaHns npmeegeHa Ha pucyHke 4.4.3.
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1- peaktop; 2 - OMbIUTENb; 3 - peKTUMKALMOHHASA KOMIOHHA OTAENIeHNs TSHKesbIX npumeceit; 4 -
pekTUurKaumoHHasa KosloHHa oTaeneHns ToBapHoro Ol 5 - BOAHbI ckpybbep; 6- LenoyHol ckpyo-
6ep; 7 - dhasopasgenvrtens; 8 - LUMPKYNALUMOHHbIA KOMNpeccop.

PuncyHok 4.4.3 - TMpuHuMnuansbHaa TeXHOMOTMYecKas cxemMa nosiydeHnsa okcuaa nponuaeHa

XNOPrugpuHHLIM MEeTOA0M

TexHonorna BkAOYaeT B ceba crnefywle OCHOBHble CTaAWN: CUHTE3 MPONUIEHX10p-
rmgpuHa (MXr), ero ombineHune, BbigeneHne n ouynctka Oll, ouncTka MaToYHWKA OT OpraHu-
4YecKMx npumecei, yTunmsaunio noboYHbIX X/TIOPOPraHnyeckux NpPoAyKTOB U OUYUCTKY ra3oBbiX
BbIGPOCOB.

CuHTe3 TXI ocywecTBnAeTCA B HEMNPEPLIBHOM peXume X/0pupoBaHMEM NpPonuieHa
(nponaH-nponuieHoBOW hbpakuun) B BOLHOM pacTeBope npu Temnepartypax 30-40°C npu art-
MOC(epHOM uIn Heb6O/bLIOM MOBLILWEHHOM [aBNeHUn. B HMXHIOW 4YacTb peaktopa 1 go3su-
pylOT ra3zoobpasHblii X10p, NPONU/IEH, CMELLaHHbI C LMPKYNALUOHHBIM ra3om 1 BO4Y.

CopepxaHne TIXIT B nosyyaemom BOAHOM pacTBOpe He [AO0/DKHO npeBblwatbh
~ 10 %macc. CenekTMBHOCTb peakuum obpasosaHua MXI ~ 90%. B kavyecTBe MNOOOYHBIX
NPOAYKTOB MNPV X/0pupoBaHunM obpasyeTcss B OCHOBHOM 1,2-auxnopnponadH (AXM) wn au-
xnopaunsonponunnoseiin agoup (AXAN3).

OTxopsuiMe BepxoMm peaktopa 1 HenpopearvpoBsasliMe MPONWIeH 1 NponaH BMeCcTec
X/IOPUCTbIM BOAOPOAOM, CMELIAaHHbIM C AUX/IOPNPONaHoM, Hanpas/iAlT B MPOMbIBHbIE KO-
NOHHBLI 5 1 6 1 BO3BpaLwawT B npouecc. Ana npefoTBpallLeHUss HaKOMJeHUss MHEPTHbIX ra3os
OCYLLEeCTBNATNOCTOSAHHbIA COpPOC rasa nepeg BO3BpaToM ra3oBoli CMECU Ha peakuuto.

Mony4yeHHbIn Ha cTagum cuHTesa BoAHbIM pacTBop MXI cMewmnBawT € A4ernapoxaopu-
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PYIOLMM peareHTOM M HanpaensoT B OMbINUTENb 2, B KOTOPOM npu Temnepartype ~100°C w
aTMocepHOM AaBneHun npoTtekaeT peakuma obpasosaHuna Of1, KOTOpLIW Npy Takou Temne-
paTtype ncnapseTcsa u BMecTe C napamu BoAbl U AUXNopnponaHa nocTynaeT B CUCTEMY XO-
NOANNBHMKOB-KOHAEHCATOPOB, rAe 4YacTb BOASAHOrO napa KOHAEHCUPYHOT M BO3BpaLlarTB
uukn, a Ol cobupatoT B NPOMEXYTOYHYHO EMKOCTb (Ha CXEMe He yKasaHa) W HanpaBnaroT Ha
PEKTUDUKALMOHHYO OUYUCTKY B KOMNMOHHLI 3 1 4.

B kayecTtBe AernapoxnopupyroLLero peareHta npuMeHSeTCs «M3BECTKOBOE MOJSIOKO»
NN BOAHbIA pacTBOp rmapokcmaa Hatpus. MaTtoyHuk, npeacTaBnaowmm cobom CMecb «uU3-
BECTKOBOro Momnoka» mxnopuaa kansumsa (~ 43 M3t Ol, B Tom umcne CaCl2 ~2,10 1/t ON),
HanpPaBnsOT B LWNAaMOHaKONUTENb UM HA CUHTE3 XINOPUCTOro Kanbuua. B cnyyae ecnun gns
nonydeHmsa Ol ncnonb3yeTca rmapokcug Hatpus, TO MaTovHUK, NMPeacTaBnaowmm cobon
cmecb NaOH 1 NaCl, HanpaBnseTca Ha HenTpanuaayuio CONAHON KMCIOTOW Unn rasoobpas-
HbIM XITOPUCTBIM BOAOPOAOM, @ 3aTeM MOCIe OYUCTKM OT OPraHNYEeCKMX NPUMECEN N KOHLIEH-
TPYpPOBaHNA BO3BpaLLA@eTCa Ha CTaauto NOAroTOBKM paccona B SNeKTPOXMMUYECKOe Npouns-
BOACTBO XJlopa 1 KaycTuka (Npun ero Hanm4mn).

MoBounble npoayktel — OXM v AXAWUMN3 (~ 0,11 7/t OI) - yHUYTOXAOTCA METOLOM
BbicOkOTeMnepaTypHoro (6onee 1200 °C) cxuraHmna. [a3oBble BbIOpOCHl, 0bpasyromecs Ha
CTaAunN CUHTE3a, OMbINIEHNS N CKUMAHNA OPraHNYecknx OTXOAO0B, AEXNOPUPYHOTCH, HeUTpa-
NN3YIOTCA «M3BECTKOBBIM MOSTOKOM» nnn pacteopoMm NaOH Ha ctagmm caHuTapHOW O4MCTKU
n cbpackiBaroTcs B atmocdepy.

YcpegHeHHble HOpMbI pacxofa MCNONb3YEMOro Cblpbs, OCHOBHbIX MaTtepuanos W
3HepropecypcoB Ha 1 T MO COBMECTHOMY MPOM3BOACTBY MPOMNMeHa okcuaa n ctmpona npu-

BeAeHbl B pasgene 3 Tabnuupl 3.3.1.
4.4.2 Tekywue ypoBHU IMUCCUMN B OKPYXKaloLyto cpeay

NHdbopmaumsi No TeKyLLUMM YPOBHSIM SMUCCUIN B OKPYXKatoLLyHO cpefy No COBMECTHOMY

NPON3BOACTBY NPOMNUIIEHA OKCKAA U CTUPONna NpuBeaeHsb! B pasgene 3 Tabnmupl 3.3.2.
4.5 NMpouns3BoacTBO METUN-TPeT-0yTUNOBOro achmpa

MeTun-tpet-bytunosein acpmp (MTBI) npeacraBnaetT cobon BbICOKOOKTAHOBBIA KUC-
nopopocoaepKalmnn  KOMMOHEHT, KOTOPbIN MUCNONb3yeTcs kak pobaeska B OeH3MHbI Ans
yNy4LleHns psga UxX SKCyaTaumMOHHbIX CBOWCTB, B TOM YMCIE 3KONMOMMYECKMX (3HAYUTENb-
HOE CHWKEHME OKCuaa yrnepoaa, yrineBoaopoaoB N apoMaTUYEeCKnX COEAUHEHNI B BbIXJ10M-

HbIX rasax asTomobunen). bnarogaps nobGaBnNeHUO STOr0 KOMMOHEHTA, NPOUCXOAUT KOM-

166



UTC 18—2016

nayHanposaHme 6a30Bbix 6eH3NHOB 1 obecneynBaeTCca 3Ha4UMTENbHOE NOBbILWEHNE AETOHa-
LMOHHbBIX CBOWNCTB MOTOPHbIX TOMNNB.

Coipbem gna npoussoactea MTBED aBnaetca meTtaHon n n3obytuneH cogepxailas
dbpakuma (MNO — mnsobytaH-nsobytuneHosas dpakumsa, bBUO — ByTtaH-nsobytuneHosas
dhpakynsa u npoyne).

CuHtes MTBD npoTekaeT B XXMAKOW ase B MArKUX YyCNOBUSX B MPUCYTCTBUMN TBEPAO-
ro KMCNoOTHOro kartanuaatopa. Katanmsatopom obbl4HO BbICTYNaeT CynbdpunpoBaHHas MOHO-
obmeHHas cmona. B kadecTBe katanmsaTtopoB UCMOMb3YHOT BbiNyCKaeMble B NMPOMbILLNIEHHO-
CTU MOHOOBMEHHLIE cMmonbl Tuna «lbtoponanty, «AmMoGepnucty, «Jleeatuty, KY-20I1 n ap.
TemnepaTypa peakumn NoaaepKMBaeTCsa Ha HU3KOM YPOBHE W perynmpyetca B LOBOSbHO
LUMPOKUX Npeaenax.

OcHoBHas peakuma npouecca:

CH;
CH; CH;
OH
—
+ H3C/
H5;C CH, H5;C CH;

)

Peakums aksoTepmunudeckasa n obpatmumasn. Tennoson adpdekT peakumm — Q peakuymm =
11,73 kkan/monb (B xmakon dase, npu 70 °C). Hapaay ¢ ocHOBHOWM peakuvein HabnogaeTcs
pag NoBOYHbIX:

a) rmgparayusa nsobytuneHa ¢ obpasosaHmem TpumeTunkapdbmnHona (TMK):
CH3 CH3
OH
+ H,0 —

H3C CH2 H3C CH3

©) obpasoBaHme gumeTunosoro adpupa (AMI):

OH
2 he”” —> +  HO

B) aumepusauma un3obytuneHa ¢ obpasoBaHMEM M3OMEPOB AMM300yTUNEHa C

BblaeneHmnem 60onbLIoro KonM4ecTea Tenna:
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Bce noboyHble peakumn NOALEPXKMBAOTCA Ha MWHUMManbHO AOMYCTUMOM YPOBHE.
KoHBepcusa nsobytmneHa moxet gocturate 95-99 %, koHBepcusa meTtaHona 6onee 90 %, un
npu sToMm BbIxog MTB3 Ha npeBpalyeHHbI n30ByTrneH coctasnsaeT ot 98 no 99,5 % mon., a

Ha npeBpaLleHHbIN MeTaHon — 6onee 99 % mon.

4.5.1 OnucaHune TeXHONMOrMYEeCKUX NPoLEeCcCOB, UCNOSb3YyEMbIX B HAcTosALLEE

BpeMA

Hencteyrowme npomssogctesa MTBEO B PO 0gHOTMMNHBI, TEXHONOMMYECKNE CXEMbI pas-
nmyarTcs B HebonbLMX AeTansx, OTAeNbHbIX KOHCTPYKTMBHBIX y3nax. OgHako, MOXHO Bbl-
AENUTb TEXHONOrMM Be3 NCNoNb30BaHNA PEAKLNOHHO-PEKTUMMKALUNOHHBIX KOnoHH (PPK) ans
cuHTesa MTBO mn TexHonorMm, B KOTOpbIX NPUCYTCTBYET AaHHbI y3en. Mcnonb3osaHne PPK
no3sonseT obecneymBaTb BbICOKYHO CTEMNEHb KOHBEPCUM M30DYTUNEHa, U ero KonmyecTsa B

BO3BpaTHOM M300yTaHe gocturaet nokasarensa meHee 0,3-0,5 % macc.

4.5.1.1 OnucaHune TexXHONorn4yeckoro npouecca cuHtesa MTbO 6e3

ncnonb3osaHusa PPK

Ha pucyHke 4.5.1 npeacraBneHa npuHUMnManbHasa TeXHOMorm4yeckas cxema npoms-
Boactea MTBO no knaccuueckom cxeme 6e3 ncnonb3osanHus PPK.

TexHonornyeckas cxema nponseoactea MTBE3 cocTouT 13 cnegyrowmx CTagun:

1. MoaroToBka ChbipbS;

2. CnHtes MTB;

3. BoigenerHne MTB3-pektudmkata (aedyraHnsayms);

4. OTMbIBKa BO3BpaTHOM N300yTaHOBOM opakummn OT MeTaHona,

5. BblpeneHne meTaHona n3 MeTaHONMbHOW BOAbI.
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[Tod2omoska Cbipbs

UND, ¢ coagepxkanmnem nsobytuneHa o 40 %, noctynaet B Lex no Tpybonposoay m3
TOBapHO-CbIpbeBOro npounssoactaa (TCI1) n cmewmBaeTca ¢ METAHOMNOM, NOCNE Yero nogo-
rpeeaeTca B TENNOOOMEHHMKE — pekynepatope T-11 3a CYéT Tenna OTXO4sWEro noTtoka
MTBE3. [lanee cmech (LUnxTa) NnogorpeBaeTcs A0 peakuymMoHHon Temnepatypbl 57 °C B nogo-
rpeBatene T-3a Tennom KoHAEHcaTa W3 CUCTEMbl OXNaXAEHUA peakTopoB M NOAAETCH Ha
CUHTE3 napannenbHbIMK NoToKamn B 6 peaktopos (P-607/1-6).

Ceexun metaHon nogaétca na TCI no TpybonpoBoay 1 HanpaBnaeTca B POPKOHTaK-
Top P-600, roe ounwaeTca OT MOHOB Xenesa, as3oTUCTbIX COEQMHEHNN U APYIMX KaTanusa-
TOPHbIX 940B. COBMECTHO C NOTOKOM cBexero metaHona B P-600 nogaétcs Bo3BpaTHbIN Me-
TaHON C y3Nna BblAENEHNa ero n3 MeTaHoNbHOW BOAbl. POPKOHTAKTOP npeacTaBnseT coboun
BEpTMKanbHbIA annapar, 3anofiHeHHbIM oTpaboTaHHbIM katanmsatopom KY-20MM (mnn oT-
paboTaHHbIM KaTanusaTopoMm u3 peaktopo P-607). MetaHon nocne ounctkm m3s P-600
HanpaenseTca B éMkocTb E-601, oTkyaa Hacocom H-602 nogaétcsa Ha cmeweHne ¢ UND.

MoaBog Tenna B KyboBble YacTU PEKTUPUKALNOHHBIX KOSTOHH OCYLLECTBSETCS Yepes
napoBble KUNATUNBHUKKW, KOHAEHCALMA NapoB, BbIXOAAWMX C BEpxa KOMOHH, NPOM3BOANTCS
oBopoTHOM BOAOW B KOHAEHCaTopax (aednermaropax). MNpoayktel nepepaboTkm nepekaum-
BaOTCA LEHTPOOEXHBIMUN repMETUYHBIMWN HACOCaMMU.

CuHnme3 MTE3

CuHTes  MeTun-TpeT-OyTurnoBoro  admpa  OCyLUEeCTBRsieTCA B peakTopax

P-607/1-6. PacnpeneneHne peakymoHHOW CMECK MO peakTopam Npou3BoauTCa B 3aBUCUMO-
CTM OT aKTMBHOCTM Katanmaartopa B peaktope. TpybHOe npoCcTpaHCTBO peakTOpoB 3anofHe-
HO KaTanuaaTopoMm. HanpaBneHwne CbipbEBOro NOTOKa — CBEpXy BHM3. [1pn NpoxoxaeHun pe-
aKLMOHHOW MaccChbl Yepes Crnon Katanumaatopa NPOUCXOAUT 3K30TEPMUYECKAN peakums B3an-
MOAENCTBMS MeTaHona un nsobytunena c obpasosanmem MTBO, npouecc npoBogMTCa noj
paenexmem 1,1 Mla.

Ana cHATUA peakuMOHHOro Tenna no MeXTpyOHOMY NPOCTPaHCTBY PeakToOpOB LIMPKY-
NMpyeT oxnaxaéHHbIM NapoBOW KOHAEHcaT. HarpeTbin B peakTopax KoHAeHcaT nepepaér
TEenno wuxre B pekynepartope T-3a, nocne 4yero oxnaxaaeTtca Ao temnepartypbl 54 °C B BO-
ASHbIX xonoauneHukax T-128a, T-1286, pabotarowmx napannensHo. OxnaxaéHHbIW KOH-
AeHcat cobupaetca B émkoctn E-140 1 nogaétca Ha oxnaxaeHne peaktopos Hacocamm H-
126/1,2,3.

MpoaykTbl peakumm (katannaarT) Nocne peakTopoB 0ObEAMHSATCA U HanpaeBnsawnTCs B
peakTop P-603, npeaBaputensHO oxnaxgaacb B xonoguneHuke T-128 go 48°C. Karanuaat

n3 P-603 Hanpaensetca B konoHHy KT-100, npegBapuUTensHO HarpeBasach nocrnenoBaTenibHO
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B TennoobmMmeHHnkax — pekyneparopax T-36 u T 37a, Tennom, OTXOASALWEro M3 KOJOHHbI
MTBED.
BoidenerHue MTBO — pekmugbukama

Belgenenne MTBD 13 peakymoHHOW CMeCK NPOU3BOAUTCA METOAOM peKTudukaumm
nog aaeneHvem o 0,8 MlMa. Kyboeas yactb konoHHbI KT-100 oborpeBaeTcs yepes napoBow
knnatunbHuk T-101. MNapbl n3obyTaHoBOW Ppakumm ¢ OCTaTOYHbIM METAHONOM B BUAE a3€0-
TPOMHOW CMECK C BEpXa KOMOHHbI BbIBOAATCA Ha KOHAEHCauuo B BOASAHbIE fedrnermaTopbl
T-418/1,2,3. CKOHAEHCMPOBaHHbBIN gUCTUNNAT cobupaeTtca B émMkocTn E-419. Yacts anctun-
nara B kadecTee nerMbl Bo3BpallaeTcs Hacocom H-420 HaBepx KOMOHHbI, a HanaHcoBbIv
n3bbITok M306yTaHoBOW (hbpakumm HanpaenaeTcs B KONOHHY KT-20a aons OTMbIBKM OT MeTa-
Hona. KyboBbI NpOAYKT KONMOHHBI, NpeacTasnatowmn cobon ToeapHein MTBED, 3a cy4éTt pae-
NEHNS B KONOHHE BbIBOAMTCA Yepes pekynepartopbl T-37a, T-36, T-11 n BoasgHON X0noaunb-
HWK T-16/1 B TCI.

Ommbieka so3epamHol u30bymaHosoU chpakuuli om MmemaHosa

OTmMbIBKa 1M306yTaHOBOM (PpakumMm OT MeTaHona ocyllecTBnsaeTca (Py3ensHOM BOAOM
B konoHHe Kt-20a, nog gasneHnem go 1,3 Mla, meToaomMm npoTUBOTOKA 3a CYET PasHOCTU
NNOTHOCTEN YrneBOAOPOAOB M BOAbl. YPOBEHb pa3gena das NogaepXKnBaeTCca B BEPXHEWN,
OTCTOMHOW 30He KONoHHbl. OTMmbITaa n3obytaHoBas pakuma BbIBOAUTCS C BEPXaA KOMOHHbI
yepes otcTonHuK O-21a B TCI1 3a cYéT gaeneHus B KONoHHe. MeTaHoNbHas Boga BbIBOAMUT-
ca ¢ KybGa konoHHbl B cbopHuK E-73a, oTkyaa HacocoMm H-221 HanpaBnseTcsa B KONOHHY KT-
290 gna naenedveHns metadona. lNepen nogayven B KONOHHY METaHOMbHAas BoAa NoAorpesa-
eTcd B TenNnoobmMeHHnke — pekyneparope T-296 3a cueT Tenna kyboson Bogbl n3 Kt-290.

BbidenerHue memaHona u3 MemaHonsHol 80061

B konoHHe KT-290 BblgenseTca MeTaHON U3 BCEX NPOMbIBHLIX BOJ, Liexa, CogepKaLmx
MeTaHosn. BblaeneHne meTaHona OCyLUECTBNAETCA B PEKTUUKALUMOHHOW KONMoHHEe KT-290
npn atmocdepHom gasneHnn. Kyboeas yacTtb konoHHbl KT-290 oborpesaeTtca yepes napo-
BOW KMNATUNBHUK T-291. MNapbl meTaHona ¢ Bepxa KonoHHbl KT-290 BLIBOAATCA Ha KOHAEH-
caumo B BoAsHble aednermatopbl T-292. CkOHAEHCUPOBaHHBIN AUCTUNNAT cobupaeTca B
émkoctn E-298. Yacte guctunnara B kadectse donerMbl Bo3BpawlaetTcs Hacocom H-294 B
KONOHHY, a 6anaHCoBbIN M30LITOK METaHONa HanpaBnNAeTCA Ha CMELLEHNE CO CBEXMM MeTa-
HonoM nepeg dopkoHTakTopom P-600. dysenbHasa Boga ¢ KyboBOM YacTu KOMoHHbI KT-290
BbIBOAUTCA 4epe3 TernnmoobMeHHUK — pekynepatop T-296 M OTKauMBaeTCs HaCOCOM
H-295 B cbopHuk E-117 gna ncnonb3oBaHna Anst OTMbIBKM KOMOHHAX, UM YacTuyHo cbpa-

cbiBaeTcst No cucteme X3K Ha OYMCTHbIE COOPYKEHUS AN BO3MOXHOCTN OOHOBMEHUS LpP-
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Kynmpyrowen dpysensHon Boabl. Nognutka n oOGHOBNEHNE KOHTYpa (Py3enbHOM BOAbI NPOU3-

BOOAWNTCA NapoOBbIM KOHAEHCATOM.
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4.51.2 OnucaHue TEXHONMONMYECKOro npouecca cuHTesa MTBD ¢

ncnonb3sosaHuem PPK

Ha pucyHke 4.5.2 npeacraBneHa npuHUMnManbHasa TeXHOMorm4yeckas cxema npoms-
Boactea MTBO ¢ ucnonbaosanmem PPK.

MetaHon no TpybonpoBogy nocTynaetr B emMmkocTe E-1, oTkyaa ¢ wusobytan-
n3obytuneHoson dpakynen (UMNP) nopgaetca B npegBapuTenbHble peakTopbl P-9/1,
P-9/2 v B peakTop P-30.

MpurotoBneHHaa LWwKxTa MNOCTyNaeT B HWKHIOK 4YacTb peaktopa P-9/1,2,
npeacrtasnaowero cobon agmnabatnyeckmi peakTop C Hacagkom u3 katanusatopa. C
BEpPXHEN YacTn peaktopa P-9/1,2 peakumoHHas CMECb 4Yepe3 XONoaWNbHUK MOCTynaeT B
BEPXHIOK YacTb TPYOHOro npocTpaHcTBa naotepmmuyeckoro peaktopa P-10/1,2. MNpoxoas no
Tpybkam, 3anonHEHHbIM KaTanm3aTopoM, KOMMOHEHTbI CMECU BCTYNatOT B peakumo CUHTe3a.
Tenno 3K30TEPMMYECKON peakuun CHUMAETCA  LMPKYNUPYOWMM N0 MeEXTpyBHOMY
NPOCTPaHCTBY peakTtopa KoHngeHcaTom c TemnepaTtypon 40-90 °C. C BepxHenm 4actu
peaktopa P-10/1,2 peakynoHHasa cMecb HanpaBnaeTca B KONMOHHY KT-20.

PextndurkaumoHHasa konoHHa KT-20 aABnaeTcs OTAENbHO CTOSALWEW HWXKHEN 4acCTbio
peakunoHHo-pekTndunkaumonHoro arperata Kr-20/P-30/KT-40 v npegHasHadveHa gns OTroHKU
yrnesogopofoB C4 n metaHona ot MeTunTpeToyTmnosoro apupa. Ansa cCHmKeHna obbemHoN
AONN MeTaHona B Ky6oBOM MpoayKTe KONOHHbI KT-20 nponssogmntca 60KOBOM BbIBOL 4acTum
NpoAyKTa, KOTOPbLIM MNOCNE OXNMaXAEeHUS MNOAAETCA Ha HWKHUWM WKW CPEAHUU Crow
kaTanunsaTtopa P-30 nnu Ha Bxog B peaktop P-9/2 nnu B peaktop P-10/2.

KyboBasa »unakocTb KomoHHbl KT-20 - TOBapHbiM MeTunTpetbyTnnoBbin 3up C
Temneparypoun o 140 °C yepes TennoodbmeHHnkn T-11, T-16, oxnaxaascb o Temneparypbl
40 °C, oTBOAUTCS Ha cknag,.

C Bepxa konoHHbl KT1-20 rasoobpasHasa dpakums yrnesogopogoe C4, copgepxawas
METaHOS, HanpaeBnsAeTCa B HWKHIOK 4YacTb annapata P-30 nog cnow kartanusartopa.
PeakumoHHo-pekTudukaumoHHein annapat P-30 aensetca cpegHen dactbto arperata Kr-
20/P-30/KT-40 n npeactaBnseT coboOW OTAENBHO CTOAWMW annapaTr KOMOHHOro Tuna,
COCTOSALMN U3 HKHEN PEAKLIMOHHOWN N BEPXHEN PEKTUDUKALMOHHOW YacTeN.

BepxHsas, pektndumkaymoHHasa yacte annaparta P-30 cnyXuT anga oTroHKM aseoTtpona
"yrnesogopoabl C4 - MeTaHon" OT METUNTPETOYTUNOBOrO ampa n metaHona.

Ha 2 Tapenky pektudumkaumoHHon dactm annapata P-30 nopgaetca meTaHon B
MOJSIbHOM COOTHOLLUEHMM MeTaHon:m300yTuneH 1,4:1. N3bbiTok mMeTaHona Heobxoanm ans

CHWKEHWS peakLnn gumepusaumnmn n3obytmneHa.
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KyGoBbin npoaykT peaktopa P-30 nogaetca Ha BepxHO Tapenky KonoHHel KT-20. C
BepxHeM uvactn annapata P-30 napbel HanpaBnawTCa  NO4  NEPBYHO  Tapenky
pekTudrKaumoHHON KonoHHbl KT-40. KyboBas xuakoCcTb KONMoHHbl KT-40 oTkaumBaeTcsa Ha
BepxHoto Tapenky annaparta P-30. C BepxHen 4Yactn KONOHHbI KT-40 napbl OYMLLEHHOW OT
MTB3O m3obytaHoBoW dpakumm nNogaroTCs YacTMYHO B KavecTBe donerMbl, a 6anaHcoBbIN
N30bITOK XXMAKOCTM NOCTYNaeT B KONMOHHY KT-50 Ans OTMbIBKM OT MeTaHona.

C BepxHen yacTtn konoHHbl KT-50 oTMbITaa naobytaHoBasa gpakyma HanpaBnseTcs Ha
cknag. OKCTpakT KOMOHHbl KT-50 — mMeTaHonbHass BOAa C HWKHEW YaCTW  KOMOHHbI
HanpaBnsgeTCs B KayecTBe NUTaHMA B KONOHHy KT-60 gna pereHepauum meTaHona wma
METaHOSbHOW BOAbI, NONy4YaeMoun Npm NpOMbIBKE NM300yTaHOBOM opakumnn.

[Mapbl MeTaHona ¢ Bepxa KonoHHbl KT-60 nocne koHgeHcauuMm nojaroTcs B JIMHWUKO

cBeXero metaHosna.
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4.5.1.3 OnnucaHmne TexHONOrM4Yeckoro npouecca cuHtesa MTB3 B u3bbITke

n300yTuUneHa

Ha pucyHke 4.5.3 npeacraBneHa npuHUMnManbHasa TeXHOMormyeckas cxema npoms-
Boactea MTBE3 B n3bbitke naobytuneHa.

MeTaHon Ha yCcTaHOBKY NOCTynaeT B éMKOCTb No3. E-40/1. N300yTaH-n3obyTmneHoBas
dpakumsa (MNP) nocTynaeT Ha ycTaHOBKY B EMKOCTb no3. E-55. B émkocTtn nos. E-55 npowuc-
X0OQuUT OTCTOWM U oTaeneHme ot Bnarn. lNocne TtennoobmeHHuKa-pekynepartopa nos. T-54
NP noctynaet B Tennoo®bmeHHnkn nos. T-103/1,2.

B tpybonposoa nepeg tennoodbmeHHmnkamm nos. T-103/1,2 Hacocom no3. H-102 noga-
étca meTaHon. Pacxog metaHona perynupyeTcs B MacCOBOM COOTHOLLEHUU "n300yTuneH /
meTaHon" pasHbim 1/ 0,5+0,7.

Cmecb metaHona ¢ NP HarpeBaetca B TennoobmeHHnkax nos. T-103/1,2 napom um
nocTynaeT B peaktopbl No3. P-104/1,2.

Mpouecc cuHTesa MTBO npotekaeT B peakTopax agwabartumyeckoro tuna nos. P-
104/1,2 n peakTopax Tpybuatoro Tmna noa. P-100/4,5 B »xxunakon pase Ha katanmsatopax
"Nesatut", KY2-OII1, MNMetoponant nnm AmGepnnct. Npouecc cuHTesa 3k3oTepmMmumyecknin. B
peakTtopax noa. P-104/1,2 nmeeTtcsa Tpu apyca kartanusaropa.

PeakynoHHas cMmechb nocne nepBoro U BTOPOro Cros karanuvaaropa NocTynaeT B Ten-
noobmeHHunkn nos. T-105/1,2,3,4, rae Tenno 3K30TEPMNYECKON peakLmm cHUMaeTca 06opoT-
Hown Bogow. NMocne TpeTbero Crnos karanuaaTopa peakuMoHHas CMeCb OXNaXaaeTca B Ten-
noobmeHHmnkax nos. T-106/1,2 obopoTHOM BOAOW M NOCTyNnaeT B TpybuaTble peakTopbl Mnos.
P-100/4,5.

B Ttpybkax peaktoporB no3. P-100/4,5, 3anonHEHHbIX KaTanuaaTtopoMm, MAET peakums
cvHTe3a MTBD 13 He BCTYNMBLUErO B peakumio n3obyTuneHa n MetaHona B peakropax noa.
P-104/1,2. na cbéma Tenna peakumm MCNonb3yeTcs KOHAEHCAT BOASHOrO napa, KoTopbin
LMPKYNMPYET Yepes MexTpybHoe NpocTpaHCcTBO peakTtopos nos. P-100/4,5.

PeakuynoHHaa cmech 13 peaktopos no3. P-100/4,5 HanpaensaeTcs B KONOHHY no3. KT-
30/1 pnsa paspeneHns peakumMoHHOW CMECK.

KonoHHa nos. KT-30/1 npegHasHaveHa 4ns OTrOHKN M306yTaHOBOM hpakumm U3 peak-
LumoHHon cmecn. Oborpes kyba konoHHbI No3. KT-30/1 Nnpon3BoanTCA B BbIHOCHBIX KUNATUIb-
HUKax napom.

N30b6yTaHoBas dppakuma nocne aedpnermaropos no3. T-32/1,2, cogepxallan B CBOEM
cocTaBe MeTaHOof, NoCTynaeT B CMecUTenb, NpeaHasHayYeHHbIn NS MHTEHCMBHOMO nepeme-

LinBaHMA 1 romoreHm3aumm noctynarolmnx noToOKOB BOAblI U yrnesoopoaoB. B cmecuTensb
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nogaétca KongeHcaT BoAasaHoro napa. M3 cmecutens roMoreHMsmMpoBaHHbIA NOTOK BOAbI U
yrneBoAopoA0B NOCTYNaeT Ha oTCTamBaHue U paccrnoeHne B EMkocTn nos. E-48/1,2,3. Me-
TaHoNbHasa BoAga N3 OTCTOMHOW Kamepbl EMKOCTM No3. E-48/3 BbIBOANTCS COBMECTHO C MeTa-
HONMbHOW BOAOM éMKOCTM No3. E-49 B Lex Tepmmnyeckoro obe3spexmnBaHms.

Yactb naobyrtaHoBon pakumm n3 éMkoctn noa. E-48/3 nogaérca B KONOHHy no3. KT-
30/1 B BUAEe nermbl, n30bITOK N306yTaHOBOW opakLMn OTKAUMBaETCA Ha Cknag.

KybGoBas »MAOKOCTb KOMOHHbI (TOBapHein MTBJ) nogaétca B TennooOMeHHWK-
pekynepartop noa. T-54, roe oxnaxgaetca notokom NAD.

Mpn nonyyennn MTBO B konoHHe no3. KT-30/1 no ka4yectBy He COOTBETCTBYHOLLEINO
ToBapHomy, notok MTBED HanpaBnaeTca Ha NUTaHne B KONOHHY no3. KT-43.

KonoHHa noa. KT-43 npegHasHaveHa ans eobigenenna MTBO — pektudukara.

Mapbl MTBO ¢ Bepxa konoHHbl No3. KT-43 noctynarT B MeXTpybHOE NpOoCTpaHCTBO
KoHAeHcaTopoB no3. T-45/1,2, rae koHAeHCMpyroTcs 060pOTHOM BOAOW, NogaBaeMon B TpyD-
HOe NPOCTPaHCTBO M CrnMBatoTCa B éMKOCTb no3. E-33/1. Yacte MTBO n3 émkoctn nos. E-
33/1 nopgaétca B KONOHHy No3. K1-43 B Buae donermol, 6anaHCcoBbIn N3BbITOK — TOBaPHbLIN
MTBO nopaétca Ha cknag.

KyGoBbIn NpoayKT KONMoHHbl No3. KT-43 (MTBE3 TexHuyeckun), Yepes TennooOMeHHMK
no3. T-53, oxnaxpaembln 0OOPOTHON, NOCTynaeT B EMKOCTb no3. E-150, oTkyaa no mepe
HaKOMMEeHMs OTKa4YMBaeTCAa Ha cKnag,.

HdocturHyTble nokasareny NoTpedneHna Cblpbs U 3HEPropecypcoB MNpu NPON3BOACTBE

MTBE3 npuseneHbl B Tabnuuye 4.5.1.
4.5.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW Yo cpeay

B tabnuue 4.5.2 npepcraeneHa nHgopmMaymsa no seidpocam 1 cbpocam npesnpusaTmn

— Npon3BOAUTENEN.
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Tabnuuya 4.5.1 — [locTurHyTble nokasarenu notpebneHns Cbipba N 3Hepropecypcos npu npomssoactese MTES

Mokasarent CwuHTte3 MTBO3 ¢ ucnonb3oBaHnem CwuHtes MTES 6e3 ncnonb3oBaHus CwuHTte3 MTBO B n3bbiTke n3obyTn-
PPK PPK neHa
HopMbl pacxoga Cbipba 1 BCOMOraTesbHbIX MaTepmanos
MeTaHon, kr/T 370-400 370-400 380
N306yTrnen (100%), kr/T 650-700 650-700 690
HopMbl pacxofa aHepreTuy4eckmx pecypcos

OneKTposHeprmsa, KBT*u/T 10-55 10- 55 19
TennosHeprua, lkan/T 0,2-0,8 0,2-0,8 0,894

Tabnuuya 4.5.2 — TekyLue ypoBHM 3MUCCUM B OKPY>KaKOLLYIO cpeay npu npomssogctee MTES

CwuHTte3 MTBO3 ¢ ucnonb3oBaHnem CwuHtes MTES 6e3 ncnonb3osaHus CwuHTte3 MTBO B n3bbiTke n30byTn-

Texxonorus PPK PPK nexa

6.1

3arpssHaowme BelecTsa B Bolbpocax, r/it*

Cymma yrnesogoponos

He Bonee 410 He bonee 410 He bonee 1228
(6e3 meTaHa)

MTB3 He Bonee 90 He Bonee 90 —

3arpsasHsarowme Belectsa B cbpocax, r/T

HedrenpoaykTbi He 6onee 300 He 6onee 300 0**
XMK He Bonee 1500 He Bonee 1500 0**
pH 6,0-8,7 en. pH 6-8,5 en. pH 0o**

* [1aHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN
**[1ns1 6ECCTOYHOM TEXHOMOIrMM (CTOKM NOCIE OYMCTKN BO3BPALLAIOTCS Ha NMPOM3BOACTRBO)
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46 [pomu3BoACTBO METUN-TPET-aMUSIOBOIO U METUN-BTOP-

aMuUneHoBoro acupos

Metun-tpet-ammnossin acomp (MTAD) n metnn-sTop- ammneHosbin  sdpup (MBAD)
NCNONb3yeTCa B KaYeCTBE BbICOKOOKTAHOBOIO KOMMOHEHTa aBTOMOBUMbHbIX BEeH3NHOB, aHa-
nornmyHo MTB3. OpgHako B otnuume ot MTBO, MTAS n MBADS nmeet Bonee HM3Kkoe pasne-
HWe HacCbILWEHHbIX NapoB 1 BOnbLUY TENOTY CropaHns, YTO BECbMa B&XKHO C TOYKN 3PEHUA
3KCnnyaTaumoHHbIX CBOUCTB TONMBa.

Coipbem ansa npoussogctea MTAQD aBnseTcs mMeTaHON U M30aMUNeH coaepxallas
dhpakyms, Hanpumep, n3oneHTaH-n3oamuneHosasa gppakumsa (MAOD).

CuHtes MTAD npoTekaeT B XMAKOW ase B MArkMX YCNoBUSAX B MPUCYTCTBUN TBEPLO-
ro KUCNOTHOro hOPMOBAHHOrO Katanuaaropa. TemnepaTypa peakumm NoAAEPKMBAETCH Ha
HWU3KOM YPOBHE U PErynnpyeTcs B AOBOSIBHO LUMPOKUX Npegenax.

MonyyeHne MTAQD ocHOBaHO Ha peakuun CeneKkTUBHOrO B3aUMOLENCTBUS TPETUYHBIX
n3oaMmnneHoB (2-metun-0yteH-1 n 2-metun-6yteH-2) n metaHona. 1oatomy nog TEPMUHOM
n3oamunneHbl cnegyeTt NnoHMMaTb CyMmmy 2-meTun-oyteHa-1 n 2-metmn-byteHa-2.

OcHoBHas peakuma npolecca:

CH,
Hs;C cH
3
CH,
OH
+ ! C/ - CHg3
CHs 3 HaC

He” X

CHj;

CHj;

MobouHble peakumm npouecca:

a) M'mgpaTtaums nsoammuneHoe ¢ obpasoBaHMeM METUM-TPET-aMUOBOrO CrnnpTa:

CH,
H,C
OH

+ HZO — H3C

CHj
Hsc/\( CHs

CHs
6) MexmonekynsipHas germgparaumss MetaHona ¢ obpasoBaHMEM LUMETUNOBOrO

acupa:
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CH;
OH |

H3C/

B) [lMmepunsaumansoaMmmnneHos:

2 CsHyp —  CyHyy

4.6.1 OnucaHme TEeXHONIONMYECKUX MpPOoLECcCOB, UCNOSIb3yeMbIX B HacToslee

BpeMA

4.6.1.1 OnucaHme TeXHONOrnM4YeckKoro npouecca cuHresa acpupoB Cs (MTAD un

MBAD 6e3 ucnonb3soBaHus PPK)

MpuHUMNManeHaa TexHonornyeckas cxema npownssoactea MTAO n MBAD 6e3 uc-
none3oBaHns PPK npueegeHa Ha pucyHke 4.6.1.

Mpouecc cuHTesa apmpoB Cs OCHOBaH Ha NPOBEAEHUWN CENEKTUBHOrO B3auMOLEN-
CTBWA MeTaHona C COoAepXallMMUCH B NUNEPUNeH-n3oamMmmneHoBon dpakumm nsoaMmmneHa-
MU, UMEIOLLMMIN ABONHYHO CBA3b Y TPETUYHOIO atomMa yrnepoga 1 Lumc-TpaHc-nunepuneHamm-
1,3 B MPUCYTCTBMN MaKpornopucToro cynbdokatnoHmta B H-popme, Kak katanusatopa, npu
NOBLILEHHOW Temnepartype W AaBneHuu, A0CTaToOuHOM ANS nepeBoja BCEX KOMMOHEHTOB
peakLMNOHHOM CMECH B XNAKOE COCTOSHME.

Munepunen-nsoammneHoBasa dppakums NocTynaeT B nogorpesartens 1-3, rae Harpesa-
eTca fo Temneparypbl 40-75 °C ropsayer Bogon, nogaBaemorn B MEXTPYOHOe NpoCTpaHCTBO
nogorpesarenen. MetaHon noctynaeT B eMkocTb E-1, oTkyaa Hacocom H-2 nopaetca B nu-
HUO peunkna ot H-10 n ganee COBMEeCTHO C peuuKknoM nogaértca B nogorpesartens 1-3, rae
HarpesaeTcs o Temnepatypbl 40—75 OC ropsueit Bogoi, nogasaemMon B MEXTPYGHOe Mnpo-
CTPaHCTBO Mo orpeBaTenen.

HarpeTtaa nunepuner-nsoamuneHoBas gopakums n wmnxra (peuukn ot H-10 n metaHon
OT Hacoca H-2) nocne nogorpesatena T-3 noctynaeTt B peaktopa P-4/1,2, nogkntoyYeHHbIe
napannensHo, Mo CXeMe CBEPXY BHN3. B TpyOHYHO YacTb peakTopoB 3arpyxaroT 4—6 TOHH Ka-
Tanusaropa. [lpoxoas 4Yepes Cnown kartanusaropa, M3oamuneHbl U NUNepuneH BCTynarwT B
peakunto ¢ MeTaHonom ¢ obpasosaHmeM adumpoB Cs. PeakynoHHasa wnxta na peaktopos P-
4/1,2, copepxawan B CBOEM cocTaBe 3dupbl Cs, HENPOpPearMpoBaBLUNA METAHOM, HENpope-
arMpoBaBLUNW NUMEPUINEH N N30aMUIEHbI, NOCTYNAaEeT Ha Of4HY N3 Tapenok (22, 27, 36) pek-
TUHUKALNOHHOW KONOHHBI KT-6.

Ky6 konoHHbl KT-6 oborpeBaeTcs BbIHOCHBIM KUNATUNBHUKOM T-5, B MexTpybHOe npo-

CTpaHCTBO KOTOpOro noaaetcs nap. C Bepxa KOMoHHbl KT-6 OTroHseTca HenpopearvpoBas-
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was nunepuneH-nm3ocaMmmnneHoBas pakuma n HenpopearmpoBasBLUM METaHOM, Nnapbl KOTO-
PbIX KOHAEHCUPYOTCA B aedonermartope T-7, oxnaxgaemMoM MPOMbILLSIEHHOW BOAOW, U MO-
cTynarT B eMkocTb E-8. YacTe guctunnara us emkoctn E-8 Hacocom H-10 nogaetca B Ko-
noHHy K-6 B BMae nermMel, a 4aCcTb B BUAE peuukna Yepes nogorpesartens 1-3 nogaetca B
peaktopa P-4/1,2. lNepunognyeckn, no mepe HakonIeHNA NHEPTHbIX (He BCTYNUBLLMX B peak-
LH0) YrneBO4OpPOAOB B CUCTEME, YacTb YrNEBOLOPOAOB N3 eMKOCTN E-8 oTkaumBaeTca B ab-
copbeHT. C 9, 14 Tapenok KonoHHbl KT-6 nponssogutca otoop adupa Cs, napbl KOTOPOro
KOHOEHCUPYHOTCS B annapaTe Bo3gylHoro oxnaxaeHus (ABO) T-11. CkoHgeHcupoBaHHble
3¢upsbl Cs n3 ABO T-11, noctynaroT B emkocTb E-13, oTkyga oTkadmsarotca Hacocom H-14.
Mo mepe HakonneHus "TskenbiX" yrneBogopoaoB KyboBas XMAKOCTb KOMNMOHHbLI KT-6 Hacocom

H-9 nepmnogunyeckn otkaunBaeTcsa B abcopbeHT.
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4.6.1.2 OnucaHue TeXHONMOrMYECKOro npouecca cuHtesa MTAD ¢

ncnonb3sosaHuem PPK

MpuHUMNManeHaa TexHonormyeckaa cxema npoussoactesa MTAD ¢ ncnons3oBaHneEM
PPK npuBegeHa Ha pucyHke 4.6.2.
Y3en cuimesa MTAS

N3oneHTar-n3oamuneHoBas gpakums (panee no tekcty UA®) ¢ pasneHmem 12,0
krc/em? (0,12 MIMa) n Temnepatypoin 20 °C nogaetcs B cMecuTens. OHOBPEMEHHO M3 EMKO-
ctn E-3 Hacocom nopaetca metaHon. B cmecutene obecneumBaetca adhdekTMBHOE nepe-
MELUNBaHME NOTOKOB.

Cmecb MNP n metaHona nocne cmecutens C-5 noctynaet B MexTpybHOe npocTpaH-
CTBO peKkyneparopa, rae Harpesaetca Ao temnepartypbl 20+40°C, kyboBbIM NPOAYKTOM KO-
noHHbl K-20, nogaBaemMbim B TPyOHOE MpOCTPaHCTBO TennoobMeHHuKa-pekynepaTopa. lo-
cne nogorpesa cMechb NoctynaeT B peaktop P-10/1+4.

B noctynatowen UMD moryT HaxoanTbCs MUKPONPUMECH, CNOcOBHbIE OTpaBnaTb Ka-
TanuasaTtop (4TO OTpPULATENBHO CKasbIBAaETCA Ha Cpoke ero cnyxbbl). K oTpaBnsaowmm Muk-
pONpUMecsM OTHOCATCS BCE OCHOBaHWUA, B TOM YMCIe N a30TOCOAEpXKaLlmMe, CEPHUCTbIE CO-
eANHeHNa (CepOoBOAOPOL, MepKanTaHbl, AMMETUNCYNbMPNL), B TOM YMCIE UOHbI METanmoB (B
OCHOBHOM >Xenes3a) BCrneacTame Kopposmm obopyaoBaHus u Tpybonposoaos. [losTomy nep-
BbIM MO XO4Y BKNHOYAKT PeaKkTop BbINOMHAOLLErO POl POPKOHTAKTHOTO.

PeakTopHbi y3en BkovaeT B ceba gBe rpynnbl NocnenoBatenbHO paboTarowmx
NPSAMOTOYHLIX peakTopoB P-10/1-2 n P-10/3-4, 3anonHeHHbIx katanm3satopom KUO-T.

PeakTopbl P-10/1-2 n P-10/3-4 o6Bs3aHbl C BO3MOXHOCTLIO MX paboTel B ntobon no-
cneposartenbHOCTU. Takum obpa3om, peakTop, B KOTOPOM Katanmsatop NoTepsan CBOK ak-
TMBHOCTb, ©e3 neperpysky nepeknoyaeTcs nepsbiM Mo xoay 1 paboTaeT B pexume POpKOH-
TaKTHOW OYUCTKM CbIpbS, @ 3aMeHa Katanusaropa NpoBOAUTCA TOMNBKO B O4HOM, CTOSBLUEM
paHee NepBbIM peakTope.

Ha cnoe katanusaTtopa 13 n3oammnieHoB 1 MeTaHomna npoucxoanT CUHTE3 OCHOBHOMO
konuuectea MTAD. Peakumsa nget ¢ BbigENEHNMEM Tenna n sBMASAETCA paBHOBECHOW. [Ans
nogaepxaHna Temnepatypsl (He 6bonee 80 °C) peakuMoHHaA CMeCh, BbIXOAALLAA U3 NEPBOro
no xopy peakrtopa P-10/1+2, oxnaxgaeTcs B NepBOM TEMNIOOOMEHHMKE, a B peakTopax P-
10/3,4 oxnaxpaeTca BO BTOPOM TeNNOOOMeEHHNKe A0 Temnepatypbl 45+49°C (oxnaxaeHue
npouncxogut 0bopoTHOM BOAOW). [lanee peakynmoHHas mMacca nocTynaet BO BTOPOW MO XO4y
peaktop P-10/1+4.

PeakynoHHaa macca BbIBOAUTCA C Bepxa BTOpPOro no xopy peaktopa P-10/1+4 un
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HanpasnaeTca B KOMoHHy K-20 ¢ aasneHvem 5+7 krc/cm2. PeakumoHHO-PeKTU(UKALMOHHBIN
annapar Bko4aeT B cebsi:

- konoHHy K-20, aBnsrowenca HWKHEN PEKTUHOMKALNOHHOW 30HOW, NpeaHa3Ha4YeHHON
ans otgeneHnsa MTAD ot meTtaHona m yrnesogoponos Cs;

- peaktopbl P-30/1,2,3, apnswowpmeca peakumoHHO-PEKTUINKALNOHHBIMW 30HAMM,
npegHasHa4yeHHbIMM ans cnHtesa MTAD v BbiBOAA NPOAYKTOB M3 30HbI CUHTE3],

- kKonoHHy K-40, aBnsrowenca BEPXHEN PEKTUIUKALMOHHOW 30HON, NPeAHAa3HAuYEHHON
ANA oTaeneHnsa yrnesogopoaos Cs 0T MeTaHoNa 1 NpoayKTOB CUHTE3a.

PeakumoHHo-pekTndmrkaumonHein annapat K-20-P-30/1,2,3—-K-40 paboTaeT kak eam-
Haa pekTudmkaumoHHaa cuctema. OborpeB peakuMoHHO-PEKTUPUKALMOHHOIO annapaTta
OCYLLECTBNAETCA 3a CYET:

- Tenna peakymoHHOW Macchl, NOCTynaroLwen na peaktopoe P-10/1+4;

- Tenna peakuyumn cuHtesa MTAD, Bblgensatowerocs B peaktopax P-30/1,2,3;

- NOA4OrpeBa B BbIHOCHOM KUMATUIBHUKE NapoM.

TosapHbin MTAD n3 kyba konoHHbl K-20 Hacocom nogaeTcs ansa OxnaxneHus B Ten-
NOOBMEHHNKM 1 OTKauMBaETCH Ha cknag Lexa.

