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BBeneHue

Hactosawmn MHPOpMaLMOHHO-TEXHUYECKUA CNPaBOYHMK MO HaUNyylwMM AOCTYMHbIM
TexHonornam «lpon3soaCcTBO NPOAYKLMN TOHKOrO OpraHNYeCKoro CUHTE3a» (ganee — cnpa-
BoyHuk HAT) paspabotaH Ha OCHOBE aHanm3a TEXHOMOMMYECKNX, TEXHUYECKNX U ynpaBrieH-
YECKMX PEeLUeHUN, NPUMEHSIEMbIX Ans obecneveHnss BbICOKOW PecypcosddPEKTUBHOCTU 1
3KOMOrM4Yeckon pesynbTaTUBHOCTN B 0BNacTn NONyyYeHnsa NpoayKToOB TOHKOrO OpraHM4Yeckoro
CuHTEe3a.

C 1 anBapsa 2015 sctynun B geunctBue depepanbHbii 3akoH oT 21 uong 2014 .
Ne 219-d3 «O BHeceHUM nameHeHnn B PepepancHbiv 3akoH « OB oxpaHe oKpyxarolen cpe-
Abl» N OTAENbHbIE 3aKoHoAAaTeNbHbIE akTbl Poccnnckon ®egepaunmny» [1]. 3akoH 6bin paspa-
©0TaH C Lenblo COBEPLUEHCTBOBAHMS NPAaBOBOro PerynmpoBaHnsa SKONOMMYeCKOro HopMmpo-
BaHWs B 06nacTy OxpaHbl OKpyXaroLen cpeibl U BBEAEHUS MEP 3KOHOMUYECKOrO CTUMYINU-
POBaHMS XO39NCTBYHOLLMX CYOBEKTOB ANA BHEAPEHNA HAUNYULLMX AOCTYMHBIX TEXHONOMMIA.

TepMmuH «Haunydwas goctynHas texHonormay (HOT) onpepeneH B ®epepansHOM 3a-
KOHe [2], cornacHo ctatbe 1 KOTOPOro «Haumy4wasa OCTyrnHas TEXHOMOMMA — 3TO TEXHOMO-
A NPOM3BOACTBA NPOAYKUMWN (TOBapOB), BbINONHEHUS paboT, okasaHus ycnyr, onpegense-
Masi Ha OCHOBE COBPEMEHHbIX LOCTWKEHNN HAYKM U TEXHUKN U HaunyyLlero CoueTaHusa Kpu-
TEpUEB AOCTMKEHNS OXpPaHbl OKpYXXatoLen cpeabl Npu yCNoBUM Hanmunus TEXHUYECKOW BO3-
MOXHOCTU €€ NPUMEHEHUS».

B cooTBeTCTBMM C nonoxeHuamm depepanbHOro 3akoHa OObLEKTbl, OKasblBaroLne
BO34ENCTBME Ha OKPYXKatOLLYHO Cpefy, OTHOCATCA K 4 KaTeropmsm no CTENEHN OKasbiBAaeMOro
HeraTMBHOIO BO3AEWCTBUSA, K KEXKAO0W U3 KOTOPbIX OyAyT NPUMEHEHbI pasnnyHble Mepbl rocy-
AapCTBEHHOrO perynmpoBaHuns.

B nepuwog ¢ 2015 no 2017 rr. cornacHo pacnopskeHuto lMNMpasutensctea Poccunckon
depepaumm ot 31 oktabpa 2014 r. Ne 2178-p [3] aomkHbl BbITh paspaboTaHsl MHpopMaun-
OHHO-TEXHUYECKNE CMPaBOYHMKM MO HaUMy4YLLM SOCTYMHBIM TEXHOMNOMMAM, ABNAWMECs 40-
KyMEHTaMM HauMoHanbHOW CUCTEMbI CTaHgapTu3aumm Poccunckon depepauum CornacHo
depnepanbHOMYy 3aKkoHy [4].

Ctpyktypa Hactoswero cnpasoyHuka HOT cootBetctByer TOCT P 56828.14-2016
[5], dopmaT onucaHmsa TexHonormm — FOCT P 56828.13-2016 [6], TepMUHBI NpBEAEHbI B
cooteeTctBUM ¢ TOCT P 56828.15-2016 [7].
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Mpegucnosue

Llenn, ocHOBHble NPUHLUMNbLI U NOPSAO0K pa3paboTkM crnpaBoYHUka HAT yCTaHOB/MEHbI
noctaHosneHnem [lpasutensctea Poccuiickon ®epgepaumn ot 23 aekadbpsa 2014 r. Ne 1458
«O nopsiake onpefeneHns TEXHOMIOTUM B KayecTBe Hau/ydlleil AOCTYMHOM TeXHOoMorumu, a
TaKke paspaboTku, akTyasm3auum u ony6sMkoBaHMs MHGOPMAaLMOHHO-TEXHUYECKMX crpa-
BOYHWKOB MO HaUNYYLLNM AOCTYMNHLIM TEXHOOMMSM>.

1 CtaTtyc fOKyMeHTa
HacTtoswumin cnpaBoyHnk HAT aABAseTca AOKYMEHTOM MO CTaHAapTM3auun.

2 Hdhopmaumsi o pazpaboTumkax

CnpaBoyHuk HAT paspaboTtaH TEXHMYECKON paboyeit rpynnoii «Mpom3BoACTBO NPO-
OYKUMN TOHKOro opraHuyeckoro cuHtesa» (TPl 31), cocTaB KOTOpPOM OA06PEH MPOTOKO/I0M
coBelaHuA nof npeacenaresibCTBOM 3aMecTuTtesii MUHMUCTPa MPOMbILLIEHHOCTU U TOProB-
nm Poccuiickoin ®epepaumm B.C.OcbMmakoBa oT 22 mapTta 2017 r. Ne 15-OB/12.

MepeyeHb opraHuM3auunii, okKasaBLUMX MOAAEPXKKY B paspaboTke cnpaBoyvHuka HAT,
npvBefeH B pasgesie «3akMiounTesibHble NOMOXEHUA U peKOMeHaaunm».

CnpasouHuk HAT npeactasneH Ha yTBepxaeHue bopo Havnyylmnx AOCTYMHLIX TeX-
Honoruin (aanee — Bropo HAT) (www.burondt.ru).

3 KpaTtkaa xapakrepucTumka

B cnpaBouHnke HAT paccmatpuBatotca HAOT, npegHasHayeHHble ANA  NonyyYeHus
NPOAYKLUNN TOHKOro opraHnyeckoro cuHtesa. CnpaBoyHuK HAT coaepxuTt onucaHne npume-
HAEMbIX NPV CUHTE3e NPOAYKTOB Ma/IOTOHHAKHOW XMMUM TEXHOJIOrMYECKUX NPOoLLeccoB, 060-
pyAoOBaHWs, TEXHUYECKMUX Cnocob0oB, METOAOB, B TOM YuC/ie NO3BONAIOWNX CHU3UTL HeraTus-
HOe BO3/elCTBME Ha OKpYXXatlollyto cpefy, MOBbICUTb 3HEProathdeKTMBHOCTbL, 06ecneynTb
pecypcocbepexeHne. 3 onncaHHbIX TEXHOMOMMYECKUX MpoLeccoB, 060pyAOBaHWUsS, TEXHU-
4yeckumx cnocoboB, MeToAOoB (B TOM 4uc/e ynpas/eHus) onpegeneHbl pelleHns, Ssnsaowmecs
HAT. Ana paga HOT yctaHOBMEHbI COOTBETCTBYHOLLME TEXHOIOTUYECKNE MOKa3aTesn.

4 B3aMMOCBA3b C MeXxAyHapoaHbIMU N perMoHasibHbIMU aHasioramu

CnpaBoyHuk HAT paspaboTaH C ydyeToM MeXAyHapOoAHOro aHasiora — crnpaBOYHMKa
EBponeiickoro coto3a no Hanayywnm AOCTYMHbIM TEXHONOorMaM «Mpon3BOACTBO NPOAYKLMN
TOHKOro opraHuyeckoro cuHtesa» (Reference Document on Best Available Techniques for
the Manufacture of Organic Fine Chemicals,
http://eippcb.jrc.ec.europa.eu/reference/BREF/ofc_bref 0806.pdf), onbita co3gaHnsa apyrux
CrpaBOYHMKOB EBpONENcKoro cowsa no Havnyywmm AocTynHbiM TexHosornam (Reference
Book on Best Available Techniques, http://eippcb.jrc.ec.europa.eu/reference/BREF), nHdpop-
MaLMOHHO-TEXHUYECKNX CMPaBOYHMKOB Poccuiickoil ®epepaunn:

- cnpaBoyHnk HAT UTC 8—2015 «OumncTKa CTOYHbIX BOA NPW NPOU3BOACTBE MNPOAYK-
Uy (ToBapoB), BbIMOSIHEHUM PABOT M OKa3aHUW YCNyr Ha KPYMNHbIX NPeanpuUATUaX»;

- cnpaBoyHNK HAT NTC 9—2015 «O6e3BpexvBaH/e OTXOA0B TePMUYECKUM Cnoco-
60M (CXKuraHue oTxo4oB)»;

- cnpaBoyHnk HAT NTC 10—2015 «OumncTka CTOYHbLIX BOA C WCMO/Ib30BAHNEM LIEH-
TpasIM30BaHHbIX CUCTEM BOAOOTBEAEHUSA MOCENEHNIA, TOPOACKMX OKPYroB».

VI
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5 C6op AaHHbIX

MHdopMaumsi 0 TEXHOMOIMMYECKMX npoueccax, 060pyaAOBaHUN, TEXHMYECKMX CroCco-
6ax, MeToAax, NPMMeHsIeMbIX MPU NPOU3BOACTBE MPOAYKUMN TOHKOTO OpraHN4yeckoro CUHTe-
3a B Poccuiickonn ®epepaumm, 6bi1a cobpaHa B npouecce pa3paboTky cnpaBOYHUKA B COOT-
BeTCTBMM C [Mopsigkom cbopa faHHbIX, Heob6XoAMMbIX AN pa3paboTknm MHGOPMaLMOHHO-
TEXHUYECKOrO CnpaBOYHMKA MO HaWyudllMM OOCTYMHbIM TEXHOMOIMMAM W aHanm3a npuopu-
TETHbIX NPO6MeM oOTpacnn, YTBEPXAEHHbIM Npukazom PocctaHgapta oT 23 mons 2015 .
Ne 863.

6 B3amocBa3b ¢ gpyrumu cnpaBovHukamm HAT

B3anmocBA3b HacTosAwero cnpasoyHnka HAOT ¢ gpyrumum cnpasoyHukamun HAT, pas-
pabatbiBaeMbIMY B COOTBETCTBUM C pacnopshkeHvem [pasutensctBa Poccuitickon ®epepa-
umm ot 31 okTA6psa 2014 1. Ne 2178-p, npuBefeHa B pasgesne «O6nactb NPUMEHEHUS».

7 NHdhopmaumsa 06 yTBepXXaeHUn, onyo6/IMKoBaHUN 1 BBEAEHUN B AeicTBUEe

CnpaBouHnk HAT yTBepxaeH npukaszom PocctaHgapta ot 15 gekabpsa 2017 T
Ne 2848.

CnpaBouHuk HAOT BBeaeH B aeicteue ¢ 1 mona 2018 r., ochmumanbHo onybnMkoBaH B
NHpOpMaLMOHHON cucTeMe 00Lero nosb3oBaHUA — Ha oduumasibHoM carite PegepasibHo-
roO areHtctBa MO TEXHUYECKOMY peryMpoBaHuUi0 U  MeTposiormM B ceTn  VIHTepHeT
(www.gost.ru).

VIl
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MHOPOPMAUMOHHO-TEXHUWYECKNUN CNPABOYHMUK
NOo HAUMAYYHWUMUM OOCTYNHBIM TEXHOJNIOITrMAM

NMPON3BOACTBO NPOAYKUUU TOHKOINO OPFAHUYECKOIO CUHTE3A

Manufacture of organic fine chemicals

Harta BBegeHnsa — 2018-07-01
O6nacTb NpuMeHeHuA

Hactoawwun cnpasouHuk HAT pacnpoctpaHsaeTca Ha npOoM3BOACTBO CrEAYHLWMX Op-
raHNYEeCKMX BELLECTB:
1) MoHoankundeHon.
2) 0-OnedpuHbl (6yTen-1, rekceH-1, okTeH, goaeueH-1, aeueH-1, TeTpageuen).
3) Aumzobytunantomunmnnrngpug (AUBAI).
4) AnumknoneHTagmen.
5) HeopgekaHoat Heoguma.
6) OKCUaTUNNPOBaHHbIE anknngeHons.I.
7) OuUMLLEHHBIN FEKCaHOBbIN PacTBOPUTENb.
8) MNonnastuneHrnukonu.
9) MNponuneHrnnKone.
10) TpunaoByTnnantoMmHUN.
11) Tpumepbl 1 TETPamMepbl NponuneHa.
12) TpuatnnantoMmnHum.
13) OTMNantOMMHNUNCECKBNXTOPUA,.
14) 3TMnNuenno3onsL..
15) Napa-TpeTnyHbin Bytunderon (MTHP).
16) bytmnauerTar.
17) Auetanbgerng.
18) AueTtuneH.
19) BuHunaueTar.
20) MeTtunaueTar.
21) MeTtaHon.

)
)
)
)
)
)
)
)
)
)
)
22) bytaHon.
)
)
)
)
)
)
)
)
)
)
)

N

3) MonnBMHMNOBLIM CANPT.

24) YkcycHas kucnoTa.

5) MenamuH.

6) TepedTanounnxnopus.

7) MNpocTble nonnapupsbl.

8) MNpOTVBON3HOCHbIE NpUCaaKM ANA AN3ENBHOro Tonnvea.
29) [lenpeccopHble npucagku.

30) Xnopodopm.

31) XnagoHbl U MOHOMEPBI Ha UX OCHOBE.
32) CnHTaHoMbI.

33) CynbdupoBaHHbIe NPOAYKTbI.

NN DNDN
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34) CoBmMeCTHOE nony4veHne NoONN3TUNEHITIMKONEN N METOKCUMONNSTUNEHTTIMKONEN.

Hactoawwn cnpasoyHuk HOT He pacnpocTpaHsaeTcs Ha:

- MPOM3BOACTBO OPraHNYeCKUX BELLECTB, OCHOBY KOTOPbIX COCTaBMAOT Npouecchl ne-
pepaboTkm HePTAHBIX dpakumi (MOArOTOBKA N MEPEroHKka HeMTN, KaTanuTUYeCcknn pudop-
MUHT, KaTanUTUYECKUA KPEKWHI, TMAPOOYMCTKa WU Apyrve), Bowegwme B cnpapodHnk HOT

NTC 30-2017 «lNepepaboTka HepTn»;

- KPYNHOTOHHa)XHOE MPOM3BOACTBO BELLECTB OCHOBHOIO OPraHNM4eCcKkoro CUHTe3a, BO-
weawmnx B cnpasoyHmk HAT UTC 18-2016 «[Mpon3BoacTBO OCHOBHbLIX OPraHUYECKNX Be-

LLECTBY;

- NpoLecchl (BOMPOCKI), KacaroLMecs MUCKNIOUYNTENbHO obecrneyvyeHnss NPoMbILLNEHHOM

6e30nacHOCTX NN OxXpaHbl TpyAa.

OTpenbHble BUAbI LEATENBHOCTM NMPU NPOU3BOACTBE MPOAYKUMW TOHKOrO opraHude-
CKOro cuHTesa (Tabnmua 1) perynmpyrotTcsa COOTBETCTBYHOLMMM cripaBodHmkamm HAT.

Tabnuya 1 — Buabl 4eATENBHOCTU N COOTBETCTBYHOLLME MM cnpaBoYHukmn HOT

Bua peatenbHocTun

CootBetcTByoWmMmr cnpasoyHnk HOT

1 Ouncrtka CToYHbIX BOA,

NUTC 8—2015 «Oumnctka CTOYHbIX
BOA NpW NPOU3BOACTBE MPOAYKLMM
(ToBapoB), BbINOMAHEHUM paboT un
oKasaHuM yCcryr Ha KpynHbIX npea-
NPUATUSX»

NTC 10—2015 «Oumnctka CTOYHbIX
BOA4 C MCMOMb30BaHWEM LiEHTpanu-
30BaHHbIX CUCTEM BOLOOTBELEHMSA
NOCENEHNIN, rOPOACKNX OKPYroB»

2 ObpaLyeHre c oTxogamu

NUTC 9—2015 «ObesBpexmnBaHmne
OTXOAOB TEPMUYECKMM CrMocobom
(CKMraHme oTxXo40B)»

UTC 15—2016 «YTunusaumsa u
obesBpexmnBaHme oTxohoB (Kpome
obesBpexmnBaHus TEPMUYECKM
cnocobom (CKMraHme OTXo40B)»

NUTC 17—2016 «PaamelieHne ot-
XOLOB MpoM3BOACTBa M nNoTpebne-
HUSA»

3 OuncTka BbIOPOCOB 3arpA3HAIOLLMX BELLECTB

NUTC 22—2016 «Oumnctka BbIOPO-
COB BpeAHbIX (3arpAsHAoLWmMX) Be-
LLeCTB B aTMOCEpPHbIN BO3aYyX NpuU
NPOM3BOACTBE nNpoAyKumMn (ToBa-
pOB), a Takke npu npoBeaeHUn pa-
OOT 1 oKasaHWUM yCnyr Ha KpynHbIX
NpeanpuaTnsax»




OkoHy4yaHue mabnuupsi 1
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Bua peatenbHocTun

CootBetcTByOWmMIM cnpasoyHnk HOT

4 [Mpon3BoACTBEHHBIN 3KONOMMYECKNN KOH-
TpOnb

NTC 22.1—2016 «Obwme npuHUm-
Mbl NPOU3BOACTBEHHOIO 3KOMNOrn4e-
CKOroO KOHTPOMS U €ro MeTpororu-
yeckoro obecneveHunsa»

5 [MpoMbIWNEHHBIE CUCTEMBI OXNaXAEHNA

NTC 20—2016  «[pombIwneHHble
CUCTEMbI OXNaXAEHNS»

6 [Mpon3BoaCTBO SHepPrn

NTC 38—2017 «Cxkuranve Ttonnu-
Ba Ha KPYMHbIX YCTAHOBKax B Liensix
NpPOn3BOACTBA SHEPIUM»

7 XpaHeHne 1 cknaguposaHne

NUTC 46—2017 «CokpallieHne Bbl-
OpOCOB 3arpA3HAOWMX BELLECTB,
cOpOCOB 3arpA3HALMX BeLecTs
NPy XpaHeHUn Un CKnagupoBaHUM
TOBapoOB (rpy3oB)»

8 OHeproapekTNBHOCTb

NTC 48—2017 «loBbiweHWEe sHepP-
reTmyeckon adpdekTmBHOCTN nNpun
OCYLLECTBIEHNN XO3ANCTBEHHOM
n (MNKN) NHOW AEATENBHOCTNY
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Paspen 1. O6wan nHdopmauma o6 oTpacnu no NponsBoaAcTBY
NPOAYKLMN TOHKOrO OpraHM4ecKoro CMHTe3sa

ManoToHHaXHasa XMMUa 3aHNMaeT BaXXKHOE MECTO B CTPYKTYPE MUPOBOU XUMNYECKOMN
nHayctpun. B cTtpaHax EBpocoto3a [ons BbICOKOTEXHONOMMYHOW ManOTOHHAKHOW XUMU4e-
CKOM U HedpTexmmmdeckon npoaykumm npesblwaer 30 % oOTpacneBoro  Bbinycka.
B Poccuinckon depepaumm gons ManoTOHHEXKHOW XMMUW B XUMMYECKOM MPON3BOACTBE B
HacTosLee BpeMa HeBennka 1 He npesbiwaeT 5 %.

B NpOMBbILLNEHHOCTM ManOTOHHAXHOW XMMUWN B Ka4veCTBe CbIpbS UCMNOMb3YHOTCA opra-
HUYECKME BELLECTBa, Kak NMpaBuio, CIIOXHOIMO CTPOEHWUSA, U OTHOCALLUMECA K NPOoAyKTam Oc-
HOBHOIO OPraHNYeCKoro N HePTEXMMMYECKOTO CUHTE3a.

[Ana npon3BoACTB ManOTOHHaKHOW XUMUU XapakTePHbl MHOMOCTaAUNHOCTb, CpaBHU-
TENbHO BbICOKME 3HEPro- U TPYA03aTpaThl, CBA3AHHbLIE C HN3KMM CbEMOM MNPOAYKLUMN C ean-
HULpBI peakuMoHHOro obbema annapartoB, 3HaAYUTENbHbIE KONMYecTBa NOBOYHbLIX BELLECTB U
OTXOAOB, a TakKke onpeaeneHHbIe TPYAHOCTU C yTUNn3aumen nnmn nepepaboTkon 3TUX OTXO-
foB. lNpn paclumpeHnn Takmx Npou3BOACTB AOCTATOYHO 4acTO BO3HMKaKOT npobnemsbl, cBs-
3aHHble C MaclTabHbIM Nepexoaom.

O PEKTUBHOCTL MPOLIECCOB TOHKOrO OPraHNYeCKOro CUHTE3a MOBbILLAETCA rMaBHbIM
obpa3omM C NOMOLLBI UCMONb30BaHUS MMBKMX BNOYHO-MOAYMBHBIX CXEM, aBTOMaTUYECKUX
CUCTEM yNpaBneHus, NpuBneYeHns MeToaoB BNoTEXHONOrMN (ANS NONYyYEeHUA NONynpoAaYK-
TOB W YTUNM3aLMM OTXOAOB), NA3EpPHON XUMUM U LPYTNX COBPEMEHHBIX METOAOB (PU3MKO-
XUMUYECKOrO BO3AENCTBUS HA XMMNYECKME peakLmn.

OCHOBHBIMW NPOAYKTaMN ManoOTOHHEXXHOrO OPraHM4Yeckoro CUHTE3a, KOTOpble B OTe-
YeCTBEHHOM Hay4YHO-TEXHUYECKOW nuTepaType HasbiBatoT eLle NpoayKTamMu TOHKOro opraHm-
4YEeCKOro CUHTEe3a, ABMAKTCH KpacuTenun, NekapcTBEHHbIE nNpenaparbl, NeCTMUnabI, TEKCTUNb-
HO-BCroMoraTterbHble N AYLUUCTbIE BELECTBa, XMMUKaTbl — AoBaBku ANA NONMMEPHbBIX Ma-
TepvanoB U CMOM, NpUCaAKM K MOTOPHbLIM TONNMBam, KOpMOBble AobaBku, Ae3nHpULmMpyo-
e CpeacTBa, XMMUYECKNE peaKTUBbI, CENEKTUBHbIE PacTBOPUTENW, KaTanuaaTopbl, npe-
Kypcopbl M T.N. PaccmatpmBas HOMEHKNaTypy ManoTOHHaXHbIX OpraHWYecKMx BeLLecTB,
cnegyet OTMETUTb, YTO B PAAE CryvaeB 3TU NPOAYKTbI NPON3BOAATCA KaK Cbipbe AN CUHTE-
3a bonee CNoXHbIX BELWECTB TOHKOrO OPraHM4Yeckoro CUHTe3a, XOTA O4HOBPEMEHHO MOTYT
NCNONb30BaTbCS B KQYECTBE LieneBbIX TOBAPHbIX NPOAYKTOB.

Cpean NpoAyKTOB ManoTOHHEXXHOrO OPraHWYecKoro CUHTEe3a OTAENbHO crneayeT oT-
METUTb CErMeHT KOMMO3WULMOHHbBIX MaTtepuanoB, KOTOPbIE WUCMOMb3YHTCHA MPakTUYECKN BO
BCeX obnactax — OT aBvMauMm M KocMoca A0 Bbinycka noTpebutensCknx ToBapoOB.
K coxaneHuto, nuwb NO BbIMYCKY CTEKNONMacTUKOB Halla cTpaHa 3aHuMaeT nuaupyrolime
no3vynn, a cutyaumsa ¢ octarnbHbIMU BUAAMW KOMMNO3UTOB AOCTATOYMHO NevanbHa. bonbline
npobnembl Takke CBA3aHbl C yrnennactukamum, xota ao pacnaga CCCP ctpana saHumana B
3TON 0BnacTy NMANPYLWME NO3NLMN.

TexHONorMm NonyyYeHns ManoTOHHEXHBIX OpPraHNYEeCKMX BELLECTB, Kak npaBuno, sB-
NSATCA CNOXHBIMA MHOFOCTaAUNHBIMW MPOoLEecCamMn C MUCMNOSMb30BaHNEM HETPaAULMOHHBIX
noaxXo4o0B W METOAOB, Tpebylowmx MHOrAa CNOXHOMO HeCTaHA4apTHOro annapaTypHOro
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opopmneHms. XoTa AoCTaTouHO Gonblada rpynna ManoOTOHHaKHBIX OPraHUYeCKUX NpPOAYK-
TOB NPOW3BOAUTCA MO NPOCTbIM, OOLLEN3BECTHBIM TEXHONOMMAM.

Mo NprHATOM B HACToOSALLEEe BPEMSA HOMEHKNAType, K BewecTBaM ManoTOHHEXKHOWN XU-
MUK OTHeCeHa Bonbluasn rpynna CblipbeBbIX MPOAYKTOB, KOTOPbIE ABMAKOTCH UCXOAHLIMU Be-
LecTBamMmn AnNa CUHTE3a APYrMX BELLECTB TOHKOro OPraHNM4yeckoro CUHTe3a UM UCnonb3yoT-
CS MNPV TaKMX CUHTE3ax B Ka4ecTBe pacTBOPUTENEN, SKCTPareHToB U APYyrMx BCromoraTenb-
HbIX BELLECTB.

OpHUM 13 Hanbonee KPYNHOTOHHAXHBIX U AAaBHO UCMOMb3yeMbiX NPOAYKTOB ABMAETCS
aueTuneH, nonyyYyaemMbsiin NMMPONN30OM pasnnyHbIX YrneBoLOPOAOB UK KapOuaHbIM METOLOM.
OBnacTn npUMeHeHNA aueTuneHa OYeHb LMPOKU: OH UCNOMb3yeTCa B NPOM3BOACTBE B3pbIB-
YaTbIX BELWEeCTB (aueTunenugbl), ANS MOMyYeHUs YKCYCHOW KUCNOTbI, STUMOBOro CnvpTa,
pacTBopuUTENen, NNacTUYECKMX Macc, Kaydyka, apomMaTUYeCKMX YrreBOAOPOAOB, a Takke
TexHM4Yeckoro yrrnepoga. M3BeCcTHO mMcnonb3oBaHve aueTuneHa BMecTe C ammuakom B pa-
KETHbIX ABUraTensx.

K KpynHbIM CbIpbEBBIM BELLECTBAM TOHKOrO OPraHM4Yeckoro CUHTe3a OTHOCUTLCH ale-
Tanegerng. Ero rmobaneHoe npon3BoacTBO B Mupe npeBbiwaeT 1 MAH T. OCHOBHBIM CNOCO-
Bom nonyveHunsa aueTtanbaervga SBnseTcsa OKMCneHne atuneHa (npouecc Bakepa). Kpome
TOro, auetanberng nonyyarT rugparaumen auetuneHa (peakymm Kyyeposa) unu gerngpu-
pOBaHMEM STUMOBOro CnvpTa.

[MPUMEHSOT YKCYCHbIW anbaerns Ana nonyYeHUs YKCYCHOW KMCNOoTbl, ByTagmeHa, He-
KOTOPbIX OpraHn4Yecknx BeLeCTB, anbaernaHblix nonumepoB. OH — BaxKHbIW NPEKYPCOp K NK-
PUAVHOBBIM NPOU3BOAHBLIM, NEHTA3PUTPONY U KpoToHaneaerngy. MoyesmHa n ayetansaerng
KOHOEHCUPYHOTCH, 00pasysa CMOrbl. YKCYCHbI aHrugpua pearvnpyeT C auetanbgernaom, aa-
Bas STUNMAEeHAMaueTar, U3 KOToporo nonyyarT BUHUNAaLeTat — MOHOMEpP NOonMBUHUNALE-
Tara.

K npogykram ManoTOHHa)KHOM XMMUM OTHOCATCSA CPEACTBA 3alUnTbl pacTeHnn (repbun-
LUnAabl), CTUMYNATOPbI pocta U T. N. ANKUNMEHOMbI, KOTOPble CamMu OTHOCATCA K NPOAYKTam
Marnou XMMUW, UCMOMb3YHTCA B Ka4eCTBe Cblpbs ANS NPOU3BOACTBA YNOMSAHYTbIX Bbille Be-
LLeCTB.

K rpynne cbipbeBbIX NPOAYKTOB ManOTOHHAXHOW XMMUM OTHOCATCA: a-OneduHbl (npe-
KypcOpbl B NMPOW3BOACTBE LETEPreHTOB, CUHTETUYECKMX CMa3oK, nnactudukatopos), OyTu-
NOBbIN 3PUP aKpPUNIOBOM KUCIOThI (4715 MOMYyYEHNA akpUIoBbIX 3MYyNbCUA NonnbyTun- n no-
NMMETUNAKPUNOBBIX), MENaMWH (Cblpbe AN CMON U AYOUMbHBIX BELWECTB), Napa-TPeTUYHbIN
OyTundeHon (cnHTesa geHomnbHbIX CMON) U TepedTanomnxnopug (Cblipbe ANS nonMamua-
HbIX BOFIOKOH W NMonvapunaros).