Mapbl ¢ Bepxa konoHHbl K-20, Hanpaensatotca B peaktopel P-30/1,2,3 nog cnown kaTa-
nmn3artopa. Cxemoun NpeayCMOTPEHO HarnpaBneHne NapoBoro NoToka ¢ Bepxa KonoHHbl K-20,
nommmo peaktopos P-30/1,2,3 BHM3 KONMOHHbI K-40 nog nepByro Taperky.

PeakTopHbIM y3en BkNOYaeT B ceba Tpu napannensHo paboTarowmx NpoTMBOTOUHBLIX
peakTopa P-30/1,2,3. Katanusatop KY-2®[1l1 B peaktopax P-30/1,2,3 pacnonaraeTtcsa Ha
Tpex cnosx. B peaktopax P-30/1,2,3 npoucxogut cuHtes MTAD npu Temnepartype He Gonee
80 °C n paBnenne 1,5 + 2,8 krc/cm?.

PeakumoHHas macca 13 kyboson 4actu peaktopos P-30/1,2,3 cobupaeTcs B EMKOCTb -
cOopHMKe, OTKyAa HAaCOCOM Yepes TENNOOOMEHHNK HanpaBnaeTCa Ha BEPXHIOK TapesnKy Ko-
noHHbl K-20 B BUAE prermoi.

MapoBble NoTokKn, oTOMpaembie ¢ Bepxa peaktopos P-30/1,2,3, HanpaensrTCa B HAXK-
HIOKO YacTb KonoHHbl K-40. Temnepatypa kyba konoHHbl K-40 He 6onee 80 °C .B kyboyto
YacTb KOnoHHbI K-40 nogaetca gononHUTENbHOE KONMYeCcTBO MeTaHona. KyboBbin npoaykT
kKonoHHbl K-40 Hacocom 4vepes TennoobMEHHMK NOAAETCA B BEPXHIO PEAKLUMOHHYHO 30HY
peaktopos P-30/1,2,3.

Mapbl oTpabotaHHon UND, copgepkallen meTaHon, ¢ Bepxa kKonoHHbl K-40 noctynatoT
B MEXTPYOHOEe npocTpaHCTBO fednermMaTopoB, rae KOHAEHCUPYHOTCS 3a CYET OXNaKAeHUs
NPOMbILLNEHHON BOAOW. KoHaeHcaT cobmnpaeTcsa B eMKOCTb.

N3 emkocTn otpaboTtaHHas ppakuma HacoCoM HanpaenseTca B Buae onermbl B KO-
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noHHy K-40, a HanaHcoBbIM N30LITOK HanNpPaBnseTCa Ha y3en pekynepauum MetaHona B Ko-
noHHy K-50.

Y3en pekynepauuu MmemaHona

OtpabotaHHaa MNP ¢ MeTaHONoM M3 eMKOCTM HacoCOM C AasrieHnem 6 Krc/cm? ro-
[AETCHA B HWXKHIOK YacTb KONMOoHHbI K-50 B BOAHBIM CNOW, NoA4 NEPBYHO Tapernky, npeasapu-
TEeNbHO oxnaxpasch B TennoobmeHHuke fo Temnepatypbl 40 °C, obopoTHon Bogown. Jasne-
Hue Kyba konoHHb! K-50 He 6onee 4,0 krc/cm?. B konoHHe K-50 nponcxoauT BogHas OTMbIBKA
otpabotanHHon MNP ot meTaHona. B BepxHOO YacTb kKonoHHbl K-50 nogaetca dysensHas
BoAaa ¢ kyba konoHHbl K-60 Hacocom.

Paccnoenne yrnesogoponoB v BOAbI MPOMCXOANT Npn gasneHnn kyba konoHHbl K-50
He Gonee 4,0 krc/cm? 1 Bepxa He Gonee 2,5 krc/cm?, npu TemnepaType He Gonee 40 °C. C
Bepxa KomnoHHbl, oTMbiTagd MNP, noctynaeT B eMKOCTb, rae NPONUCXOAUT OTAENEHNE MeXaHW-
4YecKkn yHeceHHom Bopbl. OTCTOSABLUAACA BOA4a MO YPOBHIO pasfgena ¢as, B 30He OTCTOoS,
HanpaBnsaeTCs B HWXHIOK YacTb KONOHHbI K-60 3a cyeT nepenaga aasneHunsa. C Bepxa eMKo-
CTM U30MEHTaH-M30amMuneHoBas ppakumsa oTkaumBaeTCa Ha cKnag Luexa.

Bopa ¢ metaHonom n3 kyba konoHHbl K-50, camoTekom, 3a CYET nepenaga gaBneHns,
HanpaenseTcs B kKONoHHy K-60 npeaBapuTenbHO HarpeBasch B TENNOOOMEHHNKE O TeMne-
patypbl 50 °C, 3a cyeT Tenna KyboBOM XKMAKOCTM KONMOHHbI K-60, 3atem B TennoobMeHHuKe,
rae HarpeBaeTcs NapoBbIM KOHAEHcaToM 40 TemnepaTypbl 90 °C.

B konoHHe K-60 nponcxoanT OTAeNeHMe MeTaHona oT BOAbl, Npu gaBneHnn He bonee
0,6 krc/cm?, Temnepatype kKyba He Gonee 120 °C. C Bepxa KonoHHbl K-60 oTbupatotca napbl
MeTaHona. llapbl KOHOEHCUPYHOTCA B aednermaropax, oxnaxgaembix 000pOTHOM BOAOW.
MeTaHon cobupaeTcs B €eMKOCTb, OTKyAa HAacOCOM YacTb HanpaBnaeTCa BBEPX KOMOHHbI K-
60 B Bnae nermol, a 6anaHcoBbIN N30LITOK HanNPaBNAETCA Ha y3en CMHTe3a B eMKoCTb E-
3.®Py3zenbHasa Boga m3 Kyba KonoHHbl K-60 HacoCoM NogaeTcs Ha OxnaxaeHne B psg Tenno-
oBbmMeHHuMKoB. [Ana HOpMansHOro YHKUMOHUPOBaAHUSA yana pekynepauum metaHona npouvc-
XOAMUT NOCTOSAHHAsA NOANUTKA CBEXEN BOAOWN.

HocturHyTble nokasareny NoTpedneHna Colpbs U 3HEPropecypcoB MNpu NPON3BOACTBE

npueegeHsl B Tabnuue 4.6.1.
4.6.2 TeKyuwmne ypoBHU 3MUCCUN B OKPYXKaoLWWYIo cpeay

B tabnuue 4.6.2 npepcraeneHa nHgopmMaymsa no seidpocam 1 cbpocam npesnpusaTmn

— Npon3BOAUTENEN.
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Tabnuuya 4.6.1 — [locTurHyTble nokasarenu notpebneHns Cblpbsa 1 3Hepropecypcos npwu npoussoactee MTAS n MBAD

CuHTtes MTAD c ucnonb3o-

CuHTe3s MTAD 6es ncnonb3oBaHud

CuHTes MBAO ©e3 ncnonb3o-

Texwonorus BaHvem PPK PPK BaHua PPK
HopMbl pacxoga cblipba
dp-a nponuneH nsoammnneHosas, T/T — — 0,9
dpakuma nponuneHosas, T/T _ 0,91 —
dpakuma nsoneHTaHosas, T/T 0,96 — —
MeTtanon, T/T 0,34 0,31 0,31
Hopmbl pacxona aHepreTu4eckmnx pecypcos

OnekTpoaHeprus, KBT*u/T 83,56 51,2 67,97
TennosaHeprua, lkan/T 2,3 1,95 2,543

Tabnuuya 4.6.2 — TekyLue ypoBHM 3MUCCUM B OKPY>KaIOLLYIO cpeay npu npoussogctee MTAD n MBAS

TexHonoruns

CuHTes MTAD c uc-

nonb3osaHunem PPK

CuHTe3s MTAD 6e3 ncnonb3o-

BaHua PPK

CuHTtes MBAO ©e3 ncnonb3o-

BaHua PPK

3arpssHsarowme Belectsa B Bolbpocax, r/it*

Cymma yrnesogoponos (6e3 meTaHa)

2489

He bonee 3600

3arpssHaowme Belectsa B cobpocax, r/T

XMK

25

He Bbonee 157

pH

6,5-11,0 en pH

* — [1aHHble Nony4YeHbl HA OCHOBE PaCYETHON MOLENN
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4.7 NMpou3BoacTBO 3TaHONa

OcCHOBHOW NPOMBILLIEHHBIM CNOCOD NonyyYeHna — Npamas rmgparauma sTuneHa B ra-
30BOM (hase npu BbICOKMX TEMMepaTypax 1 aaeneHuax. Karanmsatopom npouecca rugpara-
Un aBnseTcs opTodocdopHas KUCNOTa, HaHeCeHHaa Ha cunukareneBbin Hocutenb. Oc-
HOBHas peakums BbIrMaanT criegyrowmm obpasom:

C2H4 + H20 «» C2Hs0H + 11020 kan/monb

Kpome oCcHOBHOW peakumu npouecca ruapatauum sTurneHa, UMeroT MECTO crieayrome
NOBOYHbIE XMMUYECKNE peaKkLUM:

1. OB6pasoBaHme 3TMnoBoro adumpa:
2C2H50H «»(C2Hs5)20 + H20
2C2H4 + H204 (C2Hs5)20
2. O6paszoBaHne n3onponmMnoBoro cnupTa
CsHes + H2O« C3H7OH
3. ObpasoBaHue aueTanbgernga
C2H2 + H20 &CH3CHO
C2Hs0H «->CH3sCHO + H2
2C2H4 + H20+» CH3CHO + C2Hs
4. OBpasoBaHMe KPOTOHOBOIO anbaernga
2CH3CHO «~CH3CH(OH)CH2CHO«CH3CH = CHCHO + H20
5. O6paszoBaHne yKCyCHOWN KUCNOTbI
2CH3CHO + 02¢52CHsCOOH
6. ObpasoBaHue aTvnauertara
CH3COOH + C2H50H «»CH3COOC2Hs + H20
7. OBpasoBaHne METUNITUIKETOHA
C4Hs + H20<CH3CH2CH(OH)CH3«<CH3CH2COCHs + H2
8. Ob6paszoBaHve NONMMEpPOB STUNEHA
nC2 Ha¢>(C2H4)n

4.7.1 OnucaHne TEeXHONIONMYECKUX MPOLECCOB, UCMOSIb3yEMbIX B HacTosiwee
Bpems

MpuHUMNManeHaa TexHonorm4eckasa cxema npon3BoACcTBa sTaHona nNpveBeaeHa Ha pu-
CcyHKke 4.7 1.
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1,2 - komnpeccopbl, 3 - TpybuaTasa neub, 4 - Tennoob6MeHHUK, 5 - peakTop, 6 - coneotgenuTenb, 7 - X0No-
aunbHuK, 8,10 - cenapatopbl, 9 - abcopbep, 11 - KONOHHA OTrOHKWM Nerkon dpakymmn, 12 - KOMOHHA OTFOHKK
3TaHona, 13 - yctaHOBKa MOHOOOGMEHHOW O4YUCTKM 06OpPOTHOW BOAbl, 14 - Hacoc, 15 - ApoccenbHbili BEHTUNb

16 - KOHAEeHcaTopbl.

PucyHok 4.7.1 - MpuHUUNManbHON TEXHONOITMYECKON CXeMbl NPOU3BOACTBA

3TaHoNa

CBexunii 1 peunpkynnpyowmnii aTuneH coxumarwT Ao 8 MlMNa B komnpeccope 1 1 UUpPKy-
NALMOHHOM KOMMpeccope 2, CMewWwuBawT C PeuupKyIUpYLMM BOAHbIM KOHAEHCATOM W
HarpesalT B TEMN/006MEHHUKE 4 ropAYNMU peakLMOHHbIMWU radaMmu. 3atem CMecCb [0MNO0JHU-
TenbHO HarpeBawT o 280-330 °C B Tpy64yaToin neun 3 n nogaroT B peaktop 5 (KOHCTPYK-
TUBHO OH npeacTasBnseT co60l NycToTeNblil BepTukasbHblA annapat). PeakuuoOHHble rasbl
cogepxat napbl QOCOPHOIN KUCNOTbI, U UX Mpexae BCEro HenTpann3mpyroT, BNpbliCKMBas
BogHbIN pacTtBop NaOH. O6pasywuwmnecs ocdartbl oTANAT B coneotgenutene 6. Tenno
rasoB yTUIM3MPYIOT B TEN/I006MeHHUKe 4 1 nocne AOMOJSIHUTENIbHOTO OX/1aXAEeHUA B BOAS-
HOM XON0AWNbHUKE 7 pa3fensaiT XUAKYK W ra3oBylo dpasbl B cenapartope 8 BbICOKOro AaB-
NeHns.

asbl elle copepxart napbl cnvpTa, KOTOpble ynasnvMBalT BOAOW B abcopbepe 9.
OcBOGOXAEHHbIA OT cnupTa ras peuupky/IMpyroT ¢ NOMOLLbID KOMMpeccopa 2, HO 4acTb ero
cbpacbiBalT B JIMHUIO TOMNJIMBHOTO rasa, 4tobbl n3bexarb Ype3MepHOro HakomnjeHus MHepT-
HbIX Npumecei. BogHbIi KOHAEHcAT nocsie cenaparopa 8 u Xuakocte M3 abcopbepa 9 gpoc-

cenupyrT u B cenapatope 10 HM3KOrO AaBNeHUA OTAENST OT PacTBOPEHHbLIX rasoB, KOTO-
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pble UCNONb3YHT Kak Tonnmneo. N3 cenapatopa 10 BbiTekaeT 15% BOAHLIM pacTBOP STaHOMA,
copepXalimn anaTunoBbIn 3dup, auetanbaerng U HU3KOMOMNEKYNAPHbIE NONMMEPLI 3TUNe-
Ha. OTOT pacTBOp MNoABeprarT pekTudukaumm B KonoHHax 11 u 12. B nepBon OTroHAHOT
Hanbonee netTyuyne ANM3TUNOBLIM 3bMP N aueTanbaerna, a BO BTOPOM — 3TaHon (B Buae
a3eoTpPOonHOM cmecn, cogepxailen 95% cnupta n 5% Bogpl), npuyem oborpeB oCyLLECTBNS-
eTcsa oCTpbIM napoM. B kybe KonoHHbI 12 ocTaeTca BOAa, KOTOPYH OYMLLAOT Ha MOHOOOMEH-
HOW ycTaHoBKe 13 OT conen n BO3BpaLlaroT Ha CMELLEHNE C 3TUNEHOM U ruapaTtauuio, opra-
HN3Ys 3aMKHYTbIN BOAOOOOPOT TEXHONOMMYECKOW BOAbI.

Ana nony4YeHns CUHTETUYECKOrO TEXHNUYECKOrO 3TUMOBOrO CNupTa C KOHLUEHTpauven
He MeHee 99%, Kak npaBuno, MPUMEHAT YCTaHOBKY «[enbTa-T», npegHasHadeHHas Ans
NONYYEHNS OCYLLEHHOMO CnMpTa METOAOM AUCTUNASAUMM N ODE3BOXMBAHWA Ha MOMEKynsap-
Hbix cutax (CUNTUIMOPWT). Mony4YeHHbIN CIMPT CUHTETUYECKUN TEXHUYECKUU C KOHLEHTpa-
Lumen He meHee 99% oTKaumBaeTCs B TOBAPHO—CbIPLEBOW Mapk.

HdocturHyTble nokasaTenn NoTpebneHns Chipbs U SHEPropecypcoB Npu NPOM3BOACTBE

aTaHona npmeeAeHbl B Tabnuue 4.7.1

Tabnuya 4.7.1 — [JOCTUrHyThIE nokasaTtenu NnoTpebneHns Chipbsa 1 SHEPrOPECYPCOB Npu

npon3soaCTBeE 3TaHONa

TexHonoruna Mpamas rmgparauna aTuneHa

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepuanos

dpakuma ataHosasq, KriT 1545,8
dpakuma sTaH-nponaHoBas, Kri/T 1761,9
®pakumsa nponaHosas, Kr/T 2577,3
dpakuma nerkaa yrnesogopogHas, Kr/T 26841
BbeH3nH rasoBbii CTabuUnbHLIW, Kr/T 28927
dpakuma nponaH-NnponuneHoBas, Kr/T 473

Hopmbl pacxoga sHepreTU4ecknx pecypcos

OneKTposHeprus, KBT*u/T 1100,4
(Tkan/T) (0,95)
Map, MNkan/T 2,81
Boaa oGopotHas, M3/t 930
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4.7.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW Yo cpeay

B tabnuue 4.7.2 npepcraeneHa nHgopmMaumsa no Beidpocam 1 cbpocam npepnpusaTmn

— Npon3BOAUTENEN.

Tabnuya 4.7.2 —TekyLjme ypOBHU 3MUCCUM B OKPYKAIOLLYIO Cpeay npu NPOM3BOACTBE 3TaHona

TexHonorua Mpamas rmgparauna aTuneHa

3arpsasHaroLlme BelecTsa B Bolbpocax, r/it™*

NOx 930

CO 1841

Cymma yrnesoaopoaos
y y aopon 5600
(6e3 meTaHa)

3arpsasHarowme Belectsa B cbpocax, Kr/T

XK —

pH —

* [laHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN

4.8 NpounssoacTBo OYTUNOBLIX CNUPTOB U 2-3TUSIFeKCaHoa

4.8.1 NMpousBoacTBO BYTUNOBLIX CNINPTOB

ByTnnoBeble CNUPTLI LUMPOKO MPUMEHSAIOTCS Kak pacTBOPUTENN, B NMPON3BOACTBE Mna-
ctndumkaropos, byTmnaueTtaros, OyTunakpmunaTos, cTabnnmsaTtopos 1 np.

Mpouecc OKCOCUHTE3a — OCHOBHOM Cnocob nonydeHmnsa OyTunoBbIX CNUPTOB. [pouns-
BOACTBO CMUPTOB BKMHOYALOT B ce651 TPW OCHOBHbIX dTana:

- MONy4YeHME CMHTE3-Tasa 1 BOAOPOLS,;

- MOny4YeHue anbAerngos;

- MOfyYeHne CnNMpToB.

lNonyyeHue cuHme3s-2asa U mexHu4eckoao eodopoda

MepBas cTagnsa BCEN TEXHONOMMYECKON LIEMOYKM — MPOU3BOACTBO OKCUAA yrnepoaa m
TEXHWUYECKOro BOAOpoaa.

OCHOBHbIM MPOLIECCOM MOMYyYEeHUA OKcupa yrnepoga M TeXHUYECKoro Bogopoaa
ABNSETCA KaTanMTUYECKMA NMMPONnU3 MEeTaHa B NPUCYTCTBMM BOASHOMO napa W Yriekucrnoro
rasa, npoTekarLmm B TpybuaTon neun B NpUCyTCTBUN HUKENEBOIO Katanusaropa.

Ha cTagmm nuponunaa cbipbsi NPOTEKaT CReaytoLme 0CHOBHbIE NpeBpaLleHus:
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CH, + H,0O —*» (CO + 3H,
CH, + CO, —/» 2C0 + 2H,

CO + HO0 —® CO, + H,

Hdanee npoaykTbl nuponuaa (nuporas) ouMwaroT OT AuoKCMAaa yrnepoga noTallHOn

OYUNCTKOWU:
K,CO, + €O, + HO0 —» 2KHCO;

Ana pasgenenHvs nvporasa, npolwewero o4McTky OT AuMoKcmuaa yrnepoga, Ha BOAO-
poA U CMeCb oKChaa yrnepoga v sogopoga (CMHTe3-ras) NPUMEHSKOT NpoLecc MemoOpaHHoro
pasgeneHns rasos.

lNonyyeHue anbOeaudos

Anbgernabl nonyyaroT B OTAENEHUN rMAPODOPMUIMPOBAHUA MYTEM CUHTE3a UX U3
nponuneHa u CuHTes-rasa B NPUCYTCTBMM KaTanusatopa. B npOMbILLNEHHOCTM B KayecTBe
Kartanusaropa MCMOoSb3yT FOMOreHHble CUCTEMBbI, CoAepXKalnme KOMMEKChl NepexonHbIX
METanmnoB TPeX BUAOB:

- KIlacCUYeCKMm KOMMeKE — rmagpokapboHmn kobanbTa;

- mmgpokapboHun kobanbTa, MOANPULMPOBAHHLIV TPETUYHBIMU hochrHamu;

- IMOpPOKapOOHUIbHbIE KOMMIIEKCHI pPoAMA C  KOOPAWHUPOBAHHLIM TPETUYHBIM
dhochurHoMm.

Peakuyuio rugpodopMmnmpoBaHma NpoBOAAT NMPU YMEPEHHbIX TeMnepartypax (4o 150
°C) n BbicokOM gaeneHunn — go 320 atm. Peakuus naet ¢ BblgeneHmem tenna, pasHoeim 30
Kkan/monbe nponuneHa.

B xope cmHTesa 06pasytoTcs H-MacnsHbIn U M30MacrnsHbIN anbaernabi:
(0]

Xt + d
co H, 0
X ~

NMoMWUMO OCHOBHOM peakuun rmapodopMUNMpoBaHns B NpoLecce npoTekaroT nobou-
Hble peakumu:
rMApUpoBaHNe MacnsiHbIX anbaernaos B OyTaHonbl;

obpasoBaHue aueTaneu;
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KOHAeHCaunMAa MacndHbiX anbaerngoB C O6pa3OBaHI/IeM HeHacbIWEeHHbIX N HacCbILWEH-

HbIX anbaernaoe Cs, KOTOPble B CBOK ovepeab ruapupytoTces B cnnpThbl Cs;

POB;

obpasoBaHne adupos: Bytundopmmartos, ByTunbyTnpaTtoB 1 ApYyrux CroOXHbIX 3du-

obpasoBaHme BbICOKOMOMEKYMAPHBIX OPraHNYECKNX COEANHEHWIA,
rmapupoBaHne NponuneHa B NPonaH;

oBpasoBaHne HopMarnsHON N N30MacnsHOW KACTOT.

lMonyyeHue criupmos

ByTaHonbl nony4yaroT rMapupoBaHMeEM COOTBETCTBYHOLLUMX anbAervaoB B OTAENeHUn

rmapupoBaHnsa. Peakumsa rmgpupoBaHma npotekaeT npu HU3kom gasneHun (0,2-0,4atm) w

Temneparype Ao 140°C Ha MeaHOLMHKXPOMOBOM KaTtannaartope:

BOro);

@) OH

—I_ H2 —_—

—I_ H2 e

Mpw 3TOM NpoTEKaroT cnegyrome NoboYHbIE peakumu:

obpasoBaHme nNpocTbix acmpos (andyTnnosoro, anmsodbyTmnosoro, BytunnaobyTuno-

obpasoBanne n3obytunnaodbytnpara (peakums TULEHKO);

obpasoBaHne BbICOKOMOEKYNSIPHLIX MPOAYKTOB.

4.8.1.1 OnucaHne TeXHONMOrM4YeCKUX NpoLeccoB, UCNOSb3yEMbIX B HACTosLLEe

BpeMA

lMony4yeHue cuHmes-2a3a u mexHu4yeckoeo sodopoda

ﬂpMqunmaanaﬂ TeXHOorm4yeckada cxema nonydyeHnda CUHTe3-rasa m TexXHUYeCKoro

BOAOpoOAa npencraBsneHa Ha pucyHke 4.8.1.
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M-1 - neub nuponusa; K-1, K-2 - KOMOHHbI OYUCTKU nuponwusa; B-1, B-2 - komnpeccopsl; E-1, E-2, E-3, E-4 -
cenapaTopbl MemM6GpaHHbie
PucyHok 4.8.1 - MpuHuununanbHasa TexHonormyeckas cxema nonyvyeHna cuHtes-rasa u

TeXHWYecKoro sogopoaa

Cblpbe - NpUPOAHbIM ra3 - nocsie nNoforpesa o4ynwaeTcs OT CEePHUCTbIX COefUHEHU
N CMelmnBaeTca C Yr/eKUC/lbIM rasoMm, BOASAHbIM MapomMm B 3ajaHHOM O06bEMHOM
COOTHOLWIEeHNK. [laporasoBasi CMeCb MNOCTynaeT B peakuWoHHble Tpyobbl neun [1-1,
3anosiIHeHHble kaTanmsatopom. B Tpybax neunm [1-1 npoucxoguT npouyecc nuMposnsa
yrneBofo0poOAO0B 3a CYET Tensia CropaHnsa TOMJIMBHOIO rasa.

Mocne neunm ra3 nocTynaetr B peb6oinep T-1 pereHepatopa K-1, nocne yero
HanpaB/fisieTcsa B KOMOHHY K-2 (abcopbep) 4719 OUYUCTKM NPOAYKTOB NMposu3a OT Auokcupga
yrnepoga pactBOpoM ropsiyero noraia.

HacblleHHbI pacTBoOp noTalwa M3 HUXHEN YyacTu KOMOHHbI K-2 nocTynaeT B BEPXHIOK
yacTb pereHepatopa K-1. M3 cpegHei yactu K-1 rpy60 pereHepupoBaHHbIi pacTBOp notawla
nogaeTcsl Ha OpPOLIEHWE B CPEeAHKK 4YacTb KOAOHHbI K-2. TOHKO pereHepupoBaHHbIN
pacTsop noTawa c Hu3a K-1 nopgaetcAa Ha BepX KOMOHHbI K-2. [llocne atoro Auokcupg
yrnepoga Hanpas/sisieTca Ha Bcac Komnpeccopa B-1. C HarHetaHus kommnpeccopa LUOKCUA,
yrnepoga nocTtynaeTtT Ha CMeleHue C BOAAHbIM MapoM W MPUpPOAHbIM ra3om, a 3aTteMm B
peakunoHHble TPpy6obl neun MM-1.

OunweHHbI OT AnMokcuaa yrnepoga nuporas oxnaxpgaeTtcs v oTaenserca OoT Bnaru,
nocne 4ero nuporas noctynaet Ha Bcac Nepsoil cekuum komnpeccopa B-2, 3aTem Ha 610K
MemMbpaH. Ha 6510ke memb6paH npoucxoauT pasgeneHuve rasa Ha sogopopn (98 un 99%) nu
CMecb okcupa yrnepoga u sogopoga (cuHtes-ras). MNMuporas ¢ HarHeTaHWa NepsBoi CTyneHu
komnpeccopa B-2 nocTtynaetT Ha nepsByw a3y cenapatopos E-1, cocrtoawyw w3 28

BEPTUKa/IbHbIX annapatoB C YCTAHOBJ/IEHHbBIMU B HUX MeM6paHaMI/I, rpe npoumcxoanT
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pasfesieHne rasa Ha CMecCb OKcuAa yrnepoga v BoAopoja UM Ha BOAOPOACOAepXaliunii ras.
Mocne nepsoil (pasbl ras3 nocrtynaeT Ha Bcac BTOPOM CTyneHW komnpeccopa B-2, rge
KOMNpuUMupyeTcsa U nofgaeTcsa B KOJIJIEKTOP CUHTe3-rasa. Bopgopoacogepxawmuii rasz nocne
nepsoil hasbl cenapaTopoB MNocTynaeT Ha BTOpyk a3y cenapatopoB E-2, cocrtoswy u3
yeTblpex annapartoB. Ha BTopoi ha3e npoucxoguTt pasgeneHne BoAOpOACOLEPXKALLErOo rasa
Ha pABa noTtoka. [powepwuini ra3 € HWKHeER YacTm cenapatopa E-2 noctynaet Ha
cenapaTtopbl yeTBepToin (hasbl E-4, rge npoucxoauT panvHeliwee pasgeneHue rasa. He
NpoLWeALWnin ra3 ¢ BEpPXHE YacTu BTOPOI pasbl NOCTynaeT Ha cenapatopbl TpeTbei dasbl.
He npowepgwnini raz ¢ BepxHel yactm E-3 HanpaBnseTcsa Ha komnpeccop B-2 (peuukn 1).
Mpowepwuin ras (Bogopos 98 %) c HwkKHel yacTn E-3 HanpaBnseTtca notpebutento. Mas c
BepxHel 4vactu E-4 noctynaeT Ha Bcac B-2 (peuukn 2). Bogopoa, npowepwmnin 4yepes
Mem6paHbl cenapaTtopoB 4eTBepToOl hasbl, NOCTynaeT Ha Bcac TpeTbel cTyneHun B-2. Ha
TpeTbel cTyneHn B-2 Bogopog 99% KomnpumupyeTcsa n ganee nogaeTtcs notpebutensim.

MonyyeHne anbaerngos

MpuHUMNUuanbHas TeXHONOrMyeckas cxema noslydeHus MacnsHblX anbAerngoB npepg-

CTaB/ieHa Ha pucyHke 4.8.2.

P-1 - peakTop kap6oHunoo6bpasoBaHusa; P-2, P-3 - peaktopbl rugpocopmunuposanusa; E-1, E-2, E-3, E-4 - ce-
napatopsbl; P-4 - peakTtop okucnutenbHo aekobanbtusayun; K-3, K-4, K-5 - pektndmkaynoHHbie KOMNOHHbI; T-1

- pekynepaTtop.

PucyHok 4.8.2 - lMpuHuMnuanbHaa TeEXHOMIOTMYecKkas cxema nosiy4eHnsa MacngaHbiX anbaeru-

[0B

Mpouecc  rMAPohoOpPMUINPOBAHUSA nponuneHa  ocylwecTBaseTcs B OBYyX
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nocrnepoBaTenbHO CoefAuHeHHbIX annapatax P-2 wn P-3. O6pasoBaHne kapboHunos
kobanbTa OCYLIECTBMNSAETCA B OTAENbHOM annapare KonoHHoro Tuna P-1. lMonyyeHHbIn
pacteop kapboHunoe kobansTa noctynaet B peaktop P-2. Tyaa e noctynaroT NponuneH n
cuHTes-ras. B xoge cmHTesa 06pasyroTcsa H-MacnsHbIi U U30OMacnsaHbIM anbaerngb.

MpopykTbl rnmapodopMunmpoBaHna, BbIXOAAWME W3 peakTopa P-3, otparoT cBoe
Tenno B T-1 Cbipbto, NogaBsaemMoMy Ha kapboHunoobpasosaHune B P-1, 3aTtem oxnaxgaroTcs
M nocTtynarT B cenapartop E-1. Belgenarwowmecs us Xngkoctn B cenapartope E-1 rasel (B
ocHoBHOM cmeck CO n H2) gpoccennpyroTcs 1 copackiBatoTCa B TONNMBHYHO ceTb. COpocom
rasa ns E-1 perynupyeTtca gasneHue B cucteme rugpodopmMmmnmpoBanns. Kngkme npogyKTol
n3 E-1 gpoccenupyrotca B cenapartope HuM3Koro gaenenus E-2. N3 cenaparopa HWM3KOro
AaBMNeHVs Takke OTBOAMTCH OCTaBLUEECH KONMMYECTBO rasa, BblAENMBLLErOCa U3 XUAKOCTU.
Hanee npoaykTbl rnapodOpMUIMPOBaHNS NOAAKTCHA Ha OKUCIUTENBHYH AekobanbTuaauuto.

Cragus okucnutenbHoM  gekobanbTM3aumm npegHasHadeHa Aans  nepeesoja
kapboHmnos kobanbTa, coAepXawmxca B NPOAYKTax rmapodopMmnmpoBaHus, B
TepmoycTonumByro opmy conm kobanbTa OpraHM4Yyeckmx Kucnot — nytem obpaboTkm
NPOAYKTOB rMApPOOPMUIMPOBaAHNA KUCNOPOAOM BO3dyxa npu m3bbITKE OpraHnYecKmnx
KMCIOT.

Obpasyowmecs TEpMUYECKM YCTONYMBBLIE MacnopacTBopuMMble conn  kobanesTta
OPraHNYeCcKMX KUCNOT MNPW NOCNeayrLwen pektudukaumm npoaykToB AekobansTmsaumm
ocTarTcs B KyOOBOM OCTaTke M BO3BpAaLLANOTCs Ha cTtaauto kapboHmnoobpasoBaHus, rae
BHOBb NEPEBOAATCA B kKapOoHUbI kobanbTa.

MpopykTel rmagpodopMmnnMpoBaHus M3 cenapatopa E-2 nocTtynalT B peakTop
aekobanbTn3aumn P-4. B peaktop Takke nogaeTcsa BO3AYyX W 2-3TUMrekcaHoBas Kucnora.
Peaktop npeacraenser cobonm nonmb  annapaT, BO34yxX NojaeTca  udepes
pacnpegenutensHele yctpouctea. locne peaktopa P-4 npopykT ruapodhopMmnnmpoBaHns
coaepxumT kobanbT B BUAE CONEN N NPOXOANT NocnegoBaTensHo gea cenapatopa E-3 n E-4.
Mocne cenapatopoB NPOAYKTbI  rMAPOMPOPMUAMPOBAHNA NOJAKTCA Ha  CTaguto
pekTndmnkaumm.

B cmecn ¢ aguctunnatom konoHHbl K-5 katanu3at noctynaet B KOMOHHy K-3.
AnctnnnatoM KonoHHbl K-3 oTbupatoTcs cymmapHble anbaeruabl, KoTopble nojarTca B
nuTaHne KonoHHbl K-4. BbokoBbiM nNOroHoM KOMNOHHbI K-3 oTbupaeTtca OyTaHONbLHO-
BytundopmmnaTtHas dpakums. Kybosbin npogykT K-3 nogaetcsa B nutaHme konoHHbl K-5, Tyaa
Xe BbIBOAUTCH KyOOBbIM NPOoAYKT KOMOHHbI K-8 y3ana pektudukaumm OyTunosbIX CNMPTOB.
Anctmnnatom KonoHHbl K-4 BbIBOANTCA M3OMacnsaHbin anbgerng, na kyba konoHHbl K-4

BbIBOAUTCA H-MAacnaHbIv anbaerug.
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C Bepxa KoNoHHbl K-5 BbIBOAATCA cnupTbl, 6yTundgopmuatel 1 nogawTca B nutaHue
KO/IOHHbI K-3 B KauecTBe peuukna. [jumepHasa pakums BbiBOAUTCA B BUAe GOKOBOro noroHa
KOMOHHbI K-5. Copepxauimecs B Helh anbgerngbl Ce - 2-aTunrekcaHanb U 2-3TUNrekceHanb
- MCNOJb3YKTCA OJ1 NOSyYeHUs 2-3TUJ-TeKCaHOBOW KUCOTbI.

Kyb6oBbili kKoGanbTcogepxalwmnii ocTaToK KOMOHHbI K-5 noctynaeTr B oTAeneHue
rmagpoopmunnpoBaHus, 6asaHCcoBOe KO/MYECTBO Ky6OBOro ocTaTka BbIBOAUTCA Ha
pereHepauunio 1 BOCMNOJIHEHME NOTepb KobGanbTa. W3 Kyb6OBOro ocrtartka KOMOHHblI K-5
n3pnekaeTca KobanbT nytem 06pabOTKM YKCYCHOW KWCNOTON (Ha CXeme He nokKasaHo).
Mony4yeHHbIn auyeTat KobasbTa UCMNONbL3YyeTCsa A1 NPUTOTOBNIEHNA CBEXEro katanusaropa -
conieil kKob6anbTa BbICLUuX OPraHUYecKnx KUCnoT.

NonyyeHne cnupToB

MpuHuMNUuanbHas TexXHo/Iornyeckasa cxema MosiydyeHns OyTUIOBbLIX CAUPTOB Npeg-

cTaB/ieHa Ha pucyHke 4.8.3.

P-8/1-4 - peakTopbl napodasHoro rugpuposaxus; P-5 - peaktop rugpuposanus; E-5, E-8, E-9, E-7 -
emkocTy; E-6/1-4, E-10 - cenapatopsbl; K-6, K-7, K-8, K-9 - pektudmkaumoHHble KOMTOHHbLI; -2 - neub;

ra-8/1-4 - rasopgyska; T-2 - Ten/1006MEHHNK
PucyHok 4.8.3 - TpuHuunuanbHaa TexHonormyeckas cxema nonydyeHna 6yTnnoBbiX CNMPTOB

MmaopuposaHne wnsomacnaHoro (MMA) un H-macngHoro (HMA) anbpervpgos  [o
COOTBETCTBYHOLNX OGYTUIOBbLIX CNMPTOB OCYLLECTBNAETCA B NapoBoil hasze B peakrtopax P-
8/1-4 (Tpyb6uatoro tuna). Kak npaBuno, n3 MMerwwmnxcs napannenbHo paboTawuwmx YyeTbipex
cuctemM Tpu paboTtalT no cxeme nepepabotkn VIMA, a ogHa - no cxeme nepepabotkn HMA.
N3omacnsaHblil anbgerng ¢ Bepxa KOMOHHbI K-4 (pekTudukauusa MacnsHbiX anibAernios)

nogaeTcss B eMKoCTb E-5, ganee nogaeTcs B nogorpeBatens T-2, Tyga Xe noctynaet
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cBexun Bogopod. [lpouecc rmapuvpoBaHMa MNPOUCXOAUT B peakTopax B NPUCYTCTBUM
Meabcojepxawmx katanusatopoB. [ugporeHmsaT BbIBOOUTCS 4Yepes cenapatop E-6 B
emkocTe E-7 n panee nojaetca Ha ysen pektudukaumm B MUTaHUe KOMOHHbI K-6.
Linpkynmpytomii Bogopog ¢ Bepxa cenapatopa E-2 nogaetca Ha Bcacrasoayskm [[[1-8/1-4 n
BO3BpaLLaeTCsa B peakTop.

H-macnsaHein anbgerng (kyboBbin NpoaykT konoHHbl K-4) nopgaetcsa B emkocTb E-8,
Aanee aHanornyHo cxeme rugpuposaHna MMA CoBMeCTHO € BOAOPOAOM HanpaeBnseTcsa B
OAWH 13 peaktopoB P-8. [maporeHnsar BbIBOAUTCA B eMKOCTb E-9 U panee nogaetcsa Ha
y3en pektudumkaumm B nnTaHmne KOMOoHHbI K-8.

AdononHuTeneHbIM  UCTOYHUMKOM  OyTMMOBLIX CNMPTOB  aBngeTca  OyTaHONbHO-
BytundopmnaTtHas dppakums (bbPd), kotopas BbiBOANTCA BOKOBLIM MOrOHOM KOMOHHBLI K-3
N npeactaensaeT cobon CnoxHyro CMeChb, cogepxailyto ao 60% macc. bytmndopmmaTos u
10 40% macc. ByTnnoBbIX CNUPTOB.

BbPd nopaetca B neub [1-2. Tyga ke nopgaetca Boaopoa € kKoHueHTpaumen 99%.
[lanee raso-cbipbeBas CMeCb MOCTYMNaeT B BEPXHIOK YacTb peakTopa P-5, rae B npucyTcTemm
LUMHKCoAepKaLlero kartanmaaropa npoucxoamT npouecc paclienneHms 6ytmnndopmmartos 4o
OyTaHonoB 1 OKUCK yrnepoga.

Kpome TOro, moryt npoucxogutb nobBoyHble peakumn, Hanpumep, obpasoBaHve
MacnaHbIX anbferMaoB  3a CYeT npouecca  gernapuposaHvs  OyTUNOBbIX  CIMPTOB,
obpasosaHmne BKI1. lMonyyeHHble OyTunoBbie COMPTbI MOJANOTCA Ha pekTudukaumo B
KonoHHy K-6, Tyma xe BbIBOAUTCA NOTOK nocne rugpuposanna UMA. TexHuuecknn
n3o00yTaHon BbIBOAUTCA C BeEpxa KONMOHHblI K-6 1 nogaetca B konoHHy K-7. B konoHHe K-7
NPOUNCXOAUT OYUCTKa N30BYyTMMNOBOro CnvpTa oT npumecen. BepxHnin NpoayKT KONOHHbI K-7
npeacraBnaeT cobon CNOXHYH0 CMeChb a3eoTpPOonoB BOAbl C MacrnaHbIMW ansgerngamm,
achmpamm, n3obyTunoebiM CNUPTOM. AUCTUNNAT KONMOHHbI K-7 nocTynaeTr COBMECTHO C
Apyrummn noBoYHbIMK NpoaykTaMmn Ha nepepaboTtky B KONOHHY K-10 (Ha cxeme He nokasaHa)
ansa  nonydeHna COKa. bBoOkOBbIM MOroHOM  KONMOHHbI  K-7  BbIBOAWUTCA TOBapHbIN
n300yTnNoBbLIN CNMpPT.

Ky6oBbin npoaykt kKonoHHbl K-7 nogaetcsa B nutaHne konoHHel K-8, Typa xe
nocTynaeT TexXHUYeckun H-ByTmnoBbiM cnmpTt M3 emkocTn E-8 (ysen rmapupoBaHus).
AncTnnnaTt konoHHbl K-8 nogaetca B nutaHuMe KonoHHbl K-9. KonoHnHa K-9 npegHasHaveHa
ANA NONyYeHnsa ToBapHOro H-OyTMNoBOro cnmpTa, KOTOpbI BbIBOAUTCA HOKOBbLIM MOrOHOM.

Anctnnnat konoHHbl K-9 — «aupHas ronoska» — BO3BpaLLaeTCa B NUTAHNE KONMOHHbI
K-6. KyGoBbi npoaykT KonoHHbI K-9 BbiBOANTCA B NUTaHMe KonoHHbI K-8. Kybosbin npoaykT

konoHHbl K-8 npeactaBnaer cobon cmecb H-OytaHona ¢ BKIl, BbiBOANTCA Ha y3en
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pekTndmnkaumm MacnaHblX anb4ermaoB B NUTaHUE KOMOHHbI K-5.
JocTurHyTble nokasaTtenn NoTpebneHns Coipbs U SHEPropeCcypcoB MpPU NPOM3BOACTBE

OyTnnoebIx CNMPTOB NpuBeaeHsl B Tabnmue 4.8.1.
4.8.1.2 TeKkywme ypoBHU 3IMUCCUN B OKPYXKaKOWWLYIO cpeny

TekylimMe ypOBHM 3MUCCUM B OKPYXKaloLlyto cpeny npv Npou3BoacTBe OyTMMoBbIX

CNMpPTOB NpmMBEAEHbI B Tabnvue 4.8.2.

Tabnuya 4.8.2 — [JoCTUrHyThIE NokasaTenu noTpebneHms Cbipbs U SHEPrOpeCcypcoB npu

npounsBoAcTBE BYTMUNOBbLIX CNUPTOB

TexHonorus MonyyeHne 6yTMNOBLIX CNUPTOB MO KOBANBTOBOW TEXHONOMMM

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuanos

MponuneH, kr/T 710-780
Hopmbl pacxofna aHepreTuyeckmnx pecypcos
OneKTposHeprmsa, KBT*u/T 280-310
(Mkan/T) (0,241-0,267)
Map, Mkan/T 1,51-1,67
Tonnueo, M3/t 60-66

Tabnuya 4.8.3 —TekyLime ypOBHU 3MUCCUM B OKPYKAKOLLYIO Cpeay Npy Npom3BoaCcTBE OyTUNOBbIX

CNUPTOB.
TexHonorus Mony4yeHne 6yTMNOBLIX CAMPTOB MO KOBANbLTOBOW TEXHONOTN
3arpsasHarowme Belectsa B Boibpocax, r/it*
NOx He Bonee 1890
CO He Bonee 1346

Cymma yrnesoaopoaos
Y Y AOPOR He Bbonee 765
(6e3 meTaHa)

3arpsasHarowpme Belectsa B cbpocax, Kr/T

HedTenpoaykrbl He Bonee 0,25
XIK He Bonee 50
pH 7,1-10,5ea. pH

* [laHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN

4.8.2 NpousBoacTBO 2-3TUNreKcaHona

Mpon3BOACTBO 2-3TUNreKCaHona TEXHOMOTMYECKM Hepasdenumo CBA3aHO C Npous-
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BOACTBOM OyTUNOBBLIX CMMPTOB, NOSTOMY €ro onucaHue NpMBeAEHO HEMOCPELACTBEHHO Nocne
npon3BoaCcTBa BYyTUNOBLIX CINPTOB.

2-sTunrekcaHon (2-9N) — BaXKHbIW NPOAYKT OCHOBHOIMO OPraHM4eckoro n HeTexmmm-
yeckoro cuHTesa. bonee 65% nponssoanmoro B mmpe 2-9IC nget Ha npomMsBOACTBO NacTm-
dukaTopoB, cambIM pacnpoCTpaHeHHbIM N3 HUX Noka aBnaeTca anoktundtanart (JOO).

2-3TUnrekcaHon Ncnonb3yeTca Takke ANng NPUroTOBMNEHUS CITOXXHO3MPUPHBLIX CMa3oK U
3MynbraTopoB, NPUCagoK K TONNMBam U Macnam n Kak pactBopuTesnls MHOMMX OfIMrOMEPOB U
NoONMMEpPOB.

B kauecTtBe mcxogHOro Bellectea anda cuHTesa 2-Of BbICTYNaeT H-MacnsHbIA anbae-
rma, NOSTOMY YCTaAHOBKM MONyYeHNs 2-sTunrekcaHona obblYHO BXOAAT B €4UHbIN NPOM3BOA-
CTBEHHBIM KOMMIIEKC C YCTAHOBKaMKM OKCOCUMHTE3a (CM. n. 4.8).

CuHTes 2-sTmunrekcaHona 13 MacnsHoro ansgermga cCoctouT U3 AByX CTagun:

e anbfonbHas KOHAEHcauMs MacnaHoro ansgermga ¢ obpasoBaHnem  2-
3TUArekceHans,

* rMapupoBaHue 2-aTUNrekceHansa B 2-sTUnrekcaHorn.

Mony4yeHne 2-aTunrekceHans

KongeHcaums H-macnaHoro ansgernga B 2-3 OCyLecTBNAeTCs Npyu YMEPEHHbIX TEM-

neparypax (8o 150 °C) n HebonbLlIOM AaBneHun (40 7 atMm) No CNeayroLnM peakunam:

Anbgonusauus:
H OH H
NaOH
2 —_—
H,C o} H3C 0
H,C
KpoToHusauus:
OH H

H
—_—
HaC o HiG /\/E/KO 4 o
HsC HsC

Tennosoun adbdpekT peakuymnAH = —436,0 k[x Ha 1 Kr 2-3TunrekceHans.

Mpn npoBeaeHWM gaHHOro npouecca HabnogaeTcsa psg NoBOUHbLIX peakunn:

- Peakuyusa KanHmyuyapo-TuweHko ¢ obpasosaHmem BytaHona n Bytupara HaTpus;

- OGpasoBaHne TpUMEpPHbLIX MNPOAYKTOB CHOXHbIX 3dupoB (MOHOGyTUpaT-2-
aTunrekcaHgnon-1,3);

- Hewntpanusaums macnsaHon kncnotbel ¢ obpasoaHmem Bytupata HaTpus;
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- KoHpeHcauma macnsHoro M M30OMacnsHoro ansgerngos ¢ obpasoBaHvem 4-
METUM-2-3TUNNEHTEHarb.
Mony4yeHne 2-sTUnrekcaHona

MMapupoBaHme 2-3TUIrekceHarns NPOUCXOAUT MO peakuui:
H

H;C \ O + 2H, — OH

HaC HsC

Tennosoun adbdpekT peakummnAH = —1046,7 [k Ha 1 kr 2-aTunrekceHans.

Mpn npoBeaeHWM gaHHOro npouecca HabnogaeTca psg NoBOUHbLIX peakunn:

- rmapwpoBaHuMe MacnsHoro ansgernga ¢ obpasosaHvem dytaHona;

- rmagpupoBaHue  4-MeTun-2-sTunneHteHans ¢ obpasoBaHneMm - 4-meTun-2-
3TUNNEHTaHonNga,

- rmgpupoBaHne OytundopmnaTos, OytunbytmpaTto, auetanem wn MacnsHbixX
KMCNOT A0 ByTUNOBLIX CNNPTOB,

- KOHAEeHcauus MacrsHoro n n3omMacnaHoro anbaernaoB ¢ obpasoBaHMemM 4-meTun-

2-3TunneHTeHans.

4.8.2.1 OnucaHne TEXHOJIONMYECKUX MPOLECCOB, UCMOSIb3yEMbIX B HacToslee

BpeMA

4.8.2.1.1 NMponsBoacTBO 2-3TUNreKcaHorsia u3 H-MmacnsiHoro anbgernga
Ha pucyHke 4.8.4 npeacraBneHa npuHUMNManbHasa TexXHOMormyeckas cxema npoms-

BOACTBa 2-3TUNrekcaHona u3 H-mMacnaHoro ansgernaa.
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1- UMPKYNALMOHHBIA HacoC;2- peakTop KOHAeHcaunun;3 - XoNoANNbHUK;4- OTCTONHUK;5 - y3en NpoMbIBKW;6 - caTypaunoHHas KOMOHHA;7 -ra3ofyBKa;8 - Tennoob-
MEHHUK;9- peakTop rugpuposaHus; 10,18 - cenapartopbl; 11,13- 16,19- BakyyMHble pekTU(UKALUOHHbIE KOMIOHHbI;12 -0TnapHasa KOJ/IOHHa; 17 - peakTop AOruAapu-
poBaHus;! - MacnsaHbll anbgerng; Il - BoAHbIA pacTBop wenouu; Il - NnpoaykTbl KOHAEHCcaUun;™ - CTOYHble BOAbl Ha TepMuyeckoe ob6esBpexuBaHne; V - OTMbITbIN
OT Wenoum 2-aTunrekceHanb-coipey” - sogopog; VIl - napbl 2-aTunrekceHanss B Toke Bogopoaa; VI - npoaykTbl rmapupoBaHmns;® - Ky60Bblii NPOAYKT HAa TEpMU-
yeckoe obe3BpexuBaHue; X - 2-aTunrekcaHon-coipeuy;Xl - 6ytaHonbHasa dpakumsa; Xl - cmecb anbgerngos CB XL - 2-3TunrekcaHon-pektudgukat; XIV - 6yTuno-

Bble CNUPTbI; XV - TOBAPHbIA 2-3TUTEKCAHON.