XOTS aueToH M OTHECEH K rpynne npoAyKTOB ManoTOHHEXHOW XMMWUWU, €ro MUPOBOE
NPOn3BOACTBO cocTaBndaeT 6onee 7 MAH T B rof 1 yCTOMYMBO pacTer.

B NpOMBbILLNEHHOCTM aUEeTOH NONy4YaeTca HanpPAMYy UKW KOCBEHHO M3 nponeHa. Oc-
HOBHYIO 4YacTb aueToHa MOony4aroT Kak COMPOAYKT NpW NPOM3BOACTBE (heHONa KyMOSbHbIM
METOAOM Npwn ankmnuposaHum BeHsona nponuneHoM. Kpome Toro, aueTtoH npon3BOAAT U3
n3onponaHona okncneHnem B naposon dase npm Temneparypax 450 °C — 650 °C Ha kara-
nmn3artope. Ewe ogHM cnocobom aBnseTcs NpamMoe OKUMCREHWE NponeHa B XMUAKoW dase B
npucytcteum PdCl2 B cpeae pacteopos coneun Pd, Cu, Fe npu Temnepatype 50 °C — 120 °C
n pasnerHnm 50-100 aTtm.

ALETOH NPUMEHSAETCA KaK Cbipbe ANS CUHTE3a MHOIMX B&XHbIX XMMWUYECKUX NPOoAYyK-
TOB, TaKMX KaK YKCYCHbIA aHrmapua, KETeH, ANaLeTOHOBbIN CIMPT, OKUCb Me3nTuna, MeTunn-
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300yTUNKETOH, METUNMETaKpUNaT, aAndeHnnnponaH, n3odopoH, bucgpeHon A n 1. o. AUeToH
Takke ABNAETCA NOMNynApHbIM PacTBOPUTENEM, 3HAYUTENBHO NPEBOCXOAALLMM B nnaHe bes-
ONacHOCTU yanT-CnMpUT, CKUnNnaap u ot4yact kepocuH. OH UCNOMb3yeTCs Kak pacTBOpUTENb
B NPOWN3BOACTBE NakoB, B3pbiBYaTbIX BELLECTB, NEeKapCTBEHHbIX NpenapaTtoB U T. N. ALETOH
NCNONb3yeTCa TakKe NPU SKCTPaKUMM MHOMMX PacTUTENbHbIX BELLECTB, CNYXUT ChipbeM ANA
CMHTE3a YKCYCHOro aHrmapuaa, KeteHa, ANaueToHOBOro cnmpTa U MHOMMX APYrnx CoeanHe-
HNW.

Kpome aueToHa, K rpynne cneumdpuyecknx pactBOpuUTENEn OTHOCATCHS W Apyrvne Be-
LecTBa TOHKOrO OpraHW4YecKkoro cuHtesa: bytunaueTtaTr n metunauerar, cnupt OyTunoBbIn,
3TUNKapPOUTON N STUNLENNNO30SbB.

BuHunnauyetatr — opraHnyeckoe CoeANHEHNe Kracca CNnoXHbIX 3MpoB, NCNONb3YeTCA
B OPraHN4eCKOM CUHTE3e AN BBEAEHUS BUHUIBHOW rpynnbl N KaKk MOHOMEP ANSA NMOnyYeHns
nonuBMHUNayeTara n ConoIMMepoB.

TexHonorvm cerogHsaWHero AHaA TpebyroT opcmMpoBaHHbIX ABurarenen ¢ 60nbLIon
CTeneHbo oxatng, pabotarowmx Ha BbICOKMX 060poTax. beHsnH Ang Takux MOTOPOB AOMMKEH
obnagaTe MakCcMMarsbHbIM YPOBHEM 3aLUMThl OT AETOHALMOHHOIO (B3pbIBHOrO) cropanHmsa. Ok-
TaHOBOE YUCIIO N €CTb TOT NapameTp TONNMBA, KOTOPLIN NOKa3bIBAET CTENEHL STOW 3aLUnThl.

BbiCcokoOKTaHOBbIE BEH3WHBI MPOM3BOASATCH U3 HU3KOOKTAHOBbLIX UCKHOYMENBHO C NO-
MOLLbIO NPUCagoK — aHTuaeToHaTopoB. N-MeTUnaHunmMH Ncnonb3yeTcsa B NPOM3BOACTBE aB-
TOMOBUNBbHBIX OEH3NHOB C LIENbHO MOBLILEHNA UX 4ETOHALMOHHOW CTOMKOCTK, a Takke aBna-
€TCH OCHOBHbIM KOMMOHEHTOM MHOrOQYHKLUMOHANbHbBIX OKTaHOMOBbIWAOWMX A006aBOK K aB-
TOMOOUNBHBIM BEH3MHaMm

AnkundeHonbl, cogepxawime B MOJSEKyrne ankunbHble rpynnbl, TakKe OTHOCATCH K
npoayKTam ManoTOHHAXKHOM XUMUK. M3 MOHOanNKnndeHonoB HambonbLUMA MHTEPEC Npea-
crtaBnsaeT napa-tpetudHbin BytundeHon (MTB®P), nonyyaembi ankunmpoBaHnem deHona
n3obytuneHom. MNMpn gobaeneHnn ero Kk heHony, nogBepracmomMy NONMKoHAEHcaUMM ¢ Gop-
Manb4ernaoMm, nonyyaroT MacnopacTBOpUMbIE NOMMMEPBI, NMPUMEHAEMbIE Kak nreHkoobpa-
3yoLMe B NTAKOKPACOYHOW NPOMbILLNIEHHOCTN.

Mo BakTepnumaHOMY WM AE3MHPULUMPYOLLEMY OENCTBUO N-TPET-OyTUN- N N-TpeT-
aMmmndeHonel, a Takke ankungeHonsl, cogepxawme donee ANMHHbIE ankunbHbIE rPynnbl,
NPeBOCXOAAT PEeHON, Kpe3onbl U KeuneHonbl. Ha ocHoBe ankmndgeHonoB Npon3BoaAT CTu-
MYNATOPbLI POCTa pacTeHun, repduumabl (ankmn- n apungeHOKCUYKCyCHbIE KUCNOTbI) U Ay-
LWMCTbIE BeLlecTBa.

MpoAyKTbl ManoTOHHAXXHOW XUMUU HaXOAAT LUMPOKOE NPUMEHEHME NPy NPOM3BOACTBE
NOSIMMEPOB Kak B Ka4vecTBe nnactmdunkaTopos (guankundtanar-/89, gnaktundranar n gp.),
TaK N B Ka4eCTBe Cblpbd ANS NPOU3BOACTBA COMONMMEpPOB (a-OneduHsbl).

PasButne MHTEHCMBHOrO XMBOTHOBOACTBA TpedyeT MCNOoNb30BaHMSA BbICOKOSddEK-
TMBHbBIX KOPMOBBIX A00aBOK, KOTOpbIE Takke 0becnevmBaroTCs TEXHONOMMAMU TOHKOrO opra-
HU4eckoro cuHtesa. K takum BelecTBaM OTHOCATCH MenaMuMH U METUOHWH, Mpou3BOAUMbIE
Ha NPeanpUaTUAX CTPaHbI.

TpaanuMOoHHBIMK MOTPEbUTENSIMM ManOTOHHAXHbBIX NPOAYKTOB ABNAOTCA oboraTtu-
TenbHble dabpukm n FOKuW, WMPOKO NpUMeHswme peareHTbl Ang dnoTtaumm, Hanpumep
KCaHToreHart kanus OyTunoBbIA, MCNOMb3yLWMECa npy oboraweHnn donotaumen cynbdpung-
HbIX py4 ANA NONyYeHuM CBMHLUA 13 BynarxepuTa.
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MeTannopraHnyeckme COeANHEHWS, Mony4YyaeMble Ha YCTaHOBKax Manon XUMum, Uc-
NONb3YITCA B KAYECTBE BbICOKOI(IEKTUBHBIX U CENEKTMBHBIX KaTtanuaatopoB. K Takum co-
€AMHEHNAM OTHOCATCH COEANHEHNSA HEOAMMA N STUNaNOMUHUACECKBUXITOPUA,.

OMynbraTopbl (OKCU3TUNMPOBaHHbIE ankMNgeHonbl), NOBEPXHOCTHO-aKTUBHbIE BeLLe-
ctBa (cynbdaHon), 3aryctutenu (NONMBUHUMOBLIV CNMPT), aHTUdPU3bl (MONNSTUNEHTNIMKOMb
N 3TUMLENNNO30MbR), NMMPOGOPMHbLIA BOCMNAMEHNTENL (TPUITUNANOMUHA) NOATBEPXKAAIOT
TOT TE3UC, YTO NPOAYKTbI MANOTOHHAXKHON XUMUN UMEIKOT OYEHb LUMPOKUA AManasoH UCnosb-
30BaHNA B Pa3nmyHbIX OTPACNSX NPOMbILLIIEHHOCTW.

AHanus3 npuopuUTeTHLIX NPoGreM oTpacnu

PassuTtre npoussoactea mManotoHHaxkHOM xumum B CCCP BO MHOrom CTumynmpoBsa-
nocb NOTPEBHOCTAMN BOEHHO-NPOoMbIWneHHoro komnnekca (BlMK). C Havyana 1980-x rr. npu
nnaHnpoBaHuM paspaboToK N NPOU3BOACTB AaHHOE HanpaeneHue Obino BblLENeHO B OT-
AenbHbIn Leneson 6nok. B cTpaHe coctaBnanca cnMcok oCTPOAEPULNTHBIX XMMUYECKNX CO-
eAVHEHNN N MaTepuanos, co3faTb WNK pasBUTb NPOM3BOACTBA KOTOPbIX TpeboBanochk B
nepByto ovepenb. BeIGop NproprUTETHBLIX XMMUYECKMX NPOAYKTOB OCYLLECTBIIANCHA HA OCHOBE
aHanmaa 3apybexHoro onbita xummnaauumn BITK. 910 no3Bonano cBoOEBpEeMEHHO KOPPEKTUPO-
BaTb YNOMSAHYTbIA CMINCOK. HOBbLIW CAMCOK MOT BKNHOYaTb Kak HOBbIE NPOAYKTLI, Tak U NpoayK-
Tbl U3 NPEAbIAYLLMX CMINCKOB, NMPON3BOACTBA KOTOPbLIX HYKHO ObIN0 paclumMpUTb UNK pasBUTb
B OTHOLLEHUWN Ka4yecTsa.

OpHako pasBUTMIO MarnOTOHHaXHbBIX XMMWYECKMX Npom3BoacTB B Poccunckon depe-
pauum B NOCTCOBETCKUA NEPUOL NPaKTUYeCKn He YAenanock BHMMaHuA. B pesynbtarte 3Ha-
YUTENBHOE YUCMO NMPEeanPUATUA N NPOMU3BOACTB MO BbINYCKY ManOTOHHaKHOW XUMWUYECKOW
NPOAYKUMKN, CO34aHHbIX Ha TeppuTopun Poccnn B COBETCKMM Nepuog, NpekpaTtmuno ceBoe Cy-
LLeCTBOBaHME. ITN MaNOTOHHEXKHbLIE XMMUYECKNE NPON3BOACTBA HY>KAANUCh B KOPEHHOW pe-
KOHCTPYKLUMN 1N TEXNEPEBOOPYKEHNN ANA COXPaHEHUS CBOEW KOHKYPEHTOCNOCODHOCTWN, OaHa-
KO CODCTBEHHUKN NPeanpuaTui, B TOM YNCHE U KPYMHbIE KOMMNAHWUW, NPeanoynTani 3akpbl-
Barb 3TW NPOW3BOACTBA W HaNPaBNATb MHBECTULUMM B NPOEKThI NO CO34aHUI0 NPeanpUsaTUN
KPYNMHOTOHHEXKHOW XUMWK, MNO3BONAOLME pPeanu3oBbiBaTb TOBapbl Ha BHELUHEM pPbIHKE.
B pesynbtate o6bem Bbinycka NpoaykunMn ManoTOHHaXKHOM xumum B Poccunckon depepa-
LUnKn ynan B LECATKM pas, M OCHOBHAas YacTb NOTPeOHOCTEN B 3TON NPOAYKLMK CTana yaoBne-
TBOPSATLCA 3@ CYET MMnopTa (N0 pasnnyHbLIM rpyrnnam ToBapOB ManoTOHHAXXHOW XUMUN — OT
70 % po 100 %).

B nocnegHue rogbl BO3HWKNA peanbHasa yrposa, cBa3aHHas C BO3MOXHbLIM Mpekpalle-
HMWeM MOCTaBOK B POCCUIO XMMUYECKMX BELLECTB, UCMOMb3YyeMbIX B PasfnyHbIX OTpacnax
NPOMBILLSIEHHOCTN (KaK B rpayKaaHCKMX oTpacnsax, Tak n B 0OOpOHHOM KOMMnekce), obecne-
ynBaroLmx 6€30NacHOCTb HaLLEN CTPaHbI.

B cBA3m ¢ 3TMm npobnema nMvnoptosameLLeHns 4OSPKHa CTaTb O4HOM U3 KIHYEBBIX B
NPOMBILLSIEHHOW MOMUTUKE rocyaapcTaa.

OcTtpopedumumTHble NPOAYKTblI MAanOTOHHAKHON XUMWUW MOXHO pasfenuTb Ha He-
CKOMbKO rpynn. OTO ManOTOHHaXHbIE HEOPraHNYeCKMe N OpraHNYeckne NPOAYKTbl, XUMUKa-
Tbl-gobaBkM ANA NPOU3BOACTBA MONMMEPHBIX Marepuanos (4N nepepaboTkn nnacTmace u
Kay4yKkOB) M ManOTOHHaXHbIE NONMMEPLI pasnnyHoOro HasHadeHnsa. OAnH 13 BaXKHbIX Mano-
TOHHaKHbIX HEOPraHM4YecKknx NpoAyKTOB, NPON3BOACTBO KOTOPOro B Poccunckon degepaymm
OTCYTCTBYET, — 3TO MepMaHraHaT Kanud, UCrnonb3yembii B MeauuuHe, XUMUYeCKoW npo-
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MbILLNIEHHOCTU U B NPOW3BOACTBE B3pbiBYaTLIX BewecTB. B Poccum He BbipabaTtbiBaeTcs
Takke nonudocdar aMMOHMS, UCMNOMb3yEMbIM B KAYECTBE aHTUNMPEHa B NPOU3BOACTBE Or-
He3alMTHbIX Kpacok. K 3Tow e rpynne NpoAYKTOB HYXXHO OTHeCTU BeH3oaT HaTpus, UCNonb-
3yeMbln rnaeHbiM 0Opasom B KayeCTBe KOHCEpBaHTa ANA HanUTKOB M napgromMepHo-
KOCMETUYECKNX TOBApPOB.

OpHOM 13 BaXXHENLINX NOAOTPACHEN MANOTOHHAXKHOW XUMNN SBASIETCA NPOU3BOACTBO
XMMMKaToB-g06aBOK, NCMONb3yeMbIX NpW nepepaboTke nnactMacc u kaydyko. K aTom xe
rpynne BeLEeCTB cneayeT OTHECTM rpynny XMMukaToB-400aBoOK, SBNAHOLNXCH aHTUOKCUAaH-
Tamn ANa CUHTETUYECKUX KayyyKOB Ha OCHOBE MPOM3BOAHLIX NapadeHwneHgmammHa, uc-
Nonb3yeMbIX rmaBHbIM 00pa3om B LWUMHHOM npombiwneHHoctmn (UMMAQ, 614 v ap.); yckopu-
TEenun ByNKaHM3aUMn;, KOMMNMEKCHbIE CTabunnaatopbl 4NA NnacTMace W Kaydykos, nopoobpa-
30BaTeNin Ha OCHOBE a30COeANHEHWNN; NMEPEKNCHBIE NHULMATOPLI NONMMEpPU3aLmm Ha OCHOBE
NepoKCNAOB CNUPTOB, NPOCTbIX 3PMPOB N KETOHOB U MHOroe Apyroe.

B nocnegHue rogbl 06beMbl NPOM3BOACTBA ManOTOHHaKHbIX BELLECTB COKpaLLaroTCs,
a naeswHa umnopta pacteT. lNocne sBeTynnenna B BTO Poccuna okazanack abContoTHO HEKOH-
KYPEHTOCNOCOOHON — LEHbI HA SNEKTPOSHEPIMIO CPABHAMNUCH C EBPOMNENCKMMIN, & CTOMMOCTb
KOMMYHarbHbIX yCnyr (Tenno, Boga U T. 4.) — Yyxe npeBbicuna. [eweson n ksannpuumpo-
BaHHOW paboyen Cunbl TOXE HET, NOCKOSbKY MO pasmepy cpeaHen 3apnnartbl PO oborHana
cTpaHbl BocTtouHom EBponbi.

Kpome npuvBefeHHOro Bbille, OTCYTCTBME MPOM3BOACTB ManOTOHHE&KHOW XUMUW B
Poccum nmeeTt elle OAMH O4YeHb CyLLECTBEHHbIN HELOCTAaTOK: ManoTOHHAXKHbBIA XMMUYECKNIA
KOHTpadakT Ha pOCCUNCKOM PbIHKE NPOLBETAaET.

OpHou 13 Npobnem ManoTOHHAXXHOW XMMUKW SBNAETCA TO, YTO OHa OYeHb 4acTo ABNS-
eTcs Heokynaemoun. Kak camocTosaTenbHbIN BU3HEC, BbINYCK OAHOMO-TPEX UMW AaXe AeCATU
HaVMEHOBaHNN XUMWUYECKOW NPOoAayKUuMM HepeHTabeneH. Hapo, 4tobbl ObINo Kak MMHUMYM
200-300 HanMeHOBaHMIA, YTO MOA CUIY TOSMBbKO KPYMHbIM CneunanmsnpoBaHHbIM Npeanpus-
TUAM.

OxpaHa okpyxatouen cpenbl

MPOMBILLNEHHOCTL, BbINycKaroLas NPOAYKTbl MaNOTOHHEKHON XUMUK MO BOnbLLIOMY
CYeTy B CTpaHe OTCYTCTBYET U AOMKHA ObITb CO3aHa NpakTUYeCcKM 3aHOBO.

Mpw co3gaHnm COBPEMEHHLIX YHMBEPCANbHBIX N TMBKNX TEXHOMOMMIA BbIMNyCKa BELLECTB
TOHKOrO OpraHM4eckoro KoMmnnekca AOSkHbl BbiTb paspaboTaHbl UcxogHble paHHble Ans
NPOEKTUPOBAHUS STUX MPOMBbILLNEHHBIX MPOU3BOACTB, B KOTOPbIX €CTECTBEHHO ByayT peLue-
Hbl BCe 3KOMormyeckne Bonpocel. CerogHa HEBO3MOXHO MOCTPOUTE XMMUYECKOE NMPOU3BOA-
cTBO 6e3 npoxoxaeHnsa NoCynapCTBEHHOW TEXHUYECKON N SKONOrMYECKON 3KCNEPTU3. Takmm
obpa3om, pasBuUTME NMPOMBILLNEHHOCTM TOHKOMO OPraHN4eckoro CUHTe3a He ByeTt conpsike-
HO C HapyLUEHMEM SKONMOTNYECKNX HOPM.
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Paspen 2. OnucaHue TeXHONOrMn NOy4YeHUA NPOAYKLMUN TOHKOro
OpraHN4YecKoro CUHTe3a

HaHHbin pasgen cnpaesodHuka HAT BkNrOYaeT kpatkme OonmcaHust TEXHOMOrMYECKNX
NpoLeccoB MNOMYYEeHNA MPOAYKLUMM TOHKOTO OPraHMYecKoro CUHTE3a Ha OCHOBE [AaHHbIX
NPeACTaBMEHHbIX KOMMaHUAMU-NPON3BOAUTENSMAN B XOL4E aHKeTUPOBaHUA: MOHoankmnde-
Hona, a-oneduHOB, AUU3ODYTMNANIOMUHUNIMAPWAA, AUMUMKIONEHTaaMeHa, HeopekaHoaTa
HeoauMa, OKCUITUNNPOBAHHLIX ankundeHONoB, OYULLEHHOIO FEeKCaHOBOro pacTBOpUTENS,
NONNSTUNEHIIMKONEW, NPONUAEHINIVKONSA, NPOCTLIX MONMapupoB, TPUM3oByTMNantoMUHUS,
TPMMEPOB W TETPaMepoB MNPOMNUNEHa, TPUITUNANMIOMUHUS, STUNANOMUHUACECKBUXIOPUAA,
3TMNLENNOo30nbBa, napa-TpeTuyHoro bytundeHona, Sytunauerara, auetansgernaa, aueTtun-
neHa, BvHMNaueTara, meTunauertara, MetaHona, bytaHona, NONMBMHMIOBOrO CAMPTA, VK-
CYCHOW KMUCNOTbI, MeNnamuHa, tepedtanonnxniopuaa, npocTbiX NONnMaupoBs, NPOTUBON3HOC-
HbIX NPUCaAKOB ANS AN3ENbHOro TONNMBa, AENPECCOPHBIX NPUCAAKOK, XNopodopma, xnago-
HOB M MOHOMEPOB Ha OCHOBE XJ1Ta40HOB, CUHTaHOMOB, CyNb(PMPOBaHHbIX NPOAYKTOB U COB-
MECTHOr0 MONyYEeHNA MNONNSTUNEHIIIMKONEN U METOKCUNONMUITUNEHrNnKonen. [laHHbin pas-
Aen He BKNIYaeT onnucaHne psaga BeLwecTB, BXOAAWNX B YTBEPXKAEHHYO 0bnacTe NnpumeHe-
Husa cnpaBodHnka HOT UTC 31—2017 «[Mpon3eoacTtBO NPOAYKUMM TOHKOIO OpraHn4Yeckoro
CVHTE3a», TaK Kak no 3TKUM BellecTBam He Bbina npegocrasneHa nHpopmauyms.

2.1 MoHoankundeHon

Chipbe 0n1s npouecca: pbeHon, Tpumepsl NponuneHa.
Llenesol npodykm: MOHoankundgeHon.

[Mo6o4Hbie MPOOYKMbI: HET.

Kamanusamop: noHoobmeHHasa cMmona.

Xumudeckas peakyus:

OH OH

Karanmuzarop _

+ CoHjg CoHj9

Kpamkoe onucaHue mexHoIoau4ecKoeo npoyecca:

Mpon3BoACTBO NpefHasHa4YeHo ANS NOMNyYeHUs anknngeHonoB MeToaoM KaTtanutu-
4YeCKOro ankunupoBaHua deHona Tpumepamu nponunena. MNpuHuunuansHas TexHonornye-
ckas cxema npeacraBneHa Ha pucyHke 2.1. AnkunupoBaHne npoBOAUTCA B ABYX nocnenosa-
TenbHO BKMHOYEHHbIX peakTtopax P-1/A, B ¢ HeMoABWKHBIM CNOeEM KartanumsaTtopa npu Temne-
patype 80 °C — 125 °C n gasneHnm 4-5 kr/cm?. Peakums ankmnuposaHus deHona Tpume-
pamMmu nponuneHa n oneuHamMmm NPoON3BOAUTCA B XUAKOW hase B NPUCYTCTBUW KaTtanmsarto-
pa — MOHOOBMEHHOM cMOonbl. ANKMNaT M3 NOCNELHEro No Xo4y peakTopa NofaeTca Ha pek-
TMdOUKaLMIO B y3en MEPEroHKn ANs BblAeNeHna ToBapHoro ankundeHona. na CHwkeHuA
BPEAHOro BO3AENCTBUA Ha OKPYXKaKOLLYO Cpedy, Ha Npou3BOACTBE UMEETCH yCTaHOBKa Tep-
MUYECKoro 06e3BpexmBaHNga 0TX0A0B — NeYb ANA CKUraHNSA XNOKNUX OTXOL0B.

9
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Mapb!
p Mape! heHona ToBapHble ankungeHoNbl Ha
TpuUmMepos

PucyHok 2.1 — lpuHUunuanbHas TexHoiornyeckasa cxema nosyyeHus
MOHoOasiKungpeHona

2.2 a-OneduHbl

2.2.1 Tpoun3BOACTBO a-os1erHOB

Cblpbe f1a npouecca: aTueH.

LleneBoi npoaykT: uHAMBUAyasibHble dopakumm a-oneduHoB C4, G5, Ce, Cio, Ci2 —
Ci14, C16+

Mo604YHbIE NPOAYKTbI: HET.

KaTanusaTop: katasim3aTop LMpKOHUEBbIn, DACX.

Xnmunyeckas peakuus:

HoC=CHo Karamsarop

(CH2)nCH3
n=1235 7 911, 1315

KpaTkoe onvcaHne TexHOM0rmyeckoro npowecca:

MonyyeHve a-onedMHOB OCHOBAHO Ha Mpouecce o/iMroMepusaunm aTuneHa B NpucyT-
CTBUM KaTasm3aTtopa. lMpuHuMnuanbHas TeXHOJIorMYyeckas cxema npolecca npeacras/ieHa
Ha puUcyHke 2.2. Onuromepusaumein atusieHa Noay4varT peakunmoHHyto maccy (onmromepu-
3ar), KOTOpyt Mnocnie BOAHO-LIENIOYHON OTMbIBKM NOABEPralT pekTuthrukauynoHHOMY pasge-
NEHUI0 C NOMYYEHMEM creayLlmx NPpoayKToB: dopakunsa a-onecmHos C4 (byteH-1), hpakyms
a-oneuHoB C6 (rekcen-1), hpakuma a-onedmnHoB Ce (okTeH-1), dpakuusa a-onedguHoB Cio
(oeueH-1), dppakuyunsa a-onedmHoB Ci2 — Cia, chpakumnsa a-onedpmHoB Cis — Cis.

Ha npounssogcTBe a-onerHOB MMEETC:

-neys ANA  OKUTaHUA  XUAKMX OTXOA40B UM OTAYBOYHbLIX ra30B MPOM3BOACTBA
a-0/1ePUHOB C MCMOJ/Ib30BaHNEM Ternsia AbIMOBbIX ra3oB /19 BblpaboTkn napa;

- y3e/1 HeuTpasm3aumm OTXO[0B MPOU3BOACTBA a/TlOMOOPraHMyYeckKnx CoeguHeHun Wt
a-onednHoB;

10
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PucyHok 2.2 — lMpuHUunuanbHas TexHoiornyeckas cxema nosyyeHus
a-o0/1eoMHOB oNIromepusaunent aTuneHa

2.2.2 PaspgeneHue dpakumm a-onedmHoB Ha C12, Cl4

Cblpbe ana npouecca: ppakums a-oneduHoB Ci2 — Cia.

LleneBoii npoaykT: chpakymsa a-onecmHoB Ciz, hpakumsa a-onecuHoB Cia.

Mo60oYHbIE NPOAYKTbI: HET.

KaTanmsaTop: HeT.

KpaTkoe onvcaHne TEexHO/I0rnM4yeckKoro npotecca:

Y3en pasgenenunsa dopakumm a-onedomHoB Ci2 — Cia Ha MHOMBUAYasIbHbIE a-ONeuHbI
dpakumm Ci2 1 Ci4 (CM. pUCYHOK 2.3) npefHasHayeH N pasgesieHnsa dopakumm a-onedouHoB
Ci2— Cui4, nocTtynawwpmx ¢ NpPou3BOACTBA JIMHEWHbIX a-0/1eIMHOB, Ha WHAMBUAYa/IbHbIE
opakumm Ci2 n Ci4 B KO/IOHHE (M03. KT-1) meToaom pekTudomkaumn.

11
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PucyHok 2.3 — lNMpuHuunmansbHasa TexHonormyeckas cxema yana pasgeneHmsa
dpakymm a-oneduHOB Ha nHAMBUAYanbHbIE a-oneduHsl C12, C14

)

2.3 AuusobytunamomuHunrnapva (QANBAI)

Coipbe 018 npoyecca: antoMnHnesbin nopowok ACA-T, Bogopog, naodbyTuneH.
Llenesol npodykm: pumaobytunanioMmmHmiarngpng (AUBATD).

[To60o4HbIe NPOOYKMbI: HET.

Kamanusamop: HerT.

Xumudeckas peakyus:

>: + Al +H, —>)\/RIJ\

Kpamkoe onucaHue mexHoIoau4ecKoeo npoyecca:

B kackap peakTopoB nogaeTcs CyCcrneHsns antoMuHus. MNpyu JOCTUKEHUMN HY>KHOW TeM-
nepartypbl 1 AaBneHna Bogopoaa, NPUCTYNarT K A03MPOBKE pacyYeTHOro KOnM4yecTBa Haco-
COM Yepe3 TennoodbMeHHUK (Ha 1 Kr NnogaHHoOro Ha cuHTes nopouwka anomuHna ACI-T pac-
xopyetca 3,0-5,0 kr m3obytunena). CkopocTb nogayn wsobyTtuneHa coctasnsgetr 60—
120 kr/4. 1o OKOHYaHUM [O3MPOBKM K300yTUNEHa, CO3JarT faeneHne Bogopoga 50—
55 krc/cm?. 3a cyeT TennoBblAENeHNa MNpoLecca CUMHTe3a, TemnepaTtypa Bo3pacTaeT Ao
155 °C — 180 °C. Peakyna npomcxoguT npu MHTEHCMBHOM nepemelumaHnn. CuHtes AUBAT

12
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NpoTeKaeT He MeHee 5 Y, Mpu NocTosHHOW nogadve Bogopoaa. OKOHYaHNE CUHTE3a XapakTe-
pU3yeTCA NageHem TEMMEPaTYpPbl U 3aMETHBIM CHIDKEHMEM pacxoda BoAopoaa, Nocne Yero
npekpawarT nogady BOAOPOAA M OXNaXAarT peakumMoHHyro maccy. Mpu nonyyeHun yao-
BNETBOPUTENBHOIO aHanusa, COAEPKUMOE PeaKkToOpOB MNepeaaBnMBaETCA a30TOM Ha y3ern
XpaHeHus.

2.4 QnumknoneHTagueH

Chipbe 0n15 npouecca: ANLMKIONEeHTaANneH-KOHLEHTpaT.

Llenesoli npodykm: AULUMKIONEHTaaNeH.

[Moboy4Hbie npodykmei: onuromeps! ALIMNAD.

Kamanusamop: HerT.

Kpamkoe onucaHue mexHoI0au4ecKoeo npoyecca:

Cbipbe — AWLUMKNOMNEHTaANEH-KOHLEHTPAaT NOAaeTCa B PEKTUPUKALMOHHYIO KOMOH-
Hy 1, N3 KOTOPOW NPOM3BOANTCSH OTrOHKa yrnesogopoaoB Cs, KOTOpbIE C BEpXa KOMOHHbI NO-
CTynawT B AednerMarop, OXnaxaaembli pacconom. YrneBoAOpOAHbIM KOHAEHCAT U3 ae-
dhnermatopa nocTynaeT B CneunanbHyr0 eMKOCTb 1, OTKyAa HacoCoM NofaeTcs B KOSOHHY 1
B Buae dnermbl. M30bITOK yrneBogopoaHOro KOHAEHcaTa OTKauMBaeTCs Ha Cknaj B Kade-
ctBe abcopbeHTta. Bakyym B cucteme KOmnoHHbl 1 CO34aEeTCA NapPOBKEKTOPHON YCTaHOBKOM
nyTem OTCOcCa rasoB 1 napoB un3 gednermatopa. Kybobin NpoayKT KONMOHHbLI 1 HACOCOM MO-
AaeTcs B KONOHHY 2. KonoHHa 2 npegHasHavyeHa gnsa BblaeneHna gpakumm yrneBogoponoB
Cs — Co 13 kyboBoro npogykra konoHHel 1 nog Bakyymom. lNapel yrnesogoponos Cs — Co,
OTXOASALME C BepXa KOMOHHbI 2, MOCTYNaroT B Aedriermarop, oxnaxaaembli BOLOW. YrneBo-
LOPOAHBIN KOHAEHCAT 13 aednermaropa nocTynaeT B eMKOCTb 2, OTKyAa HacOCOM NojaeTca
B KONMOHHY 2 B Buae dnermbl. N30bITOK yrneBogOpOAHOrO KOHAEHCAaTa OTKauvMBaeTCs Ha
cknag B kadvectBe abcopbeHTta. Bakyym B CUCTEME KONMOHHBLI 2 CO30aETCA MapOIMKEKTOPHOMN
YyCTaHOBKOW MyTEM OTCOCa rasoB M NapoB U3 emMKocTn 2. MNapbl 1 rasbl NpeaBapuUTenbHO KOH-
AEHCUPYHOTCH B annapare, oxnaxaaemom pacconom. KyboBbi NPpOAYKT KONMOHHbLI 2 HACOCOM
nogaeTca B KONOHHY 3. B KOMNOHHE 3 Npon3BoANTCA OTroHKa guumknoneHtagunena (AUMNA) ot
onuromepos LIMNA nog Bakyymom. Mapel UM, oTxogawme ¢ Bepxa KOMOHHbI 3, KOHAEHCK-
pyroTCAa B Aedriermartope, OxnaxaaeMomM nNpoMbILLIIEHHOW BOAOW. YrNeBOAOPOAHbIN KOHAEH-
caT 13 gednermartopa nocTynaeT B eMKOCTb 3, OTKyAa HAacOCOM MOAaeTCs B KONOHHY 3 B BU-
Ae dnermbl. M30bITOK yrneBoao0poAHOro KOHAEH caTa No4aeTca Ha Cknaj B KayecTBe ToBap-
Horo AUMNA. Bakyym B cucteme KONMOHHbLI 3 CO34aETCA NapOMKEKTOPHON YCTAHOBKOW, NyTEM
OoTCOoCa rasoB U napoB M3 gednermartopa n n3 eMkoctn 3. lNapbl U rasel NpegBapuUTenbHO
KOHAEHCUPYHOTCS B annapare, oxnaxgaemom pacconom. KyboBbiv NpOAYKT KOMOHHbI 3 OoTKa-
ynBaeTcs B KadecTee abcopbeHTa Ha cknag.

2.5 HeopgekaHoaTt HeoaAnma

Chipbe 0n1s npouecca: HeoOpekaHoBasd KWUCMNOTa, BOAHLIA pacTBOpP aMmuaka, OKcup
Heoauma (ll), rekcaH.

Llenesol npodykm: pacTBOp HeoAEKaHOaTa HeogMma B rekcaHe Mapkum A.

[Mo6o4HbIe MPOOYKMbI: HUTPAT aMMOHMUS.

Kamanusamop: HerT.
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Xumudeckas peakyus:

\/\/\>< L NHH0 \/\/\><
COO | Nd

COOH 2. Nd(NOs)3 3

Kpamkoe onucaHue mexHono2u4ecko20 npoyecca:

[ByxCTaguMiHbIN CUMHTE3 4epe3 HUTpaT HeoguMa W HeogekaHoaT amMMOHMUS
(CM. pUCYHOK 2.4).

B cocTta onbITHO-NPOMBbILLNEHHOW YCTAHOBKN BXOAAT:

- y3en nony4YeHnsa BOAHOro pacrteopa HuTpaTa Heoguma (C-1);

- y3en ABYXCTagMMHOro CMHTE3a HeogekaHoarta Heoguma (P-1, P-2).

TexHONOrM4Yecknn nNpoLecc MNoNyyYeHnsa HeodekaHoata Heoauma NepUOAUYECKU U
MHOroctaguMmHbeln. lNpouecc NonyyYyeHns Heo4ekaHoaTa HeoaMma ABYXCTaaUMHbBIM Cnocobom
3aKnyaeTca B peakumm B3aMMoaencTBNa Heo4eKaHOBOW KUCIOTbI U BOLHOMO pacteopa am-
MMaka C NONyYeHNEM HeodeKaHoaTa aMMOHUS Ha NEPBON CTagmMm U OOMEHHOW peakumm no-
NyYEeHHOro pacTBopa HeojekaHoaTta aMMOHNA C BOAOPAaCcTBOPUMOM COMbIO HATpaTa Heoamma
B MPUCYTCTBUWN rekcaHa Ha BTOpOUW CTagum npouecca.

[MonyyeHne BOAHOrO pacTBOpa HUTpara HeoguMa npou3BOAUTCA B annapare
(nos. C-1) nepuogunyeckun. MNMpouecc nonyydeHnsa BOLHOrO pactBopa HUTpaTa Heoamuma 3akmto-
4YaeTCAa B peakumm B3auMOLENCTBUA OKCuaa Heoamuma 1 BOLHOro pacTeopa a3oTHOW KUCHOTbI
c obpasoBaHMeM BOAHOrO pacTtBopa HuTpaTta Heoguma. [onyyYyeHHbIn HUTpaT HeogMma uc-
nonb3yeTca ANA NONy4YeHUa pacTBopa HeofekaHoaTa HeogMma B rekcaHe ABYXCTaAUNHBIM
crnocobom.

Mpouecc nonyyeHna HeogekaHoata aMMOHUS 3aKMYaeTCa B peakumMm B3anMoaeun-
CTBUS HEO4EKAHOBOW KUCMOThI U BOAHOMO pacTBopa aMmmmnaka (oOmblnieHne) ¢ obpasoBaHnem
BOAHOro pacTeopa HeogekaHoata aMMOHUS.

[Mpouecc nonyyYyeHna HeogekaHoata HeoAMMa 3aKNi4aeTCa B peakunn B3anmopemn-
CTBUSA HeojekaHoata aMMOHMS M BOAHOrO pacTtBopa HUTpaTa Heoauma B NPUCYTCTBUN rek-
caHa ¢ obpasoBaHMeM pacTBoOpa HeogeKkaHoaTa HeogMma B rekcaHe.

Mpn ypoBneTBOpUTENBHOM aHanm3e Ha pH, BogHbIM cnown mn3 peaktopa (nos. P-1)
cnmBaeTcs Yepes cMoTpoBon oHapb B X3K.

Mpn yooBNETBOPUTENDBHBIX aHanmMsax roToBbiM (TOBApPHbIA) pacTBOP HeopekaHoaTta
HeoAuma B rekcaHe CrnmBaeTcs B Tapy notpedburens.
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PucyHok 2.4 — lNpuHUMnNuansHas TexHonorM4yeckasa cxema npovMsBoacTea
HeogekaHoata Heoauma

2.6 OKCUITUNIMPOBAHHbIE anlkKUNgeHo bl

Cbipbe 711 NpoLecca: MOHOAMKUIEHOs, OKACh 3TWMEHA, BOAHbIA pPacTBOp €[KOro

HaTtpa, YKCycHas KucsoTa.
LleneBoii NpoayKT: OKCUSTUNNPOBAHHbIE anKUA(eHO bl (HEOHO/bI).

Mo60YHbIe NPOAYKTbI: HET.
KaTanmzaTop: egkunin Hatp (blaOH).
XumMunyeckas peaxkums:

O
/\/\/\/\/O/ . —’NaOH /\/\/\/\/©/ H
o) ]
/N H,0

KpaTkoe onvcaHue TexHOMorM4eckoro npolecca:
MoHOaNKUNheHo € PacTBOPEHHbIM KaTasIM3aTOpPOM W OKUCb 3TU/IEHA NOoJalTCA B

peakTop (CM. puUCyHOK 2.5). B KauecTBe KaTasiM3atopa B MpoLecce, WCMONb3yeTcs eaxuii

Hatp ~aOH).
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Mpon3BOACTBO HEOHO/OB

ADD-4
SR-2
AD&G
Sn-2
MA® ADB8
C SR-4
BR1 ABY o
AD9-10
ER6
AD®9- 12
SR-7

PucyHok 2.5 — lMpuHunnuanbHaa TexXHosiormyeckas cxema npons3BoacTea
OKCU3TU/IMPOBAHHbLIX asikuigpeHos10B (HEOHO/0B)

Cmecb KaTanmsatopa ¥ MOHOaJIKUNIheHoNna nofaeTcs B pPeakTop MNepuoamyeckoro
[eiicTBusl. Kaxaplii peakTopHblii 6/10K COCTOUT U3 TPeX LUWIMHAPUYECKUX FOPU30OHTA/TbHbIX
annapaToB, PacnosIoXEHHbIX HA ABYX YPOBHSAX. BepxHue peakuMoHHble annapaTtbl CHAGXKEHbI
pacnblIUTENbHLIMM COMMaMn A1 BBOJA OKWUCKU 3TWneHa. [loc/ne npoBeaeHUs U OKOHYaHUS
peakUmn OKCUITUNNPOBAHWS, PeakLUMoHHasi mMacca OTkaumBaeTcs B pesepyap. lepen oT-

Kauykoi Ha TOBapHbI cKNag, OKCUITUNPOBAHHbIE asIKUNEHO bl HEUTPA/IM3YHOTCA YKCYCHOW
KUCNOTOM.

2.7 OuMNlLEeHHbIV rekcaHoBbI pacTBOpPUTENb

CbIpbe AN npouecca: rekcaHosasi opakums, Bogopos,.

LleneBoi NpoayKT: OYMLLEHHbIA FEKCAHOBbLIN PacTBOPUTE/b.

Mo6o4yHbIe NPOAYKTbI: Ierkne yrnesogopoabl, n3orekcaHoBas ppakums.

KaTanmsaTop: cTaunmoHapHblil a/ltoMONIaTUHOBLIA KaTa/im3aTop, CTaunMoOHapHbIA Hu-
Kenbcoaepxaliuin katanmsaTop.

KpaTkoe onvcaHne TexHOM0rnyeckoro npowecca:

Mpouecc pasgeneH Ha 2 ctaguu:

- NoNlyYeHne rekcaHoBOro pacteoputesnia «Hedpac» (CM. pUCyHOK 2.6);

- TMApVpoBaHNe rekcaHoBOro pacteoputens «Hedopac» (CM. pUCyHoK 2.7);
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2.7.1 MNMpouecc nosny4vyeHUs rekcaHoBoro pacrteopurensa «Hecpac»

Cbipbe — rekcaHoBas (ppakumsa NocTynaeT Co cknaga Ha y3en NoAroToBKM Cbipbs, rae
B PEKTUPUKALNOHHOW KONTOHHE OTAENAETCH OT TSHKENOW rekcaHoBoW opakumm ¢ TeMmnepary-
pon kuneHna Gonee 75 °C. Taxenas rekcaHoBas dpakuma ¢ kyba pekTUukaumoHHON KO-
NOHHbI OTBOAUTLCA Ha CKNag,

3artem y3kag rekcaHoBasa (ppakumsa ¢ Temnepatypon knmneHus He Gonee 75 °C nocty-
NaeT C Bepxa KOMOHHbI Ha Y3ern rMapo0OYnNCTKU, TAE CMELLMBAETCS C OCYLLUEHHBIM LMPKYNPY-
FOLLIMM BOAOPOLCOAEPKALLMM ra3oM 1 B BUAE ra3oCbIipbEBOM CMECU NOJAETCH B TEXHOMOMM-
Yeckyto neyvb. Cuctema LMpKynupyoLwero BoAOPoACOAepKaLLero rada NnoCTOAHHO NOANUTbI-
BaeTCa M3 CETU CBEXMM BOAOPOAOM. Harpetas B TEXHOMOrMYECKOM Meyn rasocbipbeBas
CMECb MOCTyMNaeT Ha MMApPOOYNCTKY B PEAKTOP CO CTaLMOHaPHBLIM CIOeM antoMOnnaTMHOBOMO
kaTanuaartopa. [pouecc rmapooUYNCTKM 3aKMioYaeTcs B r’MAPUPOBaHNN CEPHUCTBIX U HEMpe-
LENbHbIX YINEBOAOPOAOB.

MNMocne peakTopa KOHTAaKTHbIA ras NMPOXOAUT CTYMNEHYaTOoE OXMaXAEHWEe U KOHLEHCa-
uuno. Bogopoacoaepxawmin ras OTAENAETCA OT KanenbHOW XNAKOCTU M NOCTynaeT Ha Bcac
LMPKYISILIMOHHOIO KOMMNPECcopa, a 3aTeM OCyLLAeTCs B OCYLUMTENAX Ha LIeonMTax 1 nogaet-
CSl Ha CMeLLleHne C y3KOoW rekcaHoBown pakumen. CKOHAEHCUPOBaBLUMECS YrNeBOLOpPOabl —
rMApPOreHn3aT nojaeTcsl B KONMOHHy ctabunusauun. Ha ctagum ctabunmsaumm B pektudmka-
LIMOHHOW KOJIOHHE M3 rmaporeHu3arta OTroHAeTCa m3orekcaHoBasa dpakuyms. Kybosbin npo-
AYKT KOJNOHHbI — reKCaHoBbI pacTBopuTenb «Hedpacy otBogMTCS Ha cknag.

TlomyuerHe TeKCaHOBOTO pacTopHTent «Hedpacy

Bozmopoxn

Vsen
TIOZTOTOBKH
CBIPBS

T'unporennsar

TeKCaHOBBI PaCcTBOPHTED
Ha CKIIaj

T excanoBas V3Kas TeKcaHoBas

Vien Vien
THPOOUHCTKH CTaGHITH3AIHI

paxipra

TeKCaHOBas
dpaxura
Tor.raz

PucyHok 2.6 — lNMpuHUMnmnaneHaga TexHoIormyeckas cxema nonyyeHns
rekcaHoBoro pacrtesoputensa «Hedpac»

2.7.2 MNMpouecc rugpnpoBaHusi rekcaHoBoro pacreoputena «Hedpac»

HervapvpoBaHHbIA rekcaHoBbI pacTeoputens «Hedpacy noctynaet Ha O4MCTKY OT
apomMaTtuyecknx U HenpegenbHbIX YrneBo4OpPOAOB B PeakTop rMapUpOBaHNAa Yepes Tenso-
oBbMeHHMK, oborpeBaemMblv ropsaven Bogon. CMechb rekcaHoBoro pacreoputens «Hedpac» v
peumkna, nogorpesaemasn B TennoodbmeHHnke ao 100 °C — 120 °C, nogaetcsa B HWKHIOHO
4YacTb O4HOrO U3 PeakTOpOB, rAe NMPOUCXOAUT MMAPUPOBAHME apoOMaTMYecKnx U Henpeaerns-
HbIX yrnesogopoaos. mapupoBaHue (KUAKOMasHOE) OCYLLEeCTBNAETCA Ha CTauMOHapHOM
HUKeNbCo4epXKallem KaTanusaTope NUPOonusHbIM BOAOPOAOM (MeTaHO-BOLOpOAHaa dpak-
LMsa) MK TEXHUYECKMM BOLOPOAOM. Yepes pacnpenenurenbHble YCTPOUCTBa BOAOPOA, Ny-
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Tem BapboTaxa 4epes Xmakyro dasy, NOCTYNaeT B HWDKHIO U CPEAHIO YacTu peakTOpOB.
[Mpouecc rmgpupoBaHnsa CONPOBOXAAETCA BblgeNeHneM Tenna (3K3oTepMuyeckas peakums).
C Bepxa nNepBoro, no xo4y ABWXKEHUS NPOAYKTa, peakTopa CMECh YaCTUYHO NPOrnapupoBaH-
Horo «Hedpaca» ¢ BogopoaOM NOCTynaeT vepes TENNOOOMEHHUK, OXNaxKaaeMblA NMPOMbILLI-
NEHHOW BOAOW, B HMU3 BTOPOro, MO XO4Y ABWXEHUSA NPOAYKTA, peakTopa, rae npoucxoput
rmapvpoBaHmMe apomaTUYeECKMX U HeMpedenbHbiX yrnesogoponos B «Hedpace». C Bepxa
nocnegHero, No Xo4y ABWXKEHWUS, peakTopa rekCaHoBbIN pacTBOPUTESNb Yepes TennoobmeH-
HWK, OXNax4aeMbl NPOMBbILLNIEHHOW BOAOW, NOCTYNaeT B cenapatop, rae NponcxoauT otae-
NEHNE rekCaHOBOro pacTBOPUTENS OT HENPOPEarMpoBaBLLErO BOAOPOAA N NETKNX YrneBoao-
pono.. Jlerkme yrneeogopoabl ¢ BOAOPOAOM MOCTYMaKT M3 cenaparopa B KOHAEHCATOp,
oXNnaxkgaeMbIv paccosioM, rae yrineBoaopOAbl KOHAEHCUPYHOTCA W CTEKAKOT B EMKOCTL cbopa,
a BOAOPO4 W NMPUMECU CXKUraroTcs. ['ekcaHoBbIN pacTBOPUTEND N3 cenaparopa Yepes xXono-
ANNBbHUK, OXNaxaaembi XONo4HOW BOAOW, MOCTyNnaeT B €MKOCTb cbopa, OTKyaa rmapupo-
BaHHbIN rEKCaHOBbLIN PacTBOPUTENb HACOCOM OTKa4YMBAaETCA Ha CKnag,.

Tuopup e 2ex P pumens «Hegpac»

E ) Texcarnoestit pacmeopument

«Hegpac» nezudpuposanistit P1234
»2,3,

v Topasan eoda Ipomstutnennar

Ipompruinennan \
go0a

go0a

Booopoo
NUPONUIHBLI < E-1 > eo0a
Texcarossuit
pacmeopumens
| H1 \

2HOPUPOSAHHBIIL
PucyHok 2.7 — lNMpunHUMnmnanbHaa TexHonormyeckas cxema rmgpmpoBaHms
rekcaHoBoro pacreoputens «Hedpac»

Booopoo
nUpoAUIHbLH

2

2.8 MonuatTuneHrnukonu

Chipbe 015 npouecca: OKACh 3TUNEHA, STUNEHINVKONb (MU ANSTUNEHTNINKONb).

Llenesoli npodykm: nonuatuneHrnukonu MNor-200, Nar-300, Na3r-400, Nar-600.

[Mo6o4Hbie NPOOYKMbI: HET.

Kamanusamop: egkun Hatp NaOH.

Kpamkoe onucaHue mexHoIoau4ecKkoeo npoyecca:

[MonyyeHne NONN3TUNEHITIMKONEN OCYLLECTBNAETCA NPUCOEANHEHNEM OKUCKU STUNEHa
K MOHOSTUNEHITIMKONIO B NPUCYTCTBMM LenoYHoro katanmsartopa (NaOH) (cm. pucyHok 2.8).
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PucyHok 2.8 — lMpuHUMnuansHas TexHonorMyeckas cxema npovMsBoacTea
NONIMITUNEHTNINKOEN

B peakTopHbIini 6/10K NPUHUMAKOT MOHO3TUIEHI/IKO/b, KaTanm3aTop — pacTBOp e/Ko-
ro Hatpa. PeakTOpHbI 610K COCTOUT U3 TPEX LWINHAPUYECKUX TOPU30OHTa/IbHbIX annapaTos,
PacnosioKeHHbIX Ha ABYX YPOBHAX. HWKHWIA annapat CNyXuT 4ns npuema MCXO4HON cmecn
(kaTanmsatop, M3l n cbopa NPOAYKTOB peakuuu, a BepxHWe arnnapatbl CayxaT A5 peak-
UMM OKCUITUNNPOBaHUSA. [locne npoBefeHust peakumMn OKCUITUNMPOBAaHWUSA, MPOCTOW Mosu-
apunp (NOANITUNEHININKOMb) OTKaYMBaETCA B MNPOMEXYTOUHY0O eMKOCTb (nos3. SR-1), rge
HEeUTpasIM3yeTcs YKCYCHOM KNCMOTOW M OTKauMBaeTCs B TOBApPHble EMKOCTMU.

2.9 lNponuneHrnukonb

TexHonornsa 1

Cblpbe 417 npoLecca: OKMCb NponuieHa, Boaa.
LleneBoil NpoAyKT: NPOMUAIEHTINKONb.
Mo60YHbIE NPOAYKTbI: HET.

KaTanmsaTop: Her.

Xrmunyeckasa peakums:

@) TP OH OH

KpaTkoe onvcaHne TexHOM0rmyeckoro npouecca:

TexHONOrMYecknin nNpouecc MnosiydeHnss NPONUIEHI/IMKONA COCTOUT M3 [BYX CTagui
(cm. pucyHok 2.9):

- rmapataums OKMCKU NPONUEHa;

- aTMochepHasi 1 BakyymMHast OTroHKa Bofpl.

Mpouecc nponsBoacTBa — NepPUoanNYECKnii.
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MonyyeHve NPONUNEHINIMKONA OCYLLECTBNAETCA B peakTtope (no3. P-1) meTtogom rua-
pataumn okucu nponusieHa npu gasneHun ot 0,2 ao 0,4 MlMa, Temnepatype ot 125 °C o
135 °C » MO/IbHOM COOTHOLLEHUN OKUCK NponusieHa n Bofpl, paBHoM 1.5 (MaccoBOM COOT-
HoLeHun, pasHom 1:[2,1 + 0,1]).

ATmMocthbepHass 1 BakyyMHas OTrOHKa BOAbl MPOBOAATCA (Npv MPOM3BOACTBE MNponu-
NeHrnMkona Mapkn «Bx») B peaktope (no3. P-1) cpasy nocrie BblAepXKM peakLMOHHON Macchl.

PeakunoHHan Macca nocsie BblAEpXKM ocTaeTca B peaktope (no3. P-1), npu aTOM
LUMPKYNSUMS NpoaosmKaeTca yepes TpybonpoBo B NapoBoi pybatuke. MNpu Temnepatype ot
100 °C po 145 °C u atmocpepHOM AaBsieHUM OTFOHAKTCA Mapbl BOAbl, KOTOPbLIE Hanpass-
IOTCA B XONOAUNBbHUK, OX/laXaaeMblii 060pPOTHOM BOAOW, OTKyAa CKOHAEHCUMpOBaHHas Boda
cnmBaeTcs B COOPHUK (Mo3. E-1).

OKucob Bofa c ;ipumMocblo ;;po<uU/!&HTFIUKONH

nponusaeHa He 6onee 5 %macc.
MmapaTaumna okucu

nponuneHa.
ATmMocdepHas u

Bopa BakyymHas orroHka ToBapHbIli NPONUAEHBANKONb
BOAbI. .
loTpebuToOoNto *
PeakTop P- i
P-0,2-0.4 MINa
T=100-145 °C

PucyHok 2.9 — lMpuHUMnuanbHas TexHonormyeckas cxema npovMsBoacTea
NPONUIEHTINKOSIA

lMocne npekpaweHns OTrOHKM MnapoB BOAbl MPU aTMOCHIEPHOM [aB/IEHUN, peakTop
(no3. P-1) nogcoeguHSAETCS K BaKyyMHOW CMCTEME, W OTTOHKa OCTaBLUECs BOAbl NPOAOsIKa-
eTca npu octatoyHom pgasnieHun ot 0,05 go 0,06 MlMa. BoAHOIMKOMEBbIE Napbl Takxe
HanpaBNATCA B XONOAWIbHUK, OTKyAa BOAHOI/IMKOMIEBbI PacTBOP C/MBAETCHA B TOT Xe
cbopHuK (No3. E-1). Boga ¢ npumecklo NPONUMIEHINIKONS He 6onee 5 macc. % HakannmBaet-
ca B cobopHuke (no3. E-1) n ¢ pobasnieHnemM NapoBOro KOHAeHcaTa UCMNo/b3yeTca B Npous-
BOZACTBE cnepyloweit napTum NPONUIEHr INKOSS.

CKOHUEHTPMPOBaHHbIN B peakTope MPOnUIEHrINKOMEBLIA PacTBOP C COAEpXaHWeMm
BOAbl He 60nee 10 macc. % (NPONUIEHININKObL Mapkn «Bx») HacocoM nepekayvMBaeTcsl B TO-
BapHYI0 eMKOCTb.

TexHosnorua 2

Cblpbe 417 npoLecca: OKMCb NponuieHa, Boaa.

LleneBoil NpoAyKT: NPOMUAIEHTINKONb.

Mo60o4yHbIe NPOAYKTbI: AUNPONUAEHTINKOL U NOSNUMINKOb-3.
KaTanmsaTop: Her.
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Xumudeckas peakyus:

Ny e

0 TP onon

Kpamkoe onucaHue mexHoIo0au4ecKkoeo npoyecca:

MponuneHrnMkone Mony4arT METOAOM TEPMUYECKOW (HEKATanMUTUYECKOW) rnaparta-
Lmn okncun nponunena. MNMonyyeHHeIn B pesyneTarte npouecca ruaparagum pactBop rivkonen
noaBeprarT pekTuduKaumn ¢ BblAENEeHNEM NPOMNUNEHTNIMKONA, a Takke NoBOYHbIX NPoayK-
TOB — AUNPOMNUNEHININKONA U NONUIIMKONen-3.

2.10 TpuunsobyTunantoMmMHUn

Chipbe 0n15 ripoyecca: antoMUHUA NOPOLLIOK, M30OYTUNEH, BOAOPOA.

Llenesol npodykm: TpumnsobytmunaniomuHmn (TUBA).

[Mo6oyHbie npodykmel. n300yTaH, HenpopearnpoBaBlUMe B npouecce N3obyTuneH,
BOAOPOA, antoMUHUIA

Kamanusamop: HerT.

Xumudeckas peakyus:

Al + 3/2 Hz + 3-iC4Hs — Al(iC4Ho)s + 65,4 kkan/monb

Kpamkoe onucaHue mexHoIo0au4ecKkoeo npoyecca:

TpumnzobytunaniommHmn (TUBA) nony4yaroT NpsiMbIM CUHTE30M aKTUBHOMO antoMUHUS,
n3obyTtnneHa n Bogopoaa B peaktope cMmewweHns. CuHtes TUBA npoxoauT npu Temneparty-
pe fo 160 °C v gasneHun ao 140 krc/cm2

Bopopog onsa cuHtesa TUBA noctynaeT OT KOMMPEeCcCopOoB, KOTOPLIE CnyKaT MCTOYHM-
KOM AaBneHus npouecca cuHTesa 6e3 pacteoputens (TexHonorus 1) unm B Tonyone (TEXHO-
normsa 2). Konm4ectBo nogaBaemoro CKMKEHHOro n3obyTuneHa 3aBuUCUT OT KONMYeCcTBa ak-
TMBHOMO anioMuHUA B npouecce. Npn HepocTatoyHon nogadve nsobyTuneHa peakums CuHTe-
3a NpoTeKkaeT ¢ obpasoBaHMEM AMN300YTUNANKOMUHUArMAPUAA:

Al + 3/2 H2 + 2i-C4Hs — HAI(i-C4H9)2 + Q

Pexum cuHtesa TUBA noppepxuBaeTcs nogaden ms3obytuneHa B 30HY peakummn um
xnapareHTa B pyballkm peaktopoB. B npouecce cuHTesa 4YacTudHoe rngpuposaHue nsody-
TuneHa c obpasoBaHMeM n3obyTaHa NPOUCXOAUT TONLKO Npu TemnepaType Boiwe 160 °C:

i-C4Hs + H2 — i-C4H10

B peakTope npoun3BOAMTCA MOCTOSHHOE MNEepeMeluMBaHnNE pPeakuMOHHOM MacChl Me-
Larkou C 3KpaHNPOBaHHbIMWU 3MEKTPOABUraTenamm.