PuncyHok 4.8.4 - MpuHunnmnanbHasa TeXHO/IOTMYecKas cxema Npou3BOACTBa 2-3TUreKcaHoa U3 H-Mac/aHoro anbaermaa
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MacnsHeIn anbgerng u pacTBop rMapoKcuaa HaTpusa NOAAKT Ha BXOA, LMPKYNALMOH-
HOro Hacoca 1, rage OHM CMELUMBAKTCA C LIMPKYNMPYIOWMM pacTBOPOM, a 3aTeM HanpaBnswoT
B peakTop KoHaeHcaumn 2 TpybyaToro Tuna. Peakuma anbAonbHOW KOHAEHCaUMM MacnsHoro
anbaernaa ocywectensetca npyu 120-140 °C n gasneHum 0,4-0,6 MlMa. KoHeBepcus macnsg-
Horo anbgermnga goctumraeT 99 %, a CenekTMBHOCTbL MO 2-aTunrekceHanto 97,5 %. B pacwum-
PUTENBHOM 4acTW peakTopa NPOUCXOANT OTAENEHME LLENOYHOro pacTtBopa, KOTOpPbIA BO3-
BpaLwaroT B LMKk, MNMpoayKTbl KOHAEHCALMKM NOCNE OXNaXAEHNA B XONoaunbHUKe 3 nocTyna-
tOT B OTCTOWHUK 4 ANA OTCnamMBaHWA OT BOAHOrO CNoH, nognexawero TepMmmy4eckomy obes-
BpexmBaHuo. OTMbITbIV OT WEeno4yn 2-3TUNrekceHanbs B yane 5 ncnapaeTtca B TOke Bogopoaa
B caTypauymoHHOM KONoHHe 6. MNogaya CBeXero n LMpKynaumMoHHOro BOAOPOAA OCYLLEeCTBNS-
eTcsa razogyskon 7. C Bepxa KOMOHHbLI OTBOAAT B TOKE BOAOPOAA Napbl 2-3TUNrekceHans, Ko-
TOpble Yepe3 TennoodbMeHHNK 8 NocTynaroT B peakTop rugpuposaHma 9. Cbem TennoTbl pe-
aKunn OCYLLECTBNSAETCA 3a CYeT ucnapeHus napoBOro KOHAeHcara B MeXTpyOHOM npo-
cTpaHcTBe. [MpoayKTbl rnapupoBaHns Nocne oxXnaxaeHns pasgensarotcs B cenaparope 10 Ha
LMPKYNALMOHHBIN BOLOPOA, YacTb KOTOPOro CAyBaltT Ha TepMuyeckoe obesBpexmBaHue, u
XUOKWA NPOAYKT, coaepxawmn 2-atunrekcaHon. Bo nabexaHne HakonneHnsa BbICOKOKMMS-
LMX NPOAYKTOB M3 KyDa KONMOHHbI 6 BbIBOAAT YacTb LMPKYNMPYIOLLEro 2-3TunrekceHans w
HanpaBnsOT B OTNAPHY KOMOHHY 12 ANS OTAENEHUS BbICOKOKUMALMX NPoAyKTOB. OpraHu-
YeCKUM CNown QUCTUNNATa OTKaYMBAKT Ha rMAPUPOBaHNE, a BOAHbIA CIOM — Ha o4nCTKy. Ky-
O0BbLIV NPOAYKT HANPaBNAOT HA TEPMUYECKOoe 0De3BpEXMBAHNE.

YKungkn npoaykt ns cenapartopa 10 nocTtynaeT B BaKyyMHYH PEKTUMMKALNOHHYHO KO-
NOHHY 11 ANA OTAENEHUS NErknx NPoAyKToB — B OCHOBHOM OyTMNoBbIX crnvpToB. Ky6oBbin
NPOAYKT — 2-3TUrekcaHo-cbipel, — M3 KOMoHHbl 11 NOCTynaeT B BakyyMHYHO pekTudunkaum-
OHHYH KOMOHHY 13 Ana OTrOHKM anbfernaoB (2-aTuirekceHans v 2-atunrekcaHans), KoTo-
pble BO3BpaLlaroT Ha rugpupoBaHmne. KyboBbiv NpOAYKT NOAat0T B BaKyyMHYHO pekTudukaum-
OHHYIO KOJOHHY 14, C BEpXa KOTOPON OTBOAAT 2-3TUIrekcaHon-petudukar, a kyboBbin npo-
AYKT HanpaeBnsT B BaKyyMHYI PEKTUPUKAUMOHHYHO KONMOHHY 15 ans pousenedeHua 2-
3TUMArekcaHona n BbIBOAA BbICOKOKMNALLMX MPOAYKTOB Ha Tepmuyeckoe obesBpexmBaHue.
byTaHoneHaa dpakymsa na KoNoHHbl 11 NOCTynaeT B PEKTUMIUKALMOHHYIO KONOHHY 16, C Bep-
Xa KOTOPOM OTBOAAT OyTUMNOBBIE CAMPTLI, @ C HU3a — 2-3TUNTEeKCeHarnb, BO3BpaLlaeMbIv Ha
rmapupoBaHmve.

2-3TUnrekcaHon-pekTudmkaT ¢ KOnoHHbl 14 HanpaBngeTcsa Ha AornapupoBaHne Co-
Aepxawmxca B Hem anbaernaoB Cs B peaktop 17, panee otgenserca B cenaparope 18 ot
BOAOPOA4A W NOAAETCHA HA OKOHYATENBHYIO OYUCTKY B BaKyyMHYHO PEKTUDUKALIMOHHYH KOMOH-

Hy19. ToBapHbIN 2-3TUnrekcaHon otbupaetca B sunae 60koBoro noroHa. Kybosbin NpoaykT v
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OUCTUNNAT U3 KOMTOHHbI 19 BO3BpallalTCcsa B KOJTOHHY 11.

4.8.2.1.2 TMpon3BOACTBO 2-3TUAreKcaHona U3 H-macnsgaHoro anbgernga (TexHono-

rma 2)

[pyroii BapnaHT TEXHO/IOTMX NpUBELEH Ha pucyHke 4.8.5

P-6 - peakTop-anbfokpoToHusatop; P-7, P-9 - peaktopbl rugpuposaHus; K-11, K-12, K-13, K-14, K-15, K-16 -

peKkTudUKaLNOHHbIE KONMOHHLI; E-13 - emkocTb; -7 - razogyska

PucyHok 4.8.5 - MpuHunnnanbHasa TexHonormyeckas cxema nponssoAcTBa 2-3TUnNrekcaHona

N3 H-MacC/iIAHOro anbaernga

H-macnsHbili anbgerng (HMA) nogaetcs B Tpyu napanfienbHo paboTallinx peakropa
P-6/A,B,C, raoe B NpuUCyTCTBMU LUPKYINPYOLLEro pacTBopa LWesovyn npoucxogut obpasosa-
Hue 2-3TunrekceHansd. 2-aTuirekceHasnb NnogBepraeTcsas OTMbIBKE OT LLEesioun npu cMelnsa-
HMX C NMapoBbiM KoHAeHcaTtoMm. OTcTOABLUAACA XMM. 3arpA3HeHHas Boja CcO crejamMun opra-
HUKN W LWEenoYn BbIBOAUTCA C YCTAHOBKM B npouecce asbAoKPOTOHM3aUUM U NPpU Harpese 2-
aTUArekceHana ob6pasyrTcs BbiCOKOKMNawme npogyktbl (BKM). Bo m3bexaHune HakonneHus
BKIM n3 emkoctn E-13 yacTb 2-3TU/ITEKCEHaNA NofaeTcs Ha pekTudukauunio B KONOHHY K-11.
Ona yactuyHoro pacuwennedua BKI go 2-atunrekceHana npegycMoTpeHa nojava wWesouuv B
KOMOHHY K-11.2-3TunrekceHasb HarpesaeTcAa M nofaeTcd B ucnapuTesibHble KOJSIOHHbl K-
12/A,B,C,D, rge ucnapseTcsa B TOKe UUPKY/AMPYHOLero sogoposa.

MvapvpoBaHne 2-3TuNrekceHand B 2-3TUJ/ITEKCAaHO/1 OCYLLeCTBNAETCA B 4YeTblpex na-

pannenbHo pa6oTawlWmx cucTemMax napodasHoro ruapupoBaHus. pouecc rmapvpoBaHus
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NPOUNCXOAUT B NaporasoBon ase B NpUCYTCTBUM MEAHOXPOMOBOrO KaTtanuaaropa B Tpybua-
ToM peaktope P-7/A,B,C,D. Cmecb napoB 2-3TunrekceHana u BOAOPOAa C Bepxa KOMOHHbI
K-12/A,B,C,D noctynaet B peaktopbl P-7/A,B,C,D. 2-sTmunrekcaHon-CbipeLl, Ha BbIXxoae u3
peaktopoB P-7/A,B,C,D koHAeHCUpPYeTCA, HE CKOHAEHCMPOBaBLUMWCS BOAOPOA NOCTYNaeT Ha
rasogysku '1-7/A,B,C,D n BHoBb nogaetca B ncnaputenm K-12/A B,C,D. [1nsa nogaepxaHus
cogepxaHma Bogopoda B LUMPKYNALUMOHHOM KOHTYpe He meHee 90% Ha BXxoAe B KOMNOHHbI K-
12/A,B,C,D posupyetcsa ceexun sogopos 98%. [danee 2-atunrekcaHon-colpel, nocne rma-
pPUPOBaHWS NOCTYNaeT B OTAENEHNE peKkTudmKaumn.

2-3TUNrekcaHon-Chipel, cogepXallmn npumecn TSKenbIX NPoaykToB, anbaernasl Cs,
BOAY, NoAaeTCca B NUTaHME PeKTUdOMKaLUMOHHON KONOHHBLI K-13. C Bepxa KonoHHbl K-13 Bbl-
BOAMUTCA OyTaHONbHaa bpakums, KoTopasa NojaeTca Ha NPOoM3BOACTBO OyTMMOBLIX CIMPTOB
Ana n3enedeHnsa bytaHonoB. KyboBbein npoaykT kKoNoHHbI K-13 nogaeTcs B KonoHHy K-14. C
Bepxa KOMOHHbI BbIBOAATCA anbaernabl Cs, KOTOPblE MOAATCA Ha CTaguto napodasHoro
rmapupoBannsa. 2-sTunrekcaHon ua kyba konoHHel K-14 nogaetca B konoHHy K-15. C Bepxa
KONOoHHbI K-15 otbnpaeTtca 2-aTunrekcaHon-pektudmkaT, KOTOpbIM NOAAETCA Ha Xuakodas-
Hoe rngpupoBaHne B peaktop P-9. Kybosbi npogykT konoHHbl K-15 nogBepraetcs pektu-
dhurkaumm B Hacago4yHoW oTnapHou konoHHe K-16. Mapbl 2-aTunrekcaHona ¢ Bepxa KOMOHHbI
K-16 noctynatot B nutaHme konoHHbl K-13. C HM3a Hacago4yHOW KONOHHbI K-16 BbIBOAATCA
TSPKENbIE MPOAYKTbI.

2-3TUNrekcaHon-pekTnunkaTr ¢ CyMmapHbiM COAEepXKaHuem 2-aTuirekceHans un 2-
atunrekcaHans He 6onee 2% macc.m Bogopos 99% nopaeTca B peakTop XuakodasHoro
rmapuposannsa P-9 gna gormapvpoBaHusa anbAernioB B NPUCYTCTBUMM CMNaBHOMO arnkoMo-
HUKENb-TUTAHOBOrO Katanmaartopa. ToBapHbIM 2-3TUNFEKCaHOoN BbIBOAUTCA C HU3a peakTopa
P-9.

JocTurHyTble nokasaTtenn NoTpebneHns Chipbs U SHEPropecypcoB MpU NPOM3BOACTBE

2-3TnnrekcaHona npueeaeHsl B Tabnuue 4.8 4.

Tabnuya 4.8.4 — [JOCTUrHyThbIE NokasaTenu noTpebneHms Cbipbs U SHEPrOpeCcypcoB npu

npounssogcrtee 2-3TUnrekcaHona

TexHonorus mapupoBaHue 2-aTunrekceHans

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuanos

MacnsHbin anbaerng, Kri/t 1150-1265

Hopmbl pacxoga sHeEPreTU4eCcKnx pecypcos
Map, MNkan/T 0,9-0,1
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OnekTposHeprug, Ketu/t 125-140
(Mkan/T) (0,108-0,120)

4.8.2.2 Tekywme ypoBHU 3MUCCUN B OKPYXKaKOLWL YO cpeay

B tabnuue 4.8.5 npeacraeneHa mHdpopmaumsa no Belbpocam n cbpocam npeanpus-

TN — NPON3BOAUTENEN.

Tabnuya 4.8.5 — TekyLime ypoBHU 3MUCCUM B OKPYKAIOLLYIO Cpeay npu NpOU3BOACTBE Npu

npounssogcrtee 2-3TUnNrekcaHona

TexHonoruna MmapvpoBaHue 2-aTunrekceHans

3arpssHaroLwme Belectsa B Bolbpocax, r/it*

CnmpT ByTMNoBLIN He Gonee 30

2-3TMnrekcaHon He Bonee 65

3arpsasHsarowme Belectsa B cbpocax, r/t

XIK He bonee 2350

pH 7,1-10,5ea. pH

* [1aHHble nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN

4.9 NMpoun3BoACTBO aKpUIIOBOW KUCIOThI U ee 3pupoB

Akpunoas kucnota (AK) — KpyNnHOTOHHaXKHbLIA MPOMBbILLUNEHHbIA NPOAYKT XUMUYECKON
TEXHONOrMMN, MMPOBOE NPOM3BOACTBO KoTopoun B 2012 rogy coctasuno 6onee 4,5 mnH. 1/roa.

B kauecTBe TOBapHOM (hOPMbI CYLLIECTBYET B ABYX OCHOBHbIX BUAaX:

1. HeounweHHaa AK (ee Takke HasblBaKOT TEXHUYECKOU UNN 3OUPHOrO KadecTsa),
cogepxaHne AK B koTopon 0OObIMHO COCTaBnseT Okono 94% macc. (OCHOBHLIE MPUMECH
npeacTaBnAlT cobOM ManenHoBbIM aHrMAPWH, NPOMUOHOBYIO KUCHOTY, YKCYCHYHO KWUCHOTY,
dypdypon n ap). Takon copt AK npumeHseTca onsa npomMsBOACTBa aKpUIIOBbIX 3GMPOB,
KOTOpble MCMOMb3YKTCA B OCHOBHOM [AfS MPOM3BOACTBA BOAOSMYIIbCUMOHHBIX KpPacok W
APYTNX aare3mBHbIX MOKPLITUN,

2. OunweHHaa AK (ee Takke HasblBalOT NeAsHOM UMM NONMMMEPHOro KavecTtsa),
cogepxaHne AK B koTopomn oBblvHO coctaensaeT oT 98 o 99,7% macc. (OCHOBHbIE MPUMECH
npeacraenaroT cobon dypdypon, akponemH m gp.). Takon copT AK npumeHseTca B
OCHOBHOM 4181 NpOn3BOACTBa cynepabcopbunpyroLmx NoMMEpPOB.

Ha pucyHke 4.9.1 npeacraBneHbl OCHOBHbIE cdoepbl NpuMeHeHus neasHon AK n AK

apmpHoro kadectea. BugHo, 4to ocHoBHasa gona AK nget Ha NnpousBOACTBO ABYX rpynn no-
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TpebnTenbLCkMx TOBaPOB:

- BOAO3MYITbCUOHHbBIX KPaCcoK;

- BNUTbLIBAOLLMX NPOLYKTOB.

AK nerko nonvMmepusyeTcs B NPUCYTCTBUM KMUcrnopoda ¢ obpasoBaHMEM aKpUIOBbIX
cmon. Mo aton npuynHe NPoaykT 0BblMHO cTabunuanpyeTcs Npyu NOMOLUM MHIMBUTOPOB Mo-
nMMepmsaumnn.

Coipbem ans nonyveHnsa AK moryT ObiTb pasnmyHble BellecTBa: NponuneH, nponan,
MonoyHaa kKucnoTta, 3-rugpokcunponuoHosaa kucnota (3HP), rmvuepmH mn o gp. Ho B
HacToswee Bpems Bca AK npoumssoantca AK nonydaror no gByxCTaguvHOW TEXHOMOrnm
(ABYXCTagMMHLIM OKUCNEHNEM NPONUIIEHA).

Ha nepBon ctagnm npovcXoguT OKUCIIEHME NPOMNWUIEHa 4O aKpPONenHa, Ha BTOPON —
OKMCINEHME aKponenHa 40 akpuoBOW KNCIOThI.

B nepBon Cekumm NPOUCXOAAT CNEAYIOLLME XUMUYECKNE PeaKLIMM:

a) OCHOBHbIE peakumm:

CH2=CH-CHs + O2 - CH2= CH - CHO + H20 + 81,4 kkan/monb

CH2=CH-CHs +3/2 O2 - CH2=CH - COOH + H20 + 142,1 kkan/monb

©) nobouYHbIe peakumm:

CH2=CH-CHs + 3/2 O2 — 3/2 CH3 — COOH + 169,1 kkan/monb

CH2 =CH - CHs + 3/4 O2 — 3/2 CH3s — CHO + 65,5kkan/monb

CH2=CH-CH3 +3 02— 3 CO + 3 H20 + 257 6kkan/monb

CH2=CH - CHs3 + 9/2 O2 — 3 CO2 + 3 H20 +460,4kkan/monb

CH2 =CH - CHs + 9/4 O2 — 3/4 C4H203 + 9/4 H20 + 208,2kkan/monb

B kadecTBe kaTanusartopa Ha 3TOW CTagum UCMONb3YHT akTUBMPOBAaHHLIE MONMBAEH-
BMCMYTOBbIE CUCTEMBI, MPOMOTMPOBaHHbIE PAa3fIMYHBIMM MeTannamMm (kobanbT, Xeneso u
Ap.). Peakuuro npoBoaat npu Temnepatype okono 350 °C v gasneHun okono 2,5 6ap.

Bo BTOpOM CeKLMM NPOUCXOAST CEAYOLME XUMUYECKNE PEaKLIMN:

a) OCHOBHasa peakuus:

CH2=CH-CHO +1/2 O2 — CH2=CH - COOH + 60,7 kkan/monb

6) nobouyHbIEpEaKLMM:

CH2=CH-CHO +2 02— 3 CO + 2 H20 + 176,3 kkan/monb

CH2=CH-CHO +7/2 O2 —» 3 CO2 + 2 H20 + 379,1kkan/monb

CH2=CH-COOH +3 02 — 3 CO2 + 2 H20 + 318,3 kkan/monb

CH2=CH-CHO + 3/2 O2 —» CH3z — COOH + COz2 + 184,9kkan/monb

CH3s = CHO + 5/2 02 —» 2 CO2 + 2 H20 + 263,3 kkan/monb

CHs—COOH +2 02— 2 CO2 + 2 H20 + 194,2 kkan/monb
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CH3 — CHO + 1/2 O2 —» CH3 — COOH + 69,1 kkan/monb

B kauyecTtBe katanmsaTopa Ha 3TOW CTaAln UCNONB3YIOT akTUBUPOBaHHbIE MONMDAEH-
BaHaAMeBbIE CUCTEMbI, MPOMOTUPOBAHHbBIE Pa3nUYHBIMW MeTannaMm (Mefb, OfioBO U 4p.).
Peakuuio npooaaT npu temnepartype okono 270 °C n gasneHum okono 2,5 Gap.

B kauectBe okucnuTens B A4aHHOM Mpouecce, Kak npasuno, Ncnonb3ytoT Hanbonee
JELUEeBbIN peareHT — KUCNopoga, coaepxawmncs B Bodgyxe. CoctaB MCXO4HOW CMecu orpa-
HUYMBaETCA npejenamMu B3pbIBOONACHbIX KOHUeHTpaunn. KOHUEHTpaumoHHbIE npeaensl
BOCMMamMeHEHNs cregyrowme: HKHUA — 2,3% 06., BepxHnn — 11,1% o0.

Ana nopaepxaHna onTMManeHbIX YCNOBMA NPOBEAEHMS NpoLecca, TeMneparypa npo-
Lecca perynupyeTcs B 3aBUCMMOCTM OT BbIXxOAa OKCMAOB yrnepoga, a Takke OT CTeneHu
npespaLyeHna nponuneHa. Tpebyemble CENEKTUBHOCTM MO ANOKCUAY N OKCUAY yrnepoga no-
CTUraroTCs PerynmpoBKON TeMNepaTypbl peakuym Nnpu N3MeHeHUM pacxoia TENOHOCUTENS B
peakTopbl.

TunnyHble peakTopa, NCnonb3yemble 4NS NMPONU3BOACTBA akponemHa n AK, npepcras-
naT cobon peakTopa Tuna KoXyxoTpybyaToro TennoodbmeHHnka. PeakumMoHHbIN ra3 nocTy-
naet B TpybOHOE NpoCTpaHCTBO peakTopa. TpyOku peakTopa 3anofiHeHb! KaTtanmaaTopoM. Tak
Kak BCe peakuun ABMSHOTCH CUMbHO 3K30TEPMUYECKMMU, TO HEOOXOAUM WHTEHCUBHBLIW Ten-
nooTBoA, KOoTopblM obecneynBaeTca LUMpKynaumen TennoHocutens (Kak npasuno, pacnnas
COMnen HUTpaTa Kanusa n HATpUTa HaTpus) Yepes MeXTPybHOoe NpoCTpaHCTBO peakTopa. Ten-
N0 CHAMaeTCs B 3aMKHYTOM KOHTYpe TEMMOHOCUTENS B KOTNE-yTUNM3atope C reHepauymen
BOASAHOro napa.

OcHoBHOW cnoco® nonyyenna adupoB (MeTun-, aTun-, ByTunakpunatel) — npamas
aTepudurKauma Co COOTBETCTBYIOWMM CNUPTOM (MeTaHon, 3taHon, OyTaHon) B NpUCyTCTBUN
CUMNBHOMO KWUCMOTHOMO KaTanua3aTopa, Takoro Kak cepHas KucnoTta, pacTBopuMble Cynbdo-
KMCIOTbI MNN MOHOOOMEHHbIE CMOnbl. BO3MOXHO MCMNONb30BaHWE B Ka4vecTBe KaTanmaaTopa
NPUPOAHBLIX NN CUHTETUYECKUX LLIeOSNTNTOB.

CuHTEe3 3(mpoB OCYLLECTBNAETCA NEPUOAMYECKM B HECKONBbKMX napannensHO
paboTaromx peaktopax. CUHTE3 NpOXoAUT MO CREeAYWUM YpaBHEHUAM peakuun (Ha
npumepe bytTmnakpunara):

OCHOBHas peakums:

CH2=CH-COOH + C4H3sOH — CH2=CHCOOC4Hs + H20
noBoyYHbIE peakumm:
C4HsOH + CH3COOH — CH3COOC4Hs + H20
C4HsOH + CH3CH2COOH — CH3CH2COOCsHs + H20
C4HsOH + CH2=CH-COOH — C4HsOCH2CH2COOH
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C4H9OH + C4HsOCH2CH2COOH — C4HsOCH2CH2C00C4Hs + H20

KonunyecTBo 3arpyxaembix CnupTa 1 akpunoBOM KUCNOTbI PaCCYNTBIBAETCS, UCXOAA U3
MOJSbHOrO COOTHOLUEHNS cnvpT/akpunosas Kncnota n cocrtaBnsaeT oT
1 po 1,5. Peakunsa stepudmkaumm npotekaeT npu Huskux Temnepatypax (o 100C) wm
AasneHunsax (ot 50 go 400 mm. pT. CT.).

Tak kak peakyms obpatmmasn, TO ANS yBENUYEHNA CTENEHU NpeBpaLLeHNa akpunoBomn
KMCNOTbI OCYLLECTBNSAETCH HENPEpPLIBHOE yaaneHne obpasyowenca B Xo4e peakumm Boapl,
napbl KOTOPOW OTFOHSAKOTCA N3 BEPXHEN YacCTW.

B HacToswee Bpems Ha TeppuTopun Poccunckon degepaummn akpunoByro KUCOTY U
ee aupbl NPon3BOAAT TOMNBKO Ha 1 npeanpuatun (Tabnuue 4.9.1.)

Ho cenvac aktTnmBHO BegyTcs nycko-HanagoudHble paboTeikomnnekca AK Ha OAO «[la-
3npom Hedptexmm Canaeat» (80 Thic. TOHH B rog). Oxungaembin 3anyck nponssoacTea B 4

kBapTane 2016 rogy.

4.9.1 OnucaHune TeXHONONMYEeCKUX NPOoLLEeCCOB, UCNOSb3yEMbIX B HACToOsALEE

BpeMA

Ha pucyHke 4.9.1 npeacraBneHa npuHUMnManbHasa TeXHOMorm4yeckas cxema npoms-
BOACTBa akpmnoBown kncnotbl (AK).

CuHtes AK ocyuiecTBnseTcs B ABYyX peakTtopax TpybyaToro Tvna Co CTaunmoHapHbIM
cnoem kartanusaTtopa. B nepBom peakTope nponuneH OKUCINAETCA B aKPONENH U YacTUYHO B
AK. Bo BTOpOM peakTope akponeuH npaktuydeckm Becb okucnsetca go AK. Tenno peakumn
CHMMaeTCa pacnnaBoM CONEBOro TEMMOHOCUTENS, LMPKYNUPYIOLWEro B MEXTPYOHOM
NPOCTPaHCTBE PEaKTOPOB M1 YTUNN3NPYETCH B OXNaaUTENAX C NonyYeHnemM BOASHOMO napa.

M3 peakumoHHbix razoB AK abcopbupyetca sogon. Abcopbuma AK ocyuiecTenaeTcs B
abcopbepe konoHHoro Tuna. B pesynetate abcopbummn obpasyeTcs BOAHBIN pacTBOP akpu-
noson kmcnotel (50-55% macc. obwen knucnoTtHocTh). Nonydaembii pacTBOp akpunoBoun
KMCINOTbI CKNOHEH K NONMMepu3agmm, no3Tomy C Lienbto ero ctabmnmnsagumn B Bogy, nocryna-
FOLLYYHO Ha OpOLLEHNE KONMOHHbLI, AobaBnseTca MHrmounTop.

Yacte oTxogsawero nocne abcopbumm rasa peumpkynvpyeT B NEPBLIA PeakTop.
OcTtatok peuunknoBoro rasa o0es3BpexuBaeTca B CXuratene rasoBblx Bbibpoco. [lpu
Temnepartype 850-950 °C Bce opraHuMyeckume BeLLeCcTBa OKUCMSAKTCA 40 YrIIEKUCIIoro rasa u
Boabl. OTxoaslme rasbl OXNaxparTCsa B KOTNax-yTunuaatopax C noryyeHnem napa w
cbpachiBaroTCa Yepes AbIMOBYIO TpyOy B aTMOCdepy.

BogHei pacteop AK n3s kyba abcopbepa nocTynaeT B KONOHHY AN OTFOHKM HU3KOKW-

nawmx npumecen. MNapbl Bogbl 1 AK ¢ cogepxaHnemM HU3KOKUMALLMX KOMMOHEHTOB (akporne-
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WH, YKCYCHas KMUCMOoTa) OTFOHSAIOTCS N3 BEPXHEW YaCTN KOMOHHbLI, KOHAEHCUPYIOTCS 1 BO3Bpa-
warotes B abCopOLUMOHHYHO KONMOHHY.
BogHein pacteop AK (50-57 % macc. obLen KMcnotHocTn) na kyba KOnoHHbI Hanpae-

NAETCS B 3KCTPaKTOP.
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Ky6oBbIn MpoayKT COAEPKUT HebOomnbLIOE KONMMYECTBO ManenHOBOW KUCNOTbI, A
HenTpanusayum kotopon B pacteop AK nogaeTca pactBop e4Koro HaTpus.

OkcTpakumsa AK OCylwecTBNAeTCA B 3KCTPaKTOpe, KOTOPbIA MnpeacTaBnaet coboun
annapar KOMOHHOro Tuna ¢ BpalanwuMmMca AuckaMmm (POTOPHO-AUCKOBLIN 3KCTPAKTOP.
BogHeim pacteop AK HanpaBnsieTcs B BEPXHIOK 4acTb 3KCTpakTopa, a u3obyTtunauertaT B
HWKHIOIO YacTb. JKCTPaKT U3 BEPXHEW 4acTu SKCTpakTopa NOCTYNaeT B KOMOHHY BblheNeHns
pactBoputensa. PaduHaT M3 HWKHEN 4YacTu 3KCTpaKTopa HanpaenseTcs B KOMOHHY
pereHepaunmn pactBopuTens.

PereHepauna  pacteBoputens  (m3obytunaugerara) npoBOAUTCA B KOMOHHE
pereHepauun pactesoputens. [Napbl nsobyTunaueTtaTta n BoAbl OTTOHAKOTCH U3 BEPXHEW YacTu
KONMOHHbI, KOHAEHCUPYIOTCA U CNMBaKOTCA B COOPHUK, rAe NPOUCXOAUT pasfeneHme Xnakoctu
Ha ABa Cros:. BEPXHUA CrNOU — M3obyTunaueTtar, HWKHUA crion — Boga. OpraHn4eckmin Cnowm
oTnpaBnaeTca B aKCTpakTop. KyboBas KMaKoCTb U3 KONOHHLI HAanpaBnaeTCa B 4PYron Liex.

Belgenenne  mnaobytunauetara  OCyLWECTBNAETCA B KOMOHHE  BblAeneHus
pacTtBoputens. lNMapbl aseotpona msobyTunauyeTtaTta U BOAbI OTTOHAIOTCA U3 BEPXHEN YacTu
KONMOHHbI, KOHAEHCUPYIOTCA U CNMBaKOTCA B COOPHUK, A€ NPOUCXOAUT pasfeneHme Xnakoctu
Ha ABa Cnos: BEPXHUW cnown —m3obyTunaueTtar, HWKHUA cnon — Boga. OpraHnyeckun Cnowm
OoTNpaBNaeTCa B SKCTpakTop. Ons ucknioveHus nonumepusauum AK BBOAWTCS MHMMOUTOP.
Ky® KONOHHbI HANpaBnsaeTCs B KONOHHY BblAENEHNS HU3KOKUMALLMX NPUMECEN.

BblaeneHne HU3KOKMNALWMX MNpUMECcen OCYLLECTBNAETCA B KOMOHHE, KoTopas
npeacraenser cobon BepTMKanbHbIM UMNMHAPUYECKMA annapat. [lapbl  HU3KOKMAALWMX
KOMMOHEHTOB OTFOHSAKOTCA W3 BEPXHEW 4YacTM KOJOHHbI, KOHAEHCUPYIOTCA M NOCTynarKT B
KONMOHHY BbI4ENEHNA YKCYCHOM KMUCNOTbl. Ons mckniodeHns nonumepusauum AK BBOAUTCA
NHIMBUTOP. AK, OYMLLEHHAA OT HU3KOKUNALLMX NpuMecen n3 Kyba KOMNOHHbI, HanpaBnaeTcs B
KONOHHY yAaneHUs BbICOKOKMMALLMX NPUMECEN.

CKOHAEHCNPOBaHHBIN  AUCTUNNAT KOMOHHbI BbIAENEHNA HU3KOKUNALLMX MNpUMeEcen
nojaeTcsa B KA4eCTBE NUTaHUS B KONOHHY BbIAEMNEHNS YKCYCHOM KMCIOTbI. YKCyCHas KucnoTta
OTFOHAETCA N3 BEPXHEN YacCTU KOMOHHbI, KOHAEHCUPYETCS WU OTNpaBNaeTCa B APYrOM Liex.
Ans ncknrodeHna nonumepusaumm AKeeoantcs nHrMdmtop. Kyb KonoHHbI BO3BpaLlaeTcsa Ha
pasgeneHne B KOSIOHHY OTroHa HU3KOKMMNALMX NPUMECEN.

Monyyenne AK sdupHOro kadectBa OCYyLECTBNSETCA B KOMOHHE yAaneHus
BbICOKOKMNAWMX npumecen, AK, ounweHHas OT [OUMEPOB U APYIMUX  BbICOKOKMMALLMX
NnpUMECen, OTIOHAETCA U3 BEPXHEW 4aCTM KOMOHHblI W KoHaeHcumpyetcd. Yacts AK
HanpaeBnseTcs B KOMOHHY nonydeHns AK nonMMepHOro kadectsa, a 4yacTb B pesepsyap

roToBoro npoaykra. [Ons wucknioueHus nonmmepusaunn AKeesogutca nHrbutop. Kybosas
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XunakoctboTnpaBnseTca Ha pereHepauunto AK. Aumep AK, cogepxawminca B BbICOKOKMNALLUX
npumMmecsx, passaraeTcsa B MNJI€EHOYHOM UcnapuTene no peaxkuuu:
CH2=CH- COO-CHz2- CH2- COOH " 2 CH2=CH - COOH

MonyyeHHasa mn3 gumepos AK BO3BpallaeTcd B CUCTEMY, a BbICOKOKUMALLME MPUMECH
HanpaBNAKTCA B APYrOi Lex.

MonyyeHne AK nonnMMepHOro KkayecTsa OCyL,eCTB/ISA€TCA B KOJIOHHE OTroHa TOBapHOW
AK. AK nonMMepHOro KkayectBa OTrOHAETCA U3 BEepPXHel 4acTu KOJIOHHbI, KOHAEHCUpyeTcsa U
cobupaeTca B eMKOCTM rOTOBOro npoAykra. Ona ncknwovyeHusa nonumepusaunm AK BBoautcs
NHrMouTop.  Ky6GoBbIM  NPOAYKT  KOMIOHHbI  BO3Bpaw,aeTcs B  KOJIOHHY  yjaneHus

BbICOKOKMNALLNX I'IpI/IMeCGI‘/JI.

Ha pucyHke 4.9.2 npepfcrtaBnieHa nNpuHUunuanbHasa TexXHOoJsiorMyeckas cxema Mnpowus-

BOACTBa OyTunakpunara.

1 - c6opHUK 3adupa-cbipya, 2 - peaktop, 3 - XONO0AWUNbHUK-KOHAEHcATop, 4 - COOPHUK peakuMOHHOI BOAbI,
5,7,20 - Hacochl, 6 - €MKOCTb 411 CEPHOKMC/IOTHOro pacTesopa, 8,11 - c60pHMK BOAHOTO cnos, 9 - KOJIOHHa pe-
reHepaumn cnmprta (3KcTpakymoHHas), 10 - nmpoMbiBHas KOJIOHHA, 12,28 - nneHO4YHble ucnaputenu, 13,17,24 -
BblHOCHble Kyb6bl-nogorpeBaTenn K peKTMUKaLuMOHHbIM KONOHHam, 14 - nogorpeBaTenb gnermol, 15, 19, 25 -
pekTUdUKaALNOHHbIE KOMOHHbLI, 16,18,22,26,29 - X0NoAWNbHUKMW-KOHAEeHcaTopbl, 21 - pgednermartop, 23 -

cbopHUK anctunnata, 27 - cb6opHuk 6yTnnakpunarta, H20obec - Boga ob6ecconeHHas.
PucyHok 4.9.2 - MpuHynnuanbHas TexHonornyeckas cxema nponsBogctea 6yTmnakpunara
B peaktop 2 nocTynaet uMcxogHoe cbipbe - 6yTaHO/, akpusioBas KMCNOTa, UHEPTHbIN
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paszbaBuTens (LMUKIOrekcaH), KataamsaTtop - cepHasa kucnota. PeakuMoHHas Boga OTroHdAeT-
CA 4yepe3 AUCTUNNALMOHHYIO KOMIOHHY (Ha cxeme He Mnoka3aHa), KOHAeHCuMpyeTcs B XOJi0-
AvnbHUKe 3 1 Yyepe3 NMPOMEXYTOUHbI COOPHUK 4 nocTynaeT B 3KCTPAKLMOHHYIK KOMOHHY 9,
roe NpPouCXOAMT 3KCTpakuma opraHuMyeckon pasbl - cnupTa, akpuioBOW KWUCIOTbl, 3adupa.
BogHbIli cnoilt nocne akcTpakuuMy cnupta noctynaeTt Ha NpUroToB/eHWe pacTBopa LWenoyun u
NCNonb3yeTcsa NpU LWesIOYHOW NpoMbiBKe 3thupa B konoHHe 10. Schup-cbipel nocrse otgene-
HUSA CEPHOKMC/IOTHOTO C/105 B cenaparope noctynaeTt Ha LeNoYHY NPOMbIBKY B KOJTIOHHY 10
n panee B cuctemy pektugukaumn. B nepBoi konoHHe pekTudmkauum 15 ot adupa oTge-
NATCA pacTBopuTesib U Bofa. KyboBble OCTaTKM MepBOA KOMOHHbI MOCTynawT BO BTOPYHO
KONOHHY pekTudmkaumm 19, rae nponucxonmnT o4YncTka agupa OT OCTAaTOYHOro pacTBopuUTeNs
n cnupTa. AUCTUNNAT nocTynaet B COOPHUK 6yTaHona, KyboBble U3 KOMIOHHbI 19 - B KOJIOHHY
pekTudukaumm rotoBoro npoaykra 25. FoToBbI achup U3 BEPXHEN YacTu KOMOHHbI 25 yepes
X0NoAnNbHUK-KOHAeHcaTop 26 nocTtynaeT B c60pHUK 27. Ky6oBble M3 KONOHHbI 25 NoaalT Ha
CXKuraHue wav BblAefieHne NeTyuynx opraHMyeckmx CoeMHeHu B ucnaputens 28.

Ha pucyHke 4.9.3 npefcrtasnieHa npuHUuunuasbHasa TexXHOoJsiorMyeckas cxema Mnpowus-

BOACTBa MeTuUnakpunarta nan atunnakpunnarta .

1- peakTtop, 2,5,6 - KOMOHHbI BbifeneHna apupa, 3 - 3KCTPAKTOP, 4 - KO/IOHHA pereHepauun akcTpareHTa.

PuncyHok 4.9.3 - lMpuHuMnuansbHaa TeEXHOMOTMYEcKasd cxema npon3BoAcTea MeTunakpunara

nnn aTnnakpunnarta.

[OoCTUrHyTble nokasaTesin NoTpeb/eHNst Cbipbsi U SHEPrOPecypcoB Npu NPOU3BOACTBE
aKpunoBOl KUCNOTbI, GyTunakpunarta, aTunakpunara u MetTunakpunaTta npuBefeHbl B Tab-

nnue 4.9.1 - 4.9.4 cOOTBETCTBEHHO.
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Tabnuya 4.9.1 — [JoCTUrHyThI€ nokasaTeny noTpebneHms Cbipbs U SHEProOpeCcypcoB npu

NPOVU3BOACTBE aKPUIOBOWM KUCMOTbI

NokasaTenu

MornyyeHne akpunoBoOW KUCMOTbI

Hopmbl pacxofa cbipbsi U BCIOMOraTenbHbIX MaTepunanos

MponuneH, kr/T

680-750

Hopmbl pacxoga sHepreTUYecknx pecypcos

TennoaHeprus, [kan/T 2,6-2.9
ONeKTpOo3Heprms,

KBT*u/T 245-270
(Mkan/T) (0,210-0,232)

Tabnuya 4.9.2 — [JoCTUrHyThI€ nokasaTeny noTpebneHms Cbipbs U SHEPropecypcoB npu

npousBoacTBe ByTunakpunara

[NokasaTenu

MonyyeHne 6yTunakpunara

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepnanos

Akpunosas kucrnota

590-650

Bytunosbii cnnpt

600-660

Hopmbl pacxoga sHepreTU4ecknx pecypcos

TennoaHeprus, [kan/T 1,2-1,35
OnNeKTpo3Heprms,

KBT*u/T 31-34
(Mkan/T) (0,027-0,029)

Tabnuya 4.9.3 — [JoCTUrHyThIE€ nokasaTeny noTpebneHms Cbipbs U SHEPrOpecypcoB npu

npon3BoACTBE 3TUNaAKpunara

[NokasaTenu

Mony4vyeHwne sTunakpunarta

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepnanos

Akpunosas kucrnota

780-850

JTMNoBLIN CNMPT

500-550

Hopmbl pacxoga sHepreTU4ecknx pecypcos

TennoaHeprus, [kan/T

2,1-2,3

OnNeKTpo3Heprms,
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KBT*u/T

(Mkan/T)

35-39
(0,030-0,033)

Tabnuya 4.9.4 — [JoCTUrHyThIE€ NokasaTenu noTpebneHms Cbipbs U SHEPrOpeCcypcoB npu

npon3BoACTBE MeTUnakpunarta

[NokasaTenu

MonyyeHne meTunakpunara

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepuanos

Akpunosas kucrnoTa

900-950

MeTunoBbi cnnpT

390-430

Hopmbl pacxoga sHepreTUYecknx pecypcos

TennoaHeprus, [kan/T 2,0-22
OnNeKTpo3Heprms,

KBT*u/T 35-39
(Mkan/T) (0,030-0,033)

4.9.2 TeKyuwme ypoBHU 3MUCCUN B OKPYXKaoLWWYo cpeay

Tekylime YpOBHM 3SMUCCUM B OKPYXKatoLlyto cpefy Npu COBMECTHOM MPOU3BOACTBE

aKpunoBOM KNCIOTbI U 3PMPOB akpunoBou KUCNOTbI NpueeaeHsbl B Tabnmue 4.9.5.

Tabnuya 4.9.5 — TekyLime ypoBHU SMUCCUM B OKPYKAIOLLYIO Cpeay npyv COBMECTHOM NPOU3BOACTBE

aKkpunoBoWn KUCNOThbI U 3¢PUPOB akpUnOBOW KMCMOTLI (ByTUnakpunart, MeETUNakpunar, aTunakpunar)®.

TexHonorus

Akpunosas KMCnoTa n 3mpbl aKkpUnoBon KMCHOThI

3arpsasHarowme BelecTsa B Bolbpocax, /T **
NOx He Bonee 1250
CO He Bonee 700

Kucnota Akpunosas

He Bonee 450

3arpsasHarowme Belectsa B cbpocax, Kr/T

HedTenpoaykrbl

O***

XIK

O***

* HopmMmpoBaHmne OCyLLECTBNAETCHA Ha TOHHY CYMMAapHOW TOBapHOW MpOoAayKumm (akpuro-

Bas KMCnoTa nonmMMepHas, byTunakpunaTt, MeTunakpunar u aTunakpunar)

** [laHHbIE NOMy4YEHbI HA OCHOBE PACcYETHON MOAENN

*** 3Ha4eHWs B Criydae Ucnonb3oBaHna 6€CCTOYHOM TEXHONOMNN

217



NTC 18—2016

4.10 MpounssoacTBo TepedTasieBoO KUCMOTbI

Tepedptanesas kucnota (TPK) - KPYNHOTOHH@XHbIA MNPOMBbILIEHHbIA MPOAYKT, WUC-
No/sib3yeMblil NPy NPOU3BOACTBE NONAPUPOB, NEKApPCTBEHHbIX CPEACTB, Kpacutese.

OCHOBHOE KOMM4YeCcTBO NPOM3BOAMMON B Mupe TepedTaneBOll KUCNOTbl (840 96%)
pacxogyeTtcda Ha nonyyeHue nonuatuneHtepedrtanara (M3TP) - nonnadumpa, Ncnosib3yemo-
ro npu nNpPou3BOACTBE TEKCTU/IbHbIX MOJINAI(PUPHBIX BOJIOKOH, YNakoOBOYHbIX MaTepuasnos, B
TOM 4ucne ANA NUWEeBOW NPOMbIWIEHHOCTU, pagnogeTtaneil, XMMNU4Yeckoro obopypoBaHus.
Opyras, meHbwas yactb TPK, ngért Ha npousBoACTBO nonnbytuneHtepedptanata (MBT),
NCNONb3YEMOTO KakK KOHCTPYKUWOHHBLIA NacTuk ANA MawWHOCTPOEHMS, aBTOMOOW/IbHOA
NMPOMbILINIEHHOCTU, 3NEKTPOTEXHUKU U 3M1EKTPOHUKN, PafUOTEXHUKU, TOYHOW MeXaHWKu, Obl-
TOBOW TEXHMKN N TOBAPOB LLUMPOKOro NoTpebrieHuns.

OCHOBHbIM crioco6om nonyyeHns TPK B HacToswee BpeMs ABASETCA METOL XUAKO-
ha3HOro Kata/iIMTMYECKOro OKMUC/IEHMSA Nnapakcuaona KACN0POoLOM BO34yXa NP MOBbIWEHHbIX
TemnepaTtype v faB/ieHUM B cpefie pacTBOpPUTEsIs - YKCYCHOM KWUCMOTbl. B kayecTBe katanu-
3aTopa ncnonb3ayTca conm Co n Mn ¢ 406aBKOW roproYven XuUAaKocTn -TeTpabpomaTaHa, Ko-
TOpPbIA ABMSETCA WMHMUMATOpPOM npouecca (NnpomoTtopoMm). BpyTTo-peakumsa obpasoBaHuUs

TdK onucbiBaeTcs CXeMOW:

TennoBoii agppekT peakumn Qp = (-AH) = 326 kkan/r-monb. [pouecc NpoBoAAT npu
Temnepartype 180-200°C nopg pasneHvem 8714 atm. TensioCbeM OCYyLECTB/IAETCA 3a cyeT
ncrnapeHus pactsoputens (YKCYCHON KAC/OTbl) U peakuMoHHON BOAbI.

OpHOM 13 NO6OYHbIX peakunin apnaetcsa obpasoBaHne 6EH30MHON KUCNOTbI:

Kpome ob6pa3oBaHusi 6€H30MHON KMCNOTbl U NPOAYKTOB KOHAEHCcaluu, OCHOBHOW Mo-
604YHON peakumein ABNSETCA LECTPYKTUBHOE OKUC/IEHME YKCYCHOW KMCNOTbl M o6pasoBaHue
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nerkoBocnaameHswLwencs xugkoctn metunagetarta (MA):

CH3COOH +2» —+20 +2HD
2 CH3COOH +32—=2Co02 +2CO +4HD

2 CHIOOH +2202  CH3COOCH3 +H2 +C0 2
2Co(CH300)3— 2Co(CHI00)2+CHITOOCH3+C02

4.10.1 OnucaHne TexXHOJIOTMYeCKnX MnpoLeccoB, MUCMNOJIb3YEMbIX B HacTosfliee

BpeMs

Ha pucyHke 4.10.1 npepcTaBsieHa npuHuunuanbHas 6510k-cxema nNpou3BOACTBa Te-
pedTaneBoi KUCNOTbI.

TexHoN0rMa noayvyeHnst OUMLLEHHOW OpraHMYeckoin KucnoTbl (TepedTaneBoi) (aanee
0T®K) cocTtouT M3 ABYyX 3aTanoB. Ha nepBoMm 3aTane OCyw,eCcTBAAETCA MNONy4YeHue TexHu4ye-
CKOW TepedTaneBoi KucnoTbl (Aanee TTOK), Ha BTOPOM 3Tane - OCYLW,ECTB/SAETCA O4YUCTKa
TTPK (yganeHue npumeceit) n nonyyeHve oTPK.

Mpouecc nonyyeHna oT®K ocyuwiecTtBngetrcd Mo ABYM TEXHO/IOTUYECKUM JIMHUAM
(onnucaHue NpuBOAUTCA HA OLHY TEXHOJIOTUYECKYHO JINHUIKO) U COCTOUT U3 CNeAyHL X OCHOB-
HbIX CTaAuii:

MepsbIii aTan (nonyyvyeHve TTOK):

- OKucrieHune napakcunona n nonyyeHue 1TOK;

- pasgeneHve TTOK n pactsopuTens ueHTpudyrnposaHuem cycneHsum TTOK n eé
cylwka B 6apabaHHO cyLiuke;

- TpaHcnopTupoBaHue u xpaHeHne TTOK;

Btopoi atan (ounctka TT®K n nonyyeHne oTOK):

- rugpuposaHne TT®K u nonydyeHne oTPK;

- KpucTtannusauumsa, ueHTpudyrnposaHue u cywka oToK;

- XpaHeHue oT®K, TpaHcnopTupoBka u hacoska oTPK.
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SETNAHHBIN ra3 HO OYUCTKY 1 OumLeHHbI 0TPaBoTaHHbIN ra;

yTunusaynio

PeakTopbl
Cywka TTO®K

1/2TD-201

OTpa6oTaHHa* ymlycuas  ;
KHCTOTO ( f10TO YOSt SKAGKOCTVY)

azoo6pasHble 0TX0Abl (MOCNE OUMCTKM

PereHepupoBaHHas yKCycHasi kucnota
v ey oTpaboTaHHOro rasa)

Ip
y3en npuroToBneHus
HeMoAHoIA KOMNpuMmnposaHune Y3en pereHepauyun pactsoputesns n XKnpkue oTxoabl YcTaHOBKa TEpPM UYECKOro
peakLuoHHOW cmecn BO34yXxa KaTanusaTtopa
TeTpa6po! |/|pc) Tod K
ATmocepHbl
B03ayX cycneHsaTopbl
YcTaHoBKa nonyyeHus sogopoaa
[emuHepanusoBaHHas Boja C
YCTaHOBKM XUMBOJOOUNCTKN
OTxoabl nponssoacTea 0TOK
OUMHEHHBI OTpaboTaHHbI i ra:
PeakTopbl
rMgpupoBaHus Cywka oT®K
Cunocel
WPO-NN 12 FTk;
: 810 A/B/C/

HanpBpMBH/K  nepuogi

rBT®
TpousaagcTaa!
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[Mepsnbili aman (nonydeHue mTOK)

XuMmnam npouecca nonyyeHna TTOK ocHOBaH Ha peakummn XnakodasHoro OKUCNeHUs
napakcmnona KUcnopogoM BO3Ayxa B Cpeae peakuMOHHOro pacTBOPUTENSA — YKCYCHOW KWC-
noTbl. B kayecTBe KaTanmMs3aTtopHOro KOMMIeKca UCnonbayeTca pactBop cMmecu kobansta (1)
YKCYCHOKMcnoro 4-sogHoro n mapradua (ll) ykecycHokmcnoro 4-so0aHoro ¢ gobaesneHnem npo-
MOTOpa — TeTpabpomaTtaHa.