Bpems npoTtekaHunsa cuHTesa oT 3,5 00 5 4 3aBMCUT OT CKOPOCTU Nogaym n3obytuneHa
B peakuMOoHHyr0 cpegy. 1o okoH4aHuo cnHTesa, TUBA nepefaeTtcs Ha cknag XxpaHenua ans
AanbHeNLero NCnonb3oBaHMs B Ka4eCTBe roTOBOro NPOAYKTa U Cbipbs ANA NPON3BOACTBA
TOA.
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2.11 TpumMmepsbl 1 TeTpamepbl NponurieHa

Chipbe 0r15 npouecca: NponuneH.

Llenesoli npodykm: TpUMepbl NponuneHa, TeTpamMepb! NponuneHa.
[Mo6o4Hbie nPodykmbi: Ppakumsa n3ooneduHOB, NeHTaMmepbl NponuneHa.
Kamanusamop: poCOPHOKUCNOTHBIN.

Xumudeckas peakyus:

H,C= ?H Karajguzarop )-E H,C— ?Ha_n

CH3 CH3
n=3,4

Kpamkoe onucaHue mexHoIo0au4ecKoeo npoyecca:

[Mpon3BoACTBO TPUMEPOB M TETPAMEPOB MPONUIEHa OCHOBaHO Ha peakuun onurome-
pusauuu NponuneHa B NpUCYTCTBMM KaTannasaTtopa Polymax (cm. pucyHok 2.10).

NcxoaHbIM ChipbeM ABNSETCS NPONUIEH, KOTOPbIA NMPUHUMAKOT C 3aBofa 3TUNeHa B
emkocTuh (no3. E-1/1-6, E-4). C npomMexxyTO4YHOro cknaga nponuieH nogaetca Yepes eMKOCTb
(nos. E-1) B peaktopbl P-5/1-12, B KOTOPbIX NPOUCXOAMUT NPOLECC ONMroMmepmusaumn Ha Kkarta-
nnsatope Polimax. Mony4yeHHbIn onMromepusaT nocne BoAHO-WENOYHOM NPOMbIBKM No4aeT-
ca B otaenenue pektudumkauymm 17.1101/2. B konoHHax (no3. KT-102, KT-122) nponcxoauT Bbl-
AeneHne nNponaH-NponuUIeEHOBON N AUMEPHON PpakLMiA, KOTOPbLIE BO3BPALLAOTCA B PELMKI.
B konoHHax (no3. Kt-132, KT-153, KT-162) Bbigenstotcs dpakuymm C7 — Cs, TpMMeEpOB npo-
nuneHa, TeTpamepoB NMPONUIieHa U NeHTamepoB NPONUNeHa, KOTopble B BUAE FOTOBOW MpOo-
AYKUMN OTKaQYMBaKOTCA Ha TOBapPHbIN CKnag,.
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PucyHok 2.10 — lMNMpuHuMnmuanebHaga TexHonormyeckas cxema npousBoacTea
TPMMEPOB U TETPaMEpPOB NponmneHa
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2.12 TpuatunantoMUHUN

2.12.1 NMpoussoacteo TpuatunanommHua ns TUBA

Ceipbe 0ns npoyecca: TUBA, atuneH.

Llenesol npodykm: TPUITUNANKOMUHUN.

lNoboy4Hbie npodykmsi: TUBA, atan.

Kamanusamop: aueTunayeToHaT HUKeNS.

Kpamkoe onucaHue mexHoIo0au4ecKoeo npoyecca:

TOA nonyyaetca B pesynbrare peakumm obmMeHa, npoTekarowen mexagy Tpun3odyTu-
NantoMUHWEM U 3TUIEHOM:

Al(i-C4Ho)3 + 3C2H4 — Al(C2Hs)3 + 3i-(C4Hs) — 24 kkan/monb

Peakuna npoxogut B NPUCYTCTBUM KaTanusatopa (auetunaueToHaTr Hukens), npuv
Temnepatype 90 °C v gasneHum 1,15 MMa (11,5 krc/cm?).

Peakuna obmeHa npoBoantcs B M3bbITKE 3TUNEHa, C 3—4-KpaTHbIM MPEBLILLEHNEM
pacyeTHOro konuyectea. M3bbITOK 3TUNEHA NOAAETCA B peakUMOoHHbIM 0bbeM gnsa cmelle-
HWA PaBHOBECUS peaKkLMM B CTOPOHY NONyyYeHnsa npoayktoB. CMelleHne paBHOBECUSA AOCTU-
raeTcs Takke OLHOBPEMEHHLIM yAaneHUeEM U3 peakumoHHoro obvema nsobytuneHa, obpa-
3yroulerocs B pesynbrate peakuun. [osbilweHne TemnepaTypbl (NPU COXPaHEeHUN NOCTOSH-
HOro AaBneHunsa) UNn nosbleHWe AaBneHnsa (NpyY COXpaHeHUW NMOCTOSHHOW Temneparypbl)
NPUBOAUT K O0BpasoBaHUIO BbICLLUMX ankuiioB U WHALUMMPOBAHWIO peakumm nonumepusagmm
3TUNeHa.

N30bITOK aTMneHa n n3obyTuneH, NoABASIOLWMACA NOCNE peakumn 3amMeLLEHNS, NOCTY-
narT Ha y3en KOMNPUMUPOBAHWS U pa3geneHns Ang gansHenwero nx NCnonb3oBaHns.

2.12.2 NMpousBoacTBO TPUITUNANIOMUHUA U3 ITUNEHA

Chipbe 0n15 npouecca: antoMMHUEBBIN MOPOLLIOK, STUNEH, BOAOPOS,.

Llenesol npodykm: TPUITUNANMKOMUHUNA.

[Mo6o4Hbie MPOOYKMbI: HET.

Kamanusamop: HerT.

Kpamkoe onucaHue mexHoIoau4ecKkoeo npoyecca:

[na nonyyeHna TpuaTUNantoMUHUA NpegHasHadveH peaktop (nos. R-1) — annapar ¢
MELLankown, ¢ AByMS BHYTPEHHUMM 3MEEBMKaAMU, B KOTOPbIE NOAAETCHA XONOAHbBIA UMK rops-
YN TENNOHOCUTENL B 3aBMCUMMOCTU OT CTagum npouecca (CM. pucyHok 2.11). B peaktop 3a-
rpy>kaeTcs antoMUHWEBBIM NOPOLLOK. Bknrovaetca B paboTy mewanka. [Janee npogomkarot
pasorpeB peaktopa. [Mpu goctmwkernn Temnepatypbl 105 °C HaumMHaeTcs nogada Bogopoga.
Mpn OOCTWKEeHUN fAaBneHns B peakTope 29 Krc/CM?, HauMHaeTca COBMEeCcTHas rnojada B pe-
aKkTop atuneHa u sogopoga. Peakums cuHTesa TOA npoTekaeT C BblgeneHnem Tenna, no-
3TOMY, Ha CTaaumn COBMECTHOW Nofayun, B BEPXHUA U HDKHUW 3MEEBUKM peakTopa nopaeTcs
xonoaHbin MTH. Mocne okoH4YaHWa cuHTe3a peakynoHHyro Maccy oxnaxgarot o 100 °C no-
faden xonogHoro MTH B 3meeBuKM peakTopa M CTpaBnuBaroT gaeneHne Ha daken. [Ons
yAaneHnsa mexaHu4ecknx npumecen NnpomsBoaaT AUCTMNNALMIO NonyyYeHHoro TOA.
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PucyHok 2.11 — lMpuHUMnuasnibHasa TexHosiornyeckas cxema npounsBoAcTBa
TPUITUNATIOMUHNA

Ovctunnauua sepeTca A0 AOCTMKEHUA MUHUMaUILHOIO YPOBHA B peaktope — 12 %.
[Ansa nonydyeHma TIA C HU3KMM cofepXaHueM AUaTUNaNtoOMUHUArMapuAa rnosyyeHHoe Kosu-
4yecTBO TOA C BbICOKMM COAEPXaHNEM ANITUNAIOMUHUArMAPUAA nepenaBnmBaeTcsi a3oTom
N3 EMKOCTU B peakTop 3TumMpoBaHus. Peaktop pasorpeBatoT Ao 65 °C nogaveii B 3MEEBUKU
peakTopa ropsyero MTH. o ncreyeHnio BpemMeHn peakunn 3TUNNPOBaHUA, NPOAYKT B peak-
Tope oxnaxpgaetcsa nogadveit xonogHoro MTH B 3MeeBUK peakTopa. [laBneHne n3 peakropa
cTpaBnuBatoT. TOA nepenasnmBaeTca a30TOM M3 peakTopa B eMKOCTb 4J/19 aHa/m3a.

2.13 3TnnantoMmMHNNCECKBUXOpPUA,

Chblpbe a/15 npoLecca: NopoLIOK afilOMUHUEBbIN, 3TUIXIOPUL, 3TUIOPOMUL.
LleneBoi NnpoaykT: aTunantoMuHmnincecksmxnopung (3ACX).
Mo60o4yHbIe NPOAYKTbI: OTCYTCTBYHOT.
AKTUMBaTOpP: 3TUIOpPOMUA,
Xnmunyeckas peakums:
2Al +3C2H5CIM 2 (C2H5)i ,5AICT 5

KpaTkoe onncaHne TexHO/I0rnM4yecKoro npotecca:

CbipbeM a1 nonyyvyeHmsa SACX ABNAKOTCA: CYyCNeH3UA akKTUBUPOBAHHOIO asllOMUHNUA U
aTnnxnopua. TemnepaTtypa CyCrneH3nnm akTUBMPOBAHHOIO a/IlOMUHUA B peakTopax nepes no-
fadvein atunxnopuga fosmkHa obiTb He MeHee 60 °C, ona yero B pyballky peakTopoB noja-
eTca TpaHcdpopmaTopHoe macno TM 60. lMpu Temnepatype 60 °C, B peakTopbl HauvHarT
nogasartb 3TUXN0OPUA U3 cenapaTtopoB. 10 OKOHYaHUW [03UPOBaHNA 3TUNXIopuaa, coaep-
XNMOe peakTopoB BblAepXMBAETCH He MeHee 4 4 npu Temnepatype He 6onee 80 °C n gas-
neHnn He 6onee 3,0 krc/cM2 Tpy 3TUX YCNOBUSX MNPOUCXOAUT «ao3peBaHne» JDACX.
Mo okoHYaHUKN npoLlecca «ao3peBaHna» B peakTopax, JACX oxnaxgaetca go 40 °C. Oxna-
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XOEeHne ocyLecTBseTca nyTeM nogayn B pyballkm peakTopoB TpaHchopmaTtopHoro macna
TM10. OxnaxpeHHasd peakuuoHHas Macca M3 peakTOpoB nepenaBnMBaeTCcsa asoToM Moj
fasneHvem 2,5 krc/cM2 B cneumasibHble OTCTOMHWKM, TAe oTcTamBaeTcs He MeHee 2 4 OT
HenpopearnpoBasLlero aloMuHMA. OcBeT/IeHHasdA 4acTb KOHLIEHTPMPOBAHHOIO pacTsopa
OACX nepepfasnvBaeTca a3oToM Mo fasrieHMeM 2,5 krc/cm2 B COOpHUKM A1 NpUroTose-

HUsi pacTtBopa SACX. oTOBbI K NpuMeHeHuo pacteop DACX M3 c6opHMKa nepenas/vBa-
€TCA Ha y3en XpaHeHus.

2.14 2Tnnuyenno3onbs

Cblpbe AN npouecca: aTaHos, OKACb 3TU/EHa.

LleneBoin NpoAyKT: 3TUNLENN030/1bB.

Mo60oYHbIe NPOAYKTbI: 3TUNKAPOUTON, 3PUP TPUITUIEHTINKONS.

KaTanmsaTop: pacTBop e4KOro Hatpa B 3TWU/LEN030/1bBE.

KpaTkoe onncaHne TEexHO/I0rM4yeckoro npotecca:

MonyyeHve aTUNLENN030/1bBa OCYLLECTBAETCA METOAOM XuAKoghasHoW aTepudhrka-
UMM OKUCK 3TWUNEeHa 3TaHOMIOM B MpUCYTCTBUM KaTanmsatopa (3 % — 8 macc. % pactBopa

e[lKoro HaTpa B 3TWNLE/N030/1bBE), BECOBOE COOTHOLUEHME OKUCW 3TWUIeHa W 3TaHosia Co-
ctaBnsietr 1:10 +5 %

PucyHok 2.12 — lMpuHUuMnuanibHasa TexHosiornyeckas cxema npons3BoAcTBa
3TUNLENN030/1bBa

TexHONOorM4yecknin npouecc Npov3BoAcTBa 3TU/ILENN030/1bBa BKIOYaeT B cebs cre-
aywoue ctagmm (CM. pUCYHOK 2.12):

- 06e3BOXMBAHME TEXHUYECKOro 3TWI0BOr0 cnupTa (3TaHosna) MeToAOM 3KCTPaKTMB-
HOW pekTuthmkaumm,;

- XnakopasHas arepudmkauma OKMCK aTuneHa 6e3BoAHbIM 3TaHO/I0M;

- BblAeneHne 3TUILEeNI030/1bBa U 3TUIKApOGUTONa B PEKTUGMKALMOHHBIX KOIOHHAX,
- NeperoHka Ky6GoBbIX OCTATKOB.

Mpouecc aTepucrkaumm OK1UCKU 3TUIEHA STAHO/IOM OCYLLIECTBASIETCA Npu Temnepary-
pe 165 °C — 200 °C un gaBneHun 19-33 krc/cmM2. N36bITOK 3TaHOMa HEOOXOAUM ANS YMEHb-
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LLIEHMs1 BbIXo[la NO60YHLIX MPOAYKTOB (3TUNKap6uTona, achmpa TPUSTUIEHTIMKONS). Peakums
aTepudUKaLMX OKUCU 3TUMIeHA 3TAHO/IOM SIBNSIETCSl 9K30TEPMMUUYECKOi, OTBOA, Tenna ocy-
LLECTBNSIETCS B peKyrnepaTnBHOM Ten006MeHHNKE.

2.15 Mapa-TpeTudHbin 6yTundeHon (MNTE®P)

Cbipbe ans npouecca: (peHosn, n3obyTuneH.

LleneBoli NnpoaykT: napa-TpeTuydHbIi 6yTnndeHon.
KaTanmsaTop: Amberlyst 36 Dry nnm Amberlyst 36 Wet.
Xmmueckas peakums:

MonyyeHve napa-TPeTUYHOro OyTuaheHona OCHOBaHO Ha aslKuaMpoBaHuK heHona
N300yTU/IEHOM B MPUCYTCTBUU KUCAOTHOrO KaTanmidatopa Amberlyst 36 Dry, Amberlyst 36
Wet Resin nn KY-23 1 pasgeneHmn peakumoHHOW Macchl pekTudomkaumeir. Hapsagy ¢ napa-
TpeTUYHbIM BYTUN(PEHONOM B peakuMOHHON Macce cofepxarcs NoboyHble NPoAyKTbl — A0
1% — 3 % opTo-TpeT-6yTnndgeHona n go 0,5 % — 1,5 % 2,4-gn-tpet-6ytundpeHona. Mpu-
4eM C MOHMXEeHNEM TemrnepaTypbl npoLlecca peakunmoHHas Macca oboraiulaeTcs opTo-TpeT-
6yTWICEHOOM.

A C yBe/nMYeHNeM MOJIbHOTO COOTHOLUEHWUSI M300YTWUIEeH/DEHON U MOHWKEHWEM TEM-
nepaTypbl peakuMoHHas macca 060FaLLI,aeTCFI 2,4-an- TpeT-6yTUIHEHOIOM.

on CH

CH,
o-MNTh® o-MNTb® 2,4 - on - TpeT - 6yTnAdeHoN theHon
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C yBenvyeHvem Bfarv B 30He peakuun pe3ko yBernynmBaeTcs BbIXOn MO6OYHbIX Npo-
OYKTOB peakuuy — opTo-TpeT-6yTtundeHona u 2,4-gu-tpet-6ytundgeHona. C nosbileHEM
[aBneHVs B 30He peakuun yBeNnM4mBaeTCA BbIXOA NOOOYHbLIX MPOAYKTOB, a Takke MpPOouCXo-
ONT nonmmepusauns n3o6yTuneHa.

MpuHuMnuanbHaa cxema npoussoacTea MNTE® oTpakeHa Ha pucyHke 2.13.

PucyHok 2.13 — lMpuHuMnuanibHasa TexHosiornyeckas cxema nponsBoAcTBa
MNTE®

Ansa nonyyennsa MNTB® c maccosoit gonen 2,4-pn-Tb® He 6onee 0,1 % peakums an-
KnnupoBaHus peHona u300yTUNEeHOM [O/hkHAa npoTekaTb npu Temneparype 80 °C —
145 °C, atmocepHOM AaBfEHUN, MOJSIbHOM COOTHOLLleHUn cheHon:nsobytuneH — 1:(0,1-
0,4) 1 maccoBoi Aonei BoAbl B 30He peakumm He 6onee 0,5 %.

2.16 bytunnauetart
Chlipbe A/1si npoLecca: yKCycHas KucioTa, GyTaHor.
LleneBoii npoaykT: 6ytnnauetar (mapka A no NOCT 8981—78 (6yTunauerar)).

Mo6ouHbIe NPOAYKTbI. JIETKNE N TAXEsble NnpuMmecu, CMO/ibl 1 4p.
KaTanmsaTop: cepHasa kucnora.
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KpaTkoe onvcaHue TexHOM0rMYeckoro npolecca:
MeToa, Npou3BoACTBA — 3TEpUUKALMS YKCYCHON KUCNOTbl H-GYTU/IOBLIM CVPTOM B
NPUCYTCTBUM KaTanmsaTopa no peaxuyu:

CH3COOH + C4HOH * CH3COOC4He + H20

Bce cTtagumn peakumu paBHOBECHblI U obpaTHas ux nocnenosaTesibHOCTb BefeT K rma-
ponn3y crioxHoro adompa. Kpome Toro, npu npouecce atepudmkaumm npoTekarT NoboyHbIe
peakuun, B pe3ynbTare KOTOpbIX 00pa3ytoTca Nerkie v Tsxesbie npumecu, CMosbl 1 ap.

Cragun TEeXHO/1I0rNYEeCcKoro npovecca npovsBoacTBa oyTunaueTarta
(cm. pucyHok 2.14):

1) STeputhmkaumsa yKCyCHOM KUCIOTbI H-OYTUNOBbLIM CMIUPTOM;

2) Hewntpanmsauusa 6ytunauertarta-cbipua,;

3) Pektndmkauma HelTpasin3oBaHHOro bytunauyerara-cbipua,;

4) Pektudomkaumsa NerkokMnawmMx KOMNOHEHTOB;

5) PereHepauusa aompoBOAHbIX dipakumii 1 0TpaboTaHHOIO COA40BOr0 pacTeopa.

PucyHok 2.14 — lMpuvHUunuanbHasa TeXHoIornyeckaa cxema npounsBoacTea
6yTunaueTara

STepurkaumsa yKCyCHOM KMCNOTbl H-BYTWUI0BLIM CMPTOM (6yTaHOM0M) OCyLLeCcTB/Is-
eTcsa B atepudpmkaTope. H-ByTunosblin cnvpT (6yTaHoM) M yKCycHas KucnoTa npegsBaputesb-
HO HarpeBaloTCA [0 TemrepaTypbl KUneHus n ucnapeHuns. ObpasoBaBlUasics MnapoXuakocT-
Has amysibcusa No 6apboTepHot Tpybe nocTynaet B C/IOM peakLUMOHHOW XUOKOCTU, B aTepu-
hmkaTop nogatoT HEOOXOAMMOE KO/IMYECTBO Katasmsatopa. PeakumoHHasi cmecb, ¢ 06paso-
BaBLUMMCSH OyTunauetTaTtoM, U3 BepxHel YacTn atepudomkaropa nocTtynaeT B HWKHIOK YacTb
PEKTUIMNKALMOHHON KOJIOHHbI Ha pPeKTUhKauuio aseoTponHo cmecu. [Mapbl aseoTpona
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«ByTnnaueTar — Boga» OTBOASTCH U3 BEPXHEW 4YacTh KOMOHHbI U KoHAeHcupytoTca. OTBO-
ANMBIA AUCTUNNAT pasgenatoT Ha 4Ba Chos:

- BEpXHUU — ByTunaueTtaT-coipel (3UPHbIA Cron);

- HWXKHUA — BOAHBLIN crnoun (acuposoaa).

KyGoBasa XuaKOCTb KOMOHHbI, cogepxaiien OyTaHomn, YKCYCHYH KUCIOTY, TsXKenble
npYMecH 1 CMOnbI BO3BpaLLaeTca B sTepudukaTop.

Cragnsa HewTpanusaumm OyTunaueTtata-cbipuya npefHasHavyeHa Ans YCTpaHeHUs
OCTaTOYHOMN KUCMNOTHOCTM ByTuMnaueTtarta-cbipua nocne craguu stepudpukaumn. Hewtpanm-
3aunto n3bbITOYHON KMCNOTHOCTU ByTunauetaTa-coipua BegyT 4 % — 6 % pacTBOpOM Karb-
LWHUPOBAHHOW COAbl B TaHreHunanbHO-NenecTkoBbIX HeuTpanusaropax. [locne HenTpanu-
3aunmn OT HEMTPanM3oBaHHOro byTunaueTara-cblpua OTAENAOT COAO0BbLIN PacTBOP.

Pektndpukayma bytunauertara-coipua 1 nonyvyeHne TOBapHOro npoaykra. Hewtpanum-
30BaHHbIN OyTunaueTaT-Cbipel, B BUAE NUTAHUA MOAAETCA B PEKTUMPUKALMOHHY KONOHHY
nonyyYeHnsa ToBapHoro BytunaueTara, rae NPoUCXOANT pasfeneHne CMecu Ha Nerkokmnawme
N TAKENOKUNALME KOMMOHEHTbI. JIEerkoKMnsawme KOMMOHEHTbI C BEpXa KOMOHHbI YaCTU4YHO
OTBOAATCA ANS NoAaun Ha KONMOHHY peKkTUdMKaumm NerkoKMnawmx KOMMOHEHTOB, @ YaCTUYHO
BO3BpaLlaroTcs B arepudmkatop. NonyyeHHbin ToBapHbin ByTunauyeTaT ¢ Kyba KOMOHHbI OT-
KaumBaeTCa B XpaHuUnMLia cknaja Cbipba U roTOBOW NPOAYKLUMWN U B COOPHUK HEKOHANLN-
oHHoro ByTunaueTtaTta gnsa nocneayrowen nepepaboTkm B 3aBUCUMOCTI OT €ro KadecTsa.

PekTndukayma nerkokmnawmx KOMNOHEHTOB. N3 cMecn NEerkokMnAwmx KOMNOHEHTOB
BblaenaTca BytunayeTtaT n ByTunoBbIN CNUPT. AUCTUNNAT KONMOHHBI PEKTUdUKaLMN Nerko-
KMNALWMX KOMNOHEHTOB HakannmeBaeTcs u oxkuraetca Ha YTO, kyboBas XMAKOCTb KOMOHHBI,
copepxawas dytmnauertat n ByTaHon, BO3BpaLlaeTcs Ha y3en pekTudukaumm Ha peumkn.

Cragusa pereHepauymm aompoBOAHbIX pakumin n oTpaboTaHHOro CoA40BOro pacTeopa
npeaHasHavyeHa ANg BblAeNeHNsa B PeKTUUKALNOHHON KONOHHE 13 3¢MpOoB BOAbI U 0Tpabo-
TaHHOro COAOBOrO pacTBopa opraHuyecknx npoayktoB (Bytunauetata u OytaHona). lNMapel
nerkokmnawmx komnoHeHToB (JIKK), BbIxogsLme ¢ Bepxa KONMOHHbI, KOHAEHCUPYIOTCS, Janee
nogaroTca Ha atepudumkaguio Ha peumkn. KyboBbiM OCTaToK NOCne OTnapku opraHnkn (y-
3enbHasa BoAa) No opraarpsa3HEHHON KaHanmsaumm nocTynaeT Ha BUOXUMOYNCTKY.

2.17 Auetanbagerng

Chipbe 0n15 npouecca: aueTuneH, soja.

Lleneesoli npodykm: auetanbgerna,.

[No6oyHbIe MPOJYKMbI: KPOTOHOBLIN anbaerng aueToH.
Kamanusamop: kagMun-kanbLymidocdaTHbIN KaTtanmaaTop.
Xumudeckas peakyus:

@)

kat
Z + 10 ——  _
H,C™ H

Kpamkoe onucaHue mexHoI0eu4yecKoeo npoyecca:

Mpon3BOACTBO aueTanbaernaa OCyLecTBASETCS MeTOAOM napodasHom ruaparaumm
aueTuneHa Ha kagMun-kanbUnndgochaTHOM KaTanmsaTope C NOCNeAyHLWMM pasgeneHem u
OYMCTKOM KOMMOHEHTOR peakummn, 1 LOBELEHNEM UX A0 TOBAPHOIO COCTOSHMS.
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TexHOonorm4ecknn NpoLecc NpoM3BOACTBa aueTanbiernga BknoyaeT B cebs cnepy-
rome ctagmm (CM. puUCyHOK 2.15):

1) MNpmnem aueTuneHa-koHUeHTpaTa M3 nNpPOM3BOACTBA aueTureHa, aueTUNEeHOBbIX
CAYBOK M3 OTAENEHNA NPOM3BOACTBA BUHMNAUETaTa U PeuupKynupyowero auetuneHa Ha
y3en KOMNPUMUPOBAHUS U UX CMELLEHNE.

2) KomnpumMmmnpoBaHMe CMeLLaHHOro rasa 1 nogada ero B peakTop rmaparauum auetu-
neHa.

3) MNeperpeB napa v nogadva ero B peakTop rnaparauum auetmnexa.

4) MapodhasHas rmgpartaumsa aueTuneHa Ha kagmMmun-kanbumndocdaTtHOM KaTanmsa-
TOpe, OXNaKAEHNE PEeaKUMOHHBIX rasoB, KOHAEHCaUMs NPOAYKTOB peakumm U OTMbIBKa peak-
LMOHHbIX ra3oB OT NPOAYKTOB peakuun, C NonydeHMeM BOAHO-anbAErMgHOro KoHaeHcata w
PeLVpKyNNPYHOLLErO rasa.

5) CxxuraHue rasoobpasHbIx OTXO40B NPOM3BOACTBA.

6) PasgeneHne noToka peunpKyMpyroLLEro rasa Ha oTayBaeMbIM aueTuneH (CoyBKu-
OTXOA,), KOTOPbIA BO3BpALLAETCA B NPON3BOACTBO aUeTUNeHa unn CKuraeTcs Ha gakenbHbIX
arperartax, U Ha peunpKyIMpyroLWnn aueTuneH, KOTOpbIN BO3BpaLLaeTCa Ha y3en KOMNpUMn-
poOBaHUS.

7) Pektndpukauma BOAHO-anbAerngHoro KoHgeHcaTta, C BblAeNeHUEM KPOTOHOBO-
aLeToHOBOM pakunn 1 NonyYyeHnem TOBapHOro aueTtansaernaa.

8) Pektndurkaums KpOTOHOBO-aLUETOHOBOM pakuyun, C BblAENEHNEM aUEeTOHOBOW
dpakymmn 1 nony4eHMemM ToBapHOro KPOTOHOBOIO ansgernga.

9) PektTndurkaumsa 1 xmmmyeckas O4MCcTka aueToHOBOW dopakumm, C NOMyYEHUEM TO-
BapHOro aleToHa.

10) C6op, aHann3 rotToBon NPoAyKLMM 1 Bblgadva ee notpedbutenam.

11) NepepaboTka 1 HeUTpanmMsauusa XULKMX 1 NOIMMEPHLIX OTXO40B NPON3BOACTBA C
nocneayoLen nepegadven nx Ha obesspexmnBaHme.

ALETUNEH-KOHLUEHTPAT N3 OTAENEHNA KOHLEHTPUPOBaHNA NPON3BOACTBA aueTuneHa,
aueTuneHoBble CAYBKM NPOU3BOACTBA BUHMNALETaTa U PELMPKYNINPYHOWNA aueTUneH cme-
LUMBAIOTCA B KOJNEKTOPE BcCaca rasogyBky, CKUMarOTCa 40 aaeneHus He Gonee 0,12 Mla
(1,2 krc/lcm2) 1 Yepes BOAOOTAENUTENb HAMPABNAKTCA MO aLEeTUNEHONPOBOAY B CMECUTENb
peakTopa rugparaumm auetunena. BogsHon nap noctynaeT B naponeperpeBaTenibHyo nevb,
B KOTOPOW OH HarpeBaeTCs 3a CYET Tenna AbIMOBbIX ra3oB, 0DpasyoLlMxCca nNpy CropaHum
npupogHoro rasa. lNeperpeTbin 40 TeMnepaTypbl He 6onee 773 K (500 °C) nap noctynaeTt B
CMecuTENb peakTopa rmapatauumn auetuneHa. [biIMoBble rasbl Yepes AbIMOoBYH TpyOy, copa-
cbiBatOTCA B atMocdepy. B peaktope npoucxoaut napodasHas rugparauus auetuneHa Ha
KagMun-kanbumndoctaTHoOM KatanmsaTtope ¢ obpasoBaHnem auetansgernga. B pesynstate
HEeMnoONHOMN peakumn rmapataummn BbICLLUMX aueTUNEHOBLIX YrieBo4OPOAOB NPOUCXOAUT obpa-
30BaHne nobo4YHbIX NPOAYKTOB: aLUeTOH, KPOTOHOBBIM aHrmapua, anadetmned v ap. asel pe-
aKkuMn OXNaxKaarTCa B KOTNE-yTUNN3aTope, XONOAUINbHMKE, KOHAEHCUPYIOTCA U KOHAeHcaT
NoCTynaeT Ha y3en neperoHkn. HeckongeHcnpoBaBLLMe rasbl OTMbIBAKOTCH OT OpraHnYeCcKmnx
COEeAMNHEHMI, BO3BPAaLLAtOTCH B LIMKIT M YaCTMYHO HanpaenatoTca Ang nepepaboTkn B Npouns-
BOACTBO aueTtuneHa. BopHo-anbAernaHbli KOHAEHCaT W3 E€MKOCTEW OTMbIBHbIX KOMOHH
HanpaBnseTCs B KOMOHHbI A4NA OTNapKy OpraHUYecknx npoaykToB peakunn OT BoAbl U OTAe-
neHvs dpakumn audetaneaernga ot gopakumm KpOTOHOBOMO ansgernga un adetoHa. KonoHHa
pekTudmKaumn aueTansaernga npegHasHadeHa Ana nonyyvyeHnsa ToBapHoro npogykra. To-
BapHble NPOAYKTbI: aueTanbierni, KPOTOHOBbIM anbAerng W aueToH HanpaensrTcs Ha
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cKnag rotoBoli MpPoAyKuuMW. ALETUNIEHOBbIE CAYBKU C y3fia ruapartauuu noctynawT Ha dga-
KeNbHble arperarbl.

3ax0noKk B

AueToHOBas
ycTaHoBKa

3a0noK BoR

Y3en neperoHku

Koo
Bugena

KpoTtoHoBas
ycTaHoBKa

PucyHok 2.15 — lMpuHuMnuanbHasa TexHosiornyeckas cxema npomsBoAcTBa
auetanbgernga

2.18 AuetunneH

Cblipbe g/1a npolecca: MeTaH.

LleneBoin NpoAyKT: aueTuneH.

Mo6o4yHble NPOAYKTbI: AMaLeTUNeH, BUHUAaLeTar, MeTunaueTuieH 1 apoMmatmyeckme
yrneBogopoabl: 6eH30/, ToNyos, HaTa/IMH 1 gpyrve, a Takke caxa.

KaTannsaTop: 6e3 katanmsaTopa.

XumMunyeckas peaxkums:

2CH4 N CoH2 + 3H2 — 91 kkan/morsnb

KpaTkoe onncaHne TexHON0rM4eckoro npowecca:

MeTof npov3BoACTBA — TEPMOOKUC/IUTESIbHBIA NUPON3 MeTaHa NPUPOLHOro rasa.
3BneyeHne aueTuneHa u3 rasoB nuposmda abcopb6umeinn N-metunnupponungoHa (N-MM).
CyLLHOCTb TEPMOOKUC/INTENILHOTO NUPOU3a NPUPOAHOro rasa 3akyaeTcsa B pacLiensieHum
Moniekyn metaHa npu temnepatype 1300 °C — 1500 °C.

OCHOBHbIMM  CTAAMAMW TEXHONIOTMYECKOTo MNPOU3BOACTBA aueTuneHa ABNAKTCA
(cm. pucyHok 2.16):

1) KomnpyMmupoBaHue Kkucsiopofa O/ TEPMOOKUC/NTEIbHOTO MNUPosiM3a MeTaHa —
NpUPOAHOro rasa. KomnpumupoBaHve A0 gasneHus 1,5 krc/cm2 noctynawouwiero s obuiesa-
BO/J,CKOrO KOJI/IEKTOpa KUCNOopOoAa OCYLLECTB/AETCA B ABE CTYNEeHu.

2) MNuponu3 meTtaHa npupoaHoro rasa. NpeaBapuTesibHO HarpeTbie B OrHeBbIX NOAO-
rpeeateniax Ao temnepatypbl 650 °C K1Mcnopod v NpupoaHbIii ra3 cMeLnBatoTcs 1 noctyna-
0T B peakUMOHHbIA KaHasl, rae MpouCXOAuT MpoLecc TEPMOOKUCIUTENBHOMO NMposiv3a Mme-

31



UTC 31—2017

TaHa. [Mpu ropeHn MeTaHO-KUCNOPOAHON CMECU B PeakUMOHHOM KaHane pa3BuBaeTCA Bbl-
cokas Temneparypa, nNpu KOTOpOn NPOUCXOANT NMPONM3 MeTaHa ¢ obpa3oBaHWEM ras3oB Nu-
ponusa. Hapagy C ykasaHHbIMW OCHOBHbIMU peakumaMm NpoTeKaroT Apyrve peakumm, B pe-
3ynbTate KOTOPbIX NPOMCXOAMT obpasoBaHMe rOMOSOroB aueTuneHa: auaueTuneHa, Bu-
HunaueTaTa, MeTUNaUeTUNeHa n apomMaTnieckmx yrnesogoponos: 6eHson, Tonyon, HadTa-
NIVH U 4p., N YaCTUYHOE pasfnoXeHne aueTuneHa ¢ obpasoBaHUEM CaxM.

3) OxnaxgeHne rasos nMponunaa obOpPOTHOM BOLOW IPA3HOMO LMKNA, yaaneHne Caxm.
Ha BbIxoge n3 peakuymoHHOro KaHana rasbl NMponu3a NOoABEPrarTCsd MrHOBEHHOMY Oxna-
XOEHMIO (3aKarnke) 1 ganbHeuweMy OxXnaxaeHuio obopoTHoM BOAOW. [asbl nuponmsa o4un-
LLIAOTCA OT CaxkM BOAOW B Ckpybbepe, anekTpodomnbTpe.

4) BeigeneHune caxum n3 060poTHOM BOAbI N CKUFAHNE CaXEBOW NyMbhbl B LMKNOHHBIX
nevax. Caxecogepxaljan Boga U3 annapaToB CaKeO4YNCTKN arperatoB NMponmnaa nocrynaeT
B CaXEOTCTOWHWKW, F4e MpOUCXOAUT OTAENEHME Caxu, KOTopasa Janee B BUAE BOASHOW
NynbMbl NOAAETCH B UMKITOHHbBIE NEeYn ANS CKUMraHUS.

5) KomnpumumpoBaHue rasos nvponusa. OUYMLLEHHbIE OT CaXM U OXNaX4EHHbIE rasbl
nMponmn3a NoCTynarT Ha YCTaHOBKY NpeABapuTENbHOM NPOMbIBKM ra3oB NUPOnnaa, kotopas
NPOBOAUTCA OpoLUeHVeM LmpkynupyrowmmMm N-metunnupponmaoHoMm. ocne npomMbIBKK rasbl
nMpOonM3a KOMNPUMUPYHTCS A0 AasneHns 9,0 krc/cm2.

6) lNornoweHne BbICLUMX FOMOSIOrOB aueTurneHa, auetuneHa n auokcupa yrnepoga
CENeKTMBHbIM pacTBopuTenem. ['asbl NMponmn3a NocTynaroT B HYXKHIOK YacTb abcopbepa, rae
B npouecce KoHTakTa raza N-mMeTunnmpponngoHom npomcxogut abcopbums pactBopuTenem
aueTuneHa, BbICLUMX rOMONOroB aueTtuneHa un guokeuaa yrnepoga CO2. Heabcopbuposan-
Hble rasbl unn cuHTes-ras (Hz, CO, CH4, C2Hs, N2, O2) oTBOAATCA N3 BEpXHEN YacTm abcop-
Bepa 1 panee, kak Cbipbe, HanNPaBNATCA B NPON3BOACTBO METaHona.

7) BeigeneHvne auetuneHa-koHueHTpata u3 N-metunnupponmaoHa. Pacteoputens 13
kyboBon 4actn abcopbepa nepenaBnmMBaeTCs B BEPXHIO YacTb gecopbepa | ctynenu, roe
3a CYeT CHWKEHWA LaBneHus W MNOBbIWEHUS TemnepaTypbl cpebl NpomucxoanT gecopbumsa
rasoB 13 pacrteopa N-MeTnnMpponuaoHa u pasgeneHne Ha pakumn: N3 BEPXHEW YacTu
OTBOAMTCH UMPKYNAUMOHHBLIW ra3 (ataH CoHs, atuneH C2H4, asoT N2, gmokeng yrnepoga
COz2), BO3BpaLLaeMbI B KONNEKTOP ra3oB NUPONN3a; U3 CpeaHen Yyact — ToBapHbIV aueTu-
NEH KOHLEHTpaT, KOTOpbIA Aarnee BblAaeTCa Kak TOBapHbIN NPOAYKT B NPOM3BOACTBO aueTu-
neHa u, nocne AONONHUTENBHOM OYNCTKN OT AnaueTuneHa, B NpoOM3BOACTBO BUHUNALETaTa.

8) OT16op auyeTmneHa-cbipLa U3 BakyyMHOM YacTn B TENOBYHO YacTb gecopbepa BTO-
pon cTtyneHn. BblgeneHne BbICLLUMX FOMOMOroB aueTuneHa m3 CenekTMBHOro pacTBopuUTeEns.
N-MeTUNNUPPONMAOH, HACLILWEHHbIN aueTUNEHOM, BbICLUMMW FrOMOSIOraMmm aueTuneHa n na-
pamMmu Boabl, N3 kyboBon yactmn gecopbepa | CTyneHn NoCTynaeT Ha pacnpenenuTenbHyo Ta-
penky Tennosoro gecopbepa Il cTyneHn, cocToawero n3 BakyyMHOro n TennoBoro gecopbe-
pa. B BakyymHOM gecopbepe |l cTyneHn npomcxognt gecopbumsa OCTaBLUMXCA PaCTBOPEHHbIX
B N-MeTunnupponmaoHe rasoB W BbinapuBaHne BoOAbl. 3 BepxHEeW 4acTn BakyymHOro ae-
copbepa |l cTyneHn BakyyMHbIM KOMNPECCOPOM OTOMpaeTCa aueTuneHcogepxallasa napora-
30Bad CMecb (aueTuneH-Cblpel), HanpaesnsemMas B Tennosown pecopbep, rae nNpoucxoauT
Aecopbums aueTuneHa n3 HarpeToro pacTBOpUTENS N AONONHUTENBHAA OYUCTKa aueTuneHa-
cbipua oT BbICLWMX romonoroB auetunena. C 15-1 unn 20-n Tapenkn BakyymHoro gecopbepa
oTbupaeTcs naporasoBas CMeCb, CoAepXalian BbICLUME FOMONOrM aueTuneHa, aueTuneH,
napbl BoAbl U N-MeTUNNUPPONUAOH, KOTOpas 3aTeM B MPOMbIBHOW KOJNTOHHE OYULLAeTCa OT
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napoB N-MeTUINMPPONAOHA U HanpaBASieTCa Ha cxkuraHue. ALETUEeH-Cbipel, BO3BpaLlaeT-
csl B flecopbep | cTyneHu.
9) Ounctka N-meTunnupponuaoHa ot NoAMMEpPOB. [N18 yaaneHus 13 UMpPKYMpYoLL

ro N-meTnnnupponuaoHa nosmMepoB, obpasylumxca B npoueccax abcopbumm m aecop6b-

UMM aueTuneHa, B ABe CTyNeHU NPOBOASAT pPereHepauuio pactBopuTenss MeTogom ABYXCTY-
NeHYyaToro Bakyym-ynapuBaHusi. OuulLiEHHbIH OT nonMMepoB N-MeTUNNMPPONNAOH BO3Bpa-
waetca B uvkn. Cyxoil OCTaTtOK MNOAMMEPOB, MOJTYYEHHbI B pe3ynbTaTe BbiNapuBaHUSA
ocMonieHHoro N-meTunnupponuaoHa B ucnaputensx Il cTyneHu, BbIrpy)aetcs B OyHKep-
HakonuTeNb U fasiee HanpasBAseTCcsa Ha 3axXOpPOHEHNe.

PucyHok 2.16 — lMpuHUunuanbHas TeXHosIornyeckaa cxema npounsBoacTea
aleTtunieHa
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2.19 BuHunauetar

Chipbe 0n1s npouecca: aueTuneH, yKeycHasa kucnora.

Llenesol npodykm: BUHUNawueTar.

[No6oyHbie nPodykmei: aueTanbierns, aueToH, rMapPOXWMHOH, 6eH3on, sTunuaenana-
LeTaT, KPOTOHOBbIN anbaerng.

Kamanusamop: aueTaT UMHKA, HAHECEHHbIN Ha aKTMBUPOBAaHHbIW Yrofb.

Xumudeckas peakyus:
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Kpamkoe onucaHue mexHoI0au4ecKoeo npoyecca:

MeTon npousBoacCTBa BUMHMMALETaTa — CUHTE3 BUHWNAUETaTa M3 aueTuneHa u yk-
CYCHOW KMCNOTbI B NaporasoBoun ase B CTaTUYECKOM Croe Katanmsatopa, KOTOpbIM ABNAET-
cs aueTaT UMHKa, HAHECEHHbIN Ha aKTUBHBIA Yrosb.

Cragum TEXHONOMMYECKOro npovecca Npon3BoACTBa BUHMNaueTaTa
(CM. pUCYyHOK 2.17):

1) 3arpyska cBeXero UmMHKaLeTaTtHOro KkatanusaTopa B KOHTakTHble annapartbl. Kata-
NM3aTopPOM 3anONHSAOT TPYOKM KOHTaKTHBIX annaparos.

2) PasorpeB kaTanusatopa asoToM. [na pasorpeBa (OXNaXpeHws) karanusatopa B
nepuog nycka arperata u 0TBoja Tenna 13 30Hbl peakumm B NpoLecce CUHTE3a BUHUNaUeTa-
Ta B KOHTaKTHbIX annapaTtax UCNomMb3yeTCa HarpeToe Macro, LUMPKYNMpyoLwee no MexTpyo-
HOMY NPOCTpaHCTBY annapaToB. [1pn noarotoBke k paboTte cuctem TennoobmeHa (Macnocu-
CTEM) KaTanmaaTtop B KOHTaKTHbIX annapaTtax npeaBaputenbHO pa3orpeBaeTCa NoAorpeTsbIM
asoToM.

3) UtoObl He ponyCTuUTL Ae3akTuBauMl KaTanmsaTtopa BO BPEMS €ro pasorpesa,
HarpeTbi a3oT NPOMyCcKaroT Yepes3 Mcnaputenu, npeaBapuTenbHO 3anonHEHHbIE YKCYCHON
KMCNOTOW; NPOBOAUTCA NPONUTKA KaTtanmsaropa YKCYyCHOW KMCNOTOW.

4) Npuem cBexero aueTuneHa n KOMNpPUMMMpoOBaHMe CMELLaHHOro auetuneHa. AueTtun-
NeH nofaeTcs B OTAENEHME BUHUNaUeTaTa, B NIMHUIO 0BpaTHOro (LMPKYNALMOHHOIO) aueTu-
NeHa, CMELUMBAETCA C HUM, KOMAPUMUPYETCS A0 aasneHns He bonee 0,065 MlMa n nopaet-
CS B ucnaputenu, rage CMeLmBaeTCcs C napamMm yKCyCHOM KUCNOThb.

5) KoHBepcnsa ykCyCHOM KUCNOTOW aueTureHa B naporasoBon dase B CTaTUYECKOM
Crnoe karanusaropa C NofnyYeHMeM peakuMoHHbIX rasoB. lNaporasoBas CMecChb aueTuneHa u
YKCYCHOW KMUCNOTbI, HarpeTas Ao Temnepartypbl, HEOOX0ANMOM ANS Havana CuHTesa BUHWUNa-
LueTarta unu pasorpeBa Kartanusaropa B KOHTaKTHbIX annapaTax, NocTynaeT Yepes BepxHue
KPbILLKM B KOHTaKTHbIE annapaTtbl U NPOXOAMUT C BEpXa B HNU3 TPYOKM C UMHKaLeTaTHbIM KaTa-
nm3aTtopoM. PeakumnoHHbIe rasbl BbIXOAAT N3 KOHYCHbIX HWXKHUX KPbILLEK KOHTaKTHbIX annapa-
TOB M, NPONASA Yepes pekyneparTop, NOCTyNarT B HXKHIOK YacTb Ckpybbepa.

6) KoHBEPCUIO YKCYCHOW KUCMOTOW aueTuneHa B naporasoBon hase ¢ NonyuYeHueMm
peakUMOHHbIX ra30B MOXHO pasfenntb Ha 4 nepuoaa: NyckoBOW, BbIBOA arperara Ha Makcu-
ManbHYH Harpysky, nepmog ctabunbHon paboTbl C BbICOKOW MPOU3BOAUTENBHOCTLIO, 3aKIH-
YNTENBHLIN NepMog paboTbl CO 3HAYNTENBHOW NOTEPEN MPOM3BOAUTENBHOCTU. Becb Lukn
anutca okono 320-480 cyT, MO OKOHYaHMM KOTOPOro BbINOMHAIT NMeperpysky katanusaropa
KOHTaKTHbIX annapaTos.
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7) KoHgeHcaums 13 peakumMoHHOro rasa nNpoayKToB, HaXO4AWMXCS B NapoBOn dase u
nonyyeHne BuvHUNaueTara-coipua. B ckpybbepe peakumoHHbIE rasbl OpOLLATCA BUHUNALE-
TaroOM-CbIPLIOM, B pe3ynbTarte Yero U3 peakymMOHHbIX ra3oB KOHAEHCMPYETCA YKCYCHasa KUCTO-
Ta, BMHUNAUETar, auetanbierng, KpoTOHOBbIWM anbaerua, stunvaenguaerar u gpyrue no-
©OYHbIE NPOAYKTLI peakumn.

8) CxxuraHme nyckoBbIX (NepUoanNYecKnx), NOCTOSHHBIX N aBapunHbIX cOpPOCoB Ha da-
KenbHOW yCTaHoBKe. M3 BepxHeEN yacTn ckpybbepoB BLIBOAUTCA HE BCTYMUBLLWMA B PeaKLUmIO
aueTuneH, KoTopbii Bo3BpaljaeTcs B Unkn. Bo nabexaHne HakonneHus B LUPKYNALNOHHOM
auetmneHe romonoros auetmneHa, CO2, CO, Hz, CH4, a Takke asota n kMcnopoga, 4actb
BO3BpAaTHOro auetuneHa cbpacoiBaetcs Ha ¢aken Ne 1, Ne 2 unn HanpaenseTca B oTaene-
HWe NonyyYeHns auetanbgernaa.

9) MNeperoHka BuMHUNAUeTaTa-Cbipua C MNOMyYeHneM BUHWNaUeTaTa-pekTndukara.
Cwmecb BUHMNaueTara-cbipua C Npoaykramu peakuym noctynaeT Ha y3en pektudukayun, rae
nony4arT TOBapHbIN BUHUNALETAT B NPOLECCe CrneayroLwmx CTagum:

- pasgenenna BUHunaueTarta-cbipLa Ha NerkoKMnaAWme 1 THKENOKUNALLME KOMMOHEHTbI;

- BblAENeHns auetanbierngHon pakumm BuUHUNaUeTata M3 CMeCK NerkoKMnawmx
KOMMOHEHTOB;

- BblAENEHNS CMeCcKn aueTanbiernga n aueToHa, a Takke BuHMnauyeTaTa us auetans-
AerngHon dopakyun BuHUNaueTaTa (CMecb aueTtanbaermga u auetoHa ganee HanpasnseTca
Ha cxkuraHne Ha YTO);

- BblAEMNEHNS BbICOKOKUNALLUMX KOMMOHEHTOB (TMAPOXMHOH, BeH3on, sTunuaengnave-
Tar, KPOTOHOBbIM anbgerng), ¢ nonyydeHnem BUHWUNaueTaTa-pektudukara (ToBapHbI BU-
HunaueTtaTt oTkadmBaeTca Ha cknag JIBXK B xpaHunuwa);

- BblAEMNEHNS U3 YKCYCHOW KMUCIOTbI BbICOKOKMMALLMX KOMMOHEHTOB (BbICOKOKMMALLME
KOMMOHEHTbI [TMAPOXMHOH, OCMOfbI, STUNUAEHAMaUeTar n ap.] HakannmBarTCa U Hanpas-
NaTCA Ha ckuranme Ha YTO);

- BblAENEHNS KPOTOHOBOW bpakummn (KPOTOHOBOMO anbgernga v Bogbl) (BblaeneHHas
pereHepmpoBaHHasa yKCyCHasa KMCNoTa BO3BPAaLLaEeTCa B LMK, KPOTOHOBas dpakumsa yKcyc-
HOW KMCNOTbI HanpaBnaeTca Ha oxuraHve Ha YTO).
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PucyHok 2.17 — lMpuvHUuunuasbHasa TexHosornyeckasa cxema npon3BoacTea
BUHUMaLeTaTa

2.20 MeTtmnauyerart

CbIpbe A/151 NpoLiecca: MeTaHos1, YKCycHas KucsoTa.
LieneBoii NnpoayKT: MeTualeTar.
KaTanusaTop: cepHasi Kuc/oTa.

XumMunyeckas peaxkums:
O kat O
CHIOH + wsc e, J1
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OH CH

KpaTkoe onvcaHne TexHO/I0rM4yeckoro npotecca:

MeToa npou3BoACTBa MeTunaueTaTta — atepudoukaums yKCYCHOW KUCMOTbl MEeTaHo-
JIOM C nocriefyowen pektugrkaumen npoaykToB peakuun. B kayecTBe Cbipbs ANs MPouU3-
BOACTBa MeTunaueraTa MCNoNb3yeTcsa MeTaHos, YKCycHas Kucnota. Ha ctaguu HenTpanu-
3auUmm Kyb6oBOW XUAKOCTU KOJSIOHHbI CEpHAasi KMCMOTa U YKCyCHasi K1CMoTa B3auMOAENCTBYIOT
€ 20-25%-HbIM pPacTBOPOM LLENo4YN ¢ 06pasoBaHMe BOAHbLIX PacTBOPOB Cy/bdiaTa HaTpust U
alerara Hatpus.
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OcHoBHble cTagmn npouecca (CM. pUCyHoK 2.18):

1) STeputhmkaumsa yKCyCHOM KUCIO0Tbl METUIOBLIM CMIUPTOM.

2) PaspylieHure azeoTpona meTtuiauerar-sofa 1 3KCTPakTUBHAA pekTudonkaums.
3) OuuncTtka pekTucpmkaumein meTnnaletara OT OCTaTKOB YKCYCHOWN KMUC/OTbI.

4) OuncTka KyboBOro octarka oT MeTaHona.

5) HenTtpanusayus Ky6oBOro ocratka.

PucyHok 2.18 — lMpuHuunuasibHasa TexHosornyeckas cxema npon3BoacTea
MeTunaueTara

Mpouecc nonyyvyeHnss 1 BbigeNeHusa mMeTunauetara BeAeTcs B O4HOW KOMOHHE (4MCro
Tapesiok — 57). KosloHHa yC/I0BHO COCTOUT U3 4 CeKUuui, pasfesieHHbIX MecTamy BBOAA YK-
CYCHOI KMC/OTbl, CEPHOM KUCNOTbl U MeTaHosa. HmkHAS cekums — oT Kyba [0 BBOAa MeTa-
HOMa CNYXXUT AN15 OTTOHKW MeTaHo/Ma OT peakuMOHHOW BoAbl. B aTol cekumm Takxke 3asep-
LIaeTCcA KOHBEPCUSI YKCYCHOW KMUCMOTbl B MeTunauetar. BTopas cekumss — OT MecTa BBoAa
MeTaHoNa [0 MecTa BBOJa Katasm3aropa — CEepHON KUCMOTbl, SBNSAETCA peakLMOHHOMN.
B 3T0In cekumm cTekarwass BHU3 YKCyCHas KMUC/0Ta B XWUAKOW pase B NMPUCYTCTBUM KaTaslu-
3aTopa pearupyet ¢ MeTaHO/IOM, KOTOpbIA NoAHMMAaeTcs BBEpPX B BuAe napos. pu 3TOM B
BEPXHEWN YacT! pPeakuMOHHOW CEKUUN peakumsi OCYLLLeCTB/ISAETCA Npu 3HAYNTENIbHOM U30bITKe
YKCYCHOW KMUC/OTbI, & B HWKHEN 4acTu — Mnpu 3HaunTeIbHOM U30bITke MeTaHos1a, YTO Mo3BO-
naeT pgoctnyb npaktnyeckn 100 % KOHUeHTpauum no KaokaoMy peareHty. TpeTbs cekumsa —
OT MecTa BBOAA CEpPHON KUC/IOTbl A0 MecTa BBOAA YKCYCHOW KUCMOTbl — CAYXWUT OIS 3KC-
Tpakuumn BoApbl YKCYCHOM KUC/IOTOW. B 3TOWN CEKLMM OCYLLEeCTBNAETCS MPOLEeCcC SKCTPaKTUBHOM
pekTucpmkaumm. Metunauetar obpasyeTt aseoTpon ¢ Bogon (3,1 macc. % BoAbl, Temnepary-
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pa kuneHna — 556 °C). YKcycHas KucnoTa 3SKCTparvpyeT BoOAy, paspylas npu 3SToM
aseoTpon. B pesynbtate paboTbl STOW CeKUMM C Bepxa KOMOHHbI BbIXOAWT MeTunaueTar,
NpakTUYecKkn He cogepxalimm sogy. YetBepras cekumsa — OT MecTa BBOAa YKCYCHOM KUCIO-
Tbl 4O BEpxa KOMOHHbl — CNYXUT ANA OYUCTKM MeTunaueTtata OT YKCYCHOW KUCNOThI.
B KONOHHY nogaeTcs yKCycHas KMcnoTa, METaHoM, CepHas KACNOTa, HEKOHANLNOHHBIA METK-
nauetar, obpasyromMmnca nNpu nycke 1 OCTaHOBKE KOMOHHbI M pacTBOp €4KOro HaTtpa Ans
HenTpanmsauum kyboBoW XMUAKOCTU. N3 KONOHHBI OTBOAMTCA rOTOBLIWM NPOAYKT — MeTMnaue-
Tar un KyboBasa XuAKOCTb, CoAepxalian BOAY, HenpopearMpoBaBLUY) YKCYCHYHO KUCNOTY W
conu, obpasyromecsa B pesynetare peakumn Heutpanusaumn. lNapbl meTunaugerara, BbIXO-
AALME N3 KOMOHHbLI, KOHAEHCUPYKOTCA B Aednermarope, HeCKOHAEHCUMpOBaBLUMECS Napbl
Aanee KOHAEHCUPYHOTCS B 0BpaTHOM XOMNOAWUNBHUKE, KOHAEHCAT CNMBaeTCA B MPUEMHUK U
3aTeM, CMELMBasCh C OCHOBHbIM MOTOKOM MeTunauertarta, AenuTca Ha 2 NoToka: nepsbiv
nojaeTcsa B KOMOHHY B BuAe dorermbl, BTOPOM OTOMpaeTCca B Ka4eCcTBE rOTOBOrO NpoaykTa.
AbixaHne eMkocTHOro obopyaoBaHNA OyLLECTBNAETCH Yepes3 rnaposaTeopbl. Abrasbl U3 rma-
pO3aTBOPOB MPOXOAAT OKOHYATENbHYH KOHAEHCaUMKO B KOHAEHCATOPE-XONOAUIBHUKE W Bbl-
OpacbiBaloTcs B atmocdepy, koHaeHcat cobunpaeTcs B NpUEMHMK U aanee nepepadartbiBa-
eTCH BMECTEe C HEKOHAMLMOHHBLIM MeTunaueTaToM. 'mapo3aTtBopbl 3anofiHeHblI METAHONOM Y
CHabXeHbl HapY>KHbIMW 3MEEBUKAMN, OXNaX4aeMbIMN PacconoM, obpaTHbIN XONOANIBHUK U
XOIOANNBbHUK-KOHAEHCATOP OXNaXAaroTCs pacCooMm.

2.21 MeTtaHon

Chipbe 0515 npouecca: CUHTe3-ras.

Llenesol npodykm: MmeTaHon.

Kamanusamop: meab-UNHK-antOMUHUEBBLIW KaTtanmaartop.
Xumuyeckas peakyus:

CO + 2H2 — CHsOH

Kpamkoe onucaHue mexHo02u4eckoao npoyecca:

CyLwHoCTb MeTofa nonyyYyeHna metaHona Ha arperate M-100-3 3akntoyaeTcsa B nepe-
paboTke CUHTE3-ra3a, OTXOAALLEro N3 NPOM3BOACTBA aueTUNeHa, B METaHON Ha Meab-LNHK-
antoMMHNEBOM KaTanusartope, 6e3 O4YMCTKM MCXOAQHOro rasa OT OCTaTOYHbIX KONMYECTB He-
npeaenbHbIX YrneBoAOPOAOB (aueTuneHa, sTuneHa), Kucnopoga, a Takke MUKponpumecem
APYIrMX COEANHEHNN.