Mapakcmnon n ceexaa yKCycHas Kucnota nocTynakwT Ha YCTaHOBKY W3 TOBapHO-
CbipbeBOro Lexa. Napakcunon nogaéTcsa B KONMNEKTOP MCXOAHOM peakumoHHom cmecn (UPC)
n panee B peaktop okucnenns 1TD-201.CBexasa ykCycHas KuUcnoTa U pereHepupoBaHHas
YKCyCHas KMcnoTa nojaroTcs B eMKOCTU ANA NPUroTOBMEHUSA KaTanuM3aTopHOro KoMnnekca.
KaTannsaTopHbI KOMMNNEKC, peakyMoHHbIM pacTBoOpuTENb (YKCYCHasa KMCNoTa), HenpepbiBHO
nogarotca B peaktop okucrnenma 1TD-201, npeaBaputenbHO CMeELLMBAsCh B KOMMeKTope
NPC c notokom napakcunona. Ana npoTekaHnsa peakuymm OKUCNEHNSA B HUXKHIOKD YacTb peak-
Topa 1TD-201 HenpepbiBHO NOAAETCSA TEXHOMOMMYECKMMA BO34YX MOCME TPEXCTYNEHYaToro
LeHTpobexHoro komnpeccopa (¢ Temnepatypon 40-50 °C n gasnernnem 1,2 Mla).

B peaktope 1TD-201 nponcxoauT OKUCAEHME napakcurona KUCropogom Bo3gyxa C
obpasoBaHmem Ueneporo npoaykta TTPK, a Takke 3a CYET npoTekaHns NoBOUHbIX peakummn
obpasyroTca gpyrme opraHuyeckme Bellectea: DEH30MHasn KMCnoTa, napatonyunoBbiA anb-
Aerng, naparonyonosasd KWcnoTta, NPOAYKTbl KOHAEHCAUMW U MPOAYKTbl AECTPYKTUBHOMO
OKMCNEHUs yKCycHon kncnoTbl. MNapakapbokenbensansgerng (n-KbA) aensetcs rnaBHon 3a-
rpasHsaowen npumeckto. OuncTka TexHuyeckon TOK (yaaneHme npumecen MetoaoM rmapu-
pPOBaHMs) OCYLLECTBNAETCS Ha BTOPOM 3Tane TEXHONMOrMYeCcKoro npowecca.

OntTumaneHaa TemnepaTypa peakumm okucneHms B peaktope 1TD-201 noagaepxuvBa-

etca B npegenax 180+194°C. OnTumanebHOe AaBneHne peakuun OKUCIIEHUS B peakTope

1TD-201 nogaepxuBaetcsa B npegenax 0,89+1,36 MlMa.

Peakuma okncnenus SBNSETCs 9K30TepMUYeckon. [poTekaHne peakumm OKUCIEHUS
KOHTPONMPYIOT MO COAEPXKaHMIO OKCUAOB Yrrepoaa U COAEPKaHUIO KMCNopoaa B OTXO4SLLEM
rase.

Obpasyrowasca B peaktope 1TD-201 cycneHsms TTOK HenpepbIBHO BbIBOAUTCA U3
peakTopa 4Yepe3 eMKOCTb CyCrneH3un (rae 3a cyet cbpoca aaBneHus 4O aTMOCHEPHOro KOH-
ueHTpauma TTOK B cycneHsmn gocturaeT 33-37% Macc) Ha pasgeneHue B y3en LeHTpudy-
rMPOBaHKS.

Ha Tpexctyneryatom yane ueHTpudyrmposanus (B ueHtpudyrax 1TM-300A/B, 1TM-
301A/B, 1TM-302A/B) npoucxogut pasgeneHne BnaxHoro ocagka TTOK n pacteopa ykcyc-

HOW KMCNOTbl. U3 TpeTben ctagum LEeHTPpUdyrmpoBaHMsa BnaXKHbIM OCaaok TepedTanesomn
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KWCNOTLI MO LWHeKY nogaeTtcs B cywmnky 1TM-304.

Bonbluee KONMYECTBO MaTOYHOM XUOKOCTUN (YKCYCHOM KUCNOThI), BblAENEHHOWN Ha y3ne
LeHTpudyrnpoBaHs Bo3BpaLLaeTcs B NPOLECC B KAYECTBE peakLMOHHOro pacTBopuUTEns.

Cywwunka 1TM-304 npeacraBnset cobon ropmsoHTanbHbIA LUIMHAPUYECKUIA annapar,
YCTa@HOBMNEHHbBIN C YKITOHOM MO X04Y ABWXEHWA NpoAykTa TepedTaneBon Kucnotoel. Ocywa-
FOLWMW areHT — O4YuLLEHHBbIV OTpaboTaHHbIN ras ¢ yana OKUCIEHUS — MOLAETCA B CYLUMIIKY
1TM-304 npoTmBOTOKOM K ABWXKeHuo kpuctannoB TTPK. Linpkynaums ounweHHOro rasa
OCYLLECTBNAETCA ra3osyBKOW.

BobicywerHbIn nopowok TTOK Beirpykaetca na cywmnkn 1TM-304 1 npm nomowm po-
TOPHOro KnanaHa nogaéTtcsa B CUCTEMY MHEBMOTpaHcnopTa.

B kayectBe TpaHCMOPTUPYIOLLEro rasa npu HOpMarnbHOM pPeXume aKkcnnyaraumm mc-
NONb3yeTCA OCYLUEHHBLIN N OYMLLEHHBIN OTPabOoTaHHbIA ras, NpoLweaLwn Cron akTMBMPOBaH-
HOrO yrnsa 1 cunukarens.

PereHepaunn pacTBOpUTENS OCYLLECTBNSETCA B PEKTUMPUKALNMOHHOW KONOHHE 1TT-
501 meToaoM a3eoTponHOM gucTunnaunn. PereHepaymsa katannsaTopHOro KOMrniekca oKuc-
neHus (auetat kobanbTa, auetar MmapraHua n TeTpabpomsTaH) NpoM3BOAUTCH N3 MaTOYHOrO
pacTBopa ueHTpudyr B nneHoYHbIx ncnaputensax 1TM-501, 1TM-502 ¢ nocnegyromm BO3-
BPaTOM KatanmaaTtopHOro KOMnsekca B NpoLecc.

Bmopoti aman (oyucmka mTOK u nonyyeHue o TPK)

CywHocTb npouecca ounctkm TOK 3akntovaetcsa B npespaweHnn n-KbA (ocHoBHas
npumecst B TTOK) B Bonee pacTtBOpUMYHO, NErKO yaansemMyro n-ToNymnoByr KUCNOTY, a Tak-
Xe B AECTPYKUMN NPUMECEN BLICOKOMONEKYNAPHbIX coegmHernn. MNMpespaiyermne n-KbA go n-
TONYWNOBOW KNCMOTbI NPOUCXOANT METOAOM rmapuposaHns BogHoro pacteopa TOK B cnoe
katanusaropa «nannagun Ha yrne» (Pd/C). lMpouecc rmapupoBannsa n-KBA npoTekaeT B
cTaumMoHapHOM Croe katanusaropa.

OnTManeHbIMM YCROBUAMU NPOTEKAHNA Peakunmn ruapupoBaHna ABNAKOTCA Temnepa-
Typa 285-288 °C, paBnenue 7,6—7,8 Mla, napumnansHoe paesneHne sogopoga 0.8 — 1,0
Mla.

B peakrope rmapupoBaHmMsa HacbIWEHHbIN BogopoaoM pacteop TOK npoxogut yvepes
cnon katanusatopa Pd/C. pn 3TOM Ha NOBEPXHOCTWU KaTanusaTopa MpoTeKaeT peakuums
rmapuposanns nN-KbBA B N-TONyWNoBYK KUCMOTY U AECTPYKUMA BbICOKOMOMNEKYNAPHBIX Mpu-
mecen. [lanee ocyuwlectenseTca BoblaeneHne oTOK na npopearmpoBaBLlen CMECU NYTEM Ye-
ThIPEXCTYNEHYaTON KpucTannmsayum B nocnenoBaTenbHO pacrnonoXeHHbIX KpucTannmaaTo-
pax 1PD-301/304 3a cyeT NOCTENEHHOro CHWKEHUS AaBneHnsa U TemnepaTypbl.

lMocne kpuctannmsaTopoB cycneHans oTPK noctynaet Ha CTaguio pasgeneHma u
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CYLLIKW.

Ans paspgeneHna cycneHans ounweHHon TOK nogesepraetca gBykpaTtHOMY LEeHTpUdY-
TMPOBaHUIO, rAe MNPOMCXOAUT pasfeneHne MaTOYHOW XWAKOCTU U BIaXHbIX KPUCTanmos
ounweHHon TOK.

OunweHHaa TPK nocne cylwmnkm nogaeTca NHEBMOTPAHCNOPTOM B cunoca Ana 3aTa-
puBanHua. lpn HOpManbHOM TEXHOMOIMYECKOM PEXUME 3KChfyataumm B KavecTBe rasa
NMHEBMOTpPAHCNOPTa NPUMEHSAETCS OUYNLLEHHBIN OTPaboTaHHbIN ras C yana OKUCNEHNS.

OTpaboTaHHble rasbl U CToYHbIE BOAbI C npomnsBogcTBa TOK HanpaBnawoTca Ha ycTa-
HOBKY TEPMUYECKOrO OKUCMEHMS, KOTOpas COCTOUT M3 Bnoka neyem TepMUYecKoro okucne-
HMA OTpaboTaHHOro rasa M CTOYHOM BOAbl. TOMO4YHbIE rasbl U3 ODenx meyer noJarTCsa K
ckpybbepy Ans OYMCTKM AbIMOBbLIX rasoB, MOCne 4ero oHM cbpacbiBaroTcsa B atmocdepy.
[Meyb TEPMNYECKOrO OKUCNEHUS MPEACTaBnsaeT cobon LMNMHAPUYECKMA annapaT ropu3oH-
TaneHOro TMNa, UMELWMA TPW ropernkn, ANA TEPMUYECKOro OKUCIEHNA OTpaboTaHHOro rasa
1 napa CTOYHOW BOAbI Mpu Temneparype 755-845 °C.

HdocturHyTble nokasaTenn NoTpebneHns Chipbs U SHEPropecypcoB Npu NPOM3BOACTBE

TepedTaneson KMCNoTel NpuBeaeHs! B Tabnmue 4.10.1

Tabnuya 4.10.1 — JJocTurHyTele nokasatenu noTpebneHuns Cbipbsi U SHEProOpeCcypcoB Npu NPOU3BOA-

cTBE TepedTaneBon KUCNOThI

MNokasarenu MitsuiPetrochemical
Chbipbe, Kr/T:
Mapakcunon 650-690
YkcycHas kucnoTa 50-60
Ob6ecconeHHas Boga, M3/T 50-52
OneKTposHepruga, KBT*u/T 332-350
Octpbm nap, MNkan/t 1,11-1,19

4.10.2 TeKkywme ypoBHU 3IMUCCUN B OKPYXKaroLWWYyo cpeny

B tabnuue 4.10.2 npeacrasneHa nHgpopmaums no eeibpocam n cbpocam npeanpus-

TN — NpoN3BOAUTENEN TepedTaneBom KACOTbI.
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Tabnunya 4.10.2 — TekyLimMe ypOBHM SMUCCUN B OKPYKaIOLLYIO Cpeay npu nponssBoacTee tepedTane-

BOW KUCNOTbI

TexHonoruns MitsuiPetrochemical

3arpsasHarowpme BelecTsa B Bolbpocax, r/t™*

CO He Gonee 2080
AumeTtnnbenson He 6onee 600
YkcycHas kucnoTa He Bonee 365

3arpsasHsarowme Belectsa B copocax, Kr/T

XIK He Bbonee 250

2-45en.pH ™

pH
6-11 ea.pH ***

* [laHHble Nony4YeHbl HAa OCHOBE pacYeTHOW MoAENN
** 3HaueHne pH 4ns NOCTOSAHHOrO CToKa

*** 3HaveHne pH ans nepeMeHHoro croka

4.11 lMNpou3BoacTBO BUHMNaLeTaTa

4.11.1 OnucaHme TEXHONIONMYECKUX MPOLECCOB, UCNOMb3yEeMbIX B HacToslee

BpeMA

TexHONnorM4ecknin NpoLecc CUHTE3a BUHUNaLeTaTa M3 3TUMNEHa, YKCYCHOW KUCNOThbI U
KMCropoaa OCyLeCcTBNsSeTcs B TpybuaTtom peakTtope, TpyOHOE NPOCTPaHCTBO KOTOPOro 3a-
NONHAETCA cneypnanbHbIM KaTtanm3aTopoM.

Mpouecc napodasHbiv, yKCyCcHas KUcnoTa BBOAUTCA B PeakTop B BUAE NapoOB B CMECU
C STUNEHOM (T.€. B peakTop NoCcTynaeT LUMPKYNAUMOHHBIA ra3 — STUMEH, HaCbILLEHHbIN YKCyC-
HoW kucnoton). MNMpeaBapuTensHO 3Ta CMECh HarpeBaeTcs A0 Temnepartypbl peakumm B na-
poneperpesaTtene. Yepes cneymanbHyro OPCYHKY B ra3oByrd CMECb NOCne naponeperpesa-
Tenda nepeg peakTopom NoaeTcs KUCIOPOA.

Peakuyna obpasoBaHna BMHMNAUETara npoTekaeT Npu Cneayrowmnx yenoBuax: asne-
Hue 8,0-8,1 krc/cm?; Temnepatypa 140 — 200 °C (Temnepatypa MnoBbILLAETCA MO Mepe CHU-
XKEHNSA KOHBEPCUM 3TUMNEHA N NafEeHNSa aKTUBHOCTU KaTanuaaTtopa).

Peakuyna obpasoBaHus BuHMNALETaTa — 3K30TEpMUYEcKas. Tenno SK30TEPMNYECKOMN
peakumMm CHAMAaETCA KUNALWEN BOAOW, NPOXOAALLUEN NO MEXTPYOHOMY NPOCTPaHCTBY peaKkTo-
pa.

OpHOBpPEMEHHO C OCHOBHOW peakumen obpasoBaHus BUHUNaUeTaTa — naet nobodHas
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peakums obpasoBaHMa yrnekncnoro rasa (~8,5 % atuneHa nepexoanT B YrNeKUCcnbln ras), a
TakKe B 3HAYUTENBHO MEHbLUEW cTeneHn nobouHble peakunn obpasoBaHnsa meTunaueTara,
sTMnauerara, auetansaernaa, gmauertara v ap.

Yrnekncnein ras abcopbupyeTcs n3 notoka UMPKYNSUMOHHOrO rasa, Hanpasngaemoro
Ha abcopbumto, BOAHBIM PacTBOPOM noTalua.

Belaenenne BuHMnaueTara, HenpopearnpoBaBLUEN YKCYCHOW KUCNOTbI U APYIUX Xna-
KX NPOAYKTOB MPOUCXOAUT NyTEM OXNaXAEHUA B TENNOOOMEHHMKAX N KOHAEHcaumMen npo-
AYKTOB B KOJIOHHE, OPOLLAEMOUN YKCYCHOWN KUCNOTON, NOCTYMNaroLWEN U3 OTAENEHNS PEKTUDN-
Kauum BMHMNaueTara.

[Mony4eHHbIN BUHMNaLeTaT-CbipeL, NOABEPraeTcs pekTndmKaymm.

OTaeneHne pekTudukaumm cocTomT 13 6 pekTUdUKaLMOHHBIX KOMOHH 1 y3na Bblae-
NEHNS BbICOKOKMMNALWMX (OTXO40B NPOU3BOACTBA, B AallbHEWLIEM CKUraeMblX Ha yCTaHOBKE
Tepmmnydeckoro obesspexmnsanmg - YTO).

B pesynbTtare npouecca pekTuduKaumm nonyyYyaeTcs TOoBapHbIM  BUHMNAaueTaT-
pekTudmKaT, BOo3BpaTHasa (pereHepupoBaHHaga) yKCycHas Kucnota n pag OTXOLOB, KOTOpble
YTUNM3MPYHOTCA B Npouecce cxuraHna Ha YTO.

MpuHUMNUansHaa cxema NPON3BOACTBA BUHUNALeTaTa npueegeHa Ha pucyHke 4.11.1.
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ur
*
TnneH ur
abcopbums m»Ha chaken
Kucnopop, » CO2 B atm.
Ceexas YK
YK ¢ nonnmepamu —»BK
BbICOKOKMNSALLNE
AueTart Kanusa Perenepup. YK
BALl-cbipeL,
XH »AN dp.
» DA dp.
XH » C1.BOZA
pekTndomkaumns A
» BAL|,
YK (pereHepupoBaHHas)
BAL, — BuHunauetar; YK — ykcycHas  kucniota; UM —  UMPKYMISUMOHHBLIA - ras;

AA dp. — auetanbgervgHas pakumsa Ha oxuraHne; SA dp. — aTunaueTaTHaa pakumsa Ha oxura-
Hue; CT.BOoga — CTOYHaa Boga M3 KOMOHHbI Mo3. C-303 B X3K vnn Ha coxuraHve; BK — BbICOKOKUMNSA-
lMe npumecK Ha coxuranme; M’XH — rmapoxvHoH (MHIMbuTtop); X3K — xuM. 3arps3HeHHas KaHanmsa-

uvs
PuncyHok 4.11.1 — lMpuHuMnuMaabLHaa cxema npou3BoAcCTBa BuHUiaueTara

HopMbl pacxofa Cbipbs U 3HEPropecypcoB nNpuBefeHbl B Tabnuue 4.11.1

Tabnuuya 4.11.1 — OCTUTHYTble NnokasaTenu noTpebyieHns Cbipbs U SHEPropecypcos.

MokaszaTtenu 3HaueHne
Cblpbe, Kr/T 1200
OneKkTpoaHeprusa, kBt u/t 200-350
TennoaHeprua, Mkan/t 3,50-5,60

4.11.2 Tekywue ypoBHU 3MUCCUUN B OKPYXawlLlylo cpeny

B Tabnuue 4.11.2 npepcrasneHa uHopmMaums no Bblbpocam u cépocam npepnpus-

TUii — NpousBOAUTENEN.
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Tabnuya 4.11.2

BewecTBO 3HayeHne

3arpsasHaroLwpme BelecTsa B Bolbpocax, KriT *

NOx 0,11

CO 0,73

Cymma yrnesogoponos —

(6e3 meTaHa)

3arpsasHsarowme Belectsa B cbpocax, Kr/T

HedTenpoaykTbl —

XK —

pH —

Paspen 5. NMpounsBoacTBo AuxnopaTaHa U BUHUNXopuaa

BuHunxnopug (BX) aBnaeTca OCHOBHbIM MPOAYKTOM XITOPOPraHN4Yeckoro CUHTesa, Ha
ero nony4eHne B pasnmyHbIx cTpaHax pacxoayetca ao 20-35% xnopa.

OcHoBHbIM noTpebutenem BX aBnseTcs npomMsBoACTBO NOMMBUHUIIXNOPWUAA, KOTOPbIN
no o6bemy BbiNycka 3aHMMaEeT BTOPOE MeCTO nocne nonnatuneHa. O6wmmn o6bem MMpOBOro
npomnssoacTtea BX B 2010 rogy coctaBmn 35 MIH. TOHH.

KpynHenmwmmm  komnaHmsmm  No npom3Boactesy BX B mupe  aABnaroTcs
FormosaPlasticsGroup (TavBaHb), DowChemicalCompany (CLUA), Solvay S.A. (benbrus),
OccidentalPetroleumCorporation (CLLA).

NcxopHbiM yrneBoaopOAHbIM ChipbeM ANA MPOM3BOACTBA BUHUMXNOpUAa ABMNSETCS
3TaH, 3TUNEH UNn aueTUneH.

B Poccum cyuwiectByeT TpyM OCHOBHBIX MPOMbILWNEHHbIX cnocoba nonyyYyeHna BUHUIX-
aopuaa:

1. CHanaHcMpoBaHHBIMNO XNOpYy AByXCTaguiHbin MeTtog (CXMDO), Bknovarowmn cra-
AN NPSMOroXnopupoBaHns 3Tunexa:

CH2=CH2 + Cl2—CICH2>—CH2ClI
WUIN ero OKNCIUTENBHOMO XSTIOPUPOBaHNS:

CH2=CH2 + 2HCI + 0,502—CICH2>—CH2CI + H20
A0 1,2-agmuxnopsTtaHa ¢ nocneayowmm NMponmM3om 40 BUHUNIXIOpMAA 1 xnopuaa sogopoaa

CICH2—CH2Cl — CH2=CHCI + HCI

O6paszoBaBLUMICA XNOpKa BOAOPOAA HaNPaBnsOT Ha OKUCIIUTENbHOE XNopupoBaHme

ATUNEeHa.
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Brnok-cxema cbanaHcMpoBaHHOrono xjopy npouecca nonydyeHns BX npuBepeHa Ha
puc. 5.1

2. Katanutnueckoe rasoasHoerngpoxsopuposaHue avetmneHa (KraA):

CH°CH + HCI—CH2=CHCI

3. KOMG6MHMPOBaHHbLIA METOA, Ha OCHOBe 3TuneHa u auetuneHa (KM3A),

COCTOSILMIA M3CTAAUN NPSMOro X/I0PUPOBaHUA 3TUNEHA A0 AMX/J0p3aTaHa Cc nocnegy-
OWMM eronmposm3omM 40 BUHUAX0OpUAA 1 xnopuaa BoLopoaa:

CH2=CH2 + Cl.—2H4Cl2 — CH2=CHCI + HCI

O6pasoBaBLlUMiica X/1I0pWUA BOLOPOAA UCMOMb3YT ANS TMAPOXI0PMPOBaHUA aueTune-
Ha [0 BUHUAXIOpMAA:

CH°CH + HCI—CH2=CHCI
UM CYyMMapHO:

CH2=CH2 + CH°CH + CI2—2CH2=CHCI

PucyHok 5.1 - briok-cxema cbanaHCMPOBAHHOIO MO X/10pYy npolecca nosyyeHms BX
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5.1 OnucaHune TEXHONOrMYECKUX npoueccoB, UCNOJIb3yeéMbiX B

HacTosLlee BpemMs

5.1.1 C6anaHCcuMpOBaHHbIN MO XJIOPY ABYXCTaAUMHbLIA MEeTO4 HA OCHOBE 3TUNEHa

MpuHUMNManeHaa TexHonorndeckaa cxema cbanaHCUMpoBaHHOIrO Mo XNopy AByxcTa-
ANMHOro MeToga Ha OCHOBE 3TUNEHA NPUBEAEHA HA PUCYHKE 5.2,

MepBon cTagmen 3Toro KOMOMHUPOBAHHOMO NPOLIECCa ABNSAETCS NPSMOe Xopuposa-
HWe oTuneHa A0 1,2-guxnopaTaHa, KOTOpOoe OCYLEeCTBNAT B KOMOHHOM annapare-
xnopatope 1. Xrnop 1 3TUNEH NOAAIT B HWXKHIOK YacCTb XJfiopaTopa Yepes COOTBETCTBYHOLLME
BapboTepbl. Xnopatop 40 onpefeneHHOro ypoBHS 3anOfHAT KaTtanms3aTtopHbIM pacTBOPOM
(FeClzs B 1,2-guxnopstane). TennoTy peakumm OTBOAAT 3a cyeT wucnapeHuis 1,2-
anxnopatana. lapbel 1,2-guxnopataHa KOHAEHCUPYHOT B XONOAWNbHUKE-KOHAEHCATOpe 2 U
KoHAeHcaT cobupaeT B cOopHuke 3. [lanee yacTb KOHAEHCaTa B BUAE peumkna Bo3spallarot
B xniopaTop 1 Ang oTBOAa Tenna v nogaepxaHus onpeaeneHHoro ypoBHA. OCTanbHyr YacTb
KOHAEHCcaTa HanpaeBnsAwT Ha pekTudunkayunio B KonoHHy 16. Kpome Toro, B cbopHuke 3 oTae-
NSAKTCHA pacTBOPEHHbIE rasbl, KOTOpble BO M3bexaHne notepb 1,2-guxnopataHa LoMnOSHU-
TENbHO OXNaxaaroT paccoOM B XONOAUSBHUKE 2, a 3aTEM OYMLLAI0T 1 BbIBOAATN3 CUCTEMBI.

[Mpouecc okCUxnopupoBaHUSa OCYLLECTBAKOT B peakTope 5 noa gasnenvem ao 0,5
Mlla v npm 200-280 °C B NpUCYTCTBUN NCEBAOOKMKEHHOrO Karanusaropa — xnopuasl Meam
Ha HocuTene. YNCTbIN 3TUNEH, PELMPKYNNPYIOLMIA ras, BO3AyX U Xopuh BOAOPO4A CMELLU-
BalOT NpeaBapuTensHO B cMecuTene 4 1 NoAaroT B HUXKHIOK YacTb peaktopa 5.

B peakTtope 5 Tenno oTBOAUTCSH 3a CYET BCTPOEHHOrO 3MEEBMKa, B KOTOPOM mMcnaps-
eTCs BOAHbIN KOHAEeHcaT. B pesynbtarte obpasyeTcs TEXHUYECKMA Nap, KOTOPbLIN UCNOMb3y-

eTCsl B 3TOM K€ NPOU3BOACTBE, HanNpuUMep Npu pekTndunkaummn.
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1- xnopatop; 2 - xonoaunbHUK-koHaeHcatop; 3,17 - c6opHUKN; 4 - cmecuTenb; 5- peakTop oKcuxaopupoBaHusa; 6 - apoccenb; 7,19 - XONOAUNBHUKN CMELLEHNS;
8 - TennoobMeHHUK; 9 - Hacoc; 10 - ckpy66ep; 11 - cenapaTop nap-XuAKocTb; 12 - cenapatop XUAKOCTb-XUAKOCTb; 13 - komnpeccop; 14 - KONOHHa retepoaseo-
TPONHON ocywku; 15 - kmunatunbHuk; 16,20,21 - pekTMdUKALUOHHbIE KOMOHHLI; 18 - nedyb nuponusa guxnopataHa; 1 - atuneH; Il - xnop; Il - Bo3gyx (TeXHUYeECKN
kucnopopn); V. - consiHaa kucnoTta; IV6 - xnoposogopona (x); V - paccon; VI - pactBop wenoun; VIl - Boga Ha caH. ouncTky; VIII - rasel peyukna; IX - nonuxnop-

Uabl; X - BUHUAXNOPUA,.

PUCYHOK 5.2 - C6anaHCMpOBaHHbI/ N0 XN10PY ABYXCTaAMWIAHbIA MeToA NOMyYeHNst BUHUIXI0PUAA Ha OCHOBE 3TW/eHa
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1 —orHenperpagutens; 2,11 — pacconbHble KOHAEeHcaTopsl; 3 — cenapartop; 4 — cMecuTenb; 5 — oCcyLIuTENbHAaa KOMOHHA; 6 — peakTop;7 — XonoaunsHuK; 8-10 —

ckpy006epbl; 12 — komnpeccop; 13,14 — pekTudukauMoHHbIE KOJOHHBI; 15 — aecnermartop; 16 — kunsaTunbHUK;la—xnoposoaopoa; 16—conaHas kucnota; |l — BOAHbIN

koHaeHcar; |l — pacteop NaOH; IV- paccon; V-=tsxxenokunawas ppakums; VI — nerkokunawas cgppakums; VI - sBuHunxnopua.

PucyHok 5.3 — TexHomnornyeckasa cxema nofnyuYeHMA BUHUAXIIopuaa ruapoxaopupoBaHueM aueTurneHa
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1 - peakTop cuHTe3a AguxnopaTaHa; 2,3,6,7, 16, 17 - pekTUPMUKALUOHHbIE KOMIOHHbI; 4 - Neyb AernapoxJopupoBaHns AuxXaopaTaHa; 5 - 3akanodvyHasi KO/OHHA; 8 -

KO/IOHHA OCYLIKM rOTOBOro Npoaykta; 9 - cmecutenb; 10 -peaktop; 11-13 - KOMIOHHbI OUMCTKW peakuUMOHHOro rasa; 14 - koHaeHcartop; 15 - komnpeccop.

PUCYyHOK 5.4 - TexHOnornyeckas cxema nosyyeHns BUHUAXA0puaa KOM6UHMPOBAHHbLIM CNOCO60M U3 3TU/IEHA M aleTUneHa
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MonyyeHHas peakuMoHHaa naporasoBas CMEeCb, cojepXallaa HenpopearmpoBasLLMe
3TUMEH, KNCNopOoA, Xnopug Bogopoaa, 1,2-4uxnopataH M MHEPTHbIE rasbl, NOCTYNaeT B HWX-
HIOK 4acTb XxonoawnbHUKa-cmewenus 7. lNocnegHnn opolaeTcs BOAHOW CMeCbo 1,2-
ANXNOP3TaHa, LUMpKynupyrowen Yepes TennoobmMmeHHrk Hacocom 9. YacTb pactBopa xnopo-
BOAOPOAHOWN KUCIOTbI HENPEPBLIBHO OTBOAUTCSH U3 CUCTEMBI.

OxnaxaeHHyro naporasoByto CMeCb HanpaensaroT B ckpybbep 10 ana HenwTpanusaumm
octasLeroca HCI. Ckpy66ep opowaeTtca pactsopoMm NaOH, koTopbii nogaeTcs Hacocom 9.
YacTb LWeno4yHoro pacTesopa HenpepbIBHO BbIBOAUTCA N3 CUCTEMbI (3TOT pacTBOP COAEPXKUT
LLIeNoYb, COMb M PacTBOPEHHLIN 1,2-AUXNOP3TaH).

B ckpy©6epe 10 naporasosas cmech oumwaetca ot HCl u CO2 n okoHuatensHO oxna-
XAaeTcs B XxonoaunbHUKe-koHaeHcaTope 2. KoHgeHcaT oTaenserca OT ra3oB B cenaparope
11 n noctynaet BO ornoOpeHTUNCKMA cocyg 12, B KoTopoM Bonee Tskenbin 1,2-anxnopaTtaH
oTAEenseTcs OT BOAbl. ATy BOAY UCNOMb3YIOT ANg pa3baBneHna wenoyu.

LUnpkynmpyrowmi ras (CMecb 3TUMNEHa, KNCIopoaa U MHEPTHbLIX BELLECTB) KOMMNPECCO-
poM 13 BoaBpawlaeTca B cmecutenb 4. Ytobbl n3dbexars HakonneHMss MHEPTOB B CUCTEME,
4YacTb rasa BbIBOAUTCA U3 CUCTEMbI AN OYUCTKM OT YHECEHHOoro 1,2-gmuxnopsTtaHa. Tak kak
1,2-0MXN0OpPaTaH, BbIXOAAWMWA M3 (DNOPEHTUMUCKOrO cocyda 12, cogepXuT Bogy, TO €ro
HanpPaenakT B KONMOHHY 14 ons retepoaseoTponHON OCYLIKN. BepxHuW BOAHbIN Crion ono-
PEHTUNCKOrO cocyaa Takke MoXeT ObITb MCMONb30BaH ANA MPUrOTOBIEHUA LLENOYN UNn
AOITKEH ObITb OUMLLEH OT 1,2-aMxnopaTaHa reTtepoaseoTPonHOW pekTudurKalmen.

Takum 0B6pasom, B PEKTUMMKALMOHHYHO KONOHHY 16 HanpaensawT 1,2-4uxnopaTaH, no-
NYYEHHbIN KaK XNOPUPOBaHMEM, TaKk W OKCUXNOPUPOBaHWEM 3TuneHa. B 3Ton KOnoHHe
1,2-AnXnNopaTaH OTAENSETCAOT BbICLUMX XJTIOPUAOB, KOTOPbIE MOTYT MPUMEHATLCSH B Ka4eCcTBe
pactBoputensa. OuuLLeHHbIN Xe 1,2-AnXNopaTaH MOXET MCMNOMb30BaTbCH BKaA4ecTBe Mnony-
npoaykTa npun Npon3BoACcTBE BUHUNXNopuaa. B atom cnyyae oH cobupaeTtcsa B emMkocTn 17, a
N3 Hee koMmnpeccopom 13 HanpaenseTcsa B nedb nuponmsa 18, B KOTOPOW Npu AasreHnn
1,5-2,0 MIMa n Temnepatype 400-550 °C npoTekaeT peakums 4ermapoxnopvpoBaHmns ¢ ob-
pasoBaHueM BuHUnxnopuga n HClI.

Mocne nuponuMsa peakunmoHHas naporasoBas CMEeCb MPOXOAUT  XONOAWUITbHUK-
cmeleHns 19, opolaemMbi 3axXONOXKEHHBIM B XonoguneHuke 8 1,2-guxnopataHoM. Napora-
30BYHO CMEChb Jarnee oxnaxaaroT B XONOAUSbHUKE-KOHAEHCATOpPE 2 U HanpaBnawT B PEKTU-
dukaynoHHyo konoHHy 20. 3Ta KonoHHa, paboTarowasa noh AaBneHueM, npegHasHaveHa
ana otagenenns HCI. Mpwu atom gaesneHun HCI koHAeHCUpyeTCa U MOXET BO3BpaLLaTbCs B
Buae nermbl, a8 HECKOHAEHCUPOBaHHbIE rasbl Nocne cenaparopa (rnasHeiM obpasom HCI)

BO3BpaLLarTCs B cMecuTenb 4 AN npoBefeHus okcuxnopupoBaHus. KyboBbI NpogykT Ko-
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NoHHbI 20 (rnaeHbivM 06pa3oM BUHUNXNOPUA U 1,2-OUXNOP3TaH) HaNpaeBnAT B pekTUdunKa-
LMOHHYIO KOJTOHHY 21 4yepes fpoccenbHbln BEHTUNb 6. B 9TOM KOMOHHE B Ka4yecTBe AUCTUI-
ndata BblAENSAT MOHOMEPHBIN BUHUNXNopug (99,9%-Hon unctoThl). KyboBbIn NpoaykT, rnae-
HbiM 0Bpasom 1,2-gMxnopaTaH, BO3BpaLLaroT B KOMOHHY 16.

CymmapHble noTepu xnopa coctasnatoT Bcero 11-12 kr, a atunena 23-36 Kr Ha TOHHY
TOBapHOro BMHUMNxNopuaa. bonblwas aons notepb STUNEHa cBa3aHa C NPoLEeCCOM ero nosn-
HOrO OKUCNEHUS Ha CTaaun OKCUXIopupoBaHMa (OKOMo 19 Kr Ha TOHHY BUHMNXNopuaa), a
Xriopa Ha ctagmm O4NCTKU CTOUHBIX BOA N OKCUXnopupoBaHus (4—6 u 3,4—3,7 Kr Ha TOHHY BU-
HUNXIopMAa COOTBETCTBEHHO).

Ha 1 1 BuHunxnopuga nony4yaetca 50-110 kr noGOYHbIX NPOAYKTOB.
5.1.2 Karanutunuyeckoe rasodasHoe rugpoxnopupoBaHue aueTusrieHa

[MpOMBIWNEHHBIN NPOLECC NPOU3BOACTBA BUHUNXIOpMAA U3 auetuneHa u xnopuaa
BOAOpOAa NpeacTaBnaeT rasodasHbi reTeporeHHo-katanuTuyieckmn npouecc. [Mpouyecc
npoBoAAaT npu Temnepatype 160-180 °C B TpybuaTtom peakTope B NPUCYTCTBUM CTalMoHap-
Horo cnog katanuaartopa (1,0%macc. HgClz Ha aktuBupoBaHHOM yrne). Cmech aueTuneHa u
xnopuaa BOAOPOAA MPONycKaroT yepes TpybkW, 3anonHeHHble katanusaTtopoM. [pu 3Tom
xnopug sogopoaa bepetca B Hebonbwom n3bbitke (5—10 %006.) kK aueTuneHy, YTo yBENUUN-
BaeT KOHBepcu nocnegHero. WMcxofHble BellecTBa MNOABEPrarwTca MNpeaBapUTEnbHON
OCYLLUKEC LeNblo yMeHblleHna obpasoBaHMa aueTtanbiernaa n Kopposmm annaparypsbl. [Npu
160-180 °C npouncxogut HebonbLUOM YHOC Cynembl (3a CYEeT ee NeTyyecTu) v npu 3ToM
HabnrogaeTcs NOCTENEHHOE CHWKEHME aKTUMBHOCTW kaTtanuadaTtopa. C uensto obecneveHns
3a4aHHOW NPOU3BOAUTENBHOCTU MO MEPE CHWXKEHUS aKTUBHOCTW MOBLILWAT Temnepartypy
nposefeHns npouecca fo 200-220 °C.

TexHonormyeckaa cxema nNpon3BOACTBa BUHUNXNOpMAa M3 aueTuneHa npeacrasrneHa
Ha puc. 5.3.

OunweHHbIn aueTuneH npoxoauT orHenperpaguTens 1, 3aTeM  XONOAMMbHWUK-
KOHAEHCATOP 2 M KOMOHHY 5, B KOTOPbIX MNPOUCXOAWT OCyLlKa aueTtuneHa. B koHgeHcaTope
yAaneHue Brark OCyLLEeCTBNAIOT 3a CYET eé KOHAEeHCauMm pacconoM, a B KONIOHHe — TBep-
AbiM NaOH. CkoHaeHcMpoBaHHyH0 BNaryoTAeNsoT B cenapaTope 3.

OcyweHHbIn auetuneH cmewwmsaroT ¢ cyxum HCIl B cmecutene 4 n HanpaBnawT B
TpybHOE NpoCTpaHCTBO peakTopa 6. B mexTpybHOE NpoCTpaHCTBO NoAaeTCa BOAHLIA KOH-
AeHcat (gnsa oTBoga Tenna), U3 Kotoporo obpasyetcs nap. [na oTeoga Tenna MOXET MC-

nonb30BaTbLCA U OpFaHI/I‘-IeCKI/II;I TennoOHOCUTEIb.
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KoHBepcua auetuneHna coctasngaeT 97-98 %. PeakymoHHble rasel cogepxat 93 % Bu-
Hunxnopuga, 5 % HCI, 1,0-2,5% C2H2 n no 0,3 % auetanbaervga un 1,1-guxnopatana. Kpo-
M€ TOro, B HEM COAEPKaTCA crnefbl YHECEHHOM cynembl. [103TOMy ras oxnaxgaetcsa B Xono-
ANNbHUKE 7, 3aTeM npoxoauT Yepes ckpybbepbl 8—10, B KOTOpbIX OH ounwaeTcs oT HCI v ot
cynembl. Ckpybbep 8 opowaetca pasbaBneHHoM xnopoBogopoaHou kucnoton (20%),
ckpybbep 9 — Bogom n ckpybbep 10 — LmpKynmMpytowen Lwenoybto. locne aToro ras ocywa-
€TCSA B pacCOSfIbHOM XONOoAWNbHUKE-KOHAEHCATOPe N CXKXMMaeTca komnpeccopom 12 no 0,7-
0,8 Mla. [lanee npoAyKTbl NOABEPraroTCa pasgeneHnto Ha pekTUOUKaUMOHHbIX KONOHHaxX 13
n14.

B konoHHe 13 oTaenseTcs BUHUNXNOPUA BMECTE C NErKOKMNALWMMM KOMMOHEHTaMM OT
Tshkenon dopakumn, rmaeHbiM obpasom o1 1,1-guxnopataHa. [lanee B KONOHHE 14 npouncxo-
AUT OTAeneHne NerkoneTyymx KOMMOHEHTOB (aueTuneHa, auetanbgernga) OT BUHUNXIIopK-
aa.

Ha 1 1 BuHunxnopuga nonydyaetca 4o 20 kr noBOYHbIX NPOAYKTOB.

5.1.3 KoMOMHMpOBaHHbLIN MeTOA HA OCHOBE 3TUJIEHA U aueTUneHa

NcxoaHble rasbl (STUMNEH, XNOP) BRaXHOCTLIO HE Bonee 20 ppm nocTynaroT B CTalb-
HOW LUMIMHAPWUYECKUU annapaT — peaktop 1, 3anonHEeHHbIN XUaKMM 1,2-4MxnopaTaHoM.
XnopupoBaHue BeAYyT B NPUCYTCTBUW KaTanusaTopa — XJIOpHOro xenesa. Obpasyowmmca
1,2-AnxnopaTtaH BMecTe ¢ 1,2-4nxnopsTaHoOM, BO3BpaLlaeMbiM CO CTaanun TEPMUYECKOro ae-
rMAPOXIOPUPOBaHNSA, NOABEPraeTca pekTudukaumm Ha ABYXKONOHHOM cucteme. Ha nepson
KONMOHHE 2 OTAENSHTCHA HU3KOKUNALME NMPUMECU — B OCHOBHOM AMXNOP3TUMEHbI U XITOpU-
CTbIW 3TWM, @ Ha BTOPOW KOMOHHE 3 OTAENATCA BbICOKOKMMALLME NPUMECU — B OCHOBHOM
NoNMXNopuabl 3TaHa.

MonyyeHHbIN 1,2-AMXNOPITaH-PEKTUGIUKAT NOABEPraeTcs AErngpoxsopupoBaHmlo B
TpybuaTon neun 4 3mMeeBUKOBOro Tmna, oborpeBaeMon naHenbHeIMU ropenkamn. duameTtp
Tpybok 100—200 mm (onpegensaeTcs NPOM3BOAUTENBHOCTLIO), Marepuan — cranb npeuMy-
wectBeHHo XH78T wnn 0X18H12b. Temnepatypa npouecca gerngpoxnopuposanHmsa 400—
550 °C. CteneHb npeBpawenna 1,2-guxnopstana 50— 70 %.

Obpasyrowmmnca nmporas ObICTPO OXNaxhaeTcsa B crneymanbHON KONoHHE S5, rae otae-
NSTCH OCMONEHHbIE NMPOAYKTLI NMponuaa. [lanee nuporas nocTynaeT B PEKTUPUKALMOHHYHO
KONOHHY 6 ANSA BblAENEHNS YACTOro XNOPUCTOro BOAOPOAA, NepefaBaemMoro Ha CTaguio rna-
poxnopupoBaHua auetuneHa. KyboBble npoayKTbl KOMOHHbLI 6 MOCTYNarT Ha pekTUduKaymio

B KOJOHHY 7 AN BblAeNeHUs TOBapHOro BuHunxnopmaa. Kybosas WUOKOCTb STON KOMOHHbI,
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COCTOSALAas B OCHOBHOM M3 1,2-AuxnopaTaHa, BO3BpaLlaeTca Ha pekTudmKauuo B KOMOHHY
2.

XopuCTbIN BOAOPOA C BEPXA KOMOHHbI 6 MOCTYynaeT B cMecutenb 9, Kyaa OaHoOBpe-
MEHHO NoAaeTCa NpeaBapUTENbHO OYULLEHHBIW, OCYLUEHHbBIA U CKOMMPUMNPOBaHHBIN aueTu-
neH. CMecb rasoB NOCTyNaeT B peakTop rugpoxnopuposanns 10, u ganee npouecc npoBo-
ANTCA NO CXeme, onucaHHou B pasgene 5.1.2. Katanutnueckoe rasodasHoernapoxmnopupo-
BaHWe aueTunena.

BuHunxnopua-pektudukaTt nocne KOMOHH 7 U 17 NpOXoguT KOMOHHY OCYLUKM 8, 3a-
NONHEHHYIO €KUM HaTPOM, U NepeaaeTcs Ha cknag,.

Ha 1 1 BuHunxnopuga nonydyaetca go 80 kr noBOYHbLIX NPOAYKTOB.

HdocturHyTble nokasaTenn NoTpebneHns Cbipbs U SHEPropecypcoB Npu NPOM3BOACTBE

BUHUIXIOPUA, MOHOMEpPa npueeaeHsl B Tabnuue 5.1.

Tabnuya 5.1 — [JocTUrHyThi€ nokasaTtenu noTpebneHns Cbipbst U SHEPrOPECYPCOB NPU NPOU3BOACTBE

BMHWUNXOPWA MOHOMEpPa

Cb6anaHcupoBaHHbI No | KaranuTtuueckoera- KomBunHnpoBaHHbIN
TexHonorns nonyye- ..
XNOpPY ABYXCTaAUMHBLIN | 30¢asHOoerngpoxno- | MeTOA Ha OCHOBE 3TU-
HWUSI BUHUNXIIOPWA, MO-
meToa (CXMO) pupoBaHue aueTune- neHa u ayeTuneHa
Homepa
Ha (KTA) (KM3A)
HopMbl pacxoga cblpba 1M BCOMOraTesbHbIX MaTepmanos
aTuneH Kr/T 460-475 - -
Xnop Kr/T 571-630 - -
HopMbl pacxoga sHepreTUYecknx pecypcos
OnekTpo- 80-100 - -
KBT*u/T
3Heprusa
Map Kr/T 1500-1700 - -

5.2 Tekywme ypoBHM IMUCCUM B OKpYyKaloLWyLo cpeay

3AMUCCUN B OKPY>KaKOLLYIO cpeay npuBeaeHsbl B Tabnuue 5.2.
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Tabnuya 5.2 — TekyLwme ypoBHM SMUCCUM B OKPYKAIOLLYIO Cpeay Npu NPOU3BOACTBE BUHUIIXITOPUA

MOHOMepa*

TexHornoruna nony-
YEHWS BUHUNXIO-

pua MOHOMepa

C6anaHcupoBaHHbIV NO
XJTOPY ABYXCTaLUNHbIN
meTog (CXMO)

KatanuTtuyeckoe raso-
dhasHoe rmapoxnopupo-

BaHue aueTtuneHa (KIrA)

KomBunHnpoBaHHbIN Me-
TOJ Ha OCHOBE 3TUNEHa

n ayetmneHa (KM3A)

3arpssHarowme Belectsa B Bbibpocax, riT**

NOx He Bonee 15,0 - -
(010) He Bonee 2,0 - -
XnopucTbIn BO- He Gonee 8,0 - -
Aopoa

3arpsasHsarowme Belectsa B cobpocax, r/T
XIMK O*** - -
pH 0 — —

* [laHHble npuBogATca Ans coBmecTtHoro npounssogctea XM n BXM

** [laHHbIe, NONy4YEeHHbIE HA OCHOBE PaCYETHON MOAENMN

*** [1na 6eCcCcTOYHOM TEXHONOMMK (CTOKM MOCNe OYUCTKM BO3BPALLAOTCH B TEXHONOMMYECKNN

npouecc)

Pasgen 6. NMpou3BoacTBO a3oTcoaepKawmx opraHu4eCKMx BeLlecTs

B naHHoro pasgene OyayT paccMOTPeHbl TEXHOMOMMM NPOU3BOACTBA Kanponakrama,

MeTUnnamMmmnHOB N 3TAHOTAaMMNHOB.

B pasgpene nponseoaCcTBO Kanponaktama byayT paccMOTPeEHbl TEXHONOMMW NosyYeHns

LUMKnorekCaHoHa — OCHOBHOIO Cbipb4a A4 NONy4YeHWA Kanponakrama.

6.1 Mpon3BoACTBO HUTPUSIA aKPUNOBOWN KUCNOTbI

6.1.1 NMpousBoaCTBO HUTPUSIA aKPUNOBOWU KUCIIOTbl METOAOM OKUCIIUTENbHOr o

aMMOHOJIn3a nponuieHa BO B3BEWEeHHOM CIloe KatTanun3atopa ¢ nocrniegyroumnm

pasgeneHueM NPOAYKTOB peakuun

Cuntes HAK 13 nponvneHa, ammuaka n Bo3gyxa OCYLLECTBMAETCA BO B3BELLUEHHOM

cnoe karanmsartopa npu Temnepatype (417-454) °C, pasneHumn (51-118,8) klla (0,52-1,2)

Krc/CM?2, NNHENHON CKOPOCTM PeakLMOHHbIX rasos B crnoe katanuaartopa (0,4-0,7) m/cek n

MOJIbHOM COOTHOLUEHUW peareHToB:

ammpak/nponunen: 1,15 - 1,25/1
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Boagyx/nponuneH: 9,0 — 9,5/1

TexHonornyeckun Bo3gyx gaeneHvem 0,2-0,235 MlMa nogaetca Ha CUHTE3 ABYyMSA pa-
Bounmmn Typbokomnpeccopamn. OamH KoMMnpeccop OBCnyXMBaeT OAWH pPeakTop CUHTE3a
HAK.

TexHonorMyecknin BO3AyX NOJAETCA B HWKHIOK 4acTb peakTtopa noj pacnpenenu-
TENbHY pelleTky. Tenno peakumnm CHUMaeTCs 3a CYeT ucnapeHus cneypnansHo obpaboTan-
HOW AEMWHEPAanM30BaHHOM BOAbI, UMpkynupyrowen B 30 ameeBnkax ¢ obpasoBaHMEM Hacbl-
LeHHOro napa gasnenHunem (3,5-4,2) MlNa n neperpeBa HachILWEHHOrO napa BbICOKOro AaB-
neHus o (340-360) °C B 10 napoBbIX 3MeeBUKax.

PeakuynoHHble rasel 13 6noka CuHTE3a MOCTYnarT B KBEHY-OOK KOMOHH, KOTOpbIe
npeaHasHa4veHsb!:

- ANS OXNaXAeHWsa peakumMoHHbIX ra3os ¢ (232 - 240)°C go (75 - 95)°C;

- 4N HeUTpanusaumm CEpPHOM KUCIOTOW HEMpopearnpoBaBLLErO ammuaka, npepoT-
BpaLleHNsa NonMMepusaumm n BcneHmeaHns B abcopbepe;

- AnNS BbIBOAA M3 CUCTEMbI TSXKENbIX NOMMMEPOB, a Takke Katanusaropa, YHECEHHOro
N3 peakTopOoB NMOTOKOM PeaKkLMOHHbIX ra3oBs.