Mpon3BoacTBO MeTaHona nNpeacTaBnseT cobon MHOroCTaaNUNHLIN NPOLECC:

- CMELLEHNe N KOMMPUMUPOBaHME CUHTE3-ra3a N BOLOPOAA;

- CMHTEe3 MeTaHona ¢ nony4YeHnemM MetTaHona-cbipua,;

- pekTudurKauma meTaHona-coipua ¢ nonyYeHnemM MeTaHona TeXHUYECKoro.

PaboTa nponseoacTBa aUeTUNeEHa Ha CUHTE3-rase OTNNYaeTCa PSAOM OCODEHHOCTEN,
KOTOpbIE ONPeaenatTCa COCTaBOM UCXOAHOMO CUHTE3-rasa.

MpumecK cuHTEe3-rasa fendarca Ha ABe rpynnbi:

- XMMUYECKN aKTUBHbIE: aueTuneH, HenpeaenbHble, KMCNopoga, napbl
N-MeTMNNMPPONMAOHE,

- UHEPTHbIE: METaH, a3oT, aproH.
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[MepBble coeguHeHNs MOryT BCTynaTb B peakumm NpUcoeguHEHUs, 3aMeLLeHns, BNu-
ATb Ha aKTMBHOCTb Karanmsartopa, BTopble — obpa3sytoT 6annact, HakonneHne KOTOpOoro
NPUBOAUT K CHXKEHMIO aKTUBHOCTW Katanmaatopa W CHKEHMIO NPON3BOACTBa MeTaHona.

CuHTes-ras n3 npomsBOACTBa aueTureHa NnocTynaeT Ha y3en rasoBov KOMMpeccuu,
NpoXoauT cenaparop U B PuUneTp ANA OYUCTKN OT NPOAYKTOB KOPPO3UM METANMOB M Kanenb-
HO-KMAKUX a3po3onen. OUnLEeHHbIM CUHTEe3-ra3 NocTynaeT B KOMMPECCop, CMELLUMBAaETCH C
BOAOPOAOM, MOCTYNaLWLMM 13 NPOU3BOACTBA YKCYCHOW KUCNOThbI, CKMMaeTCa A0 AaBMeHUA
4.5 MlNa, oxnaxgaeTtcs 1 NocTynaeT Ha o4ncTKy oT N-meTunnmpponungoHa, nocTynarowero ¢
CVHTE3-ra3oM NpOM3BOACTBA aleTuUneHa, B yronbHble agcopbepsl.

CxaTtblh B KOMMpPECcope CBEXWW ras, nocrne O4YMCTKM B YrofbHbIX agcopbepax oOT
N-MeTunnMpponmMaoHa, NnocTynaeT B TpybonpoBoa Bcaca LEeHTPOOEXHOrO LMPKYNALMOHHOIO
KOMMpeccopa, rae CMeLmBaeTCs C LMPKYNALMOHHBIM ra3oM M NOCTyNaeT U peakTop, BbINom-
HEeHHbI Mo NpoekTy pupmbl «MeTaHon-Kasaney, KOTOpbIA aeT BO3MOXHOCTb PerynmpoBath
yharneHuwe Tenna peakumMm B Macce katanmsaropa.

B peakTope cuHTe3a MeTaHona npomMcxoauT npouecc obpasoBaHus MeTaHona-cbipua
N3 OKUCK N ABYOKUCK yriepoga 1 BoAopoAa Ha Meab-UMHK-antoMMHUEBOM KaTanuaaTope nog
nasnerHvem He Gonee 4,9 MlMa (49,0 krc/cm?) n Temnepatype 483-553 K (210 °C — 280 °C).

MeTaHon-Cbipely, HanpaBnsaeTca Ha pekTudunkaumo. [0ToBbIN NPOAYKT — METaHOoN
TEXHNYECKUN — OXNaX[aeTCa B XONOAUNBHUKE U, MPOUAS OYUCTKY OT aMUHOCOEANHEHNN B
apcopbepax, BblgaeTca Ha BasncHeIn cknag. [Ansa BbiBOAA MHEPTOB M3 CUCTEMbI CUHTE3a
npeaycMoTpeHa NocToaHHas npoayeka arperata. Beligada npogyBOYHbIX ra3oB M3 CUCTEMbI
OCYLLIECTBNAETCA 4Yepe3 cenaparop BblAENeHUs MeTaHona B KOMMEKTOP TaHKOBbIX W Mpo-
AYBOYHbIX ra30B M fanee B Lexa NpoM3BOACTBO aMMUaka, YKCYCHOW KUCNoTbl, NMBo kak Ton-
NVBHBIA ra3 B Lex NpOM3BOACTBa aueTuneHa unm Ha daken. [na BbiBOga WHEPTOB U3 CU-
CTEM KOMOHH peKTUdmKaLmm NpoayBOYHbIA ra3 No KONNEKTOpY BblaaeTcs Ha daken.

2.22 bytaHon

Chipbe 0515 npouecca: aueTanbaern.

Lienesol npodykm: H-ByTaHon.

Kpamkoe onucaHue mexHo02u4eckoao npoyecca:

MeTon npowusBoacTBa H-OyTWUNOBOro CNvpTa OCHOBaH Ha MNOMyYeHUW anbfonsa no-
CPEACTBOM anbAoNbHOM KOHAEHCauMM aueTanbaernga, gerngpartaumm nonyy4eHHoro anbno-
NS B KPOTOHOBbLIA anbierni ¢ ero nocnefyrowmm rmapupoBaHmemM B H-OyTUNoBbIA CNNPT U
npepcraenaeTr cobon MHOroCTaguMnHbIA NpoLecc (CM. pUCyHok 2.19):

- anbAonbHas KoHgeHcauus aueTanbaernia B ansfone;

- gerngparayusa anbfons, ¢ nonydyeHnem KpoToOHOBOro anbernaa;

- pekTudurKauma cMecun NPOAYyKTOB Aernapartaumm ¢ Lenbio BblAeNeHUs KPOTOHOBOIoO
anbgernaa;

- IMapupoBaHne KPOTOHOBOMO anbfernia B napoBon ase Ha MegHOXPOMOBOM KaTa-
nmsarope, ¢ nony4yeHmem byTaHona-colpLa;

- azeoTponHas ocyllka byTaHona-colpua;

- rmgpupoBaHne 06e3BoeHHoro BytaHona noj AaBfeHNEM Ha XPOMOHWKENEBOM Ka-
TanmsaTope (kngkodasHoe ruapuposaHue);

- pekTudurKauma NnpornapupoBaHHoOro BytaHona;
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- oTnapka gysenbHbIX Bo4 (KyOoBbIX OCTATKOB) OT OpraHnkKn (KPOTOHOBOrO anbaernga
n ByTaHona) n ouncTka ra3oBbIX BbIOPOCOB;

- TMAPUPOBAHME «JTETKOW dOpaKkLmMmy;

- pekTudrKauma NporMapupoOBaHHON «NErkKoM opakLmmny.

MNMepBas cragusa npouecca. AnbaosibHasi KOHAeHcauus aueTanbgernaa

CyLLHOCTb TEXHOMOMMYECKOro npoLecca anbaonmsaumm auetanbaernia 3aknoyaeTcs
B MCMNOMNb30BaHNN peakumm anbAonbHOW KOHAEHCaUMN aueTanbiernija B BOAHOM pacTBoOpe,
B MPUCYTCTBUWN Katanusartopa — pacteopa eakoro Hatpa (NaOH) B anbgonmsarope KonoH-
Horo Tuna. Temnepartypa B 30He peakuynn — 40 °C — 50 °C.

Bropas ctagus. Npouecc aermgpartaunm anbaosns ¢ Nosly4eHUeM KPOTOHOBOIO
anbgerunpa

CyLlHOCTb npouecca nonyyYeHns KpOTOHOBOTrO anbiernaa 3aknoyaeTcs B UCMNonb30-
BaHUM peakuun germaparaumm (oTwenneHnsa MoneKkynel BOAbI) anbAons B KUCNOW Cpeae nog,
nasnerHvem P = 2 5 krc/cm?, npy Temnepartype 125 °C — 138 °C B KpOTOHU3ATOPE KOMOHHO-
ro TMna ¢ KonnavkoBbIMK Tapenkamu. KatanmsaTopom npouecca ABNAETCa YKCyCHas KUCNo-
Ta n ee conu (kmucnasa cpega). B pesyneTate peakunm perngparauum (temnepartypa —
125 °C — 138 °C, paenerne — 2,5 krc/cm?) oBpasyeTcsl HeHacblleHHoe (HenpeaensHoe)
COefMHEHNe — KPOTOHOBbLIN anbaerng. B pesynetare BO3AENCTBUA BbICOKMX TemnepaTtyp
0BpasyroTca «OCMOIbI» — NPOAYKTbI FNYOOKOW KOHAEHCauMn 1 nonuMmepusaumm ansgonsa mn
auetanbgernaa.

Paspenenve cmecu auetanbaernia, KPOTOHOBOroO anbaernia v BoAbl OCyLLECTBNAET-
CH B PEKTUMOUKALMOHHOW KOMOHHE. [Mony4eHHbIN a3eoTpon «KPOTOHOBbLIA anbierng-soaar
pasgenseTca MeTogoM OTCTOS — WCMNONb3YETCA PasHOCTb YAENbHbIX BECOB KPOTOHOBOMO
anbaernaa v Boasbl.

Tpetbs ctagua. lNMpouecc rMapmpoBaHMA KPOTOHOBOIO anbaernaa

CyLHOCTb Npouecca 3aknio4aeTcsa B UCMOMb30BaHUM peakumm ruapupoBanHms (Npmco-
eAMHEHNA MONeKyNbl BOAOPOAA K MOSEKyNe KPOTOHOBOrO ansaernga U MacnsHoro anegern-
Aa) B napoBon ase, Ha MegHO-XPOMOBOM Kartanumsartope C nonyyveHnem BytaHona-ceipua.
MoBouHasa peakymsa: HeNnonHoe rmapupoBaHMe KPOTOHOBOTrO anbaernaa. byraHon-ceipel no-
CTyNaeT Ha y3en a3eoTPOnHOW OCYLLUKM ANS OTAENEHNA BOAbI U HUSKOKUMNALMX KOMMIOHEHTOB
oT BytaHona. CywHOCTb npoLecca 3aknio4aeTcs B UCNOMb30BaHUM CNocobHocTM ByTaHona
obpa3oBbiBaTb a3e0TPOMNHYH CMECh C BOAOW, KOTOPas BbIBOAUTCA N3 KONMOHHbLI pekTuduka-
Luun. Paspenenve aseoTtpona «byTaHon-Boga» OCYLLECTBNSETCA METOAOM OTCTOS W paccrno-
€HWS, Ha OCHOBE pasHUUbl B YAENbHbIX BECAX WU pasnnYHOM pacTBOPUMOCTU APYr B Apyre
BoAbl 1 ByTaHona.

YeTBepTana ctagus. FTmapupoBaHue HenpeaerbHbIX U KAPOOHUIbHbLIX
coeAuHEeHUN, coaepxawmxca B 06e3BOXXEeHHOM OyTaHone

BoccraHoBneHne HenpepenbHblX U KapOOHWMbHBIX COEAUMHEHUA — UL pUPOBaHME
06e3BOXeHHOro ByTaHona NpoBOAUTCH B XUAKOW dase noj aasneHnem 7—15 krc/cm? v npu
Temneparype 115 °C — 155 °C Ha XpOMOHMKeneBoM Katanumsartope (KungkodasHoe rmgpu-
poBaHue). O4nLLEHHbIE OT OpraHMyecknx npumecen (6yTnnoBoro cnupTa n Ap.) U OXNaxaeH-
Hble BOAOPOAHbIE OTAYBKM C Yy30B rmapupoBaHs NOCTyNaT Ha BCOC BOAOKOSbLIEBOW raso-
AYBKM M HaNPaBnaoTCA Ha yTUnn3auuo (MCnonb3oBaHne) B NPOM3BOACTBE aueTuneHa.
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OTnapka doy3enibHbIX BoA (Ky60BbIX OCTATKOB) OT OpraHuKn (KPOTOHOBOIO
anbgernga n 6ytaHona) n o4McTka ra3oBbiX BbIOPOCOB

OTnapka opraHuvyecknx npumeceir 13 KyOOBOW >XUAKOCTM KOJIOHHbI PeKTUdmKaumn
KPOTOHOBOrO asibgernga ocyLecTBAAeTCS B OTNapHOM konoHHe. OTnapeHHasi OT OpraHuku
BOZa Yepe3 CMOSIOOTCTOMHUKMA OTBOAMUTCA MO OpraHNYyeckn 3arpsA3HeHHOW KaHanmsauuu Ha
BUOXMMMNYECKYIO OUNCTKY. BogHble cnou, cogepxaiwme 6yTaHon, M3 annapartoB y3na ruapu-
poBaHMsA KPOTOHOBOMO asibaernga, M3 KyboBOW YacTU OTMapPHOM KO/IOHHbI, OTBOASITCS MO Op-
raHM4Yeckn 3arpsi3HEeHHOW KaHa/msauum Ha OGMOXMMUYECKYHD OYMCTKY. A30THblE OTAYBKA U3
annapaToB U eMKOCTei y3na gerungpataumm anbions u pektudukaumm auetanbgernga us
XpaHUNuLy auetanbgernga u co CNMBO-Ha/IMBHOM 3cTakadbl CKMafa Cbipbs U roTOBOM Npo-
OYKLMX NOCTYNatT Ha OYMUCTKY B OTMbIBHYK KOJIOHHY, A€ MPOMCXOAUT OTMbIBKA a30THbIX
OTAYBOK OT auetasibervga nytem ero pactsopeHus B Boge. OunueHHble OT auetasibaernga
CAYBKM Yepes ryapos3arBop copacbkiBaloTca B aTMocdepy.

PucyHok 2.19 — lMpuvHuunuasibHasa TexHosornyeckas cxema npon3BoacTea
6yTaHona

2.23 MonNnMBNMHNMOBLINW CcNNpPT

Cblpbe 4115 npoLecca: No/MBUHUIALLETAT.

LieneBoi npoayKT: NOJIMBUHWMIOBIA CNVPT.

KaTanusaTop: ruapokcua Hatpus.

KpaTkoe onvcaHvne TEexHOMorMyeckoro npotecca:

Mpon3BOACTBO COMNOIMMEPOB BUHU/IOBOTO CNupTa U BUHUNaueTaTta (BA), Ha3blBaeMbIX
nonunBMHUNOBbLIM cnupTom (MBC), ocylecTBseTcss METOAOM LLEe/OYHOro ankorosmsa nosu-
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BuHunauetata (MBA), nonyyaemoro nonvMmepusauvein BuHWMaueTata B cpefe MeTaHona
(nakoBas nonvmepusalms) No HEMOJSIHON KOHBEPCUM HeNpepbIBHbIM CNOCOGOM.

MonusnHunayetat (MBA) nonyyawT nytem nonvMmepusaunn BUHWNaueTaTa B Kade-
CTBE MOHOMepa, a306mncm3obyTUpoHUTpUia (nopodopa) B KAYECTBE MHMUMATOPA U METaHo-
na B Ka4yecTBe BCMoOMOrateslbHOro areHTa nepegayn uenu.

MoNMBMHWAOBLIA CNIMPT MOJTyYaloT M3 pacTeBopa MNosnBMHWIALETaTa B MeTaHose Mnoj
BO3JENCTBMEM KaTasmsaropa — rmapokcuaa HaTpus Mo peakumu nepeatepudukanmn v no
peakumn oMblieHns (CM. pucyHok 2.20).

PucyHok 2.20 — lMpuHUuMnuanbHasa TexHosiornyeckas cxema nponsBoAcTBa
NoJSIMBUHUMIOBOTO cnupTa

2.24 YKcycHasda KucnoTta

Cblpbe f/1a npouecca: MeTaHo/1 U MOHOOKCUA, yriiepoaa.
LleneBoin NpoAyKT: YKCyCcHas KucroTa.
KaTannsaTop: KOMMN/EKCHbIE COeANHEHUA POaUS.
KpaTkoe onvcaHne TexHO/I0rnM4yeckoro npotecca:
YKCyCHasi KicnoTa nosiydaeTcs npsimMbiM B3aMMOeNCTBMEM OKCuAa yrnepoga v meTa-
HO/Ma B rasoXWOKOCTHOM peakTope C MeXaHU4ecKuM nepemelunBaHuem. TexHOSI0rmyeckuii
npoLecc NPou3BOACTBA YKCYCHOW KUC/IOTbl COCTOUT U3 CrieAyoLWmMX CTauiA:
1) TlonydeHune okcuaa yrnepoga:
a) 0YMCTKa NPUPOAHOrOo rasa OT CEPHUCTbIX COeANHEHUI;
6) KOHBEpPCUS NPUPOLAHOro rasa;
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B) OYMCTKA KOHBEPTMPOBAHHOIO rasa OT AUoKcuaa Yriepoaa,;
r) rasopasgeneHue;
4) KOMNpemMupoBaHMe rasoBbIX MOTOKOB.

2) MapoobpasosaHue, pacnpeneneHne napa n KoHgeHcaTa;

3) BcnomoraTtenbHble y3nbl M YyCTaHOBKMU;

4) MNony4eHne yKCYCHOW KUCIOTbI:

a) CUHTEe3 YKCYCHOMW KUCNOTh,

0) pekTndurkauma yKkCyCHOMN KNCNOTbI;

B) ynaenvBaHue nerkmx dopakumm;

r) NPUroToBMNEHME KaTanmaaTopa 1 NpomoTopa.

5) XpaHeHune rotoBon NpoayKUMM, BCMOMOraTesbHbIE Y3nbl U YCTaHOBKMN.

OnucaHue mexHonoau4ecKoa0 npouecca nosyvyeHus okcuda yenepoda.

OuncTka NpMpPOAHOro rasa OT CEPHUCTLIX COEANHEHMN.

[Ana katanumsatopa KOHBEPCUM MEeTaHa, cepa ABNAeTCA S40M, NOSTOMY MPUPOLAHbIV
ras NPOXOAUT NPeaBapUTEnbHYIO OYMCTKY OT CEPHUCTbIX coeanHeHnn. OuncTka NnpoBoOaMTCA
B ABa 3Tana. Ha nepBom aTane cepoopraHuyeckne CoeauHeHns, cogepxawmecs B Npupoa-
HOM rase, NoABepraTCa rMapUPoBaHNO Ha kobaneTMonNnbaeHOBOM KaTanuaaTtope. Ha BTo-
POM 3Tane oCyLLEeCTBNAETCA NOrnoLeHne CepoBoA0pPOaAa OKCUAOM LIMHKA.

KoHBepcus npupogHoro rasa.

Okcug yrnepoga nony4yaroT napoyriekncrnoTHOM KOHBEpCUeEn npupogHoro rasa. lNpo-
LecC OoCyLlecTBnseTcs B TpybyaTon neum pudopMuHra Ha HUKENeBOM KaTanuaaTtope npu
Temneparype rasa Ha Bbixofe peakynoHHbIx Tpyd 790 °C — 885 °C, pasnenun 1,0-1,2 Mla
n oBbemHon ckopocTu He Bonee 2300 4!, Peakuusi naposoro pudpopMmHra SBRseTca aHA0-
TEPMUYHOW, U TEMMO peakumm obecneymBaeTCa CKUraHMem TonnvMBa — NPUPOAHOro rasa,
TOMMMBHOrO ra3a, OTXOAALLEro U3 KpMOreHHon yctaHoBku. Heobxognmoe gna npouecca Ten-
N0 NONy4yaeTcsa Npu CKUraHMn TONnMBa B NaHenbHbIX BecCnnamMmeHHbIX ropenkax n No4BOAUT-
CSl Yepesd CTEHKM peakLMOoHHbIX TPYD neyn. Tenno KOHBEPTUPOBAHHOIO rasa yTUnmnanpyeTcs B
KOTnax-ytunuaaropax ansa nonydyeHus napa. OKoHYaTenbHOEe OXNaxaeHwe rasa npoBoaMTCA
B BOAAHOM XONOAWIbHUKE, CKOHAEHCMPOBAaBLUAACA Brara OTAENAETCA B cenapartope U uc-
nonb3yeTca B cucteme napoobpasoBaHus. MMony4YeHHbIN KOHBEPTUPOBaHHBIWM ra3 Hanpaens-
eTCs Ha CTaguo OYUCTKM OT gnokeuaa yrnepoga. lNpouecc kKoHBepcun BEAETCA Takmum obpa-
30M, 4YTOObI B NONYYEHHOM KOHBEPTUPOBaHHOM rase obbemHas [0Nna OCTaToOuMHOro MeTaHa
coctaBnsana H/6 0,8 %.

OuuctKka KOHBEPTUPOBAHHOrO rasa oT AMoKcuaga yrnepoga

Anokena yrnepoaa, NPUCYTCTBYOWMA B CbIPEEBOM KOBEPTUPOBaHHOM rase, yaanseT-
ca nytem abcopbumm metunanataHonammHom (MOOA) B abcopbepe. OumeHHbin ot CO2
ras KOMNPeccopoM MNOAAEeTCa Ha CTaguio pasfeneHna CMecu oKkeuaa yrnepoga u Bogopoga.
PereHepaums HacbIWEHHOrO AWOKCUMAOM Yyrnepoja MeTUnamaTaHoNnamuHoOBOro pacrteopa
NPOBOAUTCA B KONOHHOM annapare (pereHepartope). BblaenmBumncs npu 3ToM AUOKCUG yr-
nepoja cHoBa MCMNonb3yeTca B npoLecce.

MasopaspeneHue

[[a3oBas cMechb Nocne crtagmm OYMCTKM OT AUOKCuAa yrnepoga CKMMaeTCca KoMnpec-
COpPOM U NOAAETCA Ha CTaauio rasopasgeneHuns. lNponaa npeaBapuTenbHY OCYLLKY Ha CUH-
TeTnyecknx yeonurtax ot Bnarn n CO2, ncxogHeln ras nogaetca B Onok pasgeneHus rasos.
Bnok pasgeneHnsa rasoB — 3TO yCTaHOBKA, COCTOALLAA U3 Tpex TapenbyaTbiX KOMOHH, Ten-
NooBbMEHHON N eMKOCTHOM annapartypsbl, TypboaeTtaHaepa n scnomorarensHoro obopyaosa-
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H1A. B Bnoke oCyLecTBNAETCA HU3KOTEeMNepaTypHoOe pasfeneHme NCXO4HOro rasa Ha oKCug,
yrnepoga, Bogopoa n metaH. Bogopog aBnseTcs 0TXo4om npouecca v UCNonb3yeTca B ApY-
rmx npoussoacTBax. MeTtaH ncnonb3yeTca B kadyecTBe abcopbeHTa okcnaa yrnepoaa B nep-
BOW KOMOHE HM3KoTemnepaTypHoro 6noka. [onyyYyeHHbIn OKCua yrnepoga HanpaBnaeTca Ha
CTaAMo CUHTE3a YKCYCHOM KUCNOTh.

KomnpemupoBaHuMe ra3oBbix NOTOKOB

Ana cosganna Tpebyemoro gaeneHus ras3oBbIX NOTOKOB Ha BCEX CTagusx npouecca
NonyyYeHns okcmnaa yrnepoia Ucrnonb3yTCa ABa NOPLUHEBLIX O4HOCTYNEHYaTbIX KOMMPECCOo-
pa 6e3 cMasku LMNUHAPOB U TPK LEHTPODBEXHBIX C 0BLLEN CUCTEMOWN CMa3KMN.

MapoobpasoBaHue

B npouecce nonyyeHns yKCyCHOW KUCNOTbI UCMONb3YETCA Nnap pasnmyHbIX NapameTpoB:

1) Map c nasnenHviem 4,0-4,4 MMa (40-44 krc/cm?).

2) Map ¢ gasnenvem 0,55-0,85 MMa (5,5-8,5 krc/cm?).

3) Nap ¢ pasneHnem 1,40-1,50 MMa (14-15 krc/cm?).

Map ¢ nasnenvem 4,0 MMa (40 krc/cm?) NonyYaeTcsa Ha CTagum KOHBEPCUM MPUPOAHO-
ro rasa B 3MeeBMKax 1 B OXNaguTenax 3a cyeT yTunmaaymm Tenna KOHBEPTMPOBaHHOIO rasa
N AbIMOBBIX ra30B.

Map ¢ aasnenvem 1,4 MMa (14 krc/cm?) nonyyaetca peayLuposaHnem napa 4,0 MMa
(40 krc/em?) n napa ¢ gasneHvem 2,0 MIMa (20 krc/cm?2), nocTynaroLLero 13 ceTu.

Map 0,55-0,85 MMa (5,5-8,5 krc/cm?) nonyyaetca u3 napa 1,4 MMa (14 krc/cm?) na
3aBOACKOM CETU M UCMONb3YETCA Ha BHYTPEHHWE HyxXAbl Liexa. metoTca aBe cuctemMbl cbopa
napoBoro KoHaeHcaTta. B ogHon cobupaetca koHpgeHcat napa 1,4 MlMa. U3 sTton cuctemsl
nap BTOPUYHOrO BCKMMNaHWA BblgaeTca B kKonnektop napa 0,85 Mlla noHmwKeHHOro gasneHus,
a KOHAEeHcaT UCnonb3yeTcs B cucTeMe napoobpasoBaHuns, M30bITOK KOHAEHCaTa Bbl4aeTcs B
CeThb.

CUHTE3 YKCYCHOM KUCNOTbI

YKCYCHYIO KUCNOTY NONyvarT KapOboHMUNMpOBaHMEM MeTaHona npu TemnepaType
185 °C, aaBneHun 2,8 MlMNa (28 krc/cm?) B MPUCYTCTBUM KaTanuMsatopa npouecca — KOM-
NNEKCHbIX CoeanHEeHNn poans. [IpoOMOTOPOM KaTtannaaTopHOM CUCTEMbI SBNAOTCA CoeauHe-
HWSA noga — NOAUCTbIN METUM N NOAUCTLIN BOLOPOA.

Kpome nponmMoHOBOW KMUCNOTbI B NpOLECcce CUHTe3a obpasytoTca Apyrve nerkokmns-
LMe NPUMECH, TakMe Kak MypaBbMHas KACNOTa, aueTtansaerns, AUMeTUnoBein 3dovp, N T. 4.,
a TakKke HacbIWEeHHble yrneBogopoab! (ankaHsbl)

Pektndumkaumsa yKCycHOM KUCNOTbI

OuncTka yKCYyCHOW KUCNOTbl NPOBOANTCA Ha YeTbIpeX PEKTUUKALMOHHBIX KONOHHAX.
B nepBon KONOHHE (KONMOHHE Nerknx dpakumin) n3BrnekaeTcs ocHoBHas Yactb npomoTopa (Hl,
CHal), HekoTOpas 4acTb BOAbI U POAUS, YHECEHHOrO napamm 13 UCnapuTenbHOW €MKOCTU
ANA BO3BpaTa MX Ha CTaauito CUHTE3a M YKCYyCHad KucnoTta ANa AanbHeuwen O4YUCTKW.
Bo BTOpOM KONOHHE (KOMOHHE OCYLLKM) NPON3BOAUTCA 00e3BOXMBaHMNE YKCYCHOM KUCNOThbI A0
MaccoBOM KOHUEHTpaumm Boabl He 6onee 0,1 % 1 CHWKEHNEe MaccoBOM KOHUeHTpaumn HI go
BenuumHbl He 6onee 1,0 ppm (MnH™"). B TpeTbeil KOMOHHE (KOMOHHE TKerbIX (paKLmii)
yoansawTca cnefbl nerkix opakymi B Buae BEPXHEro rnoroHa, a nponuoHoBas KucnoTta u
Apyrne Taxenble dpakuynmm — 13 Kyda KOMNOHHbI. [0TOBbIM MPOAYKT — YKCyCHas Kucnota —
oTbupaeTca B BLAe ODOKOBOro Notoka ¢ 67 Tapenkm 1 nocne oOxXnaKaeHUs HanpaBnaeTcsa B
XpaHnnuiia npoMexyTodHOro cknaga. Yetsepras KOMOHHa — KOMOHHA OTMapKkym OTXO4OB
KMCIMOTbl — M3BIIEKAET YKCYCHYIO KUCNOTY 13 KyOOBOro NOTOKa KOMOHHbLI TSKEMbIX dpakumi.
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[MponvoHoBas KMCNoTa KOHUEHTpUpYeTCa B KyDe, OTKyAa BblAaeTcsa Ha ckuraHme. Cxemom
npeaycMoTpeHa natas KONOHHA — KOMOHHA yaaneHus ankadHos, paboTtarowas nepuogmye-
ckn. KonoHHa cnyxut ans yaaneHus cnejoB ankaHoB, KOTOpble 06pasyoTca B peakLMOHHON
CUCTEME U KOHLEHTPUPYIOTCA B TSKENOW hase BEPXHEW 4YacTWM KOMOHHbI OTFOHKW NErkux
hpakumn.