YHeCeHHbIN KaTtannsarop yNnaBnmBaeTCAa B KBEHY-KONOHHAX W BblgenaeTca B COOpHUKe
CTOYHbIX BOA. [a3sbl, BbIXOAALIME N3 KBEHY-Y3Na, BBOAATCA B abcopbep. B abcopbepe npo-
NCXOQUT AanbHENLLEE OXNaxAeHNe peakLMoHHbIX rasoB o (20-40)°C v nornoweHmne Bogomn
opraHudeckmx npoaykto. HenornoweHHsle rassl — CO, CO2, N2, HAK, HCN, nponuneH,
nponaH HanpaenatTcsa B 6nok goxura abrasoe. B kauectBe abcopbeHta B abcopbepe npu-
MEHSETCA NpeABapUTESNbHO 3axonoXeHHas KyboBas XnakocTb gecopbepa, noctynarwas Ha
BEpPXxHIO0 Tapenky abcopbepa npu Temnepatype (25 - 52) °C ¢ pacxogom (200 - 320) T/u.
Pabota gecopbepa ocHOBaHa Ha NpPMHUMMNE NyudllENn pacTBOPUMOCTUN aueToOHUTpUNa B BOAE
MO CPaBHEHMIO C aKPUIOHUTPUIOM.

Hecopbep npegHasHa4veH ans:

- N3BMEYEHNN aueTOHUTPUNA N3 aKPUNOHUTPUNA C MOMOLLBIO BOABI — SKCTPareHTa;

- W3BMEYEHMS OPraHnKnM N3 HacbIWeHHOro abcopbeHTa;

- BbIBOAA W3 CUCTEMbI OKCa30ma, akponenHa, NPonMoOHUTPUNa, aueToHa;

- BbIBOAA W3 CUCTEMbI NONIMMEPOB U TSKEMbIX MPUMECEN.

MapoBas dasa, cogepxawan Hapsay ¢ BOAOW aueToHnTpun ¢ maccosoun gonen 10 %
N CUHUMBHYHO KMCNoTy ¢ maccoson goneun 0,5 % npu Temnepatype (108-112) °C, otbupaetca
¢ 30 Tapenkn KOMoHHbI M NogaeTcs B KyO KONMOHHbI OYNCTKN aueToOHUTpUna B kKadecTse nuta-

HUA.
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Bnok o4ncTkM aueToHUTpuna npegHasHadeH Ang nonyyYeHMs aueToHuTpuna-coipuya ¢
MaccoBOM fonen He meHee 63 %. AKpunoHUTpun-coipel 13 Gnoka gecopbumm HacoCoM no-
Aaetca B ONOK OYMCTKM akpunoHUTpuna-ceipua. bnok oumcTkm akpmnoHntTpuna-ceipua npea-
Ha3Ha4yeH:

1) ANS OTFOHKM LIMaHUCTOro BOAOPOAA OT akpUNOHUTpUNna-ceipua (BEPXHAS YacTb KO-
NOHHBI);

2) pNa OYMUCTKM U KOHLIEHTPUPOBAHUA LMAHNUCTOro BoAOpoAa (BEPXHAS YacTb KOMOH-
Hbl);

3) 4NS BbIBOAA BOAbI M3 CUCTEMbI (HWXKHSAS YacTb KOMOHHbI).

Mapbl, BbIXOASALWME C BEPXaA KOMOHHBLI , MOCTYNaroT B B6f0K NOnyYeHUs TOBapHOW Cu-
HUNBHOW KMCNOThl. TOBapHaa CUHWUINbHAA KUCnoTa nepepaeTcs notpebutento. HeckoHaeH-
CMpOBaBLLMECA Napbl CUHUMBHOW KUCNOThI HANpPaBnsaTCa Ha CKUraHme B BNOK TepMnUYeCcKo-
ro obesBpexmnBaHa Unu BNOK CKUraHna OTToKa rasoB. B 6nok cxuraHms oTToka rasoB Bbl-
BeleHbl TakKe BO3AYLLKW, NPOAYBOYHbIE TPyOONpoBoabl N COPOCHI OT NPeaoXpaHUTENbHbIX
KnanaHoB CUCTEMbI KONTOHHbI OTFOHKK nerkmnx dppakumin. KyboBas KMaKoCTb KONOHHbI O4MUCTKU
akpunoHuTpuna-ceipua, ¢ pacxogom (10-25) 1/4, HanpaenseTca B kKa4ecTee nutaHnsa B Onok
NONy4YEHNA TOBAPHOrO akpUNoOHUTpUNa.

KonoHnHa paboTaeTt nog BakyymMoM U CRYKUT ANS:

- BblAENEHNS TOBAPHOro akpunoHUTpuna,

- BbIBOAA N3 CUCTEMbI BBICOKOKMMALLMX KOMMOHEHTOB (KyboBas 4acTb KONMOHHbI);

- OTFOHKM NErKOKNMNALLMX KOMMOHEHTOB (BEPXHASA YaCTb KONMOHHbI).

AKPUNOHUTPUN-NPOAYKT OTOMPaETCa B XKMAKOM hase C NPpOAYKTOBOW KOMOHHLI. KoHau-
LMOHHbIN aLeToHNTpUN-coipel, n3 6noka nonyvyeHns ALIH-cbipya noctynaet Ha y3en ynaHu-
POBaHMS ANA OYUCTKN OT aKpUITOHUTPUNA U CUHUNBHOW KMCNOTbI. ocne yana umaHmpoBaHna
AUH-cbipey npoxoant pektndumkaymio B 6110Kke OUUCTKN aueToHUTpUna U HanpaeBnsaeTcsa B
cOopHMKM TOBapHOro auetoHuTpuna. OTMbIBKa OTBOANUMBIX ra3oB NPOM3BOACTBA NPOBOANTCS
B Ckpybbepax. Tepmumyeckoe 06e3BPEXNBAHNSA XKNOKNX U ra3o0bpa3sHbIX OTX040B NPON3BO4-
cTBa npoucxoauT npu temnepartype (860-920) °C B BepTMKanbHaga nevb CKUraHna ¢ ecre-
CTBEHHOW TAron. ALETOHUTPUNbHBIE CTOKM MPOXOASAT OYMUCTKY B aBTOKNABHOW YCTaHOBKE W
nepegarotca Ha BuoouncTky. MpuHUMNManeHas TexHonormyeckaa cxema npuBegeHa Ha pu-
CyHKe 6.1.

HopMmbl pacxopa Cblpbf U 3HEPropecypcoB Npwu NPOW3BOACTBE HUTPUMA akpUIoBOW
KMCIMOTblI METOAOM OKUCIUTENBHOrO aMMOHOMM3a NponuieHa BO B3BELLEHHOM CNoe Kartanu-

3aTopa C NocCneaAyroLWmMM pasgeneHnemM NpoayKToB peakLuum npmeeeHsl B Tadbnuue 6.1.
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Tabnuya 6.1 — Hopmel pacxoga Cbipbsi U 3HEPropeCcypCcoB NPX NPOU3BOACTBE HUTPUIA akpUOBOW
KMCNOTbl METOAOM OKMCIUTENBHOro aMMOHONM3a NPONUIiEHa BO B3BELLEHHOM CoOe Kkartanusaropa ¢

nocrnegyoLwmum pasgeneHmem NpoAyKToB peakumm

MokasaTenu 3HayeHne
Cbipbe, Kri/T 1639-1886
OneKTposHeprusa, KBT*u/T 285-485
TennosHeprus, Nkan/T He Bonee 3,5
TonnueHbIV ras, Kr.y.T./T 520-995

6.1.2 TeKkywme ypoBHU 3MUCCUMN B OKPYXKaroLW YO cpeay npu npoMsBoacTBe HUT-

puna aKkpurioBom KUCIOTbI

B Tabnuue 6.2 npepcraeneHa nHgopmaymsa no sbibpocam n cbpocam npesnpuaTmin—
NPOM3BOAUTENEN HUTPUNA aKpUIOBOM KUCNOTbl METOAOM OKUCITUTENBHOrO amMMOHONM3a
NponuneHa BO B3BELLUEHHOM CIOe KaTanmaaTtopa C NOCNeAYLWMM pa3feneHnemM npoayKToB

peakuum.

Tabnuya 6.2 — Tekywme ypoBHM 3MUCCUN B OKPYKAIOLLYIO Cpeay Npu NPOouU3BOACTBE HUTpUna
aKpunoBOW KNCNOTbl METOAOM OKUCIIUTENBHOrO aMMOHONM3a NPOnUIieHa BO B3BELLEHHOM Crnoe

katanusaTtopa C nocnegyLwmmM pasgeneHmem NpoAyKToB peakumm

BewecTBO 3HaveHne

3arpsasHarowpme BelecTsa B Bolbpocax, r/it™*

NOx He Bonee 4,207
CO He Gonee 17023
Cymma yrnesogoponos He Gonee 17140

(6e3 meTaHa)

Bopopoa umaHncTein He Gonee 70
Cepbl gnokeng, He Gonee 13 860
AKpUNOHUTPUI He Gonee 278,62

3arpsasHarowme Belectsa B cbpocax, Kr/T

Xnopua-moH He Bbonee 4,56
Cynbdar-noH He Gonee 10,08
Hutpunn akpnnoBon KNCNOTbI He Gonee 1,03

* [laHHbIEe NONy4YeHbl HA OCHOBE PacYeTHOM MOAENN
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TexHONorn4eckuii Bo3gyx

[oxur abrasos

nponunex
P CunTes
aKpUnoHMTpUNa,
KaTanmsaTop
aleToHuTpUNa N KBeHu-y3en Abcopbums
ammunak
KUCNOTbI
Monyuexne
ToBapHoii Cxuranue
CUHUNBHOI 0TTOKa rasos
KUCMOTbI CuHUNbHasA k-Ta | HCN-
InpogykT
Ouncrka Monyuexue
[lecopbumns aKpunoHuTpuna- TOBapHOro
cbipya aKpunoHuTpuna aKp 1OHUTPUA HAK-
MpoAyKT Tepmunyeckoe
C60pHUK
06e3BpexunBaHue
CTOUHBIX BOA CTOYHbIX BOA U
alueToHMTpUAN ALH- A
rasoo6pasHbIx
n nPoAYKT 0TX0/0
TX0J0B
onyuetine Y3en Ouunctka A
aLeToHUTpuNa-
chipua LMaHNpoBaHus aLeToHnTpUna
Mnowagka
XpaHeHus
KaTannm3aTopHoro
wnama
OTMbIBKA
B aTMocepy
0TBOAMMbIX
rasos

ABTOK/aBHas
ouncTka
AUEeTOHUTPUNbHbLIX
CTOKOB

Ha 610N0TMUeCKYI0 OYNCTKY

PucyHok 6.1 - MpuHUMNuanbHas cxema Npou3BoACTBa HUTPUIA aKpUIOBOM KUC/IOTbl METOL4OM OKMCNUTE/IbHOTO0 aMMOHOIM3a nponuse-

HA BO B3BELUEHHOM CJ/I0€ KaTanmsartopa C Mocieayolunum pasae/ieHnem npoayKToB peakuum
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6.2 NMpoun3BoacTBO BbICWINX anudaTniecKnx ammMHOB

6.2.1 OnucaHne TEeXHONIOrMYECKNX MPOLECCOB, UCMOSIb3yEMbIX B HacTosiwee

BpeMA

| aTan MNoaroroBka NOCTynarowWeEro CbipbA:

1. PasorpeB cuHTETUYECKMX XNPHbIX KNCNOT (CXKK) B LmMCTepHe/UmpKynaums;

2. MNMepekayka CXKK Hacocom no3.101 B emkocTb Nno3.102.

YKNpHbIE CUMHTETUYECKME KMUCNOTbI MOCTYNaT Ha y3en NoAroTOBKW CbiPpbA B BarOH-
UMCTEPHaX W TaHK - KOHTenHepax >KMpHbIE CUHTETUYECKME KMUCNOTbI MOCTYNaroT Ha y3en
NOArOTOBKN CbIPpbA B BarOH-UMCTEPHAxX W TaHK - KOHTeWHepax. PasorpeB XWMPHbIX KACNOT
OCYLLECTBIAETCA C NOMOLLBI MOrPYy>KHOrO «3MEEBMKa», B KOTOPbIA NOAaeTcsa nap ¢ gaene-
HreM He Gonee 0,3 MNMa (3 krc/cm?). 3aTem BakyyM-HaCOCOM XUPHbIE KUCMOTbI MO4a0TCA MO
cucteme TpybonpoBOAOB B MPOMEXYTOYHBIN COOPHUK C MOMOLLLIO BEPTUKANBHOIO «CTOAKa»,
OMYLUEHHOrO B BarOH-LMCTEPHY UK TaHK- KOHTENHep. Hacocom no3.101 HaunHaroT UMpKynm-
pPOBaTh XWUPHbIE KNCIOTbI MO LMKNY: KOXYXOTpyOyaTbI nogorpesaTens, UMCTEPHA U TaHK-
KOHTENHEP, MPOMEXYTOUHbIN COOPHUK, Hacoc no3.101 - oo nonHoro pacnnaenenHusa. Nocne
pacnnaBfieHNs XNUPHbIX KACMOT B LUMCTEPHE UNN TaHK- KOHTENHEpPe, HacocoM no3.101 xup-
Hbl€ KMCNOTbI NepekaumBaroT B cOOpHMKKM no3. 102.

NMoarotoBka NOCTynarowWero cbipbs:

1. Nepkayvka CXK n3 emkoctn nos. 102 Hacocom no3. 104 B eMKOCTb N0O3.6;

2. Mepekayka CXKK 13 eMkocTn No3.6 Hacocamu No3.8 B peakTop CUHTe3a.

YKupHas kncnota nogaetcsa HacocoM no3. 104 n3 cOopHmkoB no3. 102 B €MKOCTb
no3.6, koTopas cHabxeHa HapyXHbIM "3meeBnkoM" oborpeBaemMbii Napom ¢ gasneHnem 10
Krc/CM2, ANA NpeaynpexaeHns 3acTbiBaHUS XUPHbBIX KUCAOT.

TemnepaTypa B eMKoCcTM no3. 6 nogaepxmaetca 60°C-80°C 1 KOHTponupyeTca Ha
wnte LY.

Mopgaya XMPHOWN KUCNOTbI M3 EMKOCTM MNO3. 6 Ha CUMHTE3 OCYLLECTBNAETCA Hacocamm
BbICOKOro gaerneHus noa. 8. Pacxog *upHon kncnotbl 250-450 n/u, KOHTponMpyeTcs poTa-
meTpamu, Hanop He Gonee 200 krc/cm2. 1na UCKMHYeHNS BO3MOXHOCTU nonagaHns MexaHu-
YeCKMX 3arpas3HeHU B HACOChl NO3. 8 XMPHaA KMUCNOTa NPOXOAUT Yepesd OAUH U3 OYUCTUTE-
nen, oborpeBaemMbii TEMMNEPUPOBAHHOM BOAOW C Temnepartypon He 6Bonee 130 °C. [Ons
npefoTBpaLLeHNs 3acTbIBaHUSA XUPHOW KUCNOTbl B TpybonpoBoaax, nocnegHne cHabxeHbl
"cnyTHrKammn', oborpeBaemble TEMMNEPUPOBaAHHOW BOLOW C TemnepaTypon He Bonee 130 °C w

Tennon3onmpoBaHbl. Ona npegorBpaLleHna 3acTbliBaHUA )KI/IpHOI;I KMUCNOTbl B NTMHUWN HarHeTa-
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HMSA OT Hacoca no3. 8 A0 CUCTEMbI CUHTE3a NPEAYCMOTPEHA NpodyBka 3TUX NuHMA ABO, ¢
nasneHnem He 6onee 220 krc/cm?, noaasaemas KOMMPEeccopoMm rnos. 56.

NMoarotoBka NOCTynarowWero cbipbs:

1. Mpuem xmnakoro ammmaka B cOOpHMK Nos.1.

2. CxaTtuve 1 nogada Xmakoro ammuaka Hacocamm rnos.5 B peaktop cuHTesa.

AmMMmak 6e3BOAHBIN CKWKEHHBIN (fanee- aMmMmnak Xunakmn), ¢ 06bemMHOM foNen Bnaru
He Bonee 0,4 %, nepnoanyecKkn N0 MEXLEXOBbIM KOMMYHMKaLUMAM NPUHUMaETCA B OAVH N3
cbopHumkoB no3. 1. B 310 Bpemsa cOOpHMK N03.1 MCNONL3YETCA ANA NpUeMa aMmmuaka, BO3-
BpaLLaemoro 13 ysna pektndukaumum ammuaka. JasneHune 1,5 — 2,2 MMa (15 — 22 krc/cm?)
aMmmmnaka B COOpHuMKe No3. 1 nogaepXmBaeTca NOCTOAHHBIM MPU MOMOLLWM BbIHOCHOrO MUcna-
putens , oborpesaemMoro napom ¢ gasneHvem He Gonee 0,2 MIMa (2 krc/cm?). U3 cOopHUKOB
no3. 1 Xnakum ammMmak nocTynaeT Ha Bcac Hacocor no3. 5. [1ns npepoTepaweHns BCkuna-
HWA aMMMaka Ha BCacbIBaOLLEN NIMHUN YCTaHOBIEH XOMNOAUNBHUK , OXNaxaaemMbli 060poT-
HOW BOAOW C Temnepatypon He Bonee 28°C. Anga ncknoyYeHnsa BO3AMOXHOCTW nonagaHna me-
XaHNYECKMX 3arpsa3HEHUN B HACOChI MO3. 5 XXMAKUA aMmMUak NPOXOAUT Yepes OANH U3 OYUCTU-
Tenen. MNMogava Xnakoro aMmmmaka B peakTop CUMHTE3a no3. 21 OCyLeCcTBASAETCa Hacocamm
BbiCOKOro AasneHus no3. 5. OGbeMHbI pacxon ammuaka He Gonee 8 m3/u, pasneHve
150-220 krc/em?.,

Il aTan. NMpuém n cxxarmne asoro-sogopoaHon ppakuum (ABP):

1. Cxatne ABD komnpeccopom nos.56 n nogava ero B CUCTEMY CUHTE3aA.

AsoTtoBogopogHaa dpakumsa (AB®P) noctynaet ns otgeneHuna aprona LIMNI ¢ paBneHu-
eM He Bbiwe 0,07 MMa (0,7 krc/cm?) Ha y3en peayuvpoBaHns, rae AaBneHne NoHwKaeTcs [0
1,5-5,0 kMa (0,015-0,05 krc/cm?). KoHTporb aasnenns AB® o yana penyumpoBaHvs v fas-
neHna nocrne yana peayuMpoBaHnsa OCyLecTBnaeTcs no Mecty 1 Ha wurte LUIY. JlnHma Bca-
ca KOMMpeccopoB Nno3.56 nocne ysna peayumpoBanna obopyaoBaHa rugpos3arBopoM, SBNs-
FOLLMMCS NPEefOXPaHUTENbHbIM KNanaHoM B CriyYae NOBbIWEHUS AaBMneHUs B NUHUK nocrne
y3na peayumpoBaHns. YpoBeHb BOAbI B M’MAPO3aTBOPE KOHTPONUPYETCH YPOBHEMEPOM TMNA
YB-MB n ypoBHeMepHbIM cTeknoM no mecty. C yana pegyumposaHus AB® noctynaet Ha
pacnpegenutensHbin WMT Ne4, ¢ KOTOpOro NogaeTcsa Ha Bcac komnpeccopa no3. 56. KoH-
Tponb pacxoga AB® u koHTponb Temnepatypbl AB® Ha Bcace komnpeccopa nos. 56 ocy-
wecrtengetca Ha wute UMY. Mponga nocnegosatensHo Bce VI CTyneHenm komnpeccopa,
AB® cxumaeTcs 40 KOHEeYHOro aasneHus He Gonee 22,0 MMa (220 krc/cm?). KoHTpons aas-
NEHNs UMEETCA N0 BCEM CTyrneHAM Komnpeccopa. KOHTpone TeMnepaTypbl rasa no CTyneHAm
N Ha BbIXO4E U3 KOMMpeccopa ocylecTBnaeTca Ha wute B LMY, [Mocne kaxaonm CTyneHn

ras MNpoOXOAUT YEpEe3 MEXCTYMNEHYaTbIN XONOAWNbHUK, OXnaxaaembln 0OOPOTHOM BOZOW.
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Temnepartypa Bogbl Ha BbIXxoge 13 xonoannbHMkoB He Bonee 40°C. Cxartas AB® nogaetcsa
B NIMHUIO HarHeTaHWsa LWPKYNAUMOHHOMO rasa, rae CMeLLnBaeTca ¢ aMMUadHO-BOAOPOAHON
CMECbLIO N Yepe3 MacnsaHbIi PUnbTP NOCTyNaeT B y3en CMHTe3a aMMHOB.

lll atan. NMogorpeB 1 UMPKYNALUA ammuadHo-BogopoagHon cmecu (ABC):

1. Moporpes ABC B nevax no3.150 n nogadva ero B peaktop CUHTE3a,

MpupoAHBIM ra3 nocTynaeT Ha YCTaHOBKY M3 3aBOACKMX CeTen C AaBneHnem
2,5—5,0 kMa (0,01 — 0,05 krc/cm?) n nopaetca K ropenkam. B nevax ycraHOBMEHb! ropernku
HWU3KOro AaBneHns Ana npupogHoro rasa tuna MHIM-5 npoussoguTensHOCTLO 16-50 m3/yac.

Harpesaembin npoaykt ABC nopaetcs B «3meeBuk» nedm nod. 150. Temnepatypa
ABC Ha Bbixoge n3 "ameesuka' nogaepxuneaetca B ananasoHe 300 — 340 °C nytem pery-
nMpoBaHna 06bLEMHOro pacxoga NPUPOLHOro rasa KnanaHom C AUCTaHLMOHHBIM ynpaBneHn-
em.

Bcero Ha neyb ycTaHoBMEHO 9 ropenok — 3 apyca ropeHnsa No 3 roperikm Ha KaKaoMm.

JyTbeBo BO34yxX NOAAETCH BEHTUNATOPOM NPomnsBoanTensHocTbio 3000-6000 m3/uac
Hanopom 4,0—4,4 kMa (0,04-0,044 krc/cm?). O6bEeMHbIN pacxof BO3ayxa perynmpyeTcs Ha
Kaabl SIPYC FOPEHMS MO COOTHOLLEHMIO ra3-BO34yX 3aCrOHKOM 4Yepes3 npmbop COOTHOLIE-
HUS.

TennoHocuTenb ¢ TemnepaTtypon He 6onee 700 °C NpuroTaBnmMBaeTCs Ha KaK4OM
Apyce ropeHnsa B CMECUTENBHOW KaMepe NyTeM CMEeLUMBaHUS NPOAYKTOB rOPEHNA NpUpoaHO-
ro rasa c peympkynatom. TennoHocuTens NPOXoAUT HarpeBaTenbHble KaMmepbl neuvu, nepe-
AaBasi TeNNo MPOAYKTY, MPOXOASLLEMY 4Yepe3d «3MEEeBUK» MPOTUMBOTOYHO. TennoHocuTenb
OTBOAUTCH M3 Me4Yn AbIMOCOCOM npoussoauTensHocTbio 30000-60000 m3/yac, Haropom
1,9-2,4 klMa (0,019-0,024 krc/cm?). Mocne abIMococa YacTb TEeMnoHOCUTENS BO3BPAaLLIEETCH B
LMKN B KaYeCTBe peumpKynaTa, YacTb BblOpacbiBaeTcs B aTMocdepy Yepes AbIMOBYH TPyOy.

TemnepaTypa Ha NOBEPXHOCTN «3meeBuka» He 6onee 400 °C.

Harpetasa ABC po Temnepatypsl He 6onee 340 °C noctynaeT B peakTtop CUHTE3a Mnos.
21.

MoporpeB n unpkynauma ammmadHo-sogopogHom cmecu (ABC): 1. LUnpkynsaums
ABC umpKynaUMOHHBIM ra3oBbIM KOMMPECCOpPOM no3.41.

Linpkynupyrowaa ammumadHo-sogopogHas cmeck (ABC) ¢ Temnepatypoun 60-80 °C um
nasneHnem 15-22 MMa (150-220 krc/cm?) NocTynaeT B LMPKYMALMOHHBIA KOMMPeccop rnos.41
N CKMMaeTCa A0 AaBneHuns He 6onee 22 MIMa (220 krc/cm?) |

KoHTponb gaBneHna v Temnepatypbl Ha BCace W HarHeTaHUWM Komnpeccopa ocy-
LeCTBNAETCA N0 MECTYy, N0 TEXHWYECKMM MaHOMeTpam U TEepMOMETpaM, YCTaHOBIEHHbIM

HemnocpeACTBEHHO Ha LMINMHAPE KOMMNpeccopa.
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Mepenapn paBneHna Mexay BCaAacOM W HarHeTaHWem Komnpeccopa He 6onee
2,0 MMa (20 krc/cm?). PerynnposaHue npovsBoaUTENbHOCTU LIMPKYISLMOHHOMO KOMMPEeCcco-
pa no3. 41 npomsBoguTca nyteMm BamnacmpoBaHUss aMMNUaYHO-BOAOPOLHOMN CMECU YEPES XO-
NOAWNNBHMK BO BCACLIBAKOLLYHO NMHMIO Komnpeccopa. OxnaxaeHne XonoaunbHuKa npousso-
antca koHgeHcatom. Temnepatypa ABC nocne 6amnacHoro xonogunsHuka 60-80 °C.

ABC nocne cxatma noctynaet B MacnsaHel unbTp ANa o4ncTku oT Macna. [aene-
HVe B unbTpe He Bonee 22 MMMa (220 krc/cm?) NoaaepKUBAETCH MOCTOAHHBLIM 38 CHET W3-
MeHeHWsa nogadn ceexero rasa (AB®) ns nos. 56. ABC nocne doumnbTpa ¢ Temnepatypon 60-
80 °C, aasneHvem 15,0-22,0 MIMa (150-220 krc/cm?) nogaerca B y3en CMHTe3a aMuHOB. Pac-
xon ABC pgomxkeH Gbite 13000-16000 m3/yac. KoHTponb coaepXaHnsa aMmMuaka B LMPKYn-
pytoen ABC BbINONHAETCH rasoaHann3aTtopom B aBTOMarm4eCckoM peXXmMe.

IV atan. CuHTe3 Bbicwuux anudartmnuecknx amuHoB (BAA): 1.CuHTes BAA B peak-
Tope cuHTesa nos.21.

>KnpHasg kmcnota Hacocamm nNo3.8 nogaeTca B NoAorpeBarTefls CMECU XUPHBbIX KACIOT,
noforpesaemMbIi Mapom ¢ aasneHnem He Gonee 0,5 MMa (5 krc/cm?), rae noaorpesaeTca A0
Temnepatypbl 100-130 °C v pganee noctynaet B peaktop no3. 21. AMMna4Ho-BogopoaHasa
CMECb W XWUAKNA aMMUak NogaroTca B peKyneparop no ABYM CamMOCTOATENbHbIM BBOAAM, rae
CMEeLLMBAaKOTCS, HarpeBatoTCa 3a CUET Tenna peakumoHHON CMeCU 1 NOCTynaroT B NeYb Nogo-
rpeea npoaykta no3. 150. YacTb XKuAKOro amMmmmaka MOXET nogasartbcs no HamnacHom nu-
HUW, MUHYS PeKyrnepaTop, HenocpeacTBeHHO B neydb. B neun nogorpesa npogykta nos. 150
NPOUCXOAMUT NOSNHOE UCNAapeHne ammuaka, U Harpes aMMnadHO-BOL4OPOAHON CMECU A0 TEM-
nepatypbl 300-340 °C. U3 neunm nogorpeBa npogykra nos. 150 ammuayHo-BogOpOAHaNA
CMeCb MOCTynaeT B peakTop cuHTesa no3. 21 ¢ temneparypon 300-340 °C n pgaBneHvem
15,0-22,0 MMa (150-220 krc/cm?). B peakTtope nos. 21 Ha antoMoko6ansTMonnGAeHOBOM Ka-
TanusaTtope npu Temnepatype 300-340°C un gaenerHumn 15,0-22,0 MMa (150-220 krc/cm?)
CMECb XWMPHbIX KUCMOT BCTYNaeT B peakunio CUHTe3a C aMMMakoM U BOAOPOAOM, C obpaso-
BaHMEM TEXHNYECKON CMECU aMNHOB.

B peakTope npoTekaroT crnegyrolime OCHOBHbIE peaKkLuu:

R - COOH + 2H2 + NHsz =R-CH2NH2 +2H20

2R - COOH + 4H2 + NHs = (R-CH2)2NH + 4H20

noboyHas peakyms:

R - CHaoNH2 + H2 =RCHs + NH3

CeexesarpyXeHHbI B peakTop noa. 21 katanusatop nepeg nyckom B paboTty noasep-

raetca obpabotke ABC npu Temnepatype 340-350 °C B TedeHne 8-24 yacos.
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Temnepartypa B peakTope no3. 21 nogaepxmpaeTca AUCTaHLUMOHHO NMyTEM U3MEHEHNS
pacxofa TONNMBHOIO rasa Ha nedb nogorpesa npoaykTa. MpoaykTel peakumm, npeacraBng-
rowme cobon NaporasokmakoCTHYHO CMECh, U3 peakTopa no3. 21 noctynaroT B TpybHOE npo-
CTPaHCTBO peKyneparopa, rae OXNaxAarTCa XUAKAM aMMUakoM W LUMPKYIMPYHOLWeEn no
MEXTPYOHOMY NPOCTPaHCTBY aMMUaYHO-BOAOPOAHON CMeCkIo A0 TemnepaTypbl 135-170 °C.

TemnepaTypa peakyMoOHHON CMECK Ha BbIXOAE U3 pekyrnepaTopa nogaepXKmuBaeTcs ny-
TEM NOAayun XUAKOro ammmaka vyepes bannac HenocCpeaCTBEHHO B NeYb NoJorpesa npoayk-
Ta. NaporasoxnakocTHaa cMech (razoBasd aMMMadvHoO-BOAOpPOLHaA hasa U XUaKkme TexHnYe-
CKWE aMWHbI) MOocne pekyneparopa nocTynaeT B cenapartop, rae oTaAenseTcs OT ra3oBon am-
MradHo-BogopoaHon dasbl. CenapaTop CHabXeH HapyXHbIM ODOrpeBoM (3MEEBMKOM) ANA
npeaynpexaeHns 3actbiBaHna amuHo. Oborpes nponssoamtca napom He onee 0,5 Mna (5
krc/cm?). Xugkas dasa - TexHuYeckas cMecb aMUHOB MOCHe cenaparopa MPOXOAUT OYUCTU-
Tenb, rAe OYMLLAeTCa OT MEXaHWYeCcKMx npumecen (katanusaTtop). OumcTutens uvMeer
HapyXHbIn 0OOrpeB B BUAE 3MEEBMKA, Kyaa nogaeTtca nap gaeneHmem He 6onee 0,5 MlMa (5
krc/cm?). OThUNbLTPOBaHHasA pPeaKkUMOHHAs CMECh (KUAKNE TEXHUYECKME aMUHbI) MOCNe O4M-
CTUTENA 4epes y3en ApOoccenupoBaHud, roe ee AaBneHue CHwkaetca go 2,7-3,5 Mlla
(27-35 krc/cm?), HanpaBnseTca B cenapaTop yana oTAyBKW BOAOPOAa.

ABC 13 cenapartopa nocTtynaeT B KOHAEHCATOp, rae oxnaxpaeTcs 4O TeMnepaTypbl
60-80°C. OxnaxgeHne KoHaeHcaTopa NpomM3BOAMTCA MapOBbIM KOHAEHCATOM C Temnepary-
pon 40-60°C n gasneHnem He Gonee 0,2 MIMa (2,0 krc/cm?).

B kKOHpeHcaTope nponcxoanT KOHAEHCaUMa aMmMmnaka U OCTaTKOB TEXHUYECKOW CMECHU
aMunHoB. aporasoxmnakoctTHas CMechb (KMOKMA amMmnak u rasosas gasa: Bogopos, asoT, na-
pPbl aMMKWaka) N3 KoHgeHcaTopa NocTynaeT B cenapartop ¢ Temnepatypon 60-80°C n paene-
Hem 15,0-22,0 MMa (150-220 krc/cm?). B cenapaTtope MPOUCXOAUT pasfeneHne Knakomn
dhasbl (CKOHAEHCMPOBABLLErOCA aMmMmaka) OT rasoBoun (BOAOPOLA, a30Ta U NapoB ammMmaka).
Cenapatop cHabxeH HapyxHbiM oborpesom. OBorpeB cenapartopa NpPoOM3BOAUTCS MapoM
nasneHnem He 6onee 0,5 MlMa (5 krc/ecm?). YKupkas dasa BbIXoaa 13 cenapartopa npoxoauT
OYUCTUTEND U 3aTEM Yepes y3en APOCCenupoBaHns, rae ee gaBneHme cHkaeTca oo 2,7-3,5
Mna (27-35 krc/cm?2), HanpaBnseTcs B MPOMbIBHYIO KOMOHHY y3rna oTAyBKW BOAOpoaa.

OuncTtutens oborpesaeTcs napom gasneHvem He Gonee 0,5 Mna (5 krc/cm?) ans
npefoTBpaLleHnsa 3acTblBaHUS BbICLUMX annudatmyecknx ammHoB. AMMUaYHO-BOAOPOAHASNA
cMech (ras) u3 cenaparopa ¢ Temnepatypoun 60-80°C v gasneHnem 15,0-22,0 MlMa (150-220
Krc/cm2) HanpaBnsaeTcs Ha BCac LMPKYNALMOHHOIO KoMnpeccopa rno3s. 41.

V. Pekndukauma n abcopdbuma ammmaka: 1.Pektncdmkayma ammmaka B pektndumka-

LOHHOM KONOHHE no3. 402.

246



UTC 18—2016

BblgeneHne (ouncTka) ammmaka n3 ero CMecu ¢ BOAOM M ammHaMn Npon3BoguTCS Ha
pPeKTUPNKaALMOHHOM KONOHHE No3. 402. XKnagknun ammMmmnak n3 cenaparopa yana oTayBky BOAO-
poAa HenpepbIBHO NOAaeTCa B PEKTUMDUKALMOHHYO KONMOHHY no3. 402. O6beMHbIN pacxos
XMOKOro amMmmmaka, nocTynarowero B KONoHHy no3. 402, KOHTponupyeTca no potameTpy. B
PEKTUMDUKALIMOHHYO KONMOHHY no3. 402 Takke HenpepbiBHO NogaeTcsd aMmMmadHas Bogja C
ob6béMHON fonen ammmnaka He bonee 25% m3 cOopHMKa 403MPOBOYHBLIM HAacocoM. Temnepa-
TYPHBIN PEXUM B KONOHHE 103.402 KoHTponupyeTcsa B 2 Toukax: 1) tTemnepatypa 195 — 220
°C B kybe konoHHbl no3. 402; 2) Temnepatypa 40 — 60 °C B BEpPXHEN YaCTW KOMOHHbI
no3.402. [laBneHne B KONMOHHE M03.402 KOHTPONMPYETCA MO MECTYy TEXHUYECKMM MaHOMET-
poM. Tenno, HeobxoamMmoe gnsa npouecca pekTmdukaynn, coobluaeTcs Yepes KoXKyxoTpyb-
HbIA KUNATUMNBHUK, oBorpeBaeMbIi napom, AasneHneM He Gonee 4,0 MMa (40 krc/cm?). OT-
BOJ MapOBOro KOHAEHcaTa N3 KUNATUIMbHUKA BEAETCH Yepes KoHaeHcaTHbIn B6ak noa. XXXII.
Mapbl aMmMmnaka 13 BepxHen 4YacTu KONoHHbI no3. 402 ¢ Temnepatypon He Bonee 60 °C no-
CTYnarT B KOXYXOTPYOHbIN XONMOAUNBHUK, OXnaxgaembii obopoTHOM BOAOW. [aBneHne B
KOJNOHHE pekTudmnkaumm nos. 402 perynupyetca cOpocom naporasoBon CMECU U3 XONoausb-
Huka B abcopbep nos. 410. Temnepartypa HECKOHAEHCUMPOBABLUMXCA NapOB Ha BbIXOAE N3
xonogunbHuka gorrkHa 6biTe B npegenax 40 — 50 °C. M3 xonoaunnbHMKa CKOHAEHCUPOBaB-
LMNCS aMmMmnak ctekaeT B COopHuK. U3 cOOpHMKa CKOHAEHCUPOBAHHBIN aMMUaK HaCoOCOM Ya-
CTWUYHO BO3BpaLlaeTcs B Buae donermol B KOMOHHY No3. 402, a ocTtanbHoe KONMYecTBO noga-
eTcs B y3en cuHTesa B cOopHMK no3. 1. O6bemMHbIN pacxoq nermel KOHTPONMPYETCs Mo po-
TameTpy W perynmpyeTcs KnanaHoMm. YpOBeHb XMUAKOro ammuaka B cOOpHUKe nogaepxvea-
€TCH NMOCTOSIHHBIM MyTeM HEMPEPLIBHOrO OTBOAA XWAKOrO aMmMmaka 4Yepes perynmpyromm
KnanaH B COOPHMK NO3. 1; pacxopg *XUAKOro ammmaka nogaBaemMoro B eMKOCTM N03.1 KOHTPO-
nvpyetca no potameTtpy. KyboBas KMAKOCTb, COCTOAWAA M3 BOAbl, aMWHOB M amMMUaka,
HENPEPLIBHO OTBOANTCS M3 KOMNOHHBLI No3. 402 Ha paccnamBaHue, Yepes KOXKyXOTPYyOHbIN XO-
NnoAunNbHUK, rae oxnaxapaetca Ao Temnepatypbl 60 — 80°C. YpoBeHb B KyOOBOW 4YacTu Ko-
NOHHbI N03.402 noaaepKMBaeTCa C NOMOLLBIO PErYNVPYIOLLEro KnanaHa, YyCTaHOBNEHHOro Ha
Tpybonposoge 3 xonoaunbHuka Ha paccnameareny. OBbemHbIN pacxos OTBOAMMOWN KyBo-
BOW XXWAKOCTU KOHTPONMpyeTcs no potameTpy. TexHudeckas cmeck (TCA) ¢ copepxanHmem
aMMHOB N BOAbl U3 XONOAUNbHMKA HENPEPLIBHO OTBOAUTCA B OAMH U3 COOPHMKOB Ha pekTu-
dukaymio BbICLLINX aMUHOB.

B abcopbep noa. 410 nocTynawdT aMMUadHO-BOA4OPOAHbIE CAYBKM M3 y3na cuHTE3a
BbICLLUMX aMWHOB, CUCTEMbI PeKTUdUKaLMM amMmaka, yana oTayBkm sogopoga. JasneHve B
abcopbepe no3. 410 6mm3ko Kk atmocdepHoMmy, HO He ©Oonee 70 «klla

(0,7 xkrc/cm?), Temneparypa B abcopbepe - He Gonee 45°C. BepxHsia yactb abcopbepa opo-
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LaeTCa KOHAEeHcaToM, NOCTynarLwmM M3 KoHaeHcaTHbIx 6akoB. CpegHaa Yacte abcopbepa
opoLlaeTca LUMPKYNALUMOHHBIM pacTBOPOM (ammuadHon Bogoun). OBbeMHbIN pacxos nogasa-
EMOro NapoBoro KoHaeHcata Ha opolwleHne abcopbepa nos. 410 perynmpyeTtcsa KrnanaHom.
N3 abcopbepa nos. 410 uMpKynsLUMOHHBIA pacTBOp (aMmmmnadHasa Boga), ¢ MacCcoBOW AOMEN
ammmaka 15 — 25% nopgaértca Ha Bcac Hacoca.

OxnaxaeHve LUMpKynsauMOHHOro pacrteopa Ao Temnepatypbl 35 °C npounssogutca B
KOXYXOTpyBuaTtom xonoausnbHUKE, KOTOPLIM oxnaxpaeTcs oOOpOTHOW BOAOW C Temneparty-
pon He Bonee 28 °C.

Linpkynaymna pactBopa OCyLLEeCTBNSETCA C NOMOLLbIO Hacoca. [Ang npepoTepalleHns
nonagaHnsa OCKONKoB koney Pawwwura n apyrux npumecen Ha BCac HacoCoOB, Ha BbIXOAE W3
abcopbepa nos. 410 ycrtaHoBneH ounctutens. O6bemMHbIN pacxos pacTteopa, NocTynaroLero
Ha opoweHne abcopbepa nos. 410 KOHTPONMPYETCA NO poTamMeTpy. YpoBeHb B KyOoBoW Ya-
cTn abcopbepa nos. 410, perynmpyeTca KnanaHom 3a cyeT oTbopa 4yacTu pacTeopa uvepes
XonoaunbHUK B cOopHuk. N3 cOopHMK BOAHBIN pacTBOp ammMmaka ¢ 06 bEMHON KOHLEHTpaun-
en ammmaka ot 15% po 25% uepes OUMCTUTENM MaTPOHHbIE L03UPOBOYHBIM HACOCOM
HenpepbIBHO NOAAETCA B PEeKTUOUKALNOHHYHO KONOHHY No3. 402. OunweHHble B abcopbepe
no3. 410 rasbl (BOAOPOL C NMPMMECAMN aMMmaka) HanpaBnaeTca Ha CKUraHue B nedvb (Mnu
BbIOpackIBatOTCA B atmocdepy).

Ha ycTtaHoBke noporpeBa BbICOKOTEMMEPATYPHOrO OPraHNWYEeCKOro TEensIOHOCUTENS
ANA NPON3BOACTBA BbICLLNX anudaTtuyecknx ammHOB yCTaHOBIEH KoTen noa. | ong BbipaboT-
KM NapoB AMdEHUNBHON cMecn ¢ Temnepatypon He 6onee 370 °C n paBneHvnem He Bonee
0,61 MMa (6,1 krc/cm?). OudperHunsHas cmecs (ganee-AdC), npeacTaBnawLLas 3BTEKTUYE-
CKYK) CMeCb C MaccoBbIMM fonamm andeHunna 26,5% v angennnokcenpa 73,5%, npurotas-
nvBaeTcsa B 3arnybneHHon emkocTtu. lNepemelwwmBanve andeHnnsHon cvecn (JPC) B emko-
CTM OCYLLECTBMAETCS LUecTepeHYarbiM HAaCOCOM, YCTaHOBMEHHbIM B NpUsaMKe eMKocTu. Mo-
crne nepemewmBaHus U HarpeBa AMPEHUNBHON CMecn A0 TemnepaTtypbl He meHee 70°C,
3TMM X€ HacOCOM MNPOW3BOAUTCA 3aroOfiHEHME pPacXOAHbIX eMKOCTen. Ha nuHun nogaum
ANDEHNNBHON CMECU B pacxogHble EMKOCTU YCTaHOBIEH PUNbTP, ANS OYUCTKN OT B3BELLEH-
HbIX NPUMECEN N CMOMUCTbIX BELLECTB, cogepXawmxcs B anderHnnsHon cmecn. B pacxoa-
HbIX EMKOCTAX nogaepxmaetca Temnepatypa 70 — 100 °C, nogaden napa gaBneHNEM He
6onee 0,2 MlMa (2krc/cm?) B pybaLlkmu pacxoaHbix emkocTenn. Mepea nogaven AdC B Gapa-
BaH koTna, Temnepartypy B eMmkocTax nogHumarot ao 100°C. U3 pacxogHbeix emkocten JPC
HacoCoM nepekadmBaeTca B KoTén noa. |. Kotén noa. | 3anonHaeTcs gneHNNbHON CMECHIO
A0 cpeaoHen nuHuMKM noka Gapabana kotna. KOHTponb YpOBHS OCyLLECTBMSIETCA MO

ypoBHEMEPHbIM CTéknam. lepen pPO3XKUIrom ToMKa KOTna BEHTUNUPYETCA He MeHee 15 mu-
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HyT. KonnekTop npuvpogHoro rasa nNpogysaeTcs Ha cBedy B TedeHun 30 MUHYT, NOTOM Yepes
3ananbHuk oTbupaetca npoba Ha aHanm3 (0bbémHasa gonsa kucnopoga He 6Gonee 1%).
MoavémM TemnepaTypbl B KOTNE NPOU3BOAUTCHA CO CKOpOCTbO He Bonee 50 °C B vac. Cko-
POCTb MNOBbIWEHMS TemnepaTypbl JPC B KOTNE perynmpyeTcs KoOnM4ecTBOM rasa, nojasae-
Moro kK opcyHkam. Mo goctmxkeHun temnepatypbl APC (260+10) °C HeoBxoaAnMMO 3aKpbIThb
BO3AYWHMK Ha naponposoae kotna. [lpn paesneHun B HapabaHe KkoTna, paBHOM
0,10 — 0,15 MIMa (1,0 — 1,5 krc/cm?) npUcTynnUTL K nporpesy TpyBonposoaos APC pekTu-
dhurkaumm ammHoB. KoHgeHcaTt andeHnnsHOM CMECU BO3BPALLAETCH B KOTEN CaMOTEKOM.

TexHn4yeckad CMeCb BbICLUMX aMWHOB W3 XONOAWMbHUKA HENPEepbIBHO OTBOAUTCA B
oguH n3 cbopHunkoB. Kyboeas XnakocTb U3 pekTUPMKAUMOHHON KOMOHHbI No3. 402, yepes
XONoAUNbHUK MOCTYyNaeT B paccnameBartenu, rge nNpoucxXoauT pasfeneHve cMecu Ha Aasa
CNoS: BEPXHUN - BbICLUME aMWHbI C NPUMECHIO BOAbI. PaccnavBanne nponcxoguT npy Temne-
patype 60 — 105°C. HwkHMe cnon m3 paccnavBaTenen HenpepbiBHO CTEKaroT Nno odemy
Tpybonposoay B cOOPHMK, OTKyAa CaMOTEKOM MOCTynaroT B 3arnybrneHHyrd eMKOCTb. Bepx-
HWe Crnomn (opraHN4Yeckme) N3 paccnanBaTenem Yepes CMOTPOBbIE OHAPU HEMPEPLIBHO CTE-
KarT B OANH M3 COOPHUK. TexHuyeckaa cMeCb aMMHOB U3 COOPHUKA MAYyHXEPHbIM 403MPO-
BOYHbIM HacocoMm ¢ 00bEMHbIM pacxoaom 0,35 — 1,5 mM3/4 yepes noporpesarens Henpe-
PbIBHO NOAAETCH B PEKTUPUKALMOHHYIO KOMNOHHY no3. 206a.

B noporpeBatene TexHuyeckas CMeCb aMUHOB HarpeBaeTCa napamu BbICOKOOPraHu-
yeckoro TennoHocuTens (ganee - BOT) go temnepatypbl 160 — 260 °C, npu ocTato4yHOM
AasneHun 665 lMa (5 MM pT.cT.). TexHn4yeckaa CMecCb NoJaeTca B KOMOHHY peKkTudurkaumm
amuHoB no3. 206a Ha pacnpegenuTenbHble Taperky, yCTaHOBMNeHHbIE Mexay 1 1N 2 n mexay
3 n 4 yapramun. YpoeeHb 300 — 950mM B KyBOBOW YacTu KOMOHHbI No3. 206a nogaepxvsea-
eTCs NOCTOAHHBIM 3a CYeT 0TBoAa OOBEMHOWN YacTu KyDOBbIX aMWUHOB C MOMOLLbLIO KranaHa,
Yyepes TennoodbmeHHMK B cOopHMK. OBorpes KonoHHbl No3. 206a npounssoauntca napamu BOT.
NcnapeHne kyboBOM XMAKOCTU NPON3BOAUTCA B NIEHOYHOM TpybyaToMm mcnapurene, obo-
rpeBaemom napamu BOT. Peyumpkynauma kyboBoW XnAKOCTU Ha KONMOHHe no3. 206a npoms-
BOAUTCA C NOMOLLBIO Hacoca. OTxoasawme n3 pekTnduKkaumMoHHOW KONMOHHbI No3.206a napbl
BbICLUMX aMWHOB KOHAEHCUPYIOTCHA B BEpPTMKanbHOM TpybyaTtoMm KoHAeHcaTope, oxnaxpae-
MbIM NMapoBbIM KoHAeHcaToM. KoHgeHcauuma napoB BOAbl, OTXOAALMX U3 MEXTPYOHOro npo-
CTpaHCTBa KOHAEeHcaTtopa OCYLLEeCTBNSEeTCa B KoHAeHcatope. OxnaxaeHne KoHaeHcaTopa
Npon3BOAUTCA 0OOPOTHOW BOAOW C TemnepaTypon He Bbiwe 28°C. apbl BOAbI, CKOHAEHCHU-
pOBaBLUNECA B KOHAEHCATOPE, CaMOTEKOM CTeKaroT obpaTtHO B MeXTPyOHOEe NpoCTpaHCTBO
KoHgeHcaTopa. CKOHAEHCMPOBaBLUMECSH B KOHAEHCATOPE Napbl BbICLLUMX aMUHOB AENATCH Ha

ABa NnoToka: OAWH - drerma, BTOPOW - guctunnat. dnerma camMOTEKOM 4Yepe3 CMOTPOBOM
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dhoHapb HanpaBnsaeTCsa Ha BEPXHIOK TapernkKy KOMoHHbI no3. 206a, a guctunnat 4yepes xono-
ANNBHUK NOCTyNaeT B OAWH 13 COOPHUKOB.

Aunctunnar B xonoauneHuWke oxnaxgaetca Ao temnepatypel 70 — 80 °C ropsyen Bo-
fAown ¢ Temnepatypoun 60 — 70°C.