PereHepauusa nerkux cgppakumm

Cucrtema pereHepaumm nerknx pakumm coctont n3 abcopbepa BbICOKOro AaBreHns,
abcopbepa HU3KOro AaBneHus, OTNAPHOW KOMOHHLI M BCROMOrarenbHoro obopyaoBaHus.
JTa cuctema npegHasHadeHa Ans pereHepauum MetTunmoga u3 rasoB, OTBOAUMBIX Ha CKU-
raHne M3 peakTopa CTagum CUHTE3a W KOMOHHBLI Nerknx gppakumn. M3snevyeHHsIn nognuctein
METWMN HanpaBnAeTCA Ha CTagMl CUHTE3a, OYMLLEHHBIN ra3 CKUraeTcs B NeYn CKUraHua ra-
3006pasHbIX OTXOA40B UK Ha dakene (Npy HapyweHun pexnma). AbcopdbeHtom B obounx ab-
copbepax aBnAeTca ykcycHasa kmcnota. PereHepauma abcopbeHTa npoBoguTCa B OTNAPHON
KONOHHeE.

XpaHeHune rotoBou npoayKumumn

[Ans xpaHeHns roTOBOW NPOAYKUMN MMEKOTCA ABa Cknaga NMpOMEXYTOYHbIM 1 Basnc-
HbIA. Ha MPOMEXYTOYHOM CKNaje YCTaHOBMEHbl 3 XPaHUNULLa BMECTUMOCTBIO 630 M3 Kapk-
AOe — ABa ANA KOHAWMUMOHHOIO M OAHO ANS CKNagMpOBaHWA HEKOHAWLMOHHOMO NMpoaykTa.
BasncHbIN cknag yKCYCHOW KMCNOTbI NpefHasHayeH 4na XpaHeHNa 1 OTrpy3kM noTpedbutensam
YKCYCHOW KMCNOTbl B konnvecTee 150 ThiC. T/rog B XKENE3HO4OPOXHbBIE LIMCTEPHBLI 1 aBTOMO-
OMnbHBIN TpaHCNopT. Nga XpaHeHs KMCNOTbl Ha Cknage yCTaHOBEHO LUECTb pe3epByapoB
o6bemom 1000 M Kakgoe, OfHO U3 KOTOPbIX ABMSAETCH aBapuiiHbiM. OTrpyska yKCyCHOW
KMCIOTbI B XENE3HOAOPOXHbIE LMCTEPHBI NPOM3BOAUTCHA Ha HANMBHOW 3CTakage 4epes BO-
ceMb CTosfKOB Hanuea. OTrpyska yKCYCHOW KMCMOTbl B @aBTOLUCTEPHbI NPOM3BOAMTCA Ha OT-
AenbHOM acTakaje Yepes ABa CTosKa.

O6opoTHOE BOgOCHabxXeHue

Mpon3BOACTBO YKCYCHOM KMCNOThI obecneumBaeTca oOOPOTHOM BOAOWM OT LIEXOBOrO
Bog0o6opoTHOro LUmkna BOL-9 nponssoanTensHocTeio 8000 mM3/4. B coctae BoA00GOpPOTHO-
ro UuKna BXoauT:

- HACOCHas CTaHUmA C YCTaHOBIEHHBIMW Ha HEM Hacocamu (5 wT);

- TPY ABYXCEKLMOHHbIE rPaanpHN.

Cucrtema curaHms XXMaKnx oTxoaoB

Cuctema CXKuraHma Xuakmx OTXOLOB BKMOYaET cnepyrowee obopyaoBaHue. neyb
CKUraHMs OTXOAOB, pacxOfHble €MKOCTWU, HacoCbl ANA Nojadyv OTXOAOB, 3aKanouvHy em-
KOCTb, CKpy©Oep BeHTypu, Hacockl. ABTomaTtudecknm perynatopom PIC-3209 npoussoautca
nogaep)kaHne noCTOSHHOrO aaBneHus Bosayxa. M3bbITok ero cbpackiBaetca B atmocdepy
BMeCTe C AbIMOBbIMU razamMmm rneuyn B AbIMOBYHO TpyOy.

YcraHOBKa ANA CKUraHMA ra3oBbIX OTXOA0B

C6HpocHble rasbl nocne o4MCTkM B abcopbepax BbICOKOrO M HU3KOro AaBneHus nopa-
FOTCA B TOMOYHYKO Kamepy neudm Ans cxuvradvs. B npeanyckoBon nepuog wnv B aBapunHbIX
crny4vasx ocyLecTBnseTcs cOpocC rasos B PakenbHy0 NNHUIO.

dakenbHas ycTaHOBKa A4Sl CXXUraHMA COPOCHbIX ra3oB U3 OTAENEeHUs1 YKCYCHOMN
KUCNOTbI

dakenbHaa ycTaHOBKa npefHasHavyeHa ANA CKUraHus HEKOHAWLMOHHbBIX OTXOAO0B B
nepmog nycka n Hanagku pexuma n cOpocoB OT NpefoxpaHUTenbHbIX KnanaHoB. B coctase
3TON YCTaHOBKM haken oTAeneHna okcuaa yrnepoga u daken otaeneHuUs YKCYCHOW KUCOo-
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Tbl. Kaxkgbin dpaken cHabxeH Tpems 3anarnbHbIMK ropenkamu. [ns nonHoro cxmraHns cbpa-
CblBaeMbIX rasoB, Ha 3ananbHyo ropenky nogaeTcs nap.

CTO4YHbIEe BOAbI

Bce 3arpsisHEHHbIE CTOKM Liexa cobuparoTCs B pe3epByap OpIrpsi3HbIX CTOKOB, OTKyAa
oTKaumBaroTCa Ha Broxmmmyeckyro oumncTky B Lex BXO n TOOT.

2.25 MenamuH

Coipbe 0ns npoyecca: kapbammng v XXnaknm ammmac.

Llenesol npoQykm: MenamuH.

Kamanusamop: rmapocunmkaT antoMUHNS.

Kpamkoe onucaHue mexHo02u4eckoao npoyecca:

OCHOBHbBIM CbIpbEM ANS NONYyYEHUS MenamMmHa aBnseTcs pacTBop kapbamuaa v xua-
KN aMMUnaKk.

OCHOBHbBIMW CTagMsaMM TEXHOMOIMYECKOro NpoLecca yCTaHOBKN MenamMmHa SBnaroTCA
(CM. pUCyHOK 2.21):

- KOHLEHTpUpoBaHue kapbammnaa;

- MOKpas 04nCTKa rasa;

- CUHTE3 1 punbTpauus,;

- cucTeMa TpaHCNOPTUPOBKM KaTanuaaTopa;

- KpUCTanNn3auusa 1 BolgeneHne nNpoayKkTa cenapaumen,

- CONEBOW pacnnas, CUCTEMAa BbICOKOTEMMNEPATYPHOrO TEMMOHOCUTENS;

- XpaHeHme 1 ynakoBKa roTOBOro NpoayKTa;

- cucTeMa ammmaka n N3onNnpyroLLEro rasa;

- cucTEMAa HEKOHAVLMOHHOTO NPOAYKTA U OYUCTKN OTXOASALLErO rasa;

- cucTeMa KoHAeHcaLUmMm OTXOAALLEro rasa;

- cnctema goakenbHbIX COpOCoB.

KoHueHTpupoBaHue pactBopa kapbamupga

C ycTaHOBKM NO NpoM3BOACTBY kapbamuaa, pactesop kapbamuga nocTtynaeT B ncnapu-
TENb MNEPBON CTYMNEHW BbINApPKW, ynapuBaeTcs A0 MaccoBOM fonu kapbammga He MeHee
93 % npwn Temnepatype He meHee 121 °C n paBneHun He Gonee 45 klla. Yepes Bakyym-
cenapaTtop nnae kapbammnga nocTynaeT B UcnapuTenb BTOPOW CTYNEHU BbiNnapuBaHus, rae
ynapueaeTcs o maccoson gonu kapbamunga 99,5 %, npm abconotHOM gasneHnn He 6onee
5 klMa n Temnepatype He meHee 136 °C. lNMapoxmakoCcTHas cMecb MOCTynaeT B cenaparop,
rae npoucxoauT OTAeNeHne rasoBon dasbl OT Xuakon. COKOBLIWN Map M3 cenapartopa KOH-
AEHCUPYETCSH, KOHAEHCAaT COKOBbIX MapoOB M3 KOHAEHCaATOpOB OTBOAWTCS B MPOWU3BOACTBO
kapbamuaa. lMapbl U NHEPTbI AOKMMAKOTCA FIKEKTOPOM W TPaHCMOPTUPYHOTCA B KOHLEBOM
KOHOEHCATOp, U3 KOTOPOro OTBOAATCA B Ckpybbep cbpacbiBaemoro rasa, NpoMbIBarOTCA U
BbiBpackiBatoTCa B atMocdepy. nas nogaetca B ckpybbep kapbammnga Ha yCTaHOBKY Me-
namuHa.

Mokpasi ouncTka rasa

OCHOBHOW LieNbO NPOMBIBKW rasa ABMAsSeTCH OYMCTKa N OXNaXAeHne rasa ana nogadm
Ha CTaguro Kpuctannmsaynm n npeobpasoBaHne BTOPUYHBIX NPOAYKTOB C aMMUAKOM B Kap-
Bampng. TeXHONOrMYECKNA ra3 13 LMKINOHa MenaMmmHa oxnaxgaeTca B Ckpybbepe umpkynu-
pylowmm nnasom kapbamuga, KOTOpbIA BBOAUTCA uYepe3d pasbpbidrmBarolime pOopCyHKN,
obecneunBas B NMPSAMOM KOHTAKTE C TEXHOMNOMMYECKMM ra3oM €ro SHepPrmyHoe OXNaxaeHue n

46



UTC 31—2017

NpoMmbIBKY. [1pOMbIThIE ra3bl OTAENATCA OT pacnnaeBneHHoro kapbamupa B cenapartopax,
YCTaHOBJIEHHbIX Ha HMWKHEN cekumm kapbammgHoro ckpybbepa. Knaknn kapbamug Bos3spa-
waetca obpatHo B Umkn. OumleHHbIN ra3 n3 ckpybbepa HanpaBnaeTca B LMKINOH TEXHONO-
MMYeCKOro rasa, Nocne KOTOPOoro pacrnpenenaerca no Tpem HanpaeneHusaMm. bonbwasga yacTb
ero UCNonb3yeTcs B KayeCcTBE OXNaxAaroLero rasa B Kpuctannmsarope, apyras 4actb —
ANA CO34aHMsa KMNALWEro Cnos B peakTope, ocTanbHOoe nepefaeTcs B CUCTEMY OYUCTKAN OT-
XOAALLMX ras3os.

CuHTe3 n hunbTpauus

[MonyyeHne menammHa OCHOBAHO Ha peakumm cuHTe3a u3 kapbamupa npu Temnepa-
Type 390 °C n pasneHumn 0,33 Mla B peakTope CUHTE3a B NCEBAOOKIMKEHHOM CNOE Katanu-
3aTopa — ruapocunukare anoMmHna. CMech rasoB, BbIXOASALAA U3 peakTopa, OXNnaxaaeTcs
B ra3oBOM OxflaguTene peakropa A0 TeMnepaTypbl, NPy KOTOPOU NPOUCXOAUT KpUcTannmaa-
LMsa TONbKO NOBOYHBIX MPOAYKTOB — Menema 1 Menama, KoTopble OCaX4aroTCa U yaanaTca
N3 NOTOKa BMECTE C YHOCMMbIMM YacTuuaMn katanmaartopa Ha puneTpe obpatHon npoays-
kn. OTaeneHHas Mbifb TPaAHCNOPTUPYETCA a3oToM B OyHKep ANSA katanusartopa, ANa Bpe-
MEHHOro XpaHeHnsa nepes acoBKOW B MELLKW.

Kpuctannusauusa n BblaeneHne npoaykra cenapauuen

[MOTOK TEXHOMorn4eckoro rasa ms unetpa obpaTtHOM NPOAYBKN COAEPKMUT rOTOBLIN
MENaMnH 1 HanNpaBnsSeTCa B KPUCTaNNM3aTop, r4e CMELLMBAETCA C LMPKYNMPYHOLLMM TEXHO-
NOrMyecknM rasom, BbIXxoaawmm m3 kapbammugHoro ckpybbepa, Temneparypa B Kpuctannm-
3aTope cHwkaeTca npumepHo 4o 210 °C.

TBepable YacTuubl MenamuHa BbIAENSHOTCH M3 rasoBOro noToka B CnefylowemM 3a
KpUCTannmM3aTopoM LMKIOHE, OTKyAa MeNnaMmunH nonagaet B CUCTEMY TPaHCMOPTUPOBKN Me-
namuHa. Nasoeas asa 13 ymknoHa BosBpallaetca B ckpybbep kapbamuga. Conesoun pac-
nnaB — CUCTEMa BbICOKOTEMMEpaTypHOro TennoHocutenda. Cucrema pacnnasa conu obec-
neumBaeT NoABo4 Tenna, HeobxoanMMbIN ANs nNpouecca Npon3BoacTBa MenammHa. BaxHeu-
LLMMW KOMMOHEHTaMWN CEKLMM pacnniaBa Conm ABRASKOTCA NeYb C NPSMbIM OFHEBbLIM HAarpeBOM
C CUCTEMOM NpeaBapuTenbHOrO NoAOrpeBa BO3AyXa FOPEeHWs, pesepByap ANA XpaHeHWA
pacnnasa Conn 1 Hacoc LUMpKynaumm pacnnaesa conun. PacnnaeneHHas conb nepekadmBaeT-
CH M3 pesepByapa ANS XpaHeHUs pacnnaBa CoNu Yepes3 HarpeBaTenbHbIA 3MEEBUK MEYN.
OTcroga ropsaymmi pacnnas NocTynaeT B peakTop W B rasoBbl NOAOrpeBaTefls NCeBLoOOXKM-
XXEHHOro cnos, obecneunsas HeOOX0ANMBIV NOABOA TEMNa K PEAKLUMOHHON CEKLIN.

XpaHeHue 1 ynakoBka roToBOro npoaykra

M3 umknoHa menamunH nogaetca B ABa OyHKepa CUCTEMbI TPaHCMOPTUPOBKM Menamm-
Ha. [Noka oauH ByHKep 3anonHAeTCa NPOAYKTOM, BTOPOW UCNOMb3yeTCAa ANS pacnpeneneHmns
MenammnHa no cucteme pacdacoBky U YNakoBKWN MENaMUHA, B KOTOPYH BXOASAT KOMMMEKTHbIE
nmnHnKn ansa gacoekm B dur-6ern secom 1000, 750, 500 kr n meLukn BECOM 25 Kr ¢ nocnenyto-
LWKM popmupoBaHmem nx B nakeTbl Becom 1000 Kr.

Cuctema ammmaka u U3onupyroLwero rasa

Kngkunm ammmnak, nocTynarowmn OT rpaHvLbl YCTaHOBKW, MCNAapaeTCa B ucnaputene
ammunaka. lJanee ammmnak nogorpeBaeTca NapoM BbICOKOrO AaBneHUsa B neperpesartene am-
MMaka 1 UCNoNb3yeTCa B peakTope ANg pacnbineHns kapbamuaa n ana pereHepauynm ounb-
TpoB 0BpaTHOW NPOAYBKN.
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Cuctema gpakesnbHbIX cOpoOCoB

ABapuiiHble COpOCbl OT NpPeaoXpPaHUTENbHbLIX KnanaHoB, OT peakTtopa, npu cpabaTbl-
BaHMM CUCTEMbl MPOTMBOABAPUNHOWN 3aluUTbl, HaNPaBASATCA AN TEPMUYECKOro 0b6e3Bpe-
XUBaHMA Ha doakern.

PucyHok 2.21 — lMpuHUMnuanbHasa TeXHoornyeckas cxema npons3BoAcTBa
MenammHa

2.26 Tepedtanounnxnopug

Cbipbe Ana npouecca: napakcuion, ucrnapeHHbIn X1op, Tepedtanesas Kucnora.

LleneBoin NpoayKT: TepeTasionnxnopug,.

Mo6o4yHble MPOAYKTbI: XJIOPUCTLIA BOAOPOL, pPas/iMyHble MPOAYKTbl X/IOPUPOBaHUA
apomartnyeckoro agpa.

KaTanusaTop: MNopodop UX3-57, xnopHoe xeneso.

Xnmuyeckasn peakums:

XnopupoBaHue napakcumnona:

CCl

+ 6 Cl2 oo A ]-I HCI + 627,7 kJ/mol

CH: CCls

MonyyeHve TepedTanonnxnopuia- chiplia METOAOM CUHTE3A U3 TepedTanesoii Kuc-
NOTbI U TeKkcaxsiopnapakcniona ocyLeCTB/ISIETCA N0 peakLum:

COOH COCl
FeCI3
2 + 2HCI
COOH COCl
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KpaTkoe onvcaHne TexHOM0rn4eckoro npowecca:

TexHONOorM4yecknin npouecc nosyyeHus tepedranonnixnopuga (ganee TeX), asnsaert-
CA nepuoanyeckum v BkIOYaeT B cebs cneayowme ctagnum (CM. PUCYHOK 2.22):

- OCYyLLKa W NeperoHka napakcuiona;

- XJIOpYpOBaHue napaxkcuiona,

- CUHTE3 TepedTasionnxnopnaa;

- BaKkyyMHas neperoHka tepedpranonnxsiopmja v ynakoBka.

PucyHok 2.22 — lMpuHuunuasibHasa cxema npon3soacTea
TepedTasionnxnopuaa

XnopupoBaHue napakcuiona nposogutca npu temneparype 40 °C — 115 °C B Kac-
Kaje 13 OBYX WM TPexX eMKOCTHbIX 3MasIMpOBaHHbIX annaparoB B NPUCYTCTBUN MHULMATO-
pa — nopocdpopa (WM nepkagokca) B pacteope xsopocopma. C Lenblo YMeHbLUEHNA BNUS-
HUA coneit xenesa Fe3t BbI3blBAKOLWMX HeXenatesibHy NO60YHYH peakuuio XJ10pupoBaHns
apomMaTU4eckoro sgpa, XJopupoBaHue NpoBOAUTCA B NPUCYTCTBUM TpubyTtundocdara, Ko-
TOpbIN 06pa3yeT C Kef1e3o0M HepacTBOPUMbINA KOMIMIEKC.

MonyyeHve TepedhTanionnxsiopmga-colpya MeToAoM CuHTe3a u3 TepeddTanieBOn Kuc-
NOTbl N rekcaxsiopnapakcuiona oCyLLEeCTBISAETCA MO peakumn, OnNMCaHHO! HXE.

CuHTe3 TP X-cblpua OCyLIECTB/SETCA B IMa/IMPOBAHHOM annaparte C pyoballkoi Ten-
noobmeHa 1 Mewasnkon npu Temneparype 110 °C — 140 °C, aTMocd)epHOM AaBfieHMM U B
NPUCYTCTBMM KaTasim3aTopa — XJ/IOPHOro xesie3a. Peakuus npoBoauTbCS B M30bITke Tepe-
bTaneBoil KUC/OTHI.

MeperoHka T®X-cbipua OCYLLECTB/SETCA B annapare KOJIOHHOro Tuna, UMerLem
Hacaaky u3 koney Paiwura, cO BCTPOEHHbIM KOHAEHCATOPOM W COBMELLEHHOM C OTIOHHbLIM
Kybom. 1 npoBoAMTCA Nog, BakyyMOM BO M36exaHne pasnoxeHus tepedptasionsixnopuga nog
OENCTBMEM BbICOKMX TeMrnepartyp.

OuneHHbI TepedbTasionnxnopug B Buae pacrsiasa noctynaeT Ha YellynpoBOYHbIE
MalLVHbI 1 OTIpY>XaeTcs B repMeTUYHbIX 6apabaHax.

2.27 lMpocTtblie nonnagupobl.

Cblpbe A5 npouecca: OKACb NPOMUEeHa, OKUCb 3TWMEHA, [ULEPWH, MPOMUIEHr/In-
KO/b, 3TWIEHINNKONb, OUITUNEHININKO/b, MNPOMUIEHININKONL, 3TWIEHOMAMUH, caxapo3a,
copour.

KaTanusaTop: egkuin kanuii KOH.
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TexHonorua 1

Kpatkoe onvcaHvne npoun3sBoacTBa NPOCTbIX NONN3dIPOB:

lMpon3BOACTBO NpefHasHavyeHo AN1A nosydyeHuss npocTbiX nonunadupos (MM3) pas-
JINYHBLIX MapoK MosMMepu3aumnein OKMCein aslkuieHoB (OKMCKM MPOonu/ieHa, OKUCKU 3TUeHa) B
NPUCYTCTBMM CTAPTOBbIX BELLECTB C aKTUBHbLIM NMPOTOHOM (-OH, -NH).

TexHONOrMYecknin NPoLLecc COCTOUT U3 Criefyowmx ctaguii (CM. pUCYHOK 2.23):

- NOJIyYeHne LLEesI0YHOro CTapTOBOIO BELLECTBa,

- nonnumepusauus;

- OYMCTKa LEeNOYHOro nosmmMepusara;

- CyLUKa roToBOro NpoAykra v (vHuwHaa uibTpayus.

BJ/TOK-CXEMA

ramuepuH ™ NMPON3BOACTBA MOJINSPUNPOB
3TUNEHIIMKONb,

AVNITUNEHTNTNKONb,
NPONUNEHINNKONb,
cop6uTt, caxap, CprocpocghopHas kvucnota

PucyHok 2.23 — Cxema nosnly4yeHunss nNpocTbIxX 3¢ompoB
MpuroToB/eHME WEN0YHOro CTapTOBOro BellecTBa

[MpurotoBneHne Katasinsaropa 3aknyaeTca B pacTBOPEHUM €[KOro Kasmsa B cTapTo-
BOM BeLLEeCTBe C nocrefywmum yaaneHem Bogpl (Npu HeobxogumocTu). B 3aBucnMocTu ot
Mapku Bblnyckaemoro N3 B KayecTBe CTApTOBOro BeLLeCTBa NPUMEHSIOT [ULEPUH, 3TU-
NEHINVKOSb, CYCMEH3U caxapa B [/IMUEPUHE, CYCMEH3NK KPUCTauI/IMYeckoro copbuta B
NPONWU/IEHTNIKO/1E UM CYCNEH3UI0 caxapa B AUITUMEHTNIVKONE, STUIEHAMAMUH U T. [.

PacTBopeHve efKoro Kasms NPoBOAMTCA B peakTope C MeLwasikoi npu Temneparype
50 °C — 100 °C. OcyllKy UWesio4HOro CTapToBOro BeuwlectBa (MpU HEO6XoAUMMOCTKU) OcCy-
LWecTBNAKT ncnapeHuem Bogbl npu temneparype 100 °C — 120 °C B ycnioBuMM Bakyyma B
annapare ¢ MeLlasIkoin Wi pOTOPHO-M/IEHOYHOM MUcnapuTene.

Monnmepwnsauus

CuHTe3 [N ocywecTBAAIT B peaktope C Melaskon wuunm ¢ UMpKyNsaUMOHHBIMM
KOHTYPOM, BK/IHOYAKOLEM BbIHOCHOWM TEM/I00OMEHHUK, B peXnme MOCTENeHHOW nogadn OKUCK
anknneHa B maccy IMr3. TemnepaTypHbI pexunm npoiecca nomMepusaunm OKUCKu askue-
Ha B 3aBMCUMOCTM OT Mapku BbllyckaeMoro nonvadmpa BblGMpalT B MHTepBasie Temnepa-
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Typ 80 °C — 140 °C. [aBneHue B peaktope noaaepxmearoT B uHTepsane 0,1-0,6 MlMa.
Cwvem Tenna nonMmepusaumm OKUCK ankuneHa oCyLLeCcTBASHOT nogaden oxnaxaarlen Bo-
Abl B pyDallKy peakTopa wwunm BbIHOCHOW TENNOOOMeHHMK. Mocne oKoHYaHnA nogadm oK1cK
ankuneHa npou3BOAMTCA BblAEpPXKKa peakuynmoHHOM Macchl npu Temnepartype 110-140 °C.
[Mony4eHHbIN WenoYHoM nonumMepmsaT HanpasnalT Ha y3en ouncTki. U3bbiTouHoe pasne-
HWe peakTopa CTpaBfMBaeTCA Ha y3en OYUCTKN ra3oBbIX CLYBOK.

OuucTtka WwenoyHoro noniMmepusara

Ana yaaneHus wenovHoro katanuaatopa (npu HeobxogmumocTn) MNMN3 HenTpanmayoT
kmcrnotamm o pH 4,5-9,0 (B 3aBucmumocTi oT mapku MN13). danee HenTpanusoBaHHbin MNM3
nmbo HanpaenalT noTpedbutento, NMbo noaBeprarT OYMCTKE OT conen. Hambonee yHuBep-
canbHbiM MeTogom ouncTkm [MNO nonuypeTaHoBOro HasHadeHus aBnaeTca docdartHo-
COPOUMOHHLIN. YKa3aHHbIW MeTOL BKITHOYAET HECKOSbKUX CTaann:

- OMbISIEHNE LLENOYHOro nonmvepmsara 06ecconeHHon BOAOW,

- HenTpanmsaynsa opTohPocHOOPHON KNCIOTON;

- copbuma HenpopearMpoBaBLUMX LUEMOYHbIX NPUMECEN KUCNOTHOAKTUBUPOBAHHbLIM
OEHTOHUTOM;

- bopmupoBaHue ocagka conu KH2PO4 ¢ GeHTOHMTOM B npouecce MNOCTENEHHOro
yaaneHnsa Bobl.

- yaaneHue ocagka conn KH2PO4 ¢ 6eHTOHMTOM hmnbTpaymen.

OmMbineHve, HeuTpanusaynio ¢gocOpHOU KUCNOTON, dOpMUPOBaHNE Ocagka npoBoO-
AAT B peakTope C MeLlankon. YaaneHue ocagka ocyLecTBAST Ha punsTpe, 3anpaBneHHoOM
dbunbTpyowmnM matepmanom (6ensTnHrom). B npouecce OMbINEHUS U HEUTPanM3aunn noa-
aepxmsarot Temneparypy cpeabl 85 °C — 100 °C nogaden napa B pybalky peakropa. [lo-
Cne HeuTpanMsaumm 3arpyKarT KUCNOTHOAKTUBUPOBaHHbBIN OEHTOHUT U aHTUOKCUAAHT.

dopmMmpoBaHne ocagka OCyLEeCTBNAT B NpoLecce ynapmeaHumM BOAbl B YCIOBUW MO-
CTENEHHOro yBenuM4YeHua Bakyyma. Temnepartypa npouecca ynapku 85 °C — 120 °C nog-
AEePXMBaETCA Nogaden napa gaeneHnem B pyballky peakropa.

Mapbl BOAbLI, 0Bpasyrowmecs npyu ynapvBaHuUKM, KOHLEHCUPYHOT WU NOA4ATCA Ha y3en
nepepaboTKM BbICOKOKOHLEHTPUPOBaHHbLIX CTOKOB. [locne ocylwikun, B nonnadpup aobasnatoT
BCNoOMoraTenbHbIM (PUNbTPYIOLWMIA MaTepuan Ha OCHOBE Liensonosbl.

dunbTpauusa ocyWwecTBnaeTcs Ha punbTpe, 3anpaBneHHOM OUNLTPYIOWMM MaTepu-
anom (6enbTnHrom). Pexxnum paboTsl domnbTpa npegycmaTpuBacT crneayowme TEXHONornye-
CKue onepauun: NpoayBka a3oToM, HambIB (PUNBTPOBANbLHOrO Crnos, unbTpauns, NPocyLLKa
ocajka, BbIrpy3ka ocagka. HambIBHbIM CNOEM, HAHOCUMbIM Ha PUNbTP-TKaHb, CIYXXUT CIow
ocagka (conm ¢oChOopHON KUCNOTbI, agcopbupoBaHHbie BEHTOHUTOM, PUNBTPYIOWNKA MaTe-
puan).

Ocapok nocne kaxaow onepaumm unbTpauumn copacbiBaeTca B cneynanbHbIA KOH-
TerHep anga OMNO n oTnpaBnseTcs Ha NOMUIOH 3aXOPOHEHUA OTXO40B UMK OTrpy>KaeTca no-
Tpebutensm.

Cywka n ¢puHnwHaa punbtTpaums

Cywka nonmaupa OCyLLeCTBNAETCA Ha POTOPHOM UCnaputTene-aucTunnaTope npu
Temneparype 115 °C — 145 °C n Bakyyme go muHym 0,1 MlMa, roe okoHYaTenbHO yaanseT-
Cs BOAa W Apyrve netydme opraHudeckme npumecu. Cyxom nonmaup AOMNOMHUTENBHO Npo-
NyCcKaroT Yepes pamHbi PUNbTP N OTKaYMBaKOT Ha CKnag Ans yCpeaHEHUs U OTrpy3KU no-
Tpebutenam.
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OuucTtka rasoBbIx BbIbpocoB

Ha nponsBoacTBE NPOCTbIX NONMaMpPOoB rasoBble BbIOPOCHI Nepuogmnyeckn obpasy-
FOTCS NPY CTPaBnMBaHUM LaBMEHNS B NONMMEPM3aTOpPax B KOHLE NMpoLecca, Nocne BblaepX-
KW, N MPWY NPUeMe NMponuneHa n OKUCEN 3TUNMEHA B MEPHbIE EMKOCTU, U Ha CTaaumn ynapku v
CYLLIKM.

Beibpockl npeacraBnsaoT cobon CMeCb asoTa C napamu OKUCK MPOMUieHa N OKUCK
3TuneHa ¢ HebonbLWMM coaepXXaHueM aueTansaernaa.

BobpocHas
DysKu o.KUCU SITLITEHa | — 6a
8 pede asoma eyt
] 7
xucs amuieHa
6 npousdendcmso 3
L
/ Qysru oKucU fpaiuieHa ]
8 cpede asama 2

Cxucs nponunieqa

"
8 Mpou3sadcmeo \ 4
/ (oD C =
; TeposcadyuHas cMeCs Om 8aKyyM HaooCcos < (7]

/ 7} !

1, 2 — nepBas CTyneHb TeNNO0OMEHHMKOB; 3, 4 — dhasopasgennreny;

5, 6 — BTOpas cTyneHb TenIO0OMEHHMKOB; 7, 8 — dhasopasgennreny;

9 — cmecuTtens; 10 — abcopbumoHHasa KONoHHa; 11 — pekynepartop;
12 — emkocTb; 13, 14 — TennooOMEHHVKMN

PucyHok 2.24 — lNpuHUMnmManesHasa cxema yana koHgeHcaumm n abcopbumm
TEXHONOMMYECKMX CAYBOK

[[a3oBble CAYBKM C y3na nonnMmMepusanmm npoxoaaT vyepes ABe CTYNeHW KOHAeHcaumm
(aBe napbl TennoodbmeHHmkoB 1, 2, 5, 6) yana HTK. Ha nepBon cTyneHn nponcxogut KOHOEH-
cauma napoB Npu oxnaxaeHun TennoHocutenem ¢ temneparypon 0 °C — muHyc 2 °C, Ha
BTOPOM CTYMNEHN KOHAEHCAaLMA OCYLLECTBNAETCA TENfOHOCUTENEM C TemnepaTtypon MUHYC
28 °C.

CkoHAEHCMPOBaHHbIE OKMUCh STUIMEHA WU OKUCb NponuneHa ns asopasgenurenen
7, 8 BosBpawarT Ha npomssoacTteo [MM3. MasoBas dasa mn3 dasopasgenutenen
HanpaenseTca B TPyOHOE NpOCTPaHCTBO TENNOOOMEHHNKOB 5, 6.

HeckoHaeHCcnpoBaHHbIe Napbl Yepe3 cMecuTens 9 HanpPaBNATCA B HUKHIOK CEKLMIO
abcopbumoHHom kKonoHHbl 10. CBepxy KONOHHbI nogaetca abcopOeHT (BOAHO-TNMUKONEBLIN
pacTteop wenoyn (KOH, NaOH) 0,5 = 1,5 % macc).

Ounctka B konoHHe 10 npomcxogut 3a cyeT nornowenns napos Ol n O3 aacopben-
TOM. HacbiweHHbIn copbeHT nocne nornoweHms O n O3 ¢ kyba konoHHbI 10 HanpaeBnseT-
cs B TennoobmeHHuK-pekynepatop 11, rae HarpeBaeTCa 3a cyeT Tenna ropadero copbenTa,
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nocTynarwLero n3 emMkoctn 12. 3atem AOMOSHUTE/IbHO HarpeBaeTcs B Ten/1006MeHHuKe 13
napom A0 Heo6XxoAMMOW Temnepartypbl U Hanpas/seTCAa Ha BblAEPXKY B €eMKOCTb 12, rae B
npouecce rugpataumm O 1 O3 obpasyrTca MMKoau. M3 emkocty 12 ropauvii copbeHT
HanpaBnseTcs Ha oxfaxaeHve B pekynepartop 11, B Tensioo6MeHHVK 14 1 ganee BO3Bpa-
LaeTca Ha opoweHne KoMoHHbI 10. Mpu JOCTMXKEHUN KOHUEHTpaumu rnvkonein B abcopber-
Te 30 % — 55 % abcopbEeHT BbIBOAUTCHA M3 CUCTEMbI U OTIPYXaeTcsl NoTpebuTento, a B cu-
CTEMY 3a/IMBaETCA CBEXas nopuus pactsopa LLenoyn.

TexHosnorua 2

MpocTbie NnoNMaPupbl He OYULLEHHbIE

CbIpbe 419 npouecca: 3TU/IeHa OKUCb, NMPOonuIeHa OKUCb TEXHUYECKas, STUIEHININKO/Ib

LleneBoit NpofAyKT: NpOCTble NOAM3MPbI HE OUYULLEHHbIE

Mo60YHbIE NPOAYKTbI: HET.

KaTanmsaTop: rugpookuce kama (KOH).

KpaTkoe onvcaHne TexHO/I0rM4yeckoro npotecca:

Mpouecc nonyvyeHnss NPOCTbIX NOSM3UPOB (CM. PUCYHOK 2.25) NpOBOAUTCA peakuunei
OKCUMPONW/IMPOBaHUA U OKCU3ITUNNPOBAHUA, O1A Yero B peaktop (no3. SA-202 A) npou3so-
ONTCA NpUeM pacyeTHOro Konmn4yecTBa CTapTOBOrO BeLLEecTBa W LIENOYHOro Katasmsartopa
(KOH). Oanee BkntoyaloT TypboHacoc (no3. PC-202 A, B) © HauMHalOT UMPKYAUMI0 Yepes
ncnaputens (no3. E-202). MNpu goctmxkeHun temnepatypbl 121 °C — 130 °C HauymHaloT Mno-
JaBaTtb OKUCb MnponuneHa. OkcunponuanpoBaHue NPOBOAAT npu Temnepatype 125 °C —
135 °C. Tllocne oOKOHYaHMA TMpouecca OKCUNPONWINPOBaHUA W BbIAEPXKWA, B peakTopsbl
(no3. SA-202 B, C) HaunHaloT nogaBatb OKUCb 3TWeHa. Peakums OKCUITUANPOBaHUA MNpo-
Bogutca npu Temnepartype 125 — 140 °C c NOCTENEHHbIM MOBbILEHWEM [AaBneHnsa Ao
6,0 krc/cmM2  Tlocne npoBefeHUA  peakuun  OKCUITUNIMPOBAHWA,  NPOAYKT  HacoCOoM
(no3. P"202 A, B) otkaumBaetca B pe3epsyap (no3. SR-305). 3 pesepsyapa (no3. SR-305)
npocTble noAnadmpbl oTkaumBaroTcs Hacocamu (no3. PC-307 A, B) BX/g uucTepHbl wm
nepegaroTca no Tpyoéonposoay NOTPeoUTesto.

PucyHok 2.25 — lMpuHuunuasibHasa TexHosornyeckasa cxema npon3BoacTea
npocToro nonvadgmpa
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2.28 MNpoTBOU3HOCHasA nNpucagka ana ausenbHOro Tonnuea

Chipbe 0r15 npouecca: XMpHbIE KCMNOTbI TanoBOro Macna, OpraHMyYeCcKkMn pactBopuUTEnb.

Llenesol npodykm: NpOTUBOM3HOCHAA Npucaaka anga 4u3ensHoro Tonnvea.

[Mo6o4Hbie nPodykmbl: HET UHOPMaLK.

Kamanusamop: HerT.

Kpamkoe onucaHue mexHo02u4eckoao npoyecca:

[MpoTMBOM3HOCHaA Npucagka Ans AM3enbHOro Tonnmea «bankaTy Npon3BoaAUTLECA MyTEM
CMELLIEHUA XKMPHBIX KUCIOT TanoBoro Macna v OpraHMYeckoro pacTBoOpUTENS B peakTope.

PexnmHble napameTpbl npovuecca:

- Temneparypa B peaktope B npegenax — 30 °C — 50 °C;

- MPOAOIMKNTENBHOCTL NEpPEMELLMBAHNA CMECU B peakTope — 1 u.

2.29 [lenpeccopHble npucagku

Chipbe 0r1s npouecca: STUNEH, BUHUNavueTar.

Llenesol npodykm: aenpeccopHasa npucagka.

[Mo6o4Hbie nPodykmbl: HET UHOPMaLK.

Kamanusamop: nHnypnaTop.

Kpamkoe onucaHue mexHo02u4ecKoeo npoyecca:

HenpeccopHble npucagkm — NPON3BOASATCA CUHTE3UPOBaHMEM CONonMMepa aTurneHa
C BUHWNaLETaToM B NPUCYTCTBUM MHUUMaTOopa.

PexnmHble napameTpbl npovuecca:

- Temneparypa B peakrope — 85 °C — 115 °C;

- gaBneHne — 90-240 krc/cm?.

2.30 Xnopodopm

Chipbe 015 npouecca: MeTaH, Xnop.

Llenesol npodykm: xnopodopM (TPUXITOPMETaH).

[Mobo4Hbie nPodykmbl: Apyrne NPOoAYyKTbl XSIOPUPOBaHUS MeTaHa.

Kpamkoe onucaHue mexHos102u4eckoao npoyecca:

XnopodopM Npon3BOAAT XNOPUPOBaHMEM METaHa, HarpeBas CMeChb xfiopa 1 BTOPOro
BELLECTBA B HYXXHOM COOTHOLEeHUM Ao Temnepatypbl 400 °C — 500 °C. lNpwn sTon Temnepa-
Type NPOUCXOAUT CEPUS XMMUYECKNX peaKkLMi, NOCTENEHHO npeBpaLlarmx MeTaH nnm me-
TUNXNopua B COeAMHEHMS € BONbLUMM CoaepXXaHnem xnopa.

PesynbTtatom npouecca aBngeTca CMeCb, COCTOALAa M3 MeTunxnopuaa, auxnopme-
TaHa, xnopodopma n TeTpaxnopmeTtaHa. PasgeneHve BeleCcTB OCYLECTBNAETCA ANUCTUN-
naumen. MNpuHuunuanbHas TexXHoMNorMyeckan cxema npousBoAcTBa xrnopodopma npeacras-
neHa Ha pucyHke 2.26.
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PucyHok 2.26 — lMpuHUunuanbHas TexXHosiornyeckaa cxema npounsBoacTea
npocToro nonvadgmpa

2.31 XnagoHbl 1 MOHOMEpPbI Ha UX OCHOBE

MpounsBoacTeo X-22

OcyulecTenisetca rngpodtopmpoBaHmem xsopodopma  (OTopuCTbIM BOAOPOAOM B
Xunakon haze npu gasneHun 7,5-8,5 krc/cm2 n temnepatype 70 °C — 95 °C, B npucyTCcTBUMA

KaTtasimsaTopa — NATUX/IOPUCTON CypbMbl. MpUHUMNYabHAsA TeXHO/orMyeckas cxema npo-
n3BoACTBa XNnaZoHa X-22 npeacrasfieHa Ha puUcyHke 2.27.

PucyHok 2.27 — TMpuHUMnnanibHasa TexXHosornyeckas cxema rnpons3BoAcTBa
XnagoHa X-22

Mponssoacteo X-113

MpounssoacTeo X-113 BK/AOYAET ABe CTaaun:

- pTOopUpoBaHne 6e3BoAHbIM (PTOPUCTLIM BOAOPOAOM M X/I0PMPOBaHME ra3006pas-

HbIM X/T0pOM nepxnopaTuneHa (MX3) B xuakoi tase npu gasneHmn go 0,15 MMa u Temne-
patype 110 °C — 140 °C;
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- OHOBpEeMEeHHoe pTopunpoBaHNe 6e3B0A4HbIM (PTOPUCTLIM BOLOPOLOM M X1I0pUpoBa-
Hne nepxnopatuneHa (MX3) B xuakon hase npu gasneHun 0,3-0,6 MMa n Temneparype

110 °C — 150 °C.
MpuHUMnNuanbHan TexHonorMyeckas cxema npousBoAcTBa xnagoHa X-113 npeacrtas-

NeHa Ha pucyHke 2.28.

PucyHok 2.28 — lMpuHuunuasibHasa TexHosornyeckas cxema npons3BoacTea
xnagoHa X-113

MpounsBsoacTeo X-1428

OcyulecTtBniseTca (hToprpoBaHNEM X/TOPUCTOIO0 BUHUANAEHA ITOPUCTLIM BOLOPOLOM
B XXMAKOWN (hpase npu Temnepatype He 6onee 150 °C v gasneHun 13,0-22,0 krc/cM2 B NpuUcyT-
CTBMU KaTanmsaTopa — YeTbIPEXX/IOPUCTOro oniosa. [lpuHUMNUanbHas TexHOosIornyeckas
cxema npounsBoAcTBa X/1agoHa X-142 B npeacTaB/ieHa Ha pUCyHke 2.29.

PucyHok 2.29 — lMpuHuMnuanbHasa TexXHoIornyeckas cxema rnpons3BoAcTBa
XnapoHa X-1428

MponsBoacTBO MOHOMEpaA-2

Tepmuyeckoe pasnoxeHune X-142 npu temneparype 450 °C — 950 °C npuBoguT K 06-
pasoBaHMi0 MOHOMepa-2. puHUMNUasbHass TEXHOIorMYyeckas cxema npov3BOACTBA MOHO-

Mepa-2 npeacrtasneHa Ha pucyHke 2.30.
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PucyHok 2.30 — lMpuHuunuasibHasa TexHosornyeckasa cxema npon3BoacTea
MOHOMepa-2

MponsBoacTBO MOHOMepa-3

MpuHUMNUanbHaa TexHosIorMyeckas cxema npou3BoAcTBa MOHOMepa-3 npeacrasrie-
Ha Ha pucyHke 2.31.

PucyHok 2.31 — lMpuHUMnuasnibHasa TexHosiornyeckas cxema npomsBoAcTBa
MOHOMepa-3

lNponsBoacTBO MOHOMepa-4

Tepmuyeckoe pasnoxeHve X-22 npu Temnepatype 550 °C — 850 °C npuBoguT K 06-
pasoBaHui0 MOHOMepa-4. lMpuHUMnuanbHasa TexHOosIorMyeckas cxema npou3BOACTBa MOHO-
Mepa-4 npefcTaB/ieHa Ha puUCyHke 2.32.

PucyHok 2.32 — lMpuHuunuasibHasa TexHosornyeckas cxema npon3BoacTea
MOHOMepa-4

2.32 CwuHTaHONbI

Cblpbe [/15 NpoLiecca: OKCUA STUIeHA WM OKCUf, NPOMNWEH], BbICLUME XUPHbIE Cnvp-
Thl Pa3NNYHbIX PPaKLWiA, YKCyCHasi KUCMoTa.
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Llenesol npodykm: CUHTAHONbI Pa3nUYHON cTeneHn okcnankmnmposaHus (AJIM-1 —
AJNIM-23, ALIC3-12, OC-20 — OC-80 n ap.).

[To6o4Hbie MPOOYKMbI: HET.

Kamanusamop: rmapokcug Kanus nnv rufpokcug HaTpus.

Kpamkoe onucaHue mexHo10au4eckoeo npoyecca:

- oBpasoBaHne KaTannMTMYeCcKoro Komnnekca (Ha NnpuMmepe rmgpokcmnaa Kanums):

ROH+KOH—— ROK+ H,0

- NHALMNPOBaHWE KaTanMaMpoOBaHHOW pPeakUMOHHOW MacChbl (Ha npuMepe OKUcu
aTuUneHa):

.0 - *
ROK+&—> R0 tHK

- OKCUSTUNMPOBAHNE UHULIMMPOBAHHOW PeaKLMOHHOW MacChbl:

.0 - + Q
R \/\O + K +HA—> R/PO\/\O}K

- HEUTpanunaauus roToBoro NPoAykTa (Ha NpuMepe YKCYCHOW KUCOTbI):

O K
R/P \/\O]’n + CH3COOH e R/PO\/\O}I!]" + CH3COOK

OcHoBHOW NOBOYHON peakumen OKCUSTUIMPOBAHNA UM OKCUMNPONUIMPOBaHNA ABNSA-
eTca peakums obpaszoBaHMs HU3KOMOMEKYAPHBIX OKCUAaNKUIMPOBAHHLIX COEAMHEHNA BOAbI
(MONMSTUNEHIIKONERN, NMONUAPONUINEHITIMKONEN UM NONMU3TUNEHOKCULOB) BBMAY TOrO, YTO
NCXOAHOE CbIpbe U KaTanmnaaTop B ONpPeLENEHHbIX KONMMYECTBAaX COLEPXKUT BOAY:

O OH o)
HO + /N —= o ™" + 0 A —— o~ O

Mpon3BOACTBO CUHTAHOMOB WCMOMb3yeT B CBOEW OCHOBE MOCTOAHHOE pacnbliieHne
XUAKON ¢hasbl B MOCTOAHHO MeHsaWMca obbem razoson dasbl. [pouecc ocHoBaH Ha crno-
COBHOCTM HYKNEOMUIbHLIX COEAMHEHNN (Kuakas dasa) B NPUCYTCTBUM PasnUYHbIX KaTanm-
TUYECKNX MHULMATOPOB NPW ONpefeneHHbIX YCrnoBuax (Temneparypa, faBneHne) CoeanHAaT-
CA C OKCMAOM 3TUNEHA MNK OKCKMAOM nponuneHa (rasoeas asa), obpasys NONMMEpPHYH
Lenb ¢ onpeaeneHHbIMU (PU3NKO-XMMUYECKUMN CBOUCTBaMM.

MpuHUMNUanbHaa TEXHONOrMYeckas cxema NpomM3BOACTBa CUHTAHONOB NpeacTaBneHa
Ha pUCyHke 2.33.
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PucyHok 2.33 — lMpuHUunuanbHas TexXHosiornyeckaa cxema npounsBoacTea
CUHTaHO/10B

2.33 Tpoun3BOACTBO CY/Ib(PNUPOBAHHbLIX MPOAYKTOB (JIMHENHOW
anknnoéeHnsocynbgokucnoTbl (JIABCK), cynbd0o3aToOKCH1aTOB
XUpHbIX cnuptoB (COXKC, Na-conb, 70 % nacTa), ankuncynbdgara
(AC))

Cblpbe g/1a npouecca:

- nonyyeHnst TABCK — cepa, NnuHenHbI anknnéenson (J1AB);

- nonydyeHna C3IKC, Na-conb, 70 % nacta — cepa, 3TOKCUAATbl XUPHbLIX CNUPTOB
(OXKC) Ha 1,2, 3 monsa O3, eaknii HaTp (46%-Hblii BOAHbIA pacTBop);

- nonyyeHnss AC — cepa, BbICLLME XUPHble cnnpTbl dopakumm Ciz — Caa (BXKC), eakuia
HaTp (46%-Hblli BOAHbIA PacTBop).

Llenesoit npoaykT: JIABCK, C3XXC, Na-conb, 70 % nacta mapkn bl, B2, b3, B28BH,
B2K, AC.

Mo604YHbIE NPOAYKTbI: HET.

KaTanmnsaTop: gna koHsepcun SO2 B SO3 — NATUOKUCL BaHaAUS.

KpaTkoe onvcaHne TexHO/I0rn4yeckoro npotecca:

B OCHOBY TEXHOIOMMYECKOro npoLecca MoJsoXeHa peakuus CynbupoBaHUA OpraHu-
4eCKOro Cbipbsi TPUOKCUAOM Cepbl:

- NonyyeHne cynbUpPyoLLEro areHra:
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- cynbumpoBaHne ankunbdeHsona:
O,H
+ SO, —>

R R

- cynbduposaHme IXKC:

ROt~ + 50, —= g0 oSO

- HeuTpanusauma COXKC:

R/O\[\/\O/]n/SO3H + NaOH —= R,O\[\/\O/}n/SO3Na + H,0

- cynbdupoBaHme BXKC:
ROH+SO, — ROSO,H

- HEUTpanuaauns CynbOKNCNOTbI:
ROSO,H+NaOH — ROSO,Na+H,0

Mpon3BoACTBO CyNbMOUPOBaHHLIX NPOAYKTOB NpeAHasHa4yeHo ANA NPOW3BOACTBA Nu-
HeWHoW anknnbeH30CynbOKUCIOTLI, CyNbGO3TOKCUNATOB XUPHbIX CNMPTOB (Ha 1, 2, 3 MOnb
03), ankuncynedara peakynen cynbmUPOBaHUS OPraHNYeckoro Cblpbs (COOTBETCTBEHHO
JIAB, O2KC Ha 1, 2, 3 monb O3, BXXC) Tpmokecmaom cepbl B NNIEHOYHOM peakTope, ¢ nocne-
AYIOLLEN HEUTpanu3aumen B HEUTPanNM3aTope eakuM HaTpoM MOfyYEHHbIX CynbdOKUCIOT

ansa nonydennsa C3XKC, Na-conb, 70 % nacta un ankuncynedara.

MpuyHUMNManbHas TexHomnormyeckasi Cxema npou3BOACTBa CyNb(UPOBaHHbLIX MPOLYK-

TOB NpeAcTaBneHa Ha pucyHke 2.34.
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PucyHok 2.34 — lMpuHuunuasibHasa TexHosornyeckas cxema npon3BoacTsa
CY/Nb(pMpPOBaHHbIX MPOAYKTOB

2.34 COBMECTHOe NPOn3BOACTBO MONNITUMEHTNINKONEN U
MeTOKCUNOMNITUNEHINUKoNel

Cblpbe g/1a npouecca:

- npu npousBoactee [M3oB — MOHO3TUNEHIIMKOAL (M3 wnv AUSTUNEHTIUKOSb
(43r), okcna aTnneHa, ykCycHasa KUCMoTa;

- npn npousBoacTee MIM3roB — MeTaHoN wim metunkapbuton (MK) wan metunuen-
nosonsbs (ML), okcua aTuneHa, yKCycHasi KucroTa.

Llenesble npoaykTbl: T3 Hu3komonekynsapHole (M3r-100, M3ar-200, Mar-300,
Mar-400, nrar-e00, TnMar-800, rMar-1000), M3l BbicOKOMOEKynsapHble (M3M-1500,
Mar-2000, Mar-4000, Mar-6000, Mar-8000), MM3aru HuskomonekynapHole (MM3r-500,
MM3ar-750, MMar-875, Mrar-1000), MIM3lrn BbicokoOMonekynsapHole (MM3r-2000,
MI3r-3000, MMNar-5000).

Mo60oYHbIE NPOAYKTbI: HET.

KaTanusaTop: rmgpokcug kanus uin rugpokeng, Hatpusa (ana Maros), 30%-Hblid pac-
TBOP MeTuiarta HaTpus B meTaHosne (ana MMaros).

KpaTkoe onvcaHne TexHO/I0rnM4yeckoro npotecca:

Mpn npounssoacTsee 3 0B:

- 06pasoBaHMe KaTa/IMTUYeCcKoro Komnaekca (Ha npumepe Mar):

H O AANOH + KOH e H O ~/OK + H20
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- NHALMNPOBaHWE KaTanmanpoBaHHOW peakynoHHOM Mmacckl (Ha npumepe O3r):
OK O O K

- OKCUSTUNMPOBaHNE NHULIMNMPOBaHHOW peakLMOHHOM Macchl (Ha npumepe O30):

Ho OO0 K 4 n2 & — ot~k

- HEUTpanunaauus roToBoro NpoaykTa (Ha NpMMepe YKCYCHOW KUCHOTbI):

ot~k + CHCOOH — = not >~y + cHcook

Mpwn npounssoactee MOl oB.:
- obpasoBaHne KaTanuTUYeCcKoro komnnekca (Ha npumepe MK)

H3C/O\[\/\04;H + NaOCH, — G4 C/O\[\/\O/}?Na+ CH,OH

3

- NHULMMPOBAHME KaTanmanpoBaHHOM peakUuMoHHOW Macckl (Ha npumepe MK):

T e e T g A

- OKCUATUNUPOBAHNE MHULNNPOBAHHOW PeakUMOHHON Macckl (Ha npumepe MK)

H3C/O\[\/\O%2\/0Na + n3 & . H3C/O\[\/\O4n/Na

- HEUTpanunaauus roToBoro NPoAyKTa (Ha NpumMepe YKCYCHOW KUCHOTbI):

H3C’O\[\/\o/]? N& + cHcooH —>H3C/O\[\/\o/}n/H + CH,COONa

Mpounssoacteo N30 (MIMN3I0B) ncnonb3yeT B CBOEW OCHOBE MOCTOAHHOE pachbine-
Hue xunakon dasel (MII vnm 43I — npu npomseoactee M3Mo., meTaHona i MK — npwm
npoussoacTee MITA0B) B NOCTOAHHO MeHsWMNCa 06beM rasoBon dasbl (OKCUL 3TUNEHa).
[Mpouecc ocHoBaH Ha CMOCOBHOCTN KOMMOHEHTOB XUAKOW dhasbl B NPUCYTCTBUN PasndHbIX
KaTtanuTnieckmnx MHULMaTopOoB Npu OnpeaeneHHbIX YCNoBuax (Temneparypa, AaBneHue) co-
EOVHATCA C OKCMAOM 3TUNeHa (rasosas ¢asa) B peakTtopHoM 6rioke, obpasys NonMMeEpPHYHo
Lenb ¢ onpeaeneHHbIMU PU3NKO-XMMUYECKUMU CBOUCTBaMM.

MpuHUMNUanbHaa TexHONorm4Yeckasd cxema COBMECTHOro MpOM3BOACTBa MOMNUSTU-
NEHITNVKONEN N METOKCUMONNITUNEHITIMKONEN NpeaCTaBneHa Ha pucyHke 2.35.

62



NTC 31—2017
CopbeHT OunLieHHble ra3oBble BbIGpOCHI (B aTMocdepy)

[a3oBble BLIGPOCHI (efyBKI) £S00 Konowa

ynaBnuBaHusa
OuunLeHHble [bIMOBbIe rasbl (B aTMochepy)
b o
A3r (Marn) eaxTopray CTOYHble BOAbI
MeTtaHon (MKA1LL)
03 c. 100
KOH c. 200 1 a3 NPUPOAHbIi ¥ CTaHoBKa
VK TepMUUeCKoro
¢.900 00€3BPEXHBAHHH
30%-blH p-p MeJNa Bosayx PacTBop coneun (Ha POC)
CTOou4HbIe BOAbI,
| 0TOBbIV NPOAYKT 1 0TOBbLIN NPOAYKT
poay TCM nm poay
. (KMLKOCTb MNM NNOTHAA Macca)
TaHK-KOHTEeWH ep
PoTrpyska
Bblop ocbl B aTMoctepy
v C.100/3W). ¢.600 v
[0TOBbLIA NPOAYKT Teepfblil YellynpoBaHHbIN
101muBbl N NpO A VKI
» OTIPY3KA
KpucTani»3anuH

PucyHok 2.35 — lMpuHuunuanbHas TexXHosiornyeckaa cxema npounsBoacTea
NOANITUNEHTINKONEN N METOKCUMOSIUITUNEHTINKOSEN
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Pasgen 3. Tekywme ypoBHM 3SMUCCUN B OKPYXKaIoLWYO cpeay npu
Npou3BOACTBE NPOAYKLUU TOHKOrO OpraHM4yeCcKoro CUHTe3a

B naHHOM pasgene npeacraeneHbl AaHHble Mo BbiOpocam, cbpocam, oTxoaam, 3Hep-
ronoTpebneHn n ouandeckuMm gakTopaMm BO3LENCTBUA MPOU3BOACTB MPOAYKLUUM TOHKOIO
OPraHMYecKoro CMHTE3a, ON1caHHbIX B pasgene 2.

3.1 MoHoankundgeHon

Tekywme ypoBHM BbIBpOCOB B atMocdepy, cOpocoB, O0TX0A0B, (PUBNUECKNX BO3LEWN-
CTBUN, a Takke sHepronoTpebneHnsa npu nNpou3BOLCTBE MOHOAanKMndeHona npeacTaBneHsbl

B Tabnmyax 3.1-3.5.

Tabnuya 3.1 — Tekywme ypoBHM BIOPOCOB B aTMOCepy Npu NPON3BOACTBE

MOHOankKnngeHonos

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T
1 A30T gnokeua 0,29

2 A30T okeng 0,048

3 Cepbl guokeng 0,018

4 Yrnesogopoab! npeaensHele Ce — C1o 3,31-1073
5 Yrnepoga okeug 0,85

6 deHon 0,62

7 OTUNEHIMIMKONb 0,24

8 HaTpui rugpokeng, 52-10™
9 MponuneHa Tpumepsl 0,29

10  |AnkundeHonsl 1,25

11 BaBelueHHble BellecTBa 1,105
12 MeTaH 0,106
13 Yrneeogopoabl npegeneHble C1 — Cs, nc- 5710

Knovas MeTaH
14 | AnaTuneHrnukons 1,3-1073

Tabnuya 3.2 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npwn Npou3BOaCTBE

MOHOanknngeHonos
Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHune, Kr/T
1 deHon 36-10™
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Tabnuya 3.3 — Tekywme ypoBHM OTXOL0B NpU NPOMN3BOACTBE MOHOANKUNIGEHONOB

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4veHwue, T/T OonacHoCTH obe3BpexxmBaHus
OTxopbl Npon3BoLCTBa
rnesoﬁlo (fp,os n Sx npo yranusaums
1Y P P 0,1105 2 (CKMraHme
N3BOAHbIX (hpakumsa de-
B ne4n)
HOMbHO-BOAHASA)
OTxopbl Npon3BoLCTBA
rnesoﬁlo (fp,os n Sx npo yrnusaums
2 |V P P 020051 2 (CKMraHme
N3BOAHbIX (NapaduHoBas
B ne4n)
ppakuus)
Ky6oBbI OCcTatok