YpoBeHb B KyBOBOM 4acTu KONMOHHbI PEryNMpyeTCs KnanaHoM, YCTaHOBMNEHHbIM Ha Nik-
HUM oTOopa KyDOBOM XMAKOCTM M3 KONOHHbI. KyBoBas XunakocTb, cogepxawias B CBOEM CO-
cTaBe nepBuYHbIE, BTOPUYHbIE aMUHbI, YINEBOAOPOALI HACOCOM Yepes3 XONOAUNbBHUK noja-
eTCs B OAWMH 13 ABYyX COOpHMKOB. B xonoannbHuke kyboBas XMAKOCTb OXNaxaaeTcs 40 TeEM-
nepartypbl 65—90 °C. OxnaxaeHne Npon3BOAUTCA BOAOW C Ha4anbHOW Temnepartypon 60—
80 °C. Bakyym B cucteme pektudmKaumm co3faeTcs NapoOBKEKTOPHBIM YETbIPEXCTYNEHYa-
TbIM BakyyM-HacoCoM, CHabXeHHbIM NOBEPXHOCTHBIMM KOHAEeHcaTopamu. [aBneHme napa Ha
BXOAE B BaKyyM-HacoC perynupyetcsa BpyudHy0. HWKHUA onycTUMbIA Npejen naBneHns
0,98 MMa (9,8 krc/cm?), BepxHun — He Bonee 2,5 MIMa (25 krc/cm?).

MpuHUMNManeHaa cxema NPon3BOACTBA BbICLLIMX anmdatuyeckmnx aMmmMHOB NpvBeaeHa
Ha pPUCYHKe 6.2.1.

HdocturHyTble nokasaTenn NoTpedbneHns Cbipbs U SHEPropecypcoB Npu NPOM3BOACTBE

NepBUYHBIX aMUHOB NpMBELEHbI B Tabnvue 6.2.1.

Tabnuya 6.2.1 — [JoCTUrHyThie nokasatenu noTpebneHns Chipbsa 1 SHEPrOPECYPCOB Npu

nponssoacCTBe NepBUYHbIX aMNUHOB

[NokasaTenb 3HayeHune

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepunarnos

KupHas kucnota, T/T 1,23
AsoToBoaopoaHasa dppakums, Tbic.M3/T 0,65
Ammnak, T/T 0,25

HopMbl pacxoga sHepreTU4ecknx pecypcoB

OneKTposHeprus, KBT*u/T 1200
Boaa oGopotHas TM3/T 2,08
Map, MNkan/T 24
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XNOHnNn

PucyHok 6.2.1 — lMpuHuunuanbHaa cxema npov3BOACTBa BbICLUNX annddaTuyeckmx aM1uHOB
6.2.1 Tekywme ypoBHN 3MUCCUM B OKPYXaloLiylo cpeay

dMuccuM B OKpyXawlLlyl cpeay npuBeaeHbl B Tabnuue 6.2.2.
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Tabnuya 6.2.2 — TekyLime ypoBHU 3SMUCCUIA NPU NPOU3BOACTBE NEPBUYHBIX aMUHOB

lMNokasaTenb 3Ha4yeHune

3arpsasHsarowpme Belectsa B Bbibpocax, /T

NOx 2262
Amumnak 156
CO 1124
3arpssHsarowme Belectsa B cobpocax, r/T
AMMOHMN-NOH 82,23
HedTenpoaykTbl 5,57

Pasgen 7. OnpegeneHne Hamnyywmnx AOCTYNHbIX TeXHONOMMH

OnpepeneHne TexHu4ecknx cnocobos, metogos, obopypoBaHusa B kadectse HAT
npoBefeHo ¢ yyeToM MeTognyeckmx pekomergaunn no onpeaeneHuo TEXHONOMIMN B Kade-
CTBE Hauny4llen [OCTYNHOW TEXHONOrMM (yTBepXAeHbl npukasoMm MuHMCTepcTBa NpoOMbILL-
neHHocTn n Toproenn Poccuinckon ®epepauunm ot 31 mapta 2015 r. Ne 665).

OcHoOBHble TexHonorndeckme npoueccbl U obopynoBaHMe onucaHbl B pasgenax
2—7.

Mpn onpepeneHnn obopyaoBaHMs, TEXHUYECKNX cnocoboB, meToaos B kadectee HOT
paccmatpmBany Mx COOTBETCTBME CIEAYIOLLMM KPUTEPUSAM:

- CHWKEHWEe YPOBHS HeratMBHONO BO3[EUCTBUS Ha  OKPyXawllyr  cpeay
(onpegeneHHbIn Mo 3HAYEHUAM Takmx akTopoB, Kak BbIOPOCHI, COPOCHI 3arpsaA3HSAOLWLMX
BELLECTB, B pacyeTe Ha eauHu1LYy NPOM3BOAMMON NPOAYKLUMN);

- MPUMEHEHNe pecypco- U 3Heprocbeperarmx METOLOB WU AOCTWKEHUNE BbICOKMX
nokasaTtenem pecypcoahHeKTUBHOCTH (Npexae BCEro 3HeproddPPEKTUBHOCTN)
NPOM3BOACTBA, ONpegeneHHbIX NO NOTPeDbNeHno SHeprn B pacyeTe Ha eauHuuy
NpOn3BEAEHHOM NPOAYKLNN,

- NPOMBbILUNEHHOE BHeApeHne obopyaoBaHUA, TEXHUYECKMX CNOcoOOB, METOAOB Ha
ABYyX 1 Bonee npeanpuaTuax;

- nepuoa BHeApeHWa (BO3MOXHOCTb MOCNeAoBaTenbHOro ynyudleHUs nokasatenemn
pPecypcosd®EKTUBHOCTM U 3KOMOTMYECKON  pe3ynbTaTMBHOCTM  NyTEM  BHEAPEHUA
TEXHNYECKMX YCOBEPLUEHCTBOBaHMMA WM Npoueayp B pamKax CUCTEM 3SHEPreTU4ecKoro wu

AKOIMOrm4yecCcKkoro MeHeﬂ,)KMeHTa).
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Takke paccmaTpmBanmcb CUCTEMbI 3KOSNOrMYECKOro MEHELXKMEHTA, B pamKax KOTOPbIX
OCYLLECTBNAETCA MNNaHnpoBaHue, paspaboTka nporpaMm MNOBbILLEHUSA SKONOMMYECKOW pe-
3ynbTaTMBHOCTU (a TakKke pecypcoaddPEKTUBHOCTM) N NX peanna3aums.

MpuBepeHHble B pasgene 8 onucanna HAT BknrovaoT METOAbI, TEXHUYECKME CNOCOobbI
n obopynosaHme, CnocoBCTBYOLLME CHWKEHWKO HEraTMBHOIO BO3AENCTBMS Ha OKPYKatoLLYHO

cpeay M NOBLILLEHUID PECYPCO- N SHEProcHEPEXEHNIO.
Pa3pen 8. Haunyuwune ooCcTynHble TeXHONOMMHU

HacTtoawmmn pasgen CoaepXuT nepedeHs kpaTtknx onucannn HAOT, npyumeHseMbix npu
NPOU3BOACTBE OCHOBHbBIX OPraHUYecknx XMMMYECKUX BELLLECTB Ha PasnnyHbIX 3Tanax TexHo-
NOrMyecKkoro npouecca.

HAT B pamkax pasgena crpynnmpoBaHbl B Nogpasaensl B COOTBETCTBUM C LIENSMUN KX
npumMmeHeHns, Hanpumep obwme HAT, HAT ansa npomsBoacTBa HU3WKNX OnNedUHOB, 3TaHO-
NaMNHOB, OKWUCK 3TUNEHA N STUMNEHINUKONEN U Ap.

Mpwn BbIbope HAOT Heobxogumo obpallate BHAMaHME Ha ykasaHue B onucaHum HOT
Ha KOHKPETHOEe MPOW3BOACTBO (YCTAHOBKY), ANS KOTOPOro AOSMKHA MPUMEHATBCH COOTBET-
cTeytowaa texHonorma. Takke gna kaxgon HAOT, roe Heobxoammo, ykasaHbl orpaHnveHus

NPUMEHMMOCTU BKMHOYEHHbIX B onncaHne HAOT meTonos.
8.1 O6wwme HOT

8.1.1 Cuctembl 3IKONOrMYecKoro MeHeaXXMeHTa

HOT 1. ToBbIWEHNE 3KOMOrMYECKON PE3YNbTaTUBHOCTU (SPIEKTUBHOCTM) MNyTEM
BHEAPEHNSA N NOAAEPKAHUSA CUCTEMbI 3KOMorndeckoro meHemxkmenta (COM), cooTeeTcTBy-
toen TpeGosaHnsam FOCT P MCO 14001 unm ISO 14001!, unm npuMeHeHne NHCTPYMEHTOB
COM.

8.1.2 BbIbpocCbI B BO3ayX

HAT 2. OrpaHnyeHne BbIOPOCOB NPOAYKTOB CropaHUs B aTMOCEpPHbIN BO3AYX NyTeMm
ONTMMM3aLMKM NpoLECCa CKUraHUsA TOMNMBa U CAYBOK.
HAT 3. C6op n mncnone3oBaHne NOBOYHbLIX razoobpasHbiX NPOAYKTOB, CAYBOK, HE

HaxoaAalwnx npMMmeHeHne B Ka4yeCrtBe CbipbeBbIX KOMMOHEHTOB B Ka4YeCTBe TornnnBea.

' CooTBeTCTBME CUCTEM MeHeI>KMeHTa YyKa3aHHbIM CTaHjapTaM He O3Ha4aeT ee 069|3aTeanyro

cepTudmkauuto.
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HAOT 4. lNMoBbiweHne 3HHEKTUBHOCTM NCNONb30BaHMA NOBOYHbBIX NPOAYKTOB MpoLEeC-
COB 1 NPON3BOACTB.

HAOT 5. MNpumeHeHne anekTpodunbTpoB C SPPEKTUBHOCTLHO OYNCTKM OT MNbIfiN HE Me-
Hee 80 %.

HAOT 6. NpumeHeHne ckpybOBepoB MOKPOW OUNCTKN.

HAOT 7. NpumeHeHne ckpybbepoB MacnaHON OUNCTKN.

HAOT 8. NpuMeHeHWe UMKNOHOB (B Cny4ae ABYXCTYNEHYaToOW OYUCTKM rasoB OT Mbinn).

HAOT 9. MNpepoTBpalleHne Unm CHUKEHNE HEOPraHM30BaHHbLIX BbIOPOCOB 3arpsA3Hsto-
LWMX BeLleCcTB B BO3A4yX NyTem cobniogeHns TpeboBaHUW TEXHOMNOIMYECKNX PernameHToB n
PEXUMOB, a TaKkKe Hagnexallero TexHnm4eckoro obcnyxumsaHna ob6opyaoBaHNS.

HOT 10. MOHWUTOPUHr BLIOPOCOB MapKEPHbLIX 3arpsA3HSIOLLMX BELLECTB B BO34YyX B CO-

OTBETCTBUM C YCTAHOBIMEHHbIMU TpeboBaHNSAMN.
8.1.3 OnTtumusaumsa BogonoTpedbneHna n BOAOOTBEAEHUSA

HAT 11. OnTumMmMsaums npoueccoB BoAonNoTpebneHna n opraHmsaymsa BoL00OOpPOT-
HbIX CUCTEM.

HAT 12. CobnrogerHne TpeboBaHmin, yCTaHOBIEHHbIX ANA cOpoca CTOYHbIX BOA B LiEeH-
Tpann3oBaHHblE CUCTEMbI BOAOOTBEAEHNA (4NA OpraHM3aumin, nepeaaromx CToYHble BOAb!
Ha O4YMCTKY C NCMOMb30BaHNEM LIEHTPann3oBaHHbIX CUCTEM BOAOOTBEAEHNSA NOCENEeHUN, ro-
POLCKUX OKPYroB).

HOT 13. O6ecnevyeHne Hagnexalwen OYUCTKM CTOYHbIX BOA Ha COBCTBEHHbLIX OYMCT-
HbIX COOPY>KEHMUSIX.

HAT 14. CH6pocC CTOYHbIX BOA B 3aBOACKYHO KaHANM3aUMOHHYIO CETb C MOCNEeAYHLLEN

OUYNCTKOM Ha COBCTBEHHLIX LEHTParbHbIX O4YNCTHBIX COOPYKEHNN.
8.1.4 OTxoabl

HAT 15. OnTuMmusayma cmctemsl obpalleHna ¢ 0TXo4amMn B COOTBETCTBUM C YCTaHOB-

NEHHbIMM TpeboBaHNAMU
8.1.5 NotpebneHune cbipba

HAT 16. YeenunuyeHne BpemeHu paboTbl KaTannsaTtopoB, obecrnevyeHne BbICOKOM CTe-
MEHM KOHBEPCUN CbIPbS: MPUMEHEHME OAHOrO U3 NN KOMBMHAaLMN CneayroLLMX METOL0B:

— obocHoBaHWe BbIBOpa ONTUMAanNbLHOro Katanmsaropa;

— npeoTBpaLleHNe Ae3akTuBaLmn katanmaaropa;

— KOHTpOInb nokasaTenen paboTbl kKatanuaartopa.
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8.1.6 DHeproachheKTMBHOCTL

HOT 17. YyeT MeToO4OB MOBbIWEHUS 3HEepProa@eKTUBHOCTY, WU3MNOXEHHbIX B
UTC 48.
HAT 18. CHmxkeHne noTpebnerna aHepropecypcoB (Tenna unm napa) nyTem mcnosnb-

30BaHUA Tenna oTxoadaLmx ra3os.
8.2 TexHonornyeckue nokasarenu HOT

8.2.1 TexHonornuyeckune nokasarenun HOT ana npousBoacTBa HU3WKX onePUHOB
8.2.1.1 TexHonorunuyeckue nokasarenu HOT ana nponssoacTea nponusneHa

TexHonornyeckne nokasatenu HAT ana npowsBoacTtBa nponuieHa npuvBefeHbl B

Tabnuue 8.1.

Tabnuya 8.1 — TexHonornyeckme nokasatenu HOT ons nporM3BoacTea nponuneHa

HervapuposaHune nponaHa: TexHonorms «One-
TexHonorng
dnekc»

MoTpebneHne Cbipbs 1 3HEPrOPECYPCOB

MponaHoBasa dppakums (96% nponan),

/T 1210-1330

OneKTposHeprmga, KBT*u/T 135-150

MpupogHbIv ras, Kr/uac 10900-12000
3arpasHsarowpme BelecTsa B Bbibpocax, Kri/T

NOx He Gonee 8,5

CO He Gonee 1,5

Cymma yrnesogoponos (6e3 meTaHa) —

3arpsasHarowme Belectsa B cbpocax, Kr/T

Hedrenpoaykrhl He Bonee 0,03
XIMK He 6onee 0,7

8.2.1.2 TexHonoruueckue nokasarenu HOT ana nponsBoacTBa 3TUNEHa
TexHonornyeckne nokasatenm HAOT gna npomsBogcTBa sTUNEHa NpuBeaeHsl B Tabnu-
Le 8.2.
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8.2.1.3 TexHonornueckue nokasarenu HOT ana nponsBoacTea U3obyTUNEHa
TexHonornyeckmne nokasatenu HAT gna npowussopctea m3odbyTuneHa npuBeneHbl B

Tabnuuax 8.3 n 8.4.

8.2.1.4 TexHonornueckue nokasarenu HOT ana nponsBoactea 1,3-6ytagneHa

TexHonornyeckmne nokasatenu HAT ans npomnssoactea 1,3-OytagmeHa npueeaeHsl B

Tabnuue 8.5.

8.2.1.5 TexHonorunuyeckue nokasarenu HAT ana nponsBoacTBa U3onpeHa
TexHonornyeckne nokasarenn HAT ana npomsBoacTBa M3OMpeEHa nNpmuBeaeHsl B Tab-

nnue 8.6.
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Tabnuya 8.2 — TexHonornyeckmne nokasartenu HOT ons nponsBoACTBa 3TUMNEHA

TexHonorus

NokasaTenu

Muponus CYI n saTaHo-

BOW ppakyun

Muponuns yrnesoa0poLHOro Cbl-
pbs (BEH3MHOBbBIE hpakymu,

Mnponuns yrnesogopoaHOro
cbipbsl (6eH3nHOBLIE thpak-

Muponuns yrnesoao-
POAHOro Cblpbs™™ **

LUDIY n CYT) Ly, LLIDMY)**
MoTpebneHne cbipbsa N sHEPropecypcos™
Chbipbe, kr/T, He Bonee 1950-2150 1950-2150 2260 2725,5
OneKTposHeprus, KBT*u/T 1280-1400 70-77 40%**
37,96-44 57
(Mkan/T) (1,1-1,2) (0,06-0,07) ’ ’

TennosaHeprua, lkan/T — 3,842 0,616*** —

Map, Mkan/T 1,8-2,0 — - —

TonnuBHbIN ras, Kr.y.T./T 1100-1200 680-750 22 47,5-56,9

3arpssHaoLwme BelecTsa B Boibpocax,

Kr/T

NOx

He Bonee 1,6

He Bonee 4,0

He 6onee 4,1

He 6onee 0,38

CO

He Bbonee 0,5

He Bbonee 5,3

He 6onee 5,0

He 6onee 0,27

Cymma yrnesogoponos
(6e3 meTaHa)

He Bonee 1,7

He Bbonee 8

He bonee 11

3arpsasHarowme Belectsa B cbpocax, Kr/T
Hedrenpoaykrsi He Gonee 8,0 He Gonee 0,4 He Bonee 0,5
XK He Bonee 15 He Bonee 10 He 6onee 10 He Bonee 28
pH 8,4-11,7 9-11 6,5-10,5

* YaenbHble AaHHbIe npmueegeHbl Ha COBMeCTHOE NPOon3BOACTBO 3ITUNEHA U NponuneHa

** YaenbHble JaHHble NokasaHbl Ha COBMECTHOE NMPOU3BOACTBO 3TUMEHA U NPOMNUIIEHa U NPU COOTHOLLEHUN CTPYKTYPbI Cbipbsi NUPONM3a ra-

3oBoexkuakoe 20/80.

*** YypenbHble AaHHble MO NoTPeGneHnio 3HEPropecypcoB MokasaHbl TOMLKO MO 3HEPropecypcam, NOCTaBMNAEMbIM CO CTOPOHbI, COGCTBEH-

Hble 3Hepropecypcbl B pacyétax yAerbHbIX NokasaTenemn He yYTeHb!.

**** YaenbHble JaHHble NoKa3aHbl Ha COBMECTHOE MPOW3BOACTBO 3TUMEHA U NPOMMUNEHA N MPU COOTHOLLIEHUU CTPYKTYPbI Cbipba MUpONn3a

rasosoe/xkuakoe 40/60. YaernbHble JaHHbIE MOTYT MEHATLCA NPU APYroM COOTHOLLEHUWN ChipbSa NUpPONM3a.
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Tabnuya 8.3 — TexHonornyeckme nokasarenu HOT ans nponssoacTea n3obytuneHa

TexHonorus

«ApcunTesy, derngpuposaHme nsoby-

TaHa (B pacyeTe Ha 100% WB)

N3omepusayms HopmarnbHbIX

OyTuneHos B n3o0yTuneH (B pacdyete Ha n3obyTunex-

coaepallyo hpakymo)

MoTpebneHne Cbipbs 1 3HEPrOPECYPCOB

N30b6yTaHoBas dpakums, KriT 1220-1310 HE NMPUMEHNMO
bytTuneHosasa gppakumna, Kr/T HE MPUMEHNMO He Bonee 1070
OneKTposHeprus, KBT*u/T 135-530 He Gonee 205
TennosHeprus, kan/T 0,04-1,3 He bonee 1,3

3arpssHsaroLwme BelecTsa B Boibpocax, /T
NOx He Bonee 650 He 6onee 300
CO He Bonee 925 He Bonee 250

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 1504

He Bonee 500

3arpsasHarowme Belectsa B copocax, Kr/T

Hedrenpoaykrsi He Gonee 0,12 He Gonee 0,1
XIMK He Bonee 7 He Bbonee 2,5
pH 6,8-9,0 eq.pH 6,5-9,0 eq.pH
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Tabnuya 8.4 — TexHonorndeckme nokasarenu HOT npyn KOHUEHTPUPOBaHUKN U300YyTUNEHA

TexHonorus

MonyyeHne KOHLEHTPUPOBAHHOIO

nsobytmneHa yepes TMK ns MU

Morny4yeHne KOHLEeHTPUPOBAHHOIO N30-

OyTtunena yepes TMK s a-bN® (B

pacyete Ha 100 % wn3obyTuneH)

MonydeHne a-6yTunex-
n306yTMNeHoBON hpakymm MeTo-
AOM 3KCTPaKTUBHOW pekTudmkaymnm

C aUeTOHUTPUIIOM

MoTpebneHne Cbipbsi N 3HEPrOPECYPCOB

NND (B nepecuyete Ha 100 %

n3oByTuneH), Kr/t

1100-1170

He NPUMEHNMO

HEe NPUMEHNMO

o-bBUND, kr/iT

HE NPUMEHNMO

He Bonee 1022

He NPUMEHNMO

C4 ppakyum (66O, BUD,
NnNd)

HE NPUMEHNMO

He NPUMEHNMO

He Bonee 1018

OneKTposHeprms, KBT*u/T

150-205

He 6onee 93,0

He bonee 36

TennoaHeprus, [kan/T

1,9-3,1

He Bonee 2,77

He 6onee 1,01

3arpsasHaoLwme BewecTsa B Bblibpocax, r/T

NOx

He NPUMEHNMO

He Gonee 0,197

HEe NPUMEHNMO

CO

He NPUMEHNMO

He Bonee 0,169

He NPUMEHNMO

Cymma yrnesogoponos (6e3

He 6onee 2600

He Bonee 1260

He Bonee 1250

MeTaHa)

3arpssHarowme Belectsa B cbpocax, r/t
Hedrenpoaykrsl He Bonee 130 He Bonee 3,0 He B6onee 10
XMK He 6onee 14000 He Gonee 314 He Bonee 150
pH 7,3-9,3 eq.pH 6,5-9,0 eq. pH 6,5-9,0 eq. pH

9102—8l 01U



09¢

Tabnuya 8.5 — TexHonornyeckme nokasarenu HOT npun npomnssoactee 1,3-6yTagnena

OKCTpaKkTUBHas pek-

Tndpukaums oyragu-

OKCTpaKkTUBHasa pek-

Tndmkayms dytagu-

MponssoacTBO OY-

TaguneHa ogHoCTa-

lMpouecc coBMeCT-

HOro aernapuposa-

Mpouecc BbigeneHns n

OYUCTKN AUBUHUNA Me-

TexHonorng eHa n3 ppakymm C4 | eHa us cdpakymm C4 | AUWHBIM gerngpu- HUs GyTan- TOA0M 3KCTPaKTUBHOM
nuponusa c ayeTo- nuponusa ¢ AM®PA | posaHuem H-OyTtaHa | wn3obyrtaHa B OyTa- pekTudunkaymm ¢ aye-
HUTPUIIOM Mo BaKkyymMom AVIEH U U306y TUNEH TOHUTPUMOM
HopMbl pacxoga cblpba Matepuanos, Kr/T
®pakums Ca — 2,22 -2,60 — — —
®p. H-OyTaHa — — 1600-1750 1800 —
AuLeTOoHNTPUN — — 1,3-1,5 — 3,8
Bytunen-6ytagneHosas
(;;Kum Y — — — — 3200
AuBuHMUN-cbipel 1070-1150 — — — —
Hopmbl pacxoga sHepreTuyeckmx pecypcos
OneKTposHeprus, KBT*u/T 20-21 82,5 150-165 440 99
TennoaHeprus, [kan/T 1,3-1,45 1,43 4 5-5 — 2,6
Map, MNkan/T — — 19 —
Xonopa, lNkan/t — — 0,017 —
Tonnweo, Kr.y.7./T 42-45 — 1,6-1,75 1,0 —
'opsuas Boga, [kan/T — — — — —
Bona o6opoTHas, Thic.M3/T — 0,183 — 0,924 0,165

3arpssHaoLwme BewecTsa B Bbibpocax, r/T

NOx

He npumerHnmo

He npumeHnmo

He Bonee 1900

He Bonee 1233

He npumeHnmo
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CO

He npumerHnmo

He npumeHnmo

He bonee 6850

He Bonee 2456

He npumeHumo

Cymma yrnesogopopos (6e3

He Bonee 2400

He Bonee 2000

He Bonee 4100

He Bonee 5605

He Bonee 3500

MeTaHa)
3arpssHaowme BewecTsa B cobpocax, r/T
XMK He Bonee 13850 He 6onee 4500 He Bonee 3500 He Bonee 500 He Bonee 250
HedTenpoaykrbl He Gonee 120 — He Bonee 120 — —
pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH 6,5-9,0 eq. pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH

Tabnuya 8.6 — TexHonornyeckmne nokasartenu HOT npu NponsBoaCTBE N30NpeHa

[ByxcTagumnHoe aerngpupo-

BaHWe M30MNeHTaHa (BKNovas

[BYXCTaAUWHbBIN CUHTE3

«OaHocTagUNHBbINY

CUHTE3 N3 n30byTuneHa

N3omepusauyms Hop-

ManbHOro neHTaHa B

TexHonorua n3 nsobytmuneHa un dop-
nepepaboTky ppakuyum Cs vanbgervaa vepes AMI n opmanbaernga yepes | U3oNeHTaH (B pacyeTe

nuponmunsa) aMa Ha M30MeHTaH)

Hopmbl pacxofa cbipbs UM SHEPropecypcoB
Cbipbe, Kr/T He Bonee 1840

(100% n3oneHTaH) o o -

dopmanegerng, Kr/T — 1100-1200 840-850 —
N306yTmnen, kr/T — 1000-1050 1170 —
MeHTaH, Kkr/T — — — He Bonee 1072
OneKTposHeprus, KBT*u/T He Bonee 1165 410-450 140-150 He Bonee 98,2
(Mkan/T) (0,353-0,387)
TennosHeprus, kan/T He Bonee 18,95 18-20 7,6-8,0 He Bonee 1,86
TonnueHbIV ras, Kr.y.T./T He Bonee 990 240-260 37-50 He Bonee 46
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3arpsasHaowme BewecTsa B Bbibpocax, r/T

NOx

He bonee 6857

He Bbonee 860

He bonee 95

He bonee 85

CO

He bonee 4304

He Bonee 7800

He bonee 114

He bonee 80

Cymma yrnesogoponos

(6e3 meTaHa)

He Bbonee 2182

He Bonee 3100

He bonee 2184

He Bonee 2870

3arpssHarowme Belectsa B copocax, Kr/T

XMK

He Bonee 10

He Bbonee 650

He Bbonee 140

He 6onee 0,01

pH

6,5-9,0 eq. pH

2,9-40ea. pH

2,5-90ean. pH

6,5-9,0 eq. pH
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8.2.2 TexHonorunyeckue nokasarenu HAT ana npousBoacTBa apoMaTUYECKUX

coeanHeHuN

8.2.2.1 TexHonornuyeckue nokasarenu HOT ana nponssBoacTea 6eH3ona
TexHonornyeckne nokasarenu HAT ans nponseoacrtea 6eH3ona npueeaeHsl B Tabnm-
ue 8.7.

8.2.2.2 TexHonornueckue nokasarenu HOT ona npomnsBoacTBa 3aTuNbGeH3ona
TexHonornyeckne nokasarenu HAT ans nponseoacrtea 6eH3ona npueeaeHsl B Tabnm-
Le 8.8.

8.2.2.3 TexHonoruuyeckue nokasarenu HOT ana nponssoacTea ctupona
TexHonornyeckmne nokasarenun HOT gna npomsBoacTBa CTUpoOna U COBMECTHOrO Mpo-

N3BOACTBY NPONUIeHa oKkcuaa 1 CTupona npmeeaeHsl B Tabnuue 8.9.

8.2.2.4 TexHonorunuveckue nokasarenu HOT ana nponssoacTea Kymona
TexHonornyeckne nokasarenn HAT ona npomnssoacTea Kymona npuBeaeHsl B Tabnm-
ue 8.10.

Tabnuya 8.10 — TexHonornyeckme nokasatenu HOT ans nponsBoacTBa Kymona

AnkunupoBaHue 6eH3ona NponuneHoOM Ha
TexHonoruns
antoMoOXnopuaHOM KaTanusarTope

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepuasnos

Benson Kr/T 700
nponuneH 100% Kr/T 380
Katanusartop Kr/T 6,0

Hopmbl pacxoga sHepreTU4ecknx pecypcos

OneKTpo3Heprms KBT*3/T 17,2-35
Xonog Mkan/T 0,067
Map 13 Mkan/T 0,1-0,18
nap 21 1,55-2,25
Boaa M3/T 120-232

3arpssHstowme selectsa B BoiGpocax, mr/im®

HCI 530

3arpsasHsarowme Belectsa B cbpocax, r/t

OpraHuka, Mex. npumecm OTCyTCTBUE
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XMK 1300

pH 6-9 en. pH

8.2.2.5 TexHonornueckne nokasarenn HAT agna npousBoacTtBa deHona,
aueToHa u o-MeTuncTupona
TexHonornyeckme nokasatenn HAT ana npomsBoacTBa o-MeTUNCTUPONA NpUBELEHDI

B Tabnumue 8.11.

Tabnuya 8.11 — TexHonorndeckmne nokasatenu HAT ans npomnssoacTea eHona, aueToHa u o-

MeTuncTupona

Mpoun3soacTBO theHona, aueToHa 1 ansdame-
TexHonorng
TUNCTUPOMA KYMOSbHbIM METOA0M

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepuanos

beHson HedTaHON, Kr/T He Gonee 1100

MponaH-nponunneHoBasa gpakumsa, Kr/T He Gonee 651

Hopmbl pacxoga sHepreTUYecknx pecypcos

OneKTposHeprmsa, KBT*u/T He Gonee 165
CxkaTtbIi BO3ayx, M3/T He Bonee 2350
Boaa oGopotHas, M3/t He Bonee 1455
Map, Nkan/t He Gonee 12

3arpssHsarowme Belectsa B Bolbpocax, r/T

NOx He 6onee 0,8
CO He Bonee 0,95
Cymma yrnesogoponos (6e3 meTaHa) He Bonee 4585

264



Ggoc

Tabnuya 8.7 — TexHonornyeckmne nokasarenu HOT ans npoussoacTea 6eH3ona

MmapoaeankunuposaHue an-

M3Bne4yeHne 6eH3ona MeToaom

MN3Bne4vyeHne ODeH3ona MeTo-
LOM 3KCTPaKTMBHOW peKkTUdU-

3KCTPAKTMBHOW pekTudmnkayum YcTaHoBka
TexHonorusa KMNBeH30MnoB U BblaeneHumne Kauumn OeH3ona kameHHo-
B6eH30Mna KaMeHHOYrONbHOro C "MupoTton”
6eH3ona 13 NUpokoHAEHcaTa YronbHOro N NMMPOKOHAEHCaTa
rmapvpoBaHmnem
6e3 rngpuposaHms
HopMbl pacxoga cblpba 1 BCOMOraTenbHbIX MaTepmanos, Kri/T
MupokoraeHcaT 1800-2000 - - -
beHson kameHHoyronb-
. - He Gonee 2975 - -
HbIV
dpakuynsa Ce—Cs - — - 1450
beHson kameHHoyronb-
. - - 1350-3100 -
HbIW + NUPOKOHAEHCAaT
HopMbl pacxoaa sHepreTU4eckmnx pecypcos
OnNEeKTpoaHeprus,
P P 275-315 He Bonee 52,5 50-82 9,3-10,6
KBT*u/T
TennosaHeprua, lkan/T 1,922 He Bonee 2,85 2,7-32 —
Tonnueo, Kr.y.T./T 370-410 - - 10,6-12,7

3arpsasHaowme BewecTsa B Bblibpocax, r/T

NOx He Bonee 1160 — He NPUMEHNUMO He Bonee 560
CO He Bonee 420 — He NPUMEHNUMO He Bonee
4000

Cymma yrnesogoponos
(6e3 meTaHa)

He Bbonee 737

He Bbonee 325

3arpsasHaoLwme BewecTsa B cbpocax, Kr/T

910¢—8L 01N



99¢

HedTenpoaykrbl He Gonee 2,1 — He Gonee 18 —
XIMK — He Bonee 26,5 He Bbonee 27,5 He Bonee 65
pH — — He Gonee 6—8,5 —
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Tabnuya 8.8 — TexHonornyeckme nokasarenu HOT ans nponssoactea aTunbeHsona

AJ'IKI/IJ'II/IpOBaHI/Ie 6eH30Mna STUNEHOM Ha ankoMOXI1o-

AnKknnmpoBaHue 6eH3ona 3TUNEHOM Ha LieonuT-

TexHonoruna
PUAHOM KaTanusaTope HOM KaTanusartope
Hopmbl pacxoga Cbipbs M BCMOMOraTenbHbIX Marepunanos
Benaon Kr/T He Bonee 753 740-815
aTuneH Kr/T He Bonee 272 270-300
Hopwmbl pacxoga sHeEPreTU4eCcKnx pecypcos

KBT*u/T He Bonee 27,8 52-57
OneKTposHeprng

(Mkan/T) (0,024) (0,045-0,049)
TennoaHeprms lkan/T 0,8-0,85 0,910
Xonona [kan/T 0,008-0,01 —
Map lkan/T — —
MpvpoaHbIv ras M3T — 70-80

3arpsasHsaroLme Belectsa B Boibpocax, /T

*

NOx

He Bonee 230

CO

He Bonee 105

Cymma yrnesogopopnos (6e3 me-

He Bonee 302 He Bonee 47
TaHa)
3arpssHaoLwme Bewectsa B cobpocax, r/T
Hedrenpoaykrsl — He Gonee 1,5
XK He Bonee 40 —
pH 6,5-11,0 ea. pH 7-8 en. pH
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Tabnuya 8.9 — TexHonornyeckmne nokasartenu HOT ons nponssoacTea cTmpona

TexHonorus [lernapupoBaHue aTun6eHsona TexHonorns COBMECTHOrO MOMy4eHns NponuneHokcuaa n ctupona*

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

910¢—8L O1U

OTnnbeHson, Kr/T 1100-1210 He Bbonee 1173
Hopmbl pacxoga aHepreTu4eckmnx pecypcos
R KBT*u/T 105-140 He Bonee 287.8
(Mkan/T) (0,09-0,120) (0,238)
TennosHeprus lkan/T He Gonee 4,2 He Bonee 4,95
Xonopg lkan/T He Bonee 0,06 He 6onee 0,52
Map lkan/T 4044 —
TonnuBHbIV ra3 T.Yy.T 0,31-0,35 He 6onee 0,08

3arpssHaoLwme BelecTsa B Boibpocax, rit™*

NOx He Bonee 880 He Bbonee 450

CO He Bonee 400 He Bonee 1750

Cymma yrnesogopopos (6e3 He Bonee 800

He Bonee 220

MeTaHa)

3arpssHsarowme Belectsa B cbpocax, r/T
HedTenpoaykrbl He Gonee 41 HEe MPUMEHNMO
XK He 6onee 2800 He Bonee 12000
pH 6,5-11 6,5+10,0

* YnenbHble faHHble NpUBEAEHBI HA COBMECTHOE MPOM3BOACTBO NPONUIeHa oKkcuaa v ctupona
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8.2.3 TexHonornuyeckue nokasarenu HOT ana npousBoacTea

KUcrnopogacoaepXxawmux opraHN4ecKMx coeauHeHnm

8.2.3.1 TexHonoruueckue nokasarenu HOT ana nponssoacTea popmanbaernga

TexHonornyeckne nokasatenn HAT gna npoussoactea hopmansaernga npuBeneHol

B Tabnumue 8.12.

Tabnuuya 8.12 — TexHonoruyeckue nokasarenu HAT ans npoussogcTea hopManbaernaa

TexHonoruns

TexHonorua nonydeHnsa doopmansaermnaa Ha cepeb-

PSHbIX KaTanuaaTopax

HopMebl pacxoga celpba

MeTtaHon, kr/t

1210 - 1250

Hopmbl pacxoaa sHepreTU4eckux pecypcos:

OneKTposHeprusa, KBT*u/T

112 -170

TennoaHeprus, [kan/T

1,8 -2,1

Xonoa ammuadnbin, kan/T

He 6onee 0,08

3arpssHarowme Belectsa

B BbIbpocax, r/T hopmansaernga

dopmanbgerng

He Bonee 370

3arpasHarowme BelecTsa

B cbpocax, kr/ T hhopmanbgernga

XIK

He Bbonee 1,3

pH

2,5-9,0 eg pH

8.2.3.2 TexHonoruueckue nokasarenu HOT ana nponsBoacTea okcuaa atuneHa

N 3TUNEHrNMKonen

TexHonornyeckmne nokasatenn HAT gna nponsBogcTBa okcnaa sTuneHa U STUNeHrnn-

Konewn npmeeaeHsl B Tabnuue 8.13 — 8.17.

Tabnuya 8.13 — TexHonornyeckne nokasatenyu HOT notpebneHuns cbipba N 3HEPropecypcos Ans

nponssoacTBa okCuga aTuneHa

TexHonorng MonyyeHne O35 OKUCNEHUEM 3TUMEHA YNCTbIM KUCITOPOAOM
Cbipbe (aTuneH), kr/T 808 —859
TennoaHeprus, [kan/T 1,55 -2,09
OnekTposHeprma. KBT*u/T 238 -265
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Tabnuya 8.14 — TexHonoruyeckne nokasatenyu HOT notpebneHuns coipba N 3HEPropecypcos Ans

NPON3BOACTBA IMUKONEN

HekaTanutuyeckas ruaparayms

HekaTanutuyeckas ruaparayms

TexHonoruna 03 03
Cbipbe, OKNCb aTUNEHA,
Kr/T 680-885 680-750
TennoaHeprus, [kan/T 1,15-3,98 1,15-1,25
OnekTposHeprmsg, KBT*u/T 30-/70,8 30-33

Tabnuya 8.15 — TexHonorndeckme nokasatenu HOT BeiGpocos 1 ¢6pocoB Npyu COBMECTHOM MPOU3-

BOACTBE OKUCUK 3TUMNEHA U MMNKONEN

TexHonorus CosmecTtHOe npoussogcteo Ooul
3arpsasHarowme Belectsa B Bbibpocax, r/Trnvkonemn

NOx He Gonee 206

CO He Gonee 877

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 906

3arpsasHarowme Belectsa B copocax, Kr/Trnvkonen

HedTenpoaykrhl He Gonee 1,0
XIK He Bonee 298
pH He Gonee 6-9 e pH

Tabnuya 8.16 — TexHonorndeckme nokasatenu HOT BeiGpocoB 1 cOpocoB Npu NPON3BOACTBE OKCU-

Ja aTuneHa
MNMonyyeHne O3 OKUCNEHUEM 3TUNEHA YK~
TexHonorng
CTbIM KMCNOPO40M
3arpsasHaroLme BelecTsa B Bbibpocax, r/T okemga stuneHa
NOx He Gonee 887
CO He Gonee 200

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 610

3arpsasHsarowme Belectsa B cbpocax, Kr/ T okecmaa aTuneHa

XIK

He Bonee 230
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Tabnuya 8.17 — TexHonorndeckme nokasatenu HOT BeiIGpocoB 1 ¢OpOCOB Npy NPON3BOACTBE rMu-

Koneun
TexHonorus Hekartanutuyeckas rugpataymsa O3
3arpsasHsarowme Belectsa B Bbibpocax, r/T rnmkonemn

Cymma yrnesogoponos (6e3 meTaHa) 685
3arpsasHsarowme Belectsa B cbpocax, Kr/ T rnvkonen

XMK He Bonee 820

8.2.3.3 TexHonorunueckune nokasatenu HOT ana nponsBoacTBa MeTUN-TPET-

6yTunoBoro acupa

TexHonornyeckne nokasatenn HAT gna npomssoacTea METUN-TPET-OYTUNOBOro 3hu-

pa npueeaeHsl B Tabnuue 8.18.

8.2.3.4 TexHonorunyeckue nokasarenu HAT ana nponsBoacTBa MeTUN-TPeT-

aMUII0OBOro U METUN-BTOP- aMUNEHOBOro 3¢hupos

TexHonornyeckne nokasatenn HAT pgna npowsBogctBa METUN-TPET-aMUNOBOIO WY

METUN-BTOP-aMUIEHOBOro 3mnpoe NpmueeaeHsl B Tabnumue 8.19.
8.2.3.5 TexHonorunueckue nokasarenu HAT ana npousBoacTBa aTaHona

TexHonornyeckne nokasatenu HAT ana npousBogctBa 3TaHona npuBedeHbl B

Tabnuue 8.20.

Tabnuya 8.20 — TexHonorndeckme nokasatenu HOT BeiGpocos 1 ¢OpoOCcOB Npu NPON3BOACTBE rMu-

Koneun
TexHonorng Mpamaga rmgpatayua aTuneHa
HopMmbl pacxopa 3HepreTuyecknx pecypcos
OneKTposHeprusa, KBT*u/T He Bonee 1200
Bopna o6opoTHas, M3/T He Bonee 940
3arpsasHsaroLwme Belectsa B Bolbpocax, r/T
NOx He Bonee 940
CO He Bonee 1850
Cymma yrnesogopogos (6e3 metaHa) He Bonee 6700
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Tabnuya 8.18 — TexHonorndeckme nokasatenu HOT npu npom3BoaCcTBE METUN-TPET-OYTUNOBOrO adhupa

CuHTte3s MTBO ¢ ucnonbsoBaHnem

CuHTes MTBO 6es ncnonb3oBaHud

CwuHTte3 MTBO B n3bbiTke n3obyTn-

Mokasateny PPK PPK neva
Hopmbl pacxoga Cbipbs M BCMOMOraTesnbHbIX Marepunanos
MeTtaHon, kr/T 370-400 370-400 380
N306yTrnen (100%), kr/T 650-700 650-700 690
Hopwmbl pacxoga sHeEPreTU4eCcKnx pecypcos
OneKTposHeprmsa, KBT*u/T 10-55 10-55 19
TennosHeprua, lkan/T 0,2-0,8 0,2-0,8 0,894

3arpsasHaoLwme BewecTsa B Bbibpocax, r/T

Cymma yrnesogoponos
(6e3 meTaHa)

He Bonee 410

He Bbonee 410

He bonee 1228

MTB3 He Bonee 90 He 6onee 90

3arpsasHsarowme Belectsa B cbpocax, r/t
HedTenpoaykrhl He Bonee 300 He Bonee 300 —
XK He Bonee 1500 He Bonee 1500 —

pH

6,0-8,7 eq. pH

6-8,5 eq.pH
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Tabnuya 8.19 — TexHonornyeckue nokasatenu HOT npu npoussogctee MTAD n MBAJ

CuHTtes MTAD c ucnonbso-

CuHTe3s MTAD 6es ncnonb3oBaHud

CuHTes MBAO ©e3 ncnonb3o-

Texwonorus BaHvem PPK PPK BaHua PPK
HopMbl pacxoga cblipba
dpakuma nponuneHosas, T/T _ 0,91 —
dpakuma nsoneHTaHosas, T/T 0,96 — —
MeTtanon, T/T 0,34 0,31 0,31
Hopmbl pacxona aHepreTu4eckmnx pecypcos

OnekTpoaHeprus, KBT*u/T 83,56 51,2 67,97
TennosaHeprua, lkan/T 2,3 1,95 2,543

3arpsasHsarowme Belectsa B Bolbpocax, /T

Cymma yrnesogoponos (6e3 meTaHa) 2489 _ He Bonee 3600
3arpssHaowme Bewectsa B cobpocax, r/T

XK — 25 He Bonee 157

pH — — 6,5-11,0 eq pH
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8.2.3.6 TexHonornueckue nokasarenu HOT ana nponsBoacTea OyTUNOBbIX

cnupToB

TexHonornyeckmne nokasarenn HOT gna npownssoactea OyTMNOBLIX CIMPTOB MpuBe-

AeHbl B Tabnvue 8.21.

Tabnuya 8.21 — TexHonorudeckne nokasatenu HOT BbIBpocos n cOpOCOB Npu NPOU3BOACTBE

OyTMNOBbLIX CNUPTOB

TexHonorus

MonyyeHne 6yTMNOBLIX CNUPTOB MO KOBANBTOBOW TEXHONOMMM

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuanos

Mponunen, kr/T

710-780

Hopmbl pacxoga sHepreTUYecknx pecypcos

OneKTposHeprusa, KBT*u/T 280-310
(Tkan/T) (0,241-0,267)
Map, Mkan/T 1,51-1,67
Tonnveo, M3/T 60-66

3arpssHsarowme Belectsa B Bbibpocax, r/T

NOx

He Bonee 1890

CO

He Bornee 1346

Cymma yrnesoaopoaos
Y Y AOPOR He Bbonee 765
(6e3 meTaHa)

3arpsasHaroLwpme Belectsa B cbpocax, Kr/T

HedTenpoaykrhl He Bonee 0,25
XIK He Bonee 50
pH 7,1-10,5ea. pH

8.2.3.7 TexHonoruueckue nokasatenu HOT ana npousBoacTBa 2-3aTUNrekcaHona

TexHonornyeckmne nokasatenu HOT ong nponssoacTBa 2-aTUNrekcaHona npuBeLeHbl

B Tabnuue 8.22.

Tabnuya 8.22 — TexHonornyeckne nokasatenu HOT npu nponssoactse 2-aTunrekcaHona

TexHonorus mapupoBaHue 2-aTunrekceHans

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepnanoe

1150-1265

MacnsaHbin anbaerng, Kri/t

274



Hopmbl pacxoga sHepreTUYecknx pecypcos

UTC 18—2016

Map, MNkan/T

0,9-0,1

OnekTposHeprug, Ketu/t

125-140

(Mkan/T)

(0,108-0,120)

3arpasHsarowme BelecTsa

B BbIbpocax, r/T

Cnunpt ByTnnosbin

He Bonee 30

2-3TUNrekcaHon

He bonee 65

3arpsasHarowme Belectsa B cbpocax, r/T

XMK

He bonee 2350

pH

7.1-10,5 ea. pH

8.2.3.8 TexHonorunueckue nokasatenu HOT ona npousBoacTBa akpunoBon

KUCNOTbI U ee 3chupoB

TexHonornyeckme nokasatenu HAT gna nponsBoacTBa akpuioBOM KUCHOTbl N ee

3ahmpoB NpmeeaeHsl B Tabnumuax 8.23-8.27.

Tabnuya 8.23 — TexHonornyeckne nokasarenu HOT notpebnenns cbipbs N 3HEPrOPECYPCOB NpU

NPOVU3BOACTBE aKPUIOBOWN KUCMOTbI

lNokasaTenu

Morny4YeHne akpunoBoOW KACMOTbI

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepuanos

MponuneH, kr/T

680-750

Hopmbl pacxoga sHepreTU4ecknx pecypcos

TennoaHeprus, [kan/T 2,6-2.9
ONeKTpo3Heprus,

KBT*u/T 245-270
(Mkan/T) (0,210-0,232)

Tabnuya 8.24— TexHonorndeckmne nokasarenu HOT noTpebneHuns Cbipbsa 1 SHEPTOPECYPCOB NpPU

npousBoacTBe ByTunakpunara

[NokasaTenu

MonyyeHune GyTunakpunara

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepunanos

Akpunosas kucrnota

590-650

Bytnnosbii cnnpt

600-660
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Hopmbl pacxoga sHepreTUYecknx pecypcos

TennoaHeprus, [kan/T 1,2-1,35
OnNeKTpo3Heprus,

KBT*u/T 31-34
(Mkan/T) (0,027-0,029)

Tabnuya 8.25 — TexHonornyeckmne nokasatenu HOT notpebnenms cbipbs N SHEPrOPECYPCOB Npu

npon3BoACTBE 3TUNaAKpunara

[NokasaTenu

Mony4vyeHwne aTunakpunara

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuanos

Akpunosas kucrnoTa 780-850

3TMNOBLIN CNMPT 500-550
HopMbI pacxoga sHepretTuyeckmx pecypcoB

TennoaHeprus, [kan/T 2,1-2.3

OnNeKTpo3Heprms,

KBT*u/T 35-39

(Mkan/T) (0,030-0,033)

Tabnuya 8.26 — TexHonoruveckne nokasatenu HOT noTpebnenms cbipbs 1 SHEPrOPECYPCOB Npu

npon3BoACTBE MeTUnakpunarta

lNokasaTenu

MonyyeHne meTunakpunara

Hopmbl pacxoga cbipbsi U BCOMOraTenbHbIX MaTepuanos

Akpunosas kucrnota 900-950

MeTunoBbi cnnpT 390-430
HopMbl pacxopa sHepreTuyeckmx pecypcoB

TennoaHeprus, [kan/T 2,0-22

OnNeKTpo3Heprms,

KBT*u/T 35-39

(Mkan/T) (0,030-0,033)
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Tabnuya 8.27 — TexHonornyeckne nokasateny HOT amuccumn B OKpyKaloLyto cpeay npu
COBMECTHOM NPOWN3BOACTBE aKPUITOBOW KUCMOTbI 1 3CPUPOB akpunoBon kucnotbl (ByTunakpunar,

MeTunakpunar, aTunakpunar)®.

TexHonorua Akpunosas KMCnoTa n 3upbl aKkpUnoBon KMCHOThI

3arpsasHatowme Belectsa B Bolbpocax, /T *

NOx He Bonee 1250
CO He Gonee 700
Kncnota Akpunosas He Gonee 450

3arpsasHsarowme Belectsa B cbpocax, Kr/T

HedTenpoaykrbl 0**

XIK o**

* HopMmpoBaHmne OCyLLECTBNAETCA Ha TOHHY CYMMAapHOW TOBapHOW MpOoAyKumm (akpuro-
Bag KMcnoTa nonvMmepHas, dytunakpunar, MeTunakpunart n stunakpunar)

** 3Ha4eHWs B Criy4ae Ucnonb3oBaHnsa BeCCTOUHOM TEXHOMNOrMm

8.2.3.9 TexHonorunueckue nokasatenu HOT ana npousBoacTBa TepedraneBomn

KUCIOThbI

TexHonornyeckme nokasatenn HAT ana npousBoactea TepedTaneBOM KUCNOTbI

npueeneHs! B Tabnuue 8.28.

Tabnuya 8.28 — TexHonorndeckne nokasatenu HOT ans npomssoacTea TepedhTaneBon KUCHOThI

[NokasaTenu TexHonorus: MitsuiPetrochemical

HopMebl pacxoga cblpbs, Kr/T

Mapakcunon 650-690
YkcycHas kucnoTa 50-60
Ob6ecconeHHas Boga, M3/T 50-52
OneKTposHeprug, KBT*u/T 332-350
Octpbm nap, MNkan/t 1,11-1,19
3arpsasHsarowme Belectsa B Bbibpocax, /T

CO He Gonee 2080
OunmeTtnnbenHaon He 6onee 600
YkcycHas kucnoTa He Bonee 365

3arpssHsarowme Belectsa B copocax, Kr/T
XK He Bonee 250
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2-45ep.pH*

pH
6-11 ea.pH **

* 3HaueHne pH gnsa NocTosHHOroO CToKa

** 3HaveHne pH ansa nepeMeHHOoro cToka

8.2.3.10 TexHonorunueckue nokasatenu HOT ana nponssoacTea BMHUNaueTara

TexHonornyeckne nokasatenn HAT ans npomsBoacTBa BUHWMMNALETaTa npuBeAeHbl B

Tabnuue 8.29.

Tabnuya 8.29 — TexHonornyeckne nokasatenu HOT ansa nponssoacTBa BUHMNAayeTarta

MokasaTenu 3HayeHne
Cbipbe, Kr/T 1200
OneKTposHeprusa, KBT*u/T 200-350
TennoaHeprus, [kan/T 3,50-5,60
3arpsasHsaroLwme Belectsa B Boibpocax, KriT *
NOx 0,11
CO 0,73

Cymma yrnesogoponos —

(6e3 meTaHa)

3arpsasHarowpme Belectsa B copocax, Kr/T

HedTenpoaykTbl —

XMK —

pH —

8.2.4 TexHonornuyeckue nokasarenu HOT ana npousBoacTBa AuxsopaTtaHa u
BUHUNXopuaa
TexHonornyeckmne nokasatenn HAOT gna nponsBoacTBa AUXNopaTaHa N BUHUNXNOPU-

Aa npueegeHsl B Tabnmue 8.30.
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Tabnwuya 8.30 — [JocTurHyThie nokasaTenu noTp

NPON3BOACTBE BUHWUMXITOPUA MOHOMEpPa

UTC 18—2016

eBneHnst Cbipbsi U 3HEPropecypcoB npu

TexHonorua nonyvyeHuna BUHNNXNopug MOHO-

mepa

C6anaHcupoBaHHbI NO XITOpY ABYXCTagUn-
Hbin meToa (CXMO)

Hopmbl pacxoga cbipbsi 1 BCIOMOraTenbHbIX MaTepnanos

OTuneH Kr/T 460-475

Xnop Kr/T 571-630
Hopmbl pacxofna aHepreTu4eckmnx pecypcos

OneKTpo3Heprms KBT*u/T 80-100

Map KriT 1500-1700
3arpsasHaroLwpme BelecTsa B Bolbpocax, /it

NOx He Gonee 15,0

CO He Gonee 2,0

XIopuCTbIN BOAOPOA

He 6onee 8,0

3arpsasHaowme BeLy,

ectBa B cbpocax, r/T

XMK

O**

pH

O**

* [laHHble npuBeaeHb! 4Na coBMecTHOro npoussoactea XM n BXM

** [Ins 6eCCTOUYHON TEXHONOMMK (CTOKM MOCHE OYNCTKM BO3BPALLAKOTCA B TEXHONOrMYe-

CKMI Npouecc)

8.2.5 TexHonornuyeckue nokasarenu HOT ana npousBoacTBa HUTPpUNa

aKpunoBon KUCNOTbI

TexHonornyeckne nokasarenn HAT ans npomMsBoACTBa HUTPMNA aKpUITOBOM KUCNOTbI NPW-

BeaeHb! B Tabnmue 8.31.

Tabnuya 8.31 — TexHOnorn4yeckme nokasarenm

KNCNOTbl METO40M OKUCIUTENBbHOIO0 aMMOHONN3

HOT ans nponssoacTBa HATpUNA akpUnoBon

a nponuneHa BO B3BELLUEHHOM Cnoe Katanunsaropa C

nocneayoLwum pasaeneHmem NpoayKToB peakyum

[Mokasarenu 3HaueHne
Cblpbe, KriT 1639-1886
OneKTposHeprusa, KBT*u/T 285-485

Tennosaneprua, lkan/T

He Bonee 3,5
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TonnmBHbIV ras, Kr.y.T./T 520-995

3arpsasHarowme Belectsa B Bolbpocax, /it

NOx He Gonee 4,207
CO He Bonee 17023
Cymma yrnesogopoos He Bonee 17140

(6e3 meTaHa)

Bopopoa umaHncTbIn He Bonee 70
Cepbl gnokeng, He Bonee 13 860
AKpUNOHUTPUI He Bonee 278,62

3arpssHarowme Belectsa B cbpocax, Kr/T

Xnopua-moH He Bonee 4,56
Cynbdar-noH He Bonee 10,08
Hutpnn akpmnnoBon KNCNOTbI He Bonee 1,03

Pa3gen 9. 9kOHOMMYECKMe acneKkTbl MPUMEHEeHUs1 Hausy4Lnx

AOCTYMNHbIX TEeXHONOrnm

9.1 dakTopbl, BNMAOWME HA AaHHbIe NO 3aTpaTam

B HacToswem pasgene paccmatpuBaroTCa BOMNPOCHI, CBA3AHHLIE C OLEHKOW 3aTtpar
NPOMBILLMEHHBLIX MPEANPUATUA Ha peanu3aunio OTAEMbHbIX NPUPOAOCOXPaHHBLIX MeponpuUs-
T, BKIOYas NpnobpeTeHne, MOHTaX, Hanaaky mn akcnnyarauuio obopynosaHuns, obecneun-
BarOLLEro CoOKpaLleHne SMUCCUN 3arpAa3HAOLLMX BELLECTB B OKPYXatOLLYHO cpeay.

[aHHble, NpmBeAeHHbIE B HACTOALWEM pasaene, NofyyeHbl U3 pasnmyHbIX NCTOYHUKOB,
B TOM YMCne OT NPeanpuUsaTUN, NOCTaBLUMKOB TEXHONOMMA 1N 060pyA0BaHNSA, KOHCYNbTaHTOB.
Kpome TOro, Ansa oueHku 3atpart MOryT UCMNOoNb30BaTbCA pesyrnbTaTbl MCCNefoBaHUM U nHas
onybnukoBaHHaa MHopMauma (KoprnopaTtuBHble AOKNaAbl M OTYETHI, XypHarnbl, OTKPbITbIe
NUCTOYHMKM B ceTn UHTepHeT, martepuanbl KoHdepeHumn n ap.). OgHako nHdpopmaunsa mna
YMOMSAHYTbIX NCTOYHUKOB HE ABMSETCH YHUBEPCANBHOMW N HE MOXET ObITb MCNONb30BaHa ANS
XOTb CKONbKO-HMOYAb AOCTOBEPHOW OLEHKN HEODXOANMBIX ByAyLIMX BNOXEHNA KOHKPETHOrO
npeanpuats B 06opyaoBaHNe M TEXHOMOMMN B LENAX COKpaLLEHUs SMUCCUN 3arpsa3HAROLLMX
BELLECTB B OKPY>KaIOLLYO Cpedy, a OTpaxaeT Nvb NPpUMEPHbIN MacliTab 3aTpar, KOoTopble
MOrYT BO3HWKaTL NpW peannaaynmn oTaeNbHbIX NPUPOLOOXPaHHBLIX MPOEKTOB.

3avacTyo nmeroLmecsa gaHHble arpermpoBaHbl U HE NO3BONAOT OAHO3HAYHO onpege-

IINTb KNntoYeBbl€ KOMMOHEHTBLI 3aTpaTt 1, TeM CaMbiM MPOBECTU palrpaHndeHne Mmexay s3artpa-
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Tamm Ha NPUPOLOOXPaHHbIE MEPOMPUATUSA N 3aTpaTammn, CBA3aHHbIMKN C 0BLEN MOAEpHN3a-
UMen npoM3BOACTBEHHOrO Mpouecca W Mnycko-HanagodHbiMu paboTamn. EgMHCTBEHHbIMU
KYUCTbIMUY 3aTpaTamm NPUPOLOOXPAHHOIO XapakTepa ABNSTCSA 3aTpaTthl Ha obopyaoBaHue
N TEXHONMOTMMN «HAa KOHLE TpyObl», KOTOPbIE, Kak MpaBuio, HE MMEKT WMHbIX LENen, Kpome
YMEHbLUEHNS U NPELOTBPALLEHNSA SMUCCUN 3arpASHSIOLMX BELLECTB B OKPYXXatoLLyto cpe-
Aay. YuntbiBas, uto Hanbonee pesynbTatvBHbIE NPUPOAOOXPaHHbIE MEPONPUATUA OKasbiBa-
FOTCH WHTErpMpOBaHHbIMW B MPOW3BOACTBEHHLIN MPOLECC, OueHKa dakTnieckoro obvema
PECYPCOB, HanpaBneHHbIX HA OXpPaHy OKpPYXaroLLen Cpeabl, NPeACTaBNAeTCa KparHe 3aTpya-
HUTEMNBLHOW.

Kpome T0ro, B cuny BbICOKON CneundmnyHOCTM NPOM3BOLCTBEHHBIX OOBEKTOB, Camo Mo
cebe Hanuume Gonee petanbHOWM WMHOPMaUMKM He BCerga rapaHtupyeT MNPUMEHMMOCTb
NMEIOLLMXCHA AaHHbIX AN OLEHKN TPEOYHOWMXCA BNOXEHUA POCCUNCKUX METaNNyprmyeckmnx
NPeAnPUATMIA B TEXHONOTUN 1 060pYyL0BaHNE MPUPOLOOXPAHHOTO Ha3Ha4YeHNs.

B poccumncknx ycnosmsax CyLLECTBEHHOE BIUSIHNE Ha 4OCTOBEPHOCTb N MPUMEHNMOCTb
CBEAEHM O 3aTpaTtax KOMMaHui Ha NPUPOAOOXPaHHLIE MEPOMPUATUS OKasbiBAET BbICOKas
BONATUINbHOCTL BantOTHbIX M PUHAHCOBBLIX PbIHKOB. Becneactene atoro Heobxopuma cylue-
CTBEHHAas KOPPEKTUPOBKA NMMEIOLLMXCHA AaHHBIX O 3aTpaTtax, NOCKOSbKy rogoBas NpoLeHTHas
CTaBKa, pacxofbl Ha CCyAHble BbIMMaThl, yPOBEHb MHMPNSALMM U BaNOTHbIE KYPCbl B TEKYLLEM
NEPUOAE OKaXKyTCA HECOMOCTaBMMbl C YCMOBUSIMKW, B KOTOPbIX KOMMAHUSIMKM paHee Ocy-
LLIECTBIMANNCH COOTBETCTBYHOLLNE BINOXEHUS.

3atpartbl Ha MOAEPHU3aUMIO NPEeanpPUATUN, Kak NpaBuio, COAEPXaT 3HAYUTENbHbIN
BantOTHbIM KOMMOHEHT, CBA3aHHbLIA C NPUOBPETEHMEM, MOHTEXKOM, HaNagkon N B HEKOTOPbIX
crnyyasix aKcnnyataumenh MMMOPTHOro, B TOM 4MCNE NpupoaooxpaHHoro, obopyaosa-
HUS/TEXHONOMMIA, KOTOPbIA B CUMY CYLLECTBEHHOrO W3MEHEHMSI KYpCOB BastoT B TEKYLUNX
ycrnoBusax B pybrneBOM 3KBMBANEHTE MOXET YBENMUUMTBHCS MOYTU KpaTHO. B cBolo ouvepepns,
pyOneBbIN KOMMNOHEHT, YBA3bIBAEMbIN CO CTPOUTENBCTBOM, NMpuodbpeTeHnem paboTt mn ycnyr
Ha MECTHOM PbIHKE, agMMHUCTPATUBHBIMW Pacxojamn U T. 4., NMOABEPraeTcs BO3LENCTBUIO
NHPIALMN, YTO Takke TpebyeT yyeTa npu oueHke ByayLmx 3aTpaTt Ha MogepHM3aumo npo-
N3BOACTBA M MOBbILUEHME €ro 3KONOrMYeCcKkon pe3ynbTaTMBHOCTU. JTO onpeaenseTcs psaom
akTopoB. Hanpumep, MHOrMe npUpOLOOXpaHHbIE MEPOMNPUATUS CBSA3aHbl CO CTPOUTENb-
CTBOM, KOTOPOE MOXET 3aHUMaTb roAbl C MOMEHTA BbIAENEHNSA CPELACTB B 3aBMCUMOCTU OT
pasmepa NpeanpusaTUs N CROXHOCTU TEXHOMOTMYECKMX NPOLECCOB; MHPNSALUMS, BO3LENCTBY-
owan Ha 3apaboTHy0 Nnarty, agMUHUCTPAaTUBHbIE pacxofbl U CTOMMOCTb MaTepuarnos, Mo-
XeT NpUBOAUTL K CYLLECTBEHHOMY YBENMYEHNIO 0ObeMa HEOBXOANMBIX 3aTpaT B CPaBHEHUN

C NepBOHaYanbHO yTBEPXKAEHHBIMU.
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OnuvcaHHble obcToaTenscTBa HEOBXOAMMO NPUHMMATL BO BHUMaHWE NMpu NOAroTOBKE
N NPUHATUN PELLEHMN O peanusaumm NpUpoLOOXPaHHbIX MEPONPUATUN U BHEAPEHUN METO-
AOB M TexHonornv, obecneumBarolLMX COKpaWEHME 3MUCCUMA 3arpAasHAOWMX BELLECTB B
oKkpyxarwwyro cpeay. lNpuBegeHHble B HacTodAweM pasgene obbemMbl 3aTpar POCCUNCKNX
nNpeanpuaTMi — NpoM3BoAUTENEN NO3BONSKOT NOMNYYMTb NULLL HEKOTOPOE NpeacTaBneHne o
noTeHUumanbHbix o6bemax TpedyemMbiX NHBECTULINA.

B pasgene 9.2 npmeBeaeHa nHdopmaums 0 peann3oBaHHbIX MOAEPHU3AUNAX Ha Len-
CTBYHOLMX MPEAnPUATUAX C Lenbio ynyyleHna 3Hepros@eKTMBHOCTA NPOM3BOACTBA UMK

CHWKEHWS BO3AENCTBUS Ha OKPYXKaIOLLyHO Cpeay.

9.2 MHBeCTULUMOHHbIE 3aTpaTbl HA MOAEepPHU3aLMUIO CYLLEeCTBYIOLWEro

npousBoAcTBa

9.2.1 NpousBoacTBO HU3WKNX onednHoB

C uenbio oNTUMM3aLUM TEXHOMOMN, CHWKEHWS BO3AENCTBUSA Ha OKPYKaKOLLYO cpeny
N yBENMYEHUST KOHKYPEHTHOM CMOCOOHOCTMN Ha HEKOTOPbLIX YCTaHOBKax No npou3BoacTey Oa-
30BbIX OnemHOB ObiNW NPOBeAEHbI Cnegyowme MoAepHM3aUmn, npeacTasneHHble B Tab-

nmue 9.1.
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Tabnuya 9.1 — Npumepbl MogepHM3aLnii

KanutanbHble

HavmeHoBaHune n onnucaHune obbek- . lop peanu-
Mony4eHHbIN acppekT 3arparbl, MIH.
Ta/yCTaHOBKW/TEXHUYECKOIO peLleHus 3ayum
py6.
[MpounsBoacTBO aTUNEHa/NponuneHa
PekoHcTpykumsa cknaga TCB, MOHTax u .
5 CHWwKeHme pacxogHOWN HOPMbI MO XNUAKOMY CbIPbHO NUPOSN-
BBOJA B AEUCTBME YCTAHOBKWM ynaBnnBa- 34 2015
3a
HWA nerknx dpakymm (Y1)
MoHTax yana dpunbTpaumm TONIMBHOMO
YBenunyeHne nponsBoanNTENbEHOCTH 1.3 2015
rasa
3ameHa snekTpoapmaTyp YBenuyeHa HagexHoCTb obopynoBaHus 0.2 2015
3ameHa knanaHoB perynaTopos No nuta- | CHWKeHWe 3HeprosaTpar, yBennyeHue npon3BoaUTENbHO- 4 2015
TENbHOW BOAE MNeYen CTH
3ameHa perynupyrowmx 1 OTCeYHbIX
KnanaHoB oTpaboTaBLUMX CBOM HOpMa- YBenuyeHue HagexxHOCTb 0bopynoBaHUS 5 2015
TUBHbLI CPOK CryObl B LIEXE Nnuponmnsa
OcHaweHve cuctemon ABP Hacoca B
CHwxeHne sHepronoTpebneHns 0.5 2015
Lexe nmuponuaa
3ameHa HacoCcoB B Liexe nnponnsa CHwxeHne sHepronoTpebnerHns 1.5 2015
3ameHa knanaHoB perynsaTopoB Ha Tpy-
tonpoBoAe NMPOKOHAEHCATa 1 0TBOAA CHwmxkeHme cbpocos 0.3 2015
BoAbl B X3K B Lexe nuponunsa
MoHTax perynupyroLlero krnanaHa u CHwxeHne sHepronoTpebneHns 0.3 2015
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MexBno4YHoro otcekarensa Ha Tpybonpo-
BOAE npupogHoro rasa ¢ NPC B konnek-

TOP TOMSIMBHOIO rasa nevern NMponunsa

MoHTax aHanmnsaTtopa CO:2 CHwxeHne sHepronoTpebnenns, CHxXeHne cbpocoB 2 2015
MoHTax knanaHa perynsaropa (napooT- CHwkeHne sHepronoTpebnenns, yBenmyeHne nponssoam-
1.64 2015
oop) TENBHOCTU
N3meHeHne cxembl BoiBoga pakuymmn Cs
CHwxeHne cbpocoB 0.2 2015
B Liexe rasopasgenenuns
CHwkeHne sHepronoTpebnenns, yBenmyeHne nponssoam-
TexnepeBooOpyXeHue. 1 2015
TENbHOCTM
5 CHwKeHne sHeprosarpar, yBenm4eHne npomsBoanTENbHO-
3ameHna xonogHoun naonayum (MXL) 28 2015
CTH
MponssoacTeo n30byTMNeHa
TexHn4eckoe peLLeHne npegnonaraeT Ucnonb3oBaTb CMECH
KaTannsatopos B cOOoTHoLeHun 70/30.
-OpraHmM3oBaH AONONHUTENbHBLIM ByHKEP ANA CBEXEro KkaTa-
nmsaropa;
MNepexon Ha cmeceBOM KaTanusaTop Ae- | -3aMeHEHbl TPaHCMOPTHbIE NIMHUM Ha HOBbIE C BHYTPEHHUM
169.0 2012 - 2014

rmapvpoBaHnsa nsobyTtaHa

KepaMnU4YeCKMM CITOEM U LOMNONHUTENBHBIM TOPKPETUPOBA-
HUEM;
-yCTaHOBIEHbI HOBbIE LIMKMOHbI CNeumnanbHOM KOHCTPYKLMM
B peaKkTope W pereHepatope, pyTepoBaHHbIe Kepammnye-

CKMMW KOJbL @MW,
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-NPOBEAEHO TOPKPETMPOBAHNE peakTopa;
-NPOBEAEHa PEKOHCTPYKLMA BOCCTaHOBUTENBHOIO CTakaHa ¢

Lerbto yBenuyeHus ero obema.

[MponsBoacTBO AMBMHUNA

N3ameHeHne cxeMbl y3na pereHepauumn

CHwxeHne noTpebneHns napa 10 2014 - 2015
aueToHUTpUnNa
MpounsBoacTBO N3onpeHa
CHwkeHne noTpebneHne napa v MeTaHona B Npou3BOA-
PaspeneHne metaHonbHbIX 1 6e3meTa-
CTBe U30MpeHa 3a CYeT pasgeneHnsa NOTOKOB Ha pasHble 3.0 2014 - 2015
HOJMNbHbLIX MOTOKOB
KONMOHHbI.
CHmxeHne noTpebnerHns napa 3a cyeT peanusaumm 3-x Me-
BoccTaHoBneHve cuctembl KogeHcaumm POMNPUATUIA. BKNtOYEHME B paboTy TennoobMeHHMKa Nno3Bo- 50 2013 - 2015
ANA nogorpesa ropaven Boabl NMNo CokpaTuTb NoTpebneHne BTOPUYHOro napa B Tenso- '
0OMeHHMKe (BTOPUYHBIW NMap COBCTBEHHOrO NPOM3BOACTBA).
CHwxeHne NoTepb Napa B 3UMHUI Nepnog BpeMEHN 3a cyeT
lMpuMeHeHme anekTpooborpesa Ha Tpy-
3aMeHbl NapoBbIX TEMMOCNYTHUKOB Ha Tpybonpoeogax w 6.0 2014 - 2015
tonpoBogax N EMKOCTSX
EMKOCTSX Ha anekTpooborpes.
MoporpeB nuTaHNA KONoHHbI Py3ensHon | CHwkeHne naponoTpebneHns KONoHHbI 3a CHET Nogorpesa 110 2013 - 2014

BOJOU

nMTaHNA
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9.2.2 MpousBoaCTBO apoMaTUYECKUX yrrneBsoaopoaoB

C uenbio oNTUMM3aLUM TEXHOMOMW, CHWKEHWS BO3AENCTBUS Ha OKPYKaKOLLYO cpeny
N yBENNYEHUST KOHKYPEHTHOM CNOCOBHOCTN Ha HEKOTOPLIX YCTaHOBKaX MO BblAENEHNO U MO-
NYyYEHWIO apoMaTMYECKUX YrieBoAopoAoB Obinn NPoBeAEeHb! Cnepylolme MOoAepHM3aumm,

npencraeneHHble B Tabnuvue 9.2.

Tabnuya 9.2 — lNpumepbl MOgEPHM3aLUIA

HanmeHoBaHne n onucaHme o6b- KanutanbHble
. lop peanu-
eKTa/yCTaHOBKN/TEXHNYECKOro Mony4veHHbIn acppekT 3arparbl,
3ayum
peweHns MITH. py6.
Mponssoacteo BeH3ona
PekoHcTpykuna cknaga TCH, .
. CHwxeHne pacxogHoun Hop-
MOHTaX 1 BBOLa B AeNCTBME
Mbl MO XUOKOMY CbIPbO M- 34 2015
YyCTaHOBKW yriaBnmBaHuga ner-
ponusa
Knx dppakumm (YJ1o)

MpounsBoacTBo cTMpona

YcoBepLUeHCTBOBaHNE CXEMb
. CHwmxkeHmne pacxona
BblaeneHna aueTogeHOHOBOW 1,372742 2010
3TMnGeH30nNa Ha CTUpPOn

dhpakymm

9.2.3 lNpousBoacTBO KUcriopoacoaepXawmx opraHM4eCKux coeanHeHumn

C uenbio oNTUMMU3aLUM TEXHOMOMN, CHWKEHWS BO3AENCTBUS Ha OKPYKaKOLLYO cpeny
N yBENNYEHUST KOHKYPEHTHOWM CNOCOBHOCTN Ha HEKOTOPLIX YCTaHOBKaX MO BblAENEHNO U MO-
NYYEHWIO KMCNOPOA COAEPXKALLMX OPraHNYeCcKnX CoeamHeHn Obinn NnpoBeaeHbl creayrolme

MOZEepHU3aUMm, NpeacraBnerHHsle B Tabnumue 9.3.

Tabnuya 9.3 — Npumepbl MogEepHM3aLUIA

HanmeHoBaHne 1 onucaHme o6b- KanutarnbHble
. lopa peanu-
eKTa/yCTaHOBKN/TEXHNYECKOro Mony4eHHbIn acppekT 3arparbl,
3ayuu
peweHns MITH. py6.
NMponsBoacTBO aKPUNOBON KUCHOTbI
PekoHcTpykuma cknaga TCh, | CHwxeHne pacxopHou Hop- 34 2015
MOHTaX 1 BBOAA B AENCTBUNE Mbl MO XUOKOMY CbIPbH MKU-
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yCTaHOBKM yNaBnmMBaHus ner-
Knx dppakumm (YJ10)

ponusa

Moporpes CTOYHbIX BOJ, B NPO-

CHwxeHne pacxogHoun Hop-

N3BOACTBE aKPUITOBOW KNCHO- Gonee 3 2015
Mbl napa
Thbl
[Mpon3BoACTBO OKCcmnaa aTuneHa
3ameHa 3TMNeHoBOro KOM-
CHwkeHne notpebneHuns
npeccopa B pamKax peKkoH- Bonee 140 2014

CTPYKLMN

3NEKTPO3HEPTUM
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Pasgen 10. NMNepcneKTUBHbLIE TEXHONOMMU

OueHka NepcrneKkTUBHbIX TEXHOMOMIA, KOTOPble MOTYT paccMaTpuBaTbCs Kak MNoTeHLM-
aneHble HAOT, npoeegeHa cneymManncTtaMmm B XMMUYECKOW TEXHOMOMMM OCHOBHbIX OpraHuye-

CKMX BELLECTB C UCMOSb30BaHMEM OTEYECTBEHHbIX M 3apyDEXXHbIX NCTOYHMKOB MHGOpMaLMN.
10.1 OneduHbI N ANEHbI

10.1.1 MetaTe3uc oneduHoB

Onucanuve

AnbTepHaTMBHbBIA NyTb NOMYYEHUA NponeHa No peakunmn meTartesnca Ana npespatle-
HWA CMeCcK STuneHa n 2-d6yteHa B NPOoneH.

Kommepueckun paspaboTaHa.

[MoTeHUManeHaa 3KOHOMMA MO CpaBHEHMUIO C cyLlecTByrowmMmn HOT

Koneepcusa byteHa, coctaBnsaeTt 6onee 60% 3a 0anH Npoxoa.

CenektmBHOCTbL No nponeHy > 90%.
10.1.2 OkucnutenbHaa guMepusauus MetaHa

Onucanuve

B npucyTCTBUM reTeporeHHoro kartanusatopa npoTekaeT napuuanbHOe OKUCNeHne
MEeTaHa, NPUBOASALLEE K €ro guMmepusagun n gernapuposaHmio ¢ obpasoBaHMeEM 3TUNEHa.
KaTannsaTop OKCMAHOrO TMna — CMEeCb OKCWAOB LUEMNOYHbIX, LENOYHO-3EMENbHbIX U peaKo-
3eMenbHbIX MeTannoB. B peakynoHHyr0 cMecb MHOrga nojaroT nap U BOAOPOA ANSA yaane-
HWSA KOKCa ¢ katanuaatopa. KoHBepcusa kucnopoga 3a oanH npoxoq okorno 80%. Maccosbin
BbIXOZ4 3TUNEHa OTHOCUTENBLHO B3ATOrO MeTaHa 3a oguH npoxog okono 30%.

MepcnekTuebl ctate HAOT B Byaywem

CyLLeCcTBYHOT OrpaHn4YeHUs, CBA3aHHbIE CO CNEAYOLWMMM TPYAHOCTAMM:

- HU3KNI BbIX0A (CENEKTUBHOCTL) STUMEHA;

- OTHOCUTENBHO BbLICOKME SHEepro3atpaTtbl Ha pasgeneHne n peuukn peaxkumoHHOM
Macchl;

- Beicokaga Temnepatypa 700 — 1000 °C onpegenseT BbICOKME TpebOBaHUSA K TepMu-
YeCKOW CTOMKOCTM KaTanmsaTopa;

- Bblibpockl CO, CO2, apomaTtunki, opraHM4eckmnx KUCnorT.
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10.1.3 OkncnutenbHoOe aernapupoBaHMe 3TaHa U nponaHa

Onucanuve

TpebyeTcs KMCNOPOL BbICOKOW YNCTOThLI (Bonee 90%)

YpoBeHb 3alnThl OKpY>KaroLLen cpeabl

C yyetom CO2, obpasytroulerocsa no peakumm yaenbHble Bbldpockl CO2 Ha 15% Bbilwe,
4YeM MNPU KPEKUHre sTaHa.

OKOHOMWSA MO CpaBHEHWIO C cyLlecTByrowmmm HOT

MoTeHumansHO MOXET AaTb SKOHOMUKO OKONO 35% NO CpaBHEHUIO C TEXHOMOIMEN Kpe-

KMHra ataHa.
10.1.4Muponuns B NpUCyTCTBMUMU reTEpPOreHHOro Katanusaropa

OpHVM N3 NepCcneKkTUBHbBIX HanpasBneHuM pasBuTUA npouecca nNuponunisa ABnaeTcd
NPUMEHEHNE TeTEPOreHHbIX KaTanuM3aTopoB, MO3BOMAOWMX YBENNYUTL CKOPOCTb peakumu
pasnoXeHns UCXOA4HbIX YrneBoaoponoB n obpasoBaHnsa HU3WKMX oneduHos, OyTtagneHa-1,3
n apyrmx. B ycnoBuax reTeporeHHo-katanmtuyeckoro nuponmsa 4OCTUraeTcs NoBblWeHHas
CENEKTMBHOCTb MO oneduHam n Bonee BbICOKUA, YEM NPU TEPMUYECKOM KPEKUHIE, BbIXO[
3TUnNeHa 3a npoxog. Kpome Toro, 3a CYeT YyCKOPEHUA peakumi pasnoXeHns yrnesogoponos
NPUMEHEHNE KaTannaaTtopoB MNO3BONAET AOCTUraTh NPW paBHbIX TemnepaTtypax bonee BbICO-
KMe CTeneHn npeBpaleHna nnn npu Gonee HU3KUX TemnepaTypax paBHyK CTeneHb npe-
BpaLleHus. Bce 310 NO3BONSET CHU3UTL yaenbHOe NoTpedbneHne sHeprnu.

Cpean katanuMTMyecKmx CucteMm, HaumbonbLUyd akTMBHOCTb W CTabunbHOCTb
NPOABNSOT KaTannMTU4eCckne CUCTEMbI, OCHOBaHHbIE Ha BaHadaTe Kanvsa U OKCUae MHAUS.

Boicokmn Bbixog atuneHa (38-40%macc.B pacyeTe Ha NPAMOroHHbIN BEH3VH) MOXET
ObITe NonyyeH npun 780°C.

Mpy KaTtanUTUYEeCKOM MUPONM3E 3HAYUTENBHO YCKOPAETCA NpeBpalieHne UCXOAHbIX
YyrneBoLOPOAOB MO CPABHEHUIO C TEPMUYECKMM MUPONM3OM, OCOBEHHO NpU OTHOCUTENBHO
HU3KMX TemnepaTtypax. C NOBbIWEHMEM Xe TeMnepaTtypbl 3Ha4YeHMe TEPMUYECKON COCTaB-
NaWen B npesBpalleHMn yrrnesogopoaoB Bo3pactaet, coctasnas: 12% npu 740°C, 31%
npn 780°C 1 55% npm 820°C.

HoBonbHO adhdekTmBHOM A06aBKON K HEPTAHBIM dpPaKUMAM NpY NUMPONN3E ABNSETCA
Bogopoa. BeegerHne Bogopona B 30HY peakunn yCKopSeT NepBUYHbIE peakLmn pasnoXeHUs
CbIpbS N peakumn fanbHEeWwWero pasnoxeHus oneduHoB (NponuneH, 6yTeHoB) C AONOMHM-
TenbHbIM 06pasoBaHMEM 3TUMNEHa. Takke BBeAEHME BOLOPOLA NONOXKUTENBHO CKa3bliBaeTCA

Ha CHUXXEHWN KONMMYeCcTBa KOKCOOOpa3oBaHMs Ha BHYTPEHHEN NOBEPXHOCTY 3MeEEBMKa.
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OnucaHbl AOCTOMHCTBa npouecca nuponu3a  yrneBoAOpPOAHbIX — dpakumn B
pacnnaBfeHHbIX cpefax: BbICOKOIMEKTUBHLIN MOABOL TEMna Npu HEMOCPeACTBEHHOM
KOHTaKTE Cblpbsl M pacnnaea, MNpoOCTOTa yAaneHus W3 pPeakUMOHHOW 30Hbl TBEPAbIX
NPOAYKTOB (Caxa, KOKC), Grarogapro 4eMy oTnagaeT HeoOXOAMMOCTb B MEPUOANYECKNX
OCTaHOBKax peaktopa Ans BbbKkMraHums kokca. Bce 310 nosBonser wucnonb3oBatb AN
NONy4YeHNss 3TUMEHa MNPakTUYeCckM NOBOE Cbipb€ — OT NErkMx YrneBoAOPOAHbIX rasoB A0
TSDKENbIX XKNAKNX pakumin (BakyyMHbIA ra3onnb, cbipas HEMTH).

Cnocobbl KOHTakTMpoBaHMa NepepabdaTtbiBaeMbIX YrneBogopoaoB C pacnnasamMmm Mo-
ryT 6biTe cnegyowmmmn: Bapbotax Yyepes crnon pacnnaea, nepepaboTka B Agncnepcum pac-
NNaBneHHON Cpeabl U NNEHOYHOE TeueHne pacnnaea. Mo cnocoby BBOAA K ChIpbHO TEMMNE-
patypa pacnnaea MOryT CNy>XuTb TENNOHOCUTENSMM MO0 TEMNO MOXET NepepaBaThbCs B
PEeaKkLUMOHHYIO 30HY M3BHE aHanorm4Ho npoueccy nmponusa B TpybHou neun. Paspabartbi-
Bancs Takke 6apboTaxHbIM U B AanbHEWULLEM OUCNEPCUOHHBIN B CUCTEME rasonudTa npo-

LLleCC NUponn3a ¢ UCNonb30BaHNEM pacniaBoB CONEN.
10.1.5 TexHONoOrUA germaparauum 3TaHosia B 3TUNEH

Ana nonyyeHna HeBONbLUMX KONMMYECTB 3TUNEHA BBICOKOW YUCTOTbI MOXHO NPUMEHATD
cnocob germapartaunmn aTunosoro cnupta. Peakuma gernppatagyum npoTtekaet nubo Hanps-
MY C MonyyYyeHnem aTuneHa, nnbo yepes obpasoBaHWE MPOMEKYTOYHOrO AUSTUMOBOMO
achmpa (433).

B «kavectBe kaTtanusatopa WCMNOMb3YHT aKTUBUPOBAHHLIM OKCUA antoMUHUA U
antoMoKpeMHMeBble coeamHeHuns. MNMpouecc ocyuwecTenaoT npu Temneparype 300-400°C.

[MepcnekTBHbIM SBNSETCA COBMELLEHNE TEXHONOTMN CENeKTUBHOro rmapupoBaHng

aueTUNEeHOB N TEXHOSOMMIN SKCTPaKTUBHOW pekTudukaumm.
10.1.6 OkucnutenbHoe aernapupoBaHue

Peakumun katanutmyeckoro aerngpupoBanms bytaHa n H-ByTUNeHoB nNpu yCcnoBumn He-
3HAUUNTENBHOW AONN KPEKMHIA UCXOAHBIX U LENEBBLIX YrNEBOLOPOAOB OTNMYAOTCSA CpaBHU-
TENbHO HEBLICOKOM KOHBEpPCUMEN. TpyAHOCTb AOCTUXKEHUS] BbICOKMX BbIXOAOB LIENEBBLIX MPO-
AYKTOB 3a Npoxo4 npu npsamMom gerngpvposaHimn Bytana obycnoeneHa obpaTtMmocTbio pe-
akumn. PaBHOBECHOE COCTOSIHME 3aBUCUT OT psga pakTopoB: TEMNepaTypbl, NapumnansHoro
LaBreHuns, katanusartopa n ap. Ha npaktnke npwn gByXCTaAnUMHOM AernapupoBaHum He Go-
nee 50%wmacc.6ytaHa npespawjaetca B OytagmueH. OaHMM M3 BO3MOXHbIX cnocobos npe-
OLONEHNST 3TUX TEPMOAMHAMUYECKMX OrPaHNYEHNI ABMAETCA NPUMEHEHWE cnocoba kaTanu-

TWUYECKOrO OKUCIUTENBHOMO AErnapupoBaHns YrieBogOPOLOB KUCIOPOAOM (BO3AYXOM), KO-
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TOpbIN CBA3bIBAET BOAOPOA, o6pasywlmniica B npouecce gernapuposaHus. lob6aeka Kucro-
poda CuU/bHO cABWUraeT paBHOBECKS BNpaso, T. €. B CTOPOHY 06pa3oBaHusa NpOAYyKTOB:

GAHID+ 02 AHM HD +Q

BbIxoabl LesieBblX NPOAYKTOB MPU OKUC/IUTE/IbHOM KaTa/IMTUYeCcKoM AernapupoBaHumn
TeopeTUYeckn MOryT ObiTb KOMMYECTBEHHbIMU. B oTnmume OT peakumm nNpsAMOro Aerngpupo-
BaHMA peakuunm OKUCIUTENbHOrO AernapupoBaHusA SBASAIOTCA 3K30TEPMUYECKMMU, 4TO 06y-
cnaB/MBaeT X MEHbLUYH 3HEPrOEMKOCTb.

OkncnuTenbHoe gernapupoBaHne bytaHa saBndeTtcs 6osee TpyaHOW Npo6NEeMOit, Yem
OKUCNUTENIbHOE AernapvpoBaHune 6yTeHOB, KOTOopble 60/1ee peakuMOHOCNOCOOHbI.

OkucneHve H-6YTUNEHOB MOXeT MPOU3BOAUTLCS YUCTbIM KUCAOPOAOM WAN KUCNOPO-
[OM BO3yxa. DTOT NpoLecC BblpaxaeTcs ypaBHEHUEM:

AH3+ H20 + 11300

Kr npeBpaLLeHHOro 6ytuieHa
Takxe MOryT npoTekaTb NO60OYHbIE peakuun:

- NO/THOIo OKMUC/NeHnAa yrnesogopoaoB:

CAHa+ 602—84002+ 4HZ2D
C4nin+ 3,502 .. 4CO + 3H20

- HENOJIHOTO OKUC/TEHNA YyrnesoanopoaoBs:

LAH: aaalllK: — doypaH, auetanbgerng, dpopmanbgerns, HenpepnesibHble anbpe-

rmabl, MasienHoBas u ap. KACNOTbI.

- peakummn KpekumHra um nsomepmusaymu.

Hanbonee HexenartesbHO NMPUMECbLIO B Cbipbe ABASAETCA M3006yTuneH. MNpu yBenunye-
HUK cogepxaHna n3obytuneHa B cbipbe Bbiwe 0,5% ymMeHbllaeTCcAa KOHBeEpCcUsA OGYTEHOB U
BbIX0o4 6yTagueHa BcneacTeme 60/bWON peakyMoOHHON CNOCOBHOCTU U306yTuIEHa.

LANsi OKMCNUTENBHOTO AErNApPUPOBaHMSA MOTYT MCMNOMb30BaThCA T€ XEe KaTtanm3aTtopsbl,
4yto U ANa o6bIYHOrO germapupoBaHus OYTEHOB, WM OKUCHblIE KaTanu3aTtopbl, aKTUBHbIE
TONIbKO B peakuymn OKUCNUTENbHOro gernapvpoBaHus. Hanbonee akTMBHble KaTannsatopbl
OKMUCMUTENBHOTO AErnapupoBaHnsa cogepxart okucnbl afiemeHToB V 1 VI rpynn nnmn gocdatsl

HEKOTOPbLIX 3TUX MeTasl/10B.
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10.2 3TUNEeHOKCUA U 3TUNEHITIUKONU

10.2.1 Katanutunyeckas rmaparaumsi 3STurieHoKcuaa

B npucytcTBUM KaTanuaatopa npomcxoauT peakums okemnaa atmneHa ¢ CO2 ¢ obpaso-
BaHMEM STuneHkapboHarta, KOTOpbIM Ha BTOPOW CTagun rmaponunayeTcs 40 MOHOSTUNEHINN-
Kons.

Kommepueckun paspaboTaHa.

CeneKkTMBHOCTb NOMNyYeHUS MOHO3TUMNEHIMKONS 3Ha4nTensHO 6onee 90%, Toraa Kak
B CyLLECTBYIOLLEM TEpMMYECKOM npoLecce okono 88-90%. lNpu sToM KanuTaneHble U onepa-
LMOHHbIE 3aTpaTbl 3aMETHO HWXKeE.

OKOHOMNSA MO CpaBHEHWIO C cylecTByrowmmm HOT
10.3 ApomaTtuyeckue yrnesogopoabl

10.3.1 Apomartunsauums nerkmx arnkaHoB

ApomaTnsaymna nerknx ankaHoB B MPUCYTCTBUW FeTeporeHHoro kartanuaartopa. KoH-
Bepcus ankaHoB okono 40%, cenekTnBHOCTL Npouecca okono 90%.

Kommepueckun paspaboTaHa.

OKOHOMWSA MO CpaBHEHWUIO C cylecTByrowmmm HOT

ApnabaTnyeckmin peakTop CO CTaunoHapHbIM Cnoem katanusaropa. ['eHepauusa Tenna
B CaMOM MpoLecce 3a CYET cropaHusa Bogopoga. Het HeobxoammocTh BO BHELLUHUX Harpe-

BaroLMX ycTponcTeax. Huskas BxogHas Temneparypa. He tpebyeTca Bakyym.
10.3.2 BeH30n 13 MmeTaHa

Hekomnosnyma metaHa Ao Bogopoaa n 6eHsona B peakto-pe cO CTauMoHapHbIM Crno-
eM kaTtanuaaropa, NMbo ¢ NCEBAOOKMKEHHBIM CITOEM KaTanuaaTopa.

Katanusartop:

- kapbug monubaeHa: anga npouecca gernaporeHmsaumm n gumvepmsagum C1;

- KucnoTHble LeonuTbl: 4NS OnMroMepusaummn/apomatmsagmm.

292



UTC 18—2016

10.4 dopmanbgerng

10.4.1 MNMpouecc noa BbICOKUM AaBrieHNEM

[Mpouecc noa BLICOKMM AaBrneHWEM, KOTOPbIA MOXET OblTb WHTErpupoBaH B Cylle-
CTBYHOLME YCTAHOBKM CUHTE3a Qopmanbgernga ANA MOBbIWEHUS MPOM3BOAUTENBHO-
cTn.BbiCOKas cTeneHb KOHBEPCUWM MO3BOMSET UCKNIOYMTL CTaAUKO BbigENEeHNa MeTaHona au-
CTUNNAUMEN N nony4vaTtb dhopMmanbaerng ¢ KoHUEHTpaunen BnnoTb 40 57%.

Kommepueckm paspaboTaHa.
10.5 ®PeHoON

10.5.1 Mpamoe okucneHne 6eH3ona

Onucanuve

Mpsimoe okncnerHne BeHsona 4o geHona MoOXeT ObiTb aKTUBMPOBAHO 3aKUChIO a30Ta,
KMCNOPOAOM NN BO3LYXOM.

Kommepueckm paspaboTtaHa

Mpouecc ncnonbayet 3akncb asota (N20) B kavecTBe okucnsarowero areHra. Peakums
npoTeKaeT B rasoBon ¢ase npmBoas Kk obpasosaHuo peHona mn asota. Karannsatop — mMo-
AnduvumpoBaHHble Leonutel, Takme kak V20s/ MoOs/ ZSM-5 n Fe20s/ MoQOs/ ZSM-5.

OKOHOMWSA MO CpaBHEHUIO C cylecTsyrowmmm HAT.

Mpsmoe okncneHne GeH3ona MOXET OCYLLECTBNATLCHA HECKONBKMMM OKUCASHOLWMMM
areHTamu, HO A0 CUX MOpP HU OAWH M3 BaApWaHTOB HE peanu3oBaH B MPOMbILLNIEHHOM Mac-

wrabe.
10.6 Okcupa nponuneHa

10.6.1 OkncneHne nponuneHa ruaponepoKCcuaoM Kymorna

Onucanve

Mpouecc ocHOBaH Ha SNOKCUAMPOBaHWX NPONUMeHa rmaponepoKCMaoM Kymona.

Kommepueckm paspaboTaHa

PaspaboTtaHa TexHOMNorM nony4yeHnsa nponuneHokcmaa 6e3 conyTCTBYOLWMX MPOAYK-
TOB UCMNOMb3ya B KadecTBe snokcuaupyrowero areHta rugponepokeng kymona (I'MK). TTIK
nony4arT OKUCNEHMEM Kymona BO3AyxoMm. B pesynbrare snokvampoBaHus nponuneHa B

MPUCYTCBUM BbICOKOAKTUBHOrO Ti-cogepallero karanusatopa obpasyeTcs nponuneHoKCug,
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N KyMUNOBbIM cnpT (aumeTundeHnnkpduHon). OBpasyiowmmnca KyMmUnoBsIn CvpT rMapu-

PYHOT 40 KyMOna, KOTOPbIM BO3BpaLLatoT Ha ctagmto nonydenms MK
10.6.2 OkucneHne nepokcuaom Bogopoaa

Onucanuve

[Mpouecc ocHOBaH Ha SMOKCUMAMPOBaHUK NPOMMNEHa NepoKCMAOM Bojopoda C MUC-
NONb30BaHNEM BbICOKOAKTUBHOIO U CENEKTUBHOrO reTeporeHHOro Kartanuasaropa — Cunmka-
nvTa TuTaHa.

Kommepueckun paspaboTaHa.

MeHbLuee noTpebneHme Coipbs.

MeHbLe NnoBoYHbIX NPOAYKTOB.

He ncnoneayeTcs xnop, NO3TOMYy OTCYTCTBYHOT XNop-cogepxaiyme noboyHble NpoayK-
Thl.

CHmxeHne BoaHbIX cbpocoB Ha 70-80%, cHwkeHme sHepronoTpebnennsa Ha 35%. bo-
nee npocrtas uHppacTpyKTypa NpeanpuaTus.

OKOHOMMSA MO CpaBHEHWIO C cyLecTByrowmmm HOT

bonee HM3KMe kanuTanbHbIE 3arpartbl.

10.7 OuxnopaTaH v BUHUNXnopua

10.7.1 AnbTepHaTUBHbIE TEXHONOIMMMN

UckntoueHne ctagum okcuxnopupoBaHusa nytem pekynepauumn Clz ns HCI.

Hanbonbwee konmyectBo nobouvHbIX NPOAYKTOB ODpasyeTcs Ha Ctagmm OKCUXNOpW-
poBaHMa. Taknm o0BpasoM, MUCMOMbL30BaHME TOMNBKO NMPSMOro XSOpUpOoBaHNSa STUNEHa ABns-
eTca Bonee BbIrOAHBIM C 3KONorn4eckom Toukn 3peHns. ObbivHo Cl2 na HCI nonyyarot no
Knaccuyeckom npoueccy JukoHa:

2HCI + 0,502 = Cla+ H20

B HOBOM npouecce B KayeCTBE OKUCIUTENA UCMOMb3YHOT HUTPO3UNCEPHYHD KUCINOTY
(HNSOs) npn 4 at n 260-320 °C. ObpasoBaHne noBOYHbIX MPOAYKTOB CHWKAETCA Kapau-
HanbHO, NPMBOAS K MOBbILWEHNIO 0bero Bbixoga Ao 98%. Beibpochl CHKaKTCA nNpakTuye-
CKW A0 Hyn4.

TexHonorMa 3HauMTENbHO CHWXKaeT BbIOPOChI M COPOCHI. XNOp-CoaepKallme oTxoabl

MOryT ObITb coxckeHbl 4o HCI, KOTOpbIM BO3BpaLLaeTcs B Npouecc.
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OpHako, npouecc MeHee GesonaceH m3-3a mcnonb3oBaHus Cl2 No4 NOBbLILWEHHBLIM
AaBrieHnem. Pekynepaunsa sHeprum OT NPsIMOro xnopupoBaHus Gonee 3aTpyaHeHa, Yem OT

OKCUXTIOPMpPOBaHNs 13-3a Gonee HU3KOW TemMnepaTypbl npoLecca.
3aKknyuTenbHbIe NONIOXXEeHUs U peKoMmeHgauuun

Mpn paspabotke cnpaBoyvHuka HAT Obinn ncnonb3oBaHbl Marepuansi, MofyYeHHbIE
OT POCCUMNCKNX NMPOU3BOAMUTENEN OCHOBHbBIX OPraHNYEeCKUX XMMUYECKNX BELLECTB B X0ae 00-
MeHa nHgopmMaumen, opranmnsosanHoro bropo HAOT B 2016 rogy. Kpome TOro, cocrasmrenmu
cnpaBoyvHmka HAT yunTbiBanM pesynbTatbl OTEYECTBEHHbLIX HayYHO-UCCNeaoBaTeNbCKUX U
OMbITHO-KOHCTPYKTOPCKMX paborT.

Cnpaeounnk HAT copepXuT onucaHue nNpUMEHSEMbIX NPW NPOW3BOACTBE HU3LLMX
oneuHOB M OMEHOB, apOMaTUYECKUX COEANHEHWUN, KUCNOPOACOAEPXKALLUMX OpraHnyYecKmnx
COEAUNHEHWI, ANXITOP3TaHa n BUHUNXNopuaa TEXHONOMW, UCMNOSb3YHOLMXCA B NPOM3BOACTBE
N peanu3oBaHHbIX Ha TeppuTopun Poccuinckon depepaumm TEXHOMNOrMYECKMX MpoLeccos,
obopyLoBaHUS, TEXHNYECKNX CNocob0oB, METOAOB, B TOM YMCHE MO3BONAOLWMX CHU3NTL Hera-
TVBHOE BO34ENCTBME Ha OKPYKatoLLy cpeny, BoaonoTpebneHne, noBbICUTbL 3HeProaddex-
TMBHOCTb, pecypcocbepexeHme.

Mpn paspabotke cnpaBodHnka HAT Obn MCnonb3oBaH crnpaBOYHMK EBpoONeEnckoro
cotoza no HAT «KpynHOTOHHa)KHOE NPOM3BOACTBO OCHOBHBIX OPraHUYeCKUX XMMUKaTOB»
(Best Available Techniques (BAT) Reference Document in the Large Volume Organic

Chemical Industry).
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MpunoxeHue A

(obs13aTenbHoOe)

Cdrepa pacnpocTpaHeHUa HacTosiwero cnpasoyHuka HAT

HavmeHoBaHue npoaykumm

HanmeHoBaHve BUga gedarens-

OKnA 2 no OK 034-2014 (OKIAa) HocTn no OKB3 2 OKB3A 2
[Mpon3BoACTBO NPOYUX OC- 20.14
HOBHbIX OpPraHU4YecKnx XMmm-
YeCKNX BELLECTB
[MponsBoaCTBO yrieBoaopo- 20.14.1
LAOB 1 UX NPOU3BOAHbBIX
20.14.11 YrneBogopoabl aumknnye-
ckue
20.14.11.120 [YrneBogopoabl aunknnye-
CKWNE HEHAaCbIWEHHbIE
20.14.11.121  |OTuneH
20.14.11.122 [[1poneH (nponuneH)
20.14.11.124 |bytagneH-1,3
20.14.11.125 [A3onpeH
20.14.11.126 |AyeTuneH
20.14.11.129 |MN30byTuneH-pekTndumkar
20.14.12 Yrneeogopoabl LuKnmnye-
ckue
20.14.12.130 |[beH30nbI
20.14.12.170 [OTnBeHs3onsbl
20.14.12.180 |Kymon
20.14.24 deHonbl, PeHONoCnnpPTLI U
NX NPON3BOAHbIE
20.14.24.110 (@deHonbl
[Mpon3BoaCTBO NPOMBbILLNEH- 20.14.3

HbIX MOHOKaPOOHOBbIX XKWp-
HbIX KMCOT, KapOOHOBbIX
KUCMOT U UX NPOM3BOAHBIX
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MpunoxeHue b

(obs13aTenbHoOe)

MNMepeyHn MapKepHbIX BelwecTB

M TeXHONOrnMYeCcKmnx noKasarenemu

B.1 MapkepHble BewecTBa

UTC 18—2016

MpoayKkT/TexHonorus MapkepHble BeLlecTBa
B BbI6pocax B cbpocax
JtuneH n nponuneH | NOx HedTenpoaykTbl
CO pH
Cymma YB (ncknovaa me- | XIMK
TaH)
Mponunen permapn- | NOx HedTenpoaykTbl
poBaHunem nponaHa | CO XK
N300yTmneH NOx HedTenpoaykrbl
CO pH
Cymma YB (ncknovaa me- | XIMK
TaH)
1,3-byTagmeH NOx XIMK
CO HedTenpoaykrbl
Cymma YB (ncknrovaa me- | pH
TaH)
N3onpeH NOx pH
CO XK
Cymma YB (ucknovasa me-
TaH)
BeHson NOx HedTenpoaykrbl
CO pH
Cymma YB (ncknovaa me- | XIMK
TaH)
AtmnbeHson NOx HedTenpoaykTbl
CO pH
Cymma YB (ncknrovaa me- | XINK

TaH)
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Ctupon NOx HedTenpoaykrbl
CO pH
Cymma YB (ncknrovaa me- | XIMK
TaH)
Kymon NOx pH
deHon CO XK
AueToH Cymma YB (ncknovasa me-
TaH)
0-METUCTUPON NOx pH
CO XMK
Cymma YB (ucknovasn me-
TaH)
MeTaHon NOx XK
CO
Okeung aTuneHa NOx HedTenpoaykrbl
CO pH
Cymma YB (ncknrovaa me- | XINK
TaH)
Okeunp nponuneHa NOx HedTenpoaykrbl
CO pH
Cymma YB (ncknrovaa me- | XIMK
TaH)
dopmanbgerug dopmanbgerug pH
XMK
MTB3 Cymma YB (ucknovaa me- | HedbTenpoaykrbl
TaH) pH
MTB3 XK
MTA3 Cymma YB (ncknovaa me- | pH
TaH) XIK
bytunosble cnupTbl | NOx HedTenpoaykTbl
CO pH
Cymma YB (ncknovaa me- | XIMK
TaH)
2-3TnnrekcaHon Cnmpt ByTnnosbin pH
2-3TnrekcaHon XK
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Akpunoas Kucnota
n ee agpupbl (Bytn-
nakpunar, mMeTunak-

NOx
CO
Akpunosas kucrnoTa

HeT cTOKOB, HE MPUMEHNMO

punar, 3TUNakpu-
nar)
HduxnopstaH NOx HeT cTokoB, HE NPUMEHNMO
BuHunxnopug CcO
HCI
TepedTanuesasn CO pH
KucnoTa OumeTtnnbeHaon XIMK
YkcycHas kucrnoTa
AKpUNoHUTPUN A3soTa gnokeug Xnopuna-oH
Yrnepoga okcug Cynbdar—moH
Cwmecb yrnesogopofoB (Uc- | HATpun akpunoBon KUCMOThI
Knro4aa MeTaH)
AKpUNoHUTPUn
Bopopoa umaHncTbin
Cepsbl gnokeng,
BuHunauetat NOx BuHunauetart
Yrnepog okeung AueTtanbperng

B.2 TexHONOrMYecKue nokKasarenu

Tabnuya b.2.1 — TexHonornveckmne nokasartenu HOT ans nponssoacTBa NnponuneHa

TexHonorus

HervapvposaHune nponaHa: TexHonorms «One-

dnekc»*

MoTpebneHne Cbipbs 1 3HEPrOPECYPCOB

MponaHoBasa dppakums (96% nponan),

Kr/T

1210-1330

OneKTposHeprug, KBT*u/T

135-150

MpupogHbIv ras, Kr/uac

10900-12000

3arpsasHsarowpme Belectsa B Bolbpocax, Kri/T

NOx

He Bonee 8,5

CO

He Bonee 1,5

3arpsasHarowme Belectsa B cbpocax, Kr/T
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HedTenpoaykTbl

He 6onee 0,03

XMK

He 6onee 0,7
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Tabnuya b.2.2 — TexHonornyeckmne nokasatenu HOT ans npon3soacTea 3TUMNeHa

TexHonorus

NokasaTenu

Muponus CYI n saTaHo-

BOW ppakyun

Muponuns yrnesoa0poLHOro Cbl-
pbs (BEH3MHOBbBIE hpakymu,

Mnponuns yrnesogopoaHOro
cbipbsl (6eH3nHOBLIE thpak-

Muponuns yrnesoao-
POAHOro Cblpbs™™ **

LUDIY n CYT) Ly, LLIDMY)**
MoTpebneHne cbipbsa N sHEPropecypcos™
Chbipbe, kr/T, He Bonee 1950-2150 1950-2150 2260 2725,5
OneKTposHeprus, KBT*u/T 1280-1400 70-77 40%**
37,96-44 57
(Mkan/T) (1,1-1,2) (0,06-0,07) ’ ’

TennosaHeprua, lkan/T — 3,842 0,616*** —

Map, Mkan/T 1,8-2,0 — - —

TonnuBHbIN ras, Kr.y.T./T 1100-1200 680-750 22 47,5-56,9

3arpssHaoLwme BelecTsa B Boibpocax,

Kr/T

NOx

He Bonee 1,6

He Bonee 4,0

He 6onee 4,1

He 6onee 0,38

CO

He Bbonee 0,5

He Bbonee 5,3

He 6onee 5,0

He 6onee 0,27

Cymma yrnesogoponos
(6e3 meTaHa)

He Bonee 1,7

He Bbonee 8

He bonee 11

3arpsasHarowme Belectsa B cbpocax, Kr/T
Hedrenpoaykrsi He Gonee 8,0 He Gonee 0,4 He Bonee 0,5
XK He Bonee 15 He Bonee 10 He 6onee 10 He Bonee 28
pH 8,4-11,7 9-11 6,5-10,5

* YaenbHble AaHHbIe npmueegeHbl Ha COBMeCTHOE NPOon3BOACTBO 3ITUNEHA U NponuneHa

** YaenbHble JaHHble NokasaHbl Ha COBMECTHOE NMPOU3BOACTBO 3TUMEHA U NPOMNUIIEHa U NPU COOTHOLLEHUN CTPYKTYPbI Cbipbsi NUPONM3a ra-

3oBoexkuakoe 20/80.

*** YypenbHble AaHHble MO NoTPeGneHnio 3HEPropecypcoB MokasaHbl TOMLKO MO 3HEPropecypcam, NOCTaBMNAEMbIM CO CTOPOHbI, COGCTBEH-

Hble 3Hepropecypcbl B pacyétax yAerbHbIX NokasaTenemn He yYTeHb!.

**** YaenbHble JaHHble NoKa3aHbl Ha COBMECTHOE MPOW3BOACTBO 3TUMEHA U NPOMMUNEHA N MPU COOTHOLLIEHUU CTPYKTYPbI Cbipba MUpONn3a

rasosoe/xkuakoe 40/60. YaernbHble JaHHbIE MOTYT MEHATLCA NPU APYroM COOTHOLLEHUWN ChipbSa NUpPONM3a.
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Tabnuya b.2.3 — TexHonorndeckme nokasatenu HOT ans npoussoactea n3obytmneHa

TexHonorus

«ApcunTesy, derngpuposaHme nsoby-

TaHa (B pacyeTe Ha 100% WB)

N3omepusayms HopmarnbHbIX

OyTuneHos B n3o0yTuneH (B pacdyete Ha n3obyTunex-

coaepallyo hpakymo)

MoTpebneHne Cbipbs 1 3HEPrOPECYPCOB

N30b6yTaHoBas dpakums, KriT 1220-1310 HE NMPUMEHNMO
bytTuneHosasa gppakumna, Kr/T HE MPUMEHNMO He Bonee 1070
OneKTposHeprus, KBT*u/T 135-530 He Gonee 205
TennosHeprus, kan/T 0,04-1,3 He bonee 1,3

3arpsasHsaroLme BelecTsa B Bolbpocax, /T
NOx He Bonee 650 He 6onee 300
CO He Bonee 925 He Bonee 250

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 1504

He Bonee 500

3arpsasHarowme Belectsa B copocax, Kr/T

Hedrenpoaykrhl He Gonee 0,12 He Gonee 0,1
XIMK He Bonee 7 He Bbonee 2,5
pH 6,8-9,0 eq.pH 6,5-9,0 eq.pH
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Tabnuya b.2.4 — TexHonorndeckme nokasatenu HOT npy KOHUEHTPMPOBaHUN U300yTUNEHa

TexHonorus

MonyyeHne KOHLEHTPUPOBAHHOIO

nsobytmneHa yepes TMK ns MU

Morny4yeHne KOHLEeHTPUPOBAHHOIO N30-

OyTtunena yepes TMK s a-bN® (B

pacyete Ha 100 % wn3obyTuneH)

MonydeHne a-6yTunex-
n306yTMNeHoBON hpakymm MeTo-
AOM 3KCTPaKTUBHOW pekTudmkaymnm

C aUeTOHUTPUIIOM

MoTpebneHne Cbipbsi N 3HEPrOPECYPCOB

NND (B nepecuyete Ha 100 %

n3oByTuneH), Kr/t

1100-1170

He NPUMEHNMO

HEe NPUMEHNMO

o-bBUND, kr/iT

HE NPUMEHNMO

He Bonee 1022

He NPUMEHNMO

C4 ppakyum (66O, BUD,
NnNd)

HE NPUMEHNMO

He NPUMEHNMO

He Bonee 1018

OneKTposHeprms, KBT*u/T

150-205

He 6onee 93,0

He bonee 36

TennoaHeprus, [kan/T

1,9-3,1

He Bonee 2,77

He 6onee 1,01

3arpsasHaoLwme BewecTsa B Bblibpocax, r/T

NOx

He NPUMEHNMO

He Gonee 0,197

HEe NPUMEHNMO

CO

He NPUMEHNMO

He Bonee 0,169

He NPUMEHNMO

Cymma yrnesogoponos (6e3

He 6onee 2600

He Bonee 1260

He Bonee 1250

MeTaHa)

3arpssHarowme Belectsa B cbpocax, r/t
Hedrenpoaykrsl He Bonee 130 He Bonee 3,0 He B6onee 10
XMK He 6onee 14000 He Gonee 314 He Bonee 150
pH 7,3-9,3 eq.pH 6,5-9,0 eq. pH 6,5-9,0 eq. pH

9102—8l 01U



1400

Tabnuya b.2.5 — TexHonornyeckme nokasatenu HOT npu npounssoactee 1,3-6ytagneHa

OKCTpaKkTUBHas pek-

Tndpukaums oyragu-

OKCTpaKkTUBHasa pek-

Tndmkayms dytagu-

MponssoacTBO OY-

TaguneHa ogHoCTa-

lMpouecc coBMeCT-

HOro aernapuposa-

Mpouecc BbigeneHns n

OYUCTKN AUBUHUNA Me-

TexHonorng eHa n3 ppakymm C4 | eHa us cdpakymm C4 | AUWHBIM gerngpu- HUs GyTan- TOA0M 3KCTPaKTUBHOM
nuponusa c ayeTo- nuponusa ¢ AM®PA | posaHuem H-OyTtaHa | wn3obyrtaHa B OyTa- pekTudunkaymm ¢ aye-
HUTPUIIOM Mo BaKkyymMom AVIEH U U306y TUNEH TOHUTPUMOM
HopMbl pacxoga cblpba Matepuanos, Kr/T
®pakums Ca — 2,22 -2,60 — — —
®p. H-OyTaHa — — 1600-1750 1800 —
AuLeTOoHNTPUN — — 1,3-1,5 — 3,8
Bytunen-6ytagneHosas
(;;Kum Y — — — — 3200
AuBuHMUN-cbipel 1070-1150 — — — —
Hopmbl pacxoga sHepreTuyeckmx pecypcos
OneKTposHeprus, KBT*u/T 20-21 82,5 150-165 440 99
TennoaHeprus, [kan/T 1,3-1,45 1,43 4 5-5 — 2,6
Map, MNkan/T — — 19 —
Xonopa, lNkan/t — — 0,017 —
Tonnweo, Kr.y.7./T 42-45 — 1,6-1,75 1,0 —
'opsuas Boga, [kan/T — — — — —
Bona o6opoTHas, Thic.M3/T — 0,183 — 0,924 0,165

3arpssHaoLwme BewecTsa B Bbibpocax, r/T

NOx

He Bonee 1900

He Bonee 1233
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CO

He bonee 6850

He Bonee 2456

Cymma yrnesogopopos (6e3

He Bonee 2400

He Bonee 2000

He Bonee 4100

He Bonee 5605

He Bonee 3500

MeTaHa)
3arpssHaowme BewecTsa B cobpocax, r/T
XMK He Bonee 13850 He 6onee 4500 He Bonee 3500 He Bonee 500 He Bonee 250
HedTenpoaykrbl He Gonee 120 — He Bonee 120 — —
pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH 6,5-9,0 eq. pH 6,5-9,0 eq.pH 6,5-9,0 eq.pH

Tabnuya b.2.6 — TexHonorndeckmne nokasatenu HOT npyu NponsBoOACTBE U3OMpPeEHa

[ByxcTagumnHoe aerngpupo-

BaHWe M30MNeHTaHa (BKNovas

[BYXCTaAUWHbBIN CUHTE3

«OaHocTagUNHBbINY

CUHTE3 N3 n30byTuneHa

N3omepusauyms Hop-

ManbHOro neHTaHa B

TexHonorua n3 nsobytmuneHa un dop-
nepepaboTky ppakuyum Cs vanbgervaa vepes AMI n opmanbaernga yepes | U3oNeHTaH (B pacyeTe

nuponmunsa) aMa Ha M30MeHTaH)

Hopmbl pacxofa cbipbs UM SHEPropecypcoB
Cbipbe, Kr/T He Bonee 1840

(100% n3oneHTaH) o o -

dopmanegerng, Kr/T — 1100-1200 840-850 —
N306yTmnen, kr/T — 1000-1050 1170 —
MeHTaH, Kkr/T — — — He Bonee 1072
OneKTposHeprus, KBT*u/T He Bonee 1165 410-450 140-150 He Bonee 98,2
(Mkan/T) (0,353-0,387)
TennosHeprus, kan/T He Bonee 18,95 18-20 7,6-8,0 He Bonee 1,86
TonnueHbIV ras, Kr.y.T./T He Bonee 990 240-260 37-50 He Bonee 46
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3arpsasHaowme BewecTsa B Bbibpocax, r/T

NOx

He bonee 6857

He Bbonee 860

He bonee 95

He bonee 85

CO

He bonee 4304

He Bonee 7800

He bonee 114

He bonee 80

Cymma yrnesogoponos

(6e3 meTaHa)

He Bbonee 2182

He Bonee 3100

He bonee 2184

He Bonee 2870

3arpssHarowme Belectsa B copocax, Kr/T

XMK

He Bonee 10

He Bbonee 650

He Bbonee 140

He 6onee 0,01

pH

6,5-9,0 eq. pH

2,9-40ea. pH

2,5-90ean. pH

6,5-9,0 eq. pH
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Tabnuya b.2.7 — TexHonornyeckmne nokasartenu HOT ans nponssoacTea oeHona, aueToHa 1 o-

MeTuncTunpona

Mpoun3eoacTBO heHona, aueToHa 1 anshame-
TexHonorng
TUNCTUPOMA KYMOSbHbIM METOL0M

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuasnos

beHson HedTaHON, Kr/T He Gonee 1100

lMponaH-nponunneHoBasa ppakumsa, Kr/T He Gonee 651

Hopmbl pacxoga sHepreTUYecknx pecypcos

OneKTposHeprusa, KBT*u/T He Gonee 165
Cxarbin Bo3ayx, M3/T He Bonee 2350
Boaa oGopotHas, M3/t He Bonee 1455
Map, MNkan/t He Gonee 12

3arpssHsaoLwme Belectsa B Bolbpocax, r/T

NOx He Bonee 0,8
CO He Bonee 0,95
Cymma yrnesogoponos (6e3 meTaHa) He Gonee 4585
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Tabnuya b.2.8 — TexHonornyeckmne nokasatenu HOT ans nponssoactea 6eH3ona

MmapoaeankunuposaHue an-

M3Bne4yeHne 6eH3ona MeToaom

MN3Bne4vyeHne ODeH3ona MeTo-
LOM 3KCTPaKTMBHOW peKkTUdU-

3KCTPAKTMBHOW pekTudmnkayum YcTaHoBka
TexHonorusa KMNBeH30MnoB U BblaeneHumne Kauumn OeH3ona kameHHo-
B6eH30Mna KaMeHHOYrONbHOro C "MupoTton”
6eH3ona 13 NUpokoHAEHcaTa YronbHOro N NMMPOKOHAEHCaTa
rmapvpoBaHmnem
6e3 rngpuposaHms
HopMbl pacxoga cblpba 1 BCOMOraTenbHbIX MaTepmanos, Kri/T
MupokoraeHcaT 1800-2000 - - -
beHson kameHHoyronb-
. - He Gonee 2975 - -
HbIV
dpakuynsa Ce—Cs - — - 1450
beHson kameHHoyronb-
. - - 1350-3100 -
HbIW + NUPOKOHAEHCAaT
HopMbl pacxoaa sHepreTU4eckmnx pecypcos
OnNEeKTpoaHeprus,
P P 275-315 He Bonee 52,5 50-82 9,3-10,6
KBT*u/T
TennosaHeprua, lkan/T 1,922 He Bonee 2,85 2,7-32 —
Tonnueo, Kr.y.T./T 370-410 - - 10,6-12,7

3arpsasHaowme BewecTsa B Bblibpocax, r/T

NOx He Bonee 1160 — He NPUMEHNUMO He Bonee 560
CO He Bonee 420 — He NPUMEHNUMO He Bonee
4000

Cymma yrnesogoponos
(6e3 meTaHa)

He Bbonee 737

He Bbonee 325

3arpsasHaoLwme BewecTsa B cbpocax, Kr/T
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HedTenpoaykrbl He Gonee 2,1 — He Gonee 18 —
XIMK He Bonee 26,5 He Bbonee 27,5 He Bonee 65
pH — He Gonee 6—8,5 —

Tabnuya b.2.9 — TexHonornyeckne nokasatenu HOT ans npoussoactea atunbeHsona

AJ'IKI/IJ'II/IpOBaHI/Ie ©eH30Mna STUNEHOM Ha ankoMOXI1o-

AnknnmpoBaHue 6eH3ona 3TUNEHOM Ha LieonunT-

TexHonorua
PUAHOM KaTanusatope HOM KaTanusartope
Hopmbl pacxoga Cbipbs M BCMOMOraTesnbHbIX Marepunanos
BeHson Kr/T He Gonee 753 740-815
OTuneH Kr/T He Gonee 272 270-300
Hopwmbl pacxoga sHEPreTUYeCcKnx pecypcos

KBT*u/T He Bonee 27,8 52-57
OneKTposHeprng

(Mkan/T) (0,024) (0,045-0,049)
TennoaHeprmsa lkan/T 0,8-0,85 0,9-1.0
Xonona [kan/T 0,008-0,01 —
MpupoaHbI ras M3t — 70-80

3arpsasHaoLwme BewecTsa B Bbibpocax, r/T

NOx

He Bonee 230

CO

He Bonee 105

Cymma yrnesogopopnos (6e3 me-

He bonee 302

He Bbonee 47

TaHa)
3arpssHaowme BellecTtsa B cobpocax, r/T
Hedrenpoaykrbl — He Gonee 1,5
XK He Bonee 40 —
pH 6,5-11,0 ea. pH 7-8 en. pH
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Tabnuya b.2.10 — TexHonorndeckme nokasarenu HOT ans npoussoactea cTmpona

TexHonoruns

Hervapuposanue atunbeHsona

TexHonorna CoBMeCTHOro nonyvyeHua nponunneHokcnga n

ctupona*

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

OT1nnbeHson, Kr/T 1100-1210 He Bonee 1173
Hopwmbl pacxoga sHeEPreTU4eCcKnx pecypcos
KBT*u/T 105-140 He Bonee 287.,8
OneKTpo3Heprng
(Mkan/T) (0,09-0,120) (0,238)
TennosHeprus lkan/T He Bonee 4,2 He Bonee 4,95
Xonopg lkan/T He 6onee 0,06 He 6onee 0,52
Map [kan/T 4044 —
TonnuBHbIV ra3 T.Yy.T 0,31-0,35 He 6onee 0,08
3arpsasHsaroLwme BelecTsa B Bolbpocax, /T
NOx He Bonee 880 He Bonee 450
CO He Bonee 400 He Bonee 1750

Cymma yrnesogopopos (6e3

He Bbonee 220

He Bonee 800

MeTaHa)

3arpssHsarowme Belectsa B cbpocax, r/T
HedTenpoaykrbl He Bonee 41 HEe MPUMEHNMO
XK He Bonee 2800 He 6onee 12000
pH 6,5-11 6,5+10,0

* YnenbHble faHHble NpUBEAEHBI HA COBMECTHOE MPOM3BOACTBO NPONUIIeHa oKkcraa v ctupona
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Tabnuya b.2.11 — TexHonornyeckue nokasarenu HOT ana npoussoacTea popmanbiernaa

TexHonoruns

TexHonorna nonydeHnsa doopmansgermnaa Ha cepeb-

PSIHbIX KaTanuaaTopax

HopMebl pacxoga cblpbsa

MeTtaHon, kr/t

1210 - 1250

Hopmbl pacxoaa sHepreTU4eckux pecypcos:

OneKTposHeprus, KBT*J/T

112 -170

TennoaHeprus, [kan/T

1,8 -2,1

Xonoa ammuadnbin, kan/T

He 6onee 0,08

3arpssHarowme BelecTsa

B BbIbpocax, r/T hbopmanbaernga

dopmanbgerng

He Bonee 370

3arpasHarowme BelecTsa

B cbpocax, kr/ T hhopmanbgernga

XK

He Bbonee 1,3

pH

2,5-9,0 eg pH

Tabnuya b.2.12 — TexHonorndeckne nokasatenn HOT notpebneHns cbipbsa U SHEPropecypcos Ans

npon3soacTBa okCuga 3aTuneHa

TexHonorng MonyuyeHne O OKUCNEHNEM STUMEHA YNCTbIM KNCITOPOLOM
Cbipbe (aTuneH), kr/T 808 —859
TennoaHeprus, [kan/T 1,55 -2,09
OnekTposHeprma. KBT*u/T 238 -265

Tabnuya b6.2.13 — TexHonorudeckne nokasatenn HOT notpebneHns Cbipbsa 1 SHEPrOpecypcos Ans

NPON3BOACTBA IMUKONEN

TexHonoruns

Hekatanutnyeckas ruapataymnsa O3

Cbipbe, OKNCb aTUNEHa,

Kr/T 680--885
TennoaHeprus, [kan/T 1,15-3,98
OnekTposHeprmsg, KBT*u/T 30--70,8

311




UTC 18—2016

Tabnuya b.2.14 — TexHonornyeckme nokasarenu HOT BeIOpocoB 1 COpOCOB NpyU COBMECTHOM MpPO-

N3BOACTBE OKUCUK 3TUMEHA U MMUKONEN

TexHonorus CosmecTtHoe npoussogcteo Ooul
3arpssHarowme Belectsa B Bbibpocax, r/Trnvkonemn

NOx He Gonee 206

CO He Gonee 877

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 906

3arpsasHarowme Belectsa B copocax, Kr/Trnvkonen

HedTenpoaykrbl He Gonee 1,0
XK He Bonee 298
pH 6-9 eq pH

Tabnuya b.2.15 — TexHonornyeckmne nokasartenu HOT BeiIGpoCcoB 1 COPOCOB NpU NPON3BOACTBE OK-

cuja aTuneHa

TexHonoruns

MNMonyyeHne O3 OKUCNEHUEM 3TUNEHA YK~

CTbIM KMCNOPO40M

3arpsasHaroLme BelecTsa B BbiOpocax, r/T okemga stuneHa

NOx

He Bonee 887

CO

He Bonee 200

Cymma yrnesogoponos (6e3 meTaHa)

He Bonee 610

3arpsasHarowme Bewectsa B cbpocax, Kr/ T okcmaa aTuneHa

XIK

He Bonee 230

Tabnuya b.2.16 — TexHonornyeckmne nokasarenu HOT BeIGpocoB 1 cOpocoB Npu NPON3BOACTBE IMK-

Konew

TexHonoruns

Hekartanutuyeckas rugpatayms O3

3arpssHarowme BeLlecTsa B B

bIbpocax, r/T rmmkonen

Cymma yrnesogoponos (6e3 meTaHa)

685

3arpssHsarowme Belectsa B cbpocax, Kr/ T rnvkonen

XIK

He Bonee 820
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Tabnuya b.2.17 — TexHonornyeckme nokasarenu HOT BeIGpocoB 1 cOpocoB Npu NPOn3BOACTBE IMK-

Koneun
TexHonorng Mpamagqa rmgpatayusa aTuneHa
HopMmbl pacxopa 3HepreTuyecknx pecypcos
OnekTpoaHepruna, kKBT*u/T He Bonee 1200
Bona o6opoTHas, M3/T He Bonee 940
3arpsasHarowme Belectsa B Boibpocax, r/T
NOx He Bonee 940
CO He Bonee 1850
Cymma yrnesogopogos (6e3 metaHa) He Bonee 6700
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Tabnuya b.2.18— TexHonornyeckune nokasatenu HOT npu NnponsBoaCcTBE METUN-TPET-OYTUNOBOMO adhupa

CuHTte3s MTBO ¢ ucnonbsoBaHnem

CuHTes MTBO 6es ncnonb3oBaHud

CwuHTte3 MTBO B n3bbiTke n3obyTn-

Mokasateny PPK PPK neva
Hopmbl pacxoga Cbipbs M BCMOMOraTesnbHbIX Marepunanos
MeTtaHon, kr/T 370-400 370-400 380
N306yTrnen (100%), kr/T 650-700 650-700 690
Hopwmbl pacxoga sHeEPreTU4eCcKnx pecypcos
OneKTposHeprmsa, KBT*u/T 10-55 10-55 19
TennosHeprua, lkan/T 0,2-0,8 0,2-0,8 0,894

3arpsasHaoLwme BewecTsa B Bbibpocax, r/T

Cymma yrnesogoponos
(6e3 meTaHa)

He Bonee 410

He Bbonee 410

He bonee 1228

MTB3 He Bonee 90 He 6onee 90 —
3arpsasHsarowme Belectsa B cbpocax, r/t

HedTenpoaykrhl He Bonee 300 He Bonee 300 —

XK He Bonee 1500 He Bonee 1500 —

pH

6,0-8,7 eq. pH

He Gonee 6-8,5 eq. pH

910¢—8L O1U
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Tabnuya b.2.19 — TexHonornyeckue nokasarenu HOT npu npoussoactee MTAD n MBAD

CuHTtes MTAD c ucnonbso-

CuHTe3s MTAD 6es ncnonb3oBaHud

CuHTes MBAO ©e3 ncnonb3o-

Texwonorus BaHvem PPK PPK BaHua PPK
HopMbl pacxoga cblipba
dpakuma nponuneHosas, T/T _ 0,91 —
dpakuma nsoneHTaHosas, T/T 0,96 — —
MeTtanon, T/T 0,34 0,31 0,31
Hopmbl pacxona aHepreTu4eckmnx pecypcos
OnekTpoaHeprus, KBT*u/T 83,56 51,2 67,97
TennosaHeprua, lkan/T 2,3 1,95 2,543
3arpssHsarowme Belectsa B Bolbpocax, r/t*
Cymma yrnesogoponos (6e3 meTaHa) 2489 _ He Bonee 3600
3arpssHaowme Bewectsa B cobpocax, r/T
XMK — 25 He Bonee 157
pH — — 6,5-11,0 eg pH

910¢—8L 01N
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Tabnuya b.2.20 — TexHonorudeckue nokasarenn HAT BbiBpocos un cOpOCOB Npy NPOU3BOACTBE

OyTUNOBbLIX CNMPTOB

TexHonorus MonyyeHne 6yTMNOBLIX CAMPTOB MO KOBANbLTOBOW TEXHONOTN

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

MponuneH, kr/T

710-780

HopMbl pacxoga sHepreTuyecknx pecypcoB

OneKTposHeprusa, KBT*u/T 280-310
(Tkan/T) (0,241-0,267)
MNap, MNkan/T 1,51-1,67
Tonnueo, M3/t 60-66

3arpsasHsarowpme Belectsa B Boibpocax, /T

NOx

He Bonee 1890

CO

He bonee 1346

Cymma yrnesogopoos

(6e3 meTaHa)

He Bonee 765

3arpsasHsarowme Belectsa B cbpocax, Kr/T

Hedrenpoaykrbi He Gonee 0,25
XK He Bonee 50
pH 7,1-10,5eq. pH

Tabnuya b.2.21 — TexHonorndeckue nokasarenn HOT npu nponssoacTee 2-3TunrekcaHona

TexHonorus

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepuanos

MacnaHbin anbaerng, Kr/T

1150-1265

Hopmbl pacxoga sHepreTU4ecknx pecypcos

Map, MNkan/T

0,9-0,1

OneKkTposHeprus, KeTu/T

125-140

(Mkan/T)

(0,108-0,120)

3arpsasHsarowme Belectsa B Bbibpocax, r/t

CnmpT ByTMNOBLIN

He Bonee 30

2-3TUNrekcaHon

He Bonee 65

3arpasHsarowme Belye

ctBa B cbpocax, r/t

XIK

He Bonee 2350
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pH

7.1-10,5 eq. pH

Tabnuya b.2.22 — TexHonornyeckue nokasarenn HAT notpebneHns Cbipbs U 3HEPrOPECYPCoB Npu

NPON3BOACTBE aKpPUIOBOWM KUCMOTbI

[NokasaTenu

Morny4yeHne akpunoBoOW KUCNOTbI

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

MponuneH, kr/T

680-750

HopMbl pacxoga sHepreTU4ecknx pecypcoB

TennosaHeprua, lkan/T 2,6-29
ONeKTPO3Heprug,

KBT*u/T 245-270
(Mkan/T) (0,210-0,232)

Tabnuya b.2.23 — TexHonorndeckue nokasarenn HAT notpebneHns Cbipbs U 3HEPrOPECYpPCoB Npu

npoussoacTee byTunakpunara

lNokasaTenu

MonyyeHune Gytunakpunara

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

Akpunosas kucrnoTa

590-650

Bytmnnosein cnvpT

600-660

HopMbl pacxoga sHepreTU4ecknx pecypcoB

TennosHeprua, lkan/T 1,2-1,35
ONeKTpOo3Heprug,

KBT*u/T 31-34
(Mkan/T) (0,027-0,029)

Tabnuya b.2.24 — TexHonorndeckue nokasarenn HAT notpebneHns Cbipbs U 3HEPrOPECYpPCoB Npu

npon3BoaCTBE 3TUNaKpunarta

lNokasaTenu

Mony4vyeHwne aTunakpunara

Hopmbl pacxoga chipbsi U BCIOMOraTenbHbIX MaTepunarnos

Akpunosas kucrnoTa

780-850

JTMNOBLIV CAMPT

500-550
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HopMbl pacxoga sHepreTU4ecknx pecypcoB

TennosaHeprua, lkan/T 2,123
ONeKTpO3Heprug,

KBT*u/T 35-39
(Mkan/T) (0,030-0,033)

Tabnuya b.2.25 — TexHonorundeckue nokasarenn HAOT notpebneHns Cbipbs U 3HEPrOPECYPCOB Npu

npon3soaCTBE METUNaAKpunara

MokasaTenu Mony4yeHne meTunakpunara

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

Akpunosas kucrnoTa 900-950

MeTunoBbIi CNnpT 390-430
HopMmbl pacxona aHepreTuy4eckmx pecypcos

TennosaHeprua, lkan/T 2,022

ONeKTpO3Heprug,

KBT*u/T 35-39

(Mkan/T) (0,030-0,033)

Tabnuya b.2.26 — TexHonorndeckue nokasarenn HAT aMUCCUIN B OKPYKAIOLLYIO Cpeay npu
COBMECTHOM NPOWN3BOACTBE aKpUITOBOW KUCMOTbI M 3PUPOB akpuroBon KMCnoTbl (ByTunakpunar,

MeTunakpunar, aTunakpunar)®.

TexHonoruna Akpunosas KMCnoTa n 3mpbl aKkpUnoBon KMCHOThI

3arpssHsarowme Belectsa B Boibpocax, /T *

NOx He Bonee 1250
CO He Bonee 700
Kncnota Akpunosas He Gonee 450

3arpsasHarowme Belectsa B cbpocax, Kr/T

HedTenpoaykTbl o**

XMK o**

* HopMunpoBaHmne OCyLLUECTBIISETCA HA TOHHY CYMMapHOW TOBapHOW Npoaykumm (akpuno-
Bag KMcnoTa nonMmepHas, dytmnakpunar, MeTunakpunaTt u sTunakpunar)

** 3HaueHus B Criyvae ncnonb3oBaHusg 6ecCToYHOM TEXHOMNOrMm
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Tabnuya b.2.27 — TexHonorudeckue nokasarenu HAT ansa npounssoactea TepedTaneBon KUCNOThl

MNokasarenu TexHonorus: MitsuiPetrochemical
HopMbl pacxoga celpbsa, Kr/T
Mapakcunon 650-690
YkcycHas kucnota 50-60
O6ecconeHHas Boga, M3/T 5,052
OneKTposHeprusa, KBT*u/T 332-350
Octpbm nap, lNkan/t 1,11-1,19

3arpsasHsaroLwme Belwectsa B Bbibpocax, r/T

CO

He bonee 2080

OumeTtnnbenson

He Bonee 600

YkcycHas kucnoTa

He Bonee 365

3arpsasHarowpme BelecTsa B copocax, Kr/T

XIMK He Bonee 250
2-45ep.pH*
pH
6-11 eg.pH **

** 3HaueHne pH 4ns NOCTOSAHHOrO CToKa

*** 3HaveHne pH pns nepeMeHHoro croka

Tabnuuya b.2.28 — TexHonorudeckue nokasarenu HAT ansa npoMsBoaCcTBa BUHUMNXITOPMAA MOHOMEpPa

TexHornoruna nonyvyeHnsa BMHMNXnopma MOHO-

mepa

C6anaHcupoBaHHbI NO XIOpY ABYXCTagUm-
HbI MmeTog (CXMO3)

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

OTuneH Kr/T 460-475

Xnop Kr/T 571-630
Hopmbl pacxoga sHepreTu4ecknx pecypcos

OnNeKTpo3Heprng KBT*3/T 80-100

Map KriT 1500-1700
3arpsasHaroLwpme BelecTsa B Bolbpocax, r/iT**

NOx He Gonee 15,0

CO He Gonee 2,0

XnopucCTbIn BOAOPOA

He 6onee 8,0

3arpsasHarowme Belectsa B cbpocax, r/T
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XIK

O**

pH

O**

* [laHHble npuBeaeHbl 45 coBMecTHoro npomssoactea XM n BXM

** [1ns 6eCCTOYHOM TEXHOMOrMM (CTOKU MOCHEe OYMCTKM BO3BpAaLLAOTCH B TEXHOMOrYe-

CKMI NpoLEeCe)

Tabnuuya b.2.29 — TexHonornyeckue nokasarenn HOT gnsa nponssogctea kymona

TexHonorus

AnkunupoBaHve 6eH3ona NpPonuneHoM Ha

anromMoxXnopmnagHoOM Katanmsarope

Hopmbl pacxoga cbipbsi U BCrIOMOraTenbHbIX MaTepunarnos

BeHszon Kr/T 700
nponuneH 100% Kr/T 380
Katanusartop Kr/T 6,0
Hopmbl pacxoga sHepreTu4ecknx pecypcos
OneKTposHeprng KBT*u/T 17,2-35
Xonog kan/T 0,067
Map 13 Mkan/T 0,1-0,18
nap 21 1,565-2,25
Bopa M3/t 120-232
3arpsasHstolime Bellectsa B BbiGpocax, mrim®
HCI 530

3arpssHsarowme Belectsa B copocax, r/T

OpraHnuka, Mex. NpuMecu OTCyTCTBME
XK 1300
pH 6-9 en. pH

Tabnuya b.2.30 — TexHonornyeckue nokasarenn HOT gna nponssogcTea BUHMNayeTaTa

TexHonoruna nonyvyeHunsa sBMHMNXnopuma MOHO-

mepa

C6anaHcupoBaHHbI NO XIOpPY ABYXCTaa -
HbI meTog (CXMO3)

Hopmbl pacxoga cbipbsi U BCIOMOraTenbHbIX MaTepunarnos

STuneH KriT

460-475

Kr/T

Xnop

571630

HopMbl pacxoga sHepreTU4ecknx pecypcoB
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OneKTposHeprng KBT*3/T 80-100

MNap Kr/t 1500-1700
3arpssHsarowme Belectsa B Bolbpocax, r/it*

NOx He Gonee 15,0

CO He Gonee 2,0

XnopuCTbIN BOAOPOA

He 6onee 8,0

3arpsasHaoLme BeLy,

ectBa B cbpocax, r/T

XK

O**

pH

O**

* [laHHble npuBeaeHbl 45 coBMeCcTHOoro npomssoactaea XM n BXM

** [Ina 6eCCTOYMHON TEXHOMOrMK (CTOKM MOCNE OYUCTKX BO3BPALLAOTCA B TEXHONOrNYe-

CKMIA NpoLEece)

Tabnuya b.2.31 — TexHonorudeckue nokasarenu HAT ansa npoMsBo4CTBA HATPUNA aKpUNOBO

KMCNOTbl METO40M OKUCIUTENBHOIO0 aMmMOHONM3a nponnneHa BO B3BELLIEHHOM Cnoe Katanmaaropa Cc

nocregyoLwmum pasgeneHmem NpoAyKToB peakumm

lMokasaTenu 3HaveHne
Cbipbe, Kr/T 1639-1886
OneKTposHeprusa, KBT*u/T 285-485
TennosHeprus, 'kan/T He Bonee 3,5
TonnueHbIV ras, kr.y.T./T 520-995

3arpssHarowme Belectsa B Boibpocax, r/it*

NOx

He 6onee 4,207

CO

He bonee 17023

Cymma yrnesogoponos

(6e3 meTaHa)

He bonee 17140

Bopopoa umanmncTbin

He Bonee 70

Cepbl guokeng

He Bonee 13 860

AKpUNOHUTPUI He Bonee 278,62
3arpsasHarowme Belectsa B copocax, Kr/T
Xnopua-noH He Bonee 4,56

Cynbdar-noH

He 6onee 10,08

HuTpmn akprnoBon KUCHOThI

He 6onee 1,03
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MpunoxeHue B

(obs13aTenbHoOe)

MepeyveHb HAT

Homep
HaunmeHosanne HOT
HOT
[MoBbILLEHNE 3KONOMMYECKON PE3YNbTAaTUBHOCTM (3PPEKTUBHOCTN) NyTEM
HOT 1 BHEAPEHMS 1 NOAAEPKAHNSA CUCTEMBI SKONOrMYECKoro meHegxxmeHta (COM),

cooTeeTcTBYtoLen TpeGosaHuam FTOCT P UCO 140012 vnm 1ISO 140017, nnm

npuMeHeHne nHcTpymeHtos COM.

HAT 2 |OrpaHnyeHne BbIBpPOCOB NPOAYKTOB CropaHns B aTMOCKEPHbLIN BO34YX NyTEM

onTuMnladnn npouecca CKmraHma Tonnmea v cayBoK.

HAT 3 |C6op n ncnonb3oBaHne NoboYHbIX rasoobpasHbIX NMPOAYKTOB, CAYBOK, HE
HaxoAsALLMX NPUMEHEHME B KAYECTBE CbIPbEBbLIX KOMMNOHEHTOB B KA4eCTBE

TonnmBa.

HAOT 4 |MNoBbiweHne apPeKTMBHOCTN NCNONb30BaHNA NOBOUHBIX NPOAYKTOB NpoLec-

COB 1 NpOnN3BOACTB.

HOT 5 |[NpymeHeHne snekTpodhunbTpoB ¢ 3PPEKTUBHOCTEIO OYUCTKM OT MblNn He

meHee 80 %.

HAOT 6 |MNpumeHeHne ckpybBepoB MOKPOU OYUCTKM.

HAOT 7 |MNpumeHeHne ckpybbepoB MacnsiHOM OYUCTKN.

HAOT 8 |[MpMmeHeHne UMKNOHOB (B Criyvae ABYXCTYNEHYATOMN OYMCTKN ra3oB OT MbIn).

HAOT 9 |MNpenoTBpalleHne Unn CHKEHNE HEOPraHM30BaHHbIX BLIDPOCOB 3arpa3HAo-
LLNX BELLECTB B BO34YyX NyTEM cobntogeHns TpeboBaHNM TEXHONOMMUYECKMNX
pernamMeHToB N PEXUMOB, a TakKe Hagnexallero TexHM4eckoro obcnyxvea-

Hus obopyaoBaHms.

HOT 10 | MOHUTOPUHT BbIBPOCOB MapKepPHbIX 3arpsaA3HSOLLMX BELLECTB B BO34YX B CO-

OoTBETCTBMM C YCTAHOBJI1IEHHBIMA Tpe6OBaHI/IF|MI/I.

HAT 11 {OnTuMM3aums npoLeccoB BoAONOTPebneHnsa n opraHmsaums BogoobopoTHbIX

CNCTEM.

2 COOTBETCTBUE CUCTEM MeHeI>KMeHTa yKadaHHbIM CTaHjapTamM He O3HadaeT ee o6ﬂ3aTeanyro

cepTudmkayuio.
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Homep
HAOT

HaunmeHosanne HOT

HAOT 12

CobntogeHve TpeboBaH, yCTaHOBNEHHbIX ANS cOpoca CTOYHbIX BOA, B LiEH-
TPanu3oBaHHbIE CUCTEMbI BOLOOTBEAEHMS (4N OpraHnsaummn, nepeaarowmx
CTOYHbIE BOAbI HA OUYNCTKY C MCMOSb30BaHNEM LIEHTPANN30BaHHbIX CUCTEM

BOAOOTBEAEHNS MOCENEHWIN, FOPOLCKMX OKPYToB).

HAOT 13

ObecneveHne Hagnexawlenm OUNCTKN CTOYHbIX BOA HAa CODCTBEHHbIX O4YMCT-

HbIX COOPYXXEHUSIX.

HAOT 14

COHpoc CTOYHbIX BOA B 3aBOACKYHO KaHaNM3aLUMOHHY0 CeTb C NOCneayoLemn

O4YNCTKOM Ha COBCTBEHHBIX LIEHTParbHbLIX OYNCTHBIX COOPYKEHNN.

HAOT 15

OnTMMKM3aUms cucTeMbl 0OpaLLeHNst C 0TX04aMM B COOTBETCTBMM C yCTaHOB-

JTeHHbIMA Tpe6OBaHI/IFIMI/I

HAOT 16

YBenuueHme spemeHn paboTbl kKatanmaaTopos, obecneyeHme BbICOKOW CTe-

MEeHN KOHBEPCUN CbIpbS

HAT 17

Y4yeT MeToaoB NOBbILWEHUSA 3HEPrO3PPEKTUBHOCTN, U3MNOXKEHHBIX B
NTC 48.

HAOT 18

CHwxeHne noTpebneHns aHepropecypcos (Tensa unn napa) nyTem Ucnosb-

30BaHMA Te€NnNa OTXO0AALLNX ra3oB.
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MpunoxeHue I'

(obs13aTenbHoOe)

AHeproadpHPeKTUBHOCTb

.1 KpaTkaa xapakrepucTuka oTpacsiv ¢ TOYKU 3PeHUs pecypco- u

3HepronoTpedneHus

MPOMBILLNEHHOCTL MO MPOU3BOLCTBY OPraHMYECKMX XMMUYECKNX BELLIECTB XapaKkTepu-
3yeTcs BbICOKMM sHepronoTpebnenmem. MNMpn 5ToM 3HaumMTENbHaa Yactb OT obulero noTpeb-

NEHNs S3HEPreTUYECKMX PECYPCOB Pacxo4yeTcsi Ha MPOM3BOACTBO.

.2 OCHOBHbIE TEXHOJIOrMYeCKMe npouecchbl, CBA3aHHbIe C

ncnosfib3oBaHMeM dHepruum

TexHonornyeckme nNpPoLEeCcChl, CBA3aHHbIE C NPON3BOACTBOM HU3LUUX ONedUHOB U An-
€HOB, apoMaTUYEeCKUX COEAMHEHWUN, KUCNOPOACOAEPKALLUUX OPraHUYECKMX COEAUHEHUI, AN-

XropaTaHa 1 BUHUMXopuaa, onmcaHbl B COOTBETCTBYOLWMX pasgenax cnpasoyvHmika HAOT.
.3 YpoBHM noTpebneHus

NHdpopmaums o6 ypoBHSIX nMOTpebneHus SHEpPrum Ans OCHOBHBIX TEXHOMNOrMYECKMX
npoueccoB npueeaeHa B pasgenax 2-7 (tabnuubl 2.1.1, 2.2.2, 231, 2.3.3, 24.7, 251,
3.1.1, 321, 3.31, 361, 422, 431. 432,451, 461, 471, 482, 484, 491, 49.2,
493,494,4101,51,6.1,6.2.1).

.4 Hanny4ywue AOCTYMHbIe TEXHONOIMMKN, HanNpaBneHHbIe Ha
NoBbIWeHne 3HeproaeKTMBHOCTU U ONTUMMU3ALMIO U COKpaLLeHne

pecypconoTpebneHus

HAT 16. YBenunuyenne BpemeHn paboTbl katanmsaTtopos, obecneyeHmne BbICOKOW CTe-
MEHN KOHBEPCUW CbIPbS: MPUMEHEHNE OAHOMO U3 NN KOMBUMHaLMKW CreayroLLnX METOAOB:

— obocHoBaHwWe BbIBOpa ONTUMAanbLHOro KatanmaaTopa;

— npefoTBpaLleHne agesakTnBauun katannsaropa;

— KOHTpOInb nokasareneun paboTbl katanuaaropa.
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HOT 17. YyeT MeTOA4OB MOBbIWEHUS 3HEepProad@dEKTUBHOCTA, WU3MNOXEHHbLIX B
NTC 48.
HAT 18. CHwkeHne noTpebneHns aHepropecypcoB (Tenna unu napa) nytem mMcnonb-

30BaHMA Tenna OoTxXoaALnX ra3os.

.5 9koHOMMUecKMe acnekTbl peanusauuv HAT, HanpaBneHHbIe Ha
noBbllWeHue 3HeproapPeKTMBHOCTU U ONTUMU3ALIMIO U COKpaLleHue

pecypconoTpebneHus

B pasgene 9 npepcrtaBneHa MHMoOpMaUMa NO OPUEHTUPOBOYHBIM KanuTarnbHbIM 3a-
Tpatam Ha peanu3aumio OTAeNbHbIX MEPONMPUATUA NO MOAEPHU3ALUN CYLLECTBYIOLWMX NPO-
N3BOACTB, HaNpaBneHHbIX Ha CHKEHWE HEraTMBHOMO BO34ENCTBUA Ha OKPYKaIOLLYIO cpeay n

NnoBbILLEeHNe 3HeproaddPeKTMBHOCTM NPOM3BOACTBA.
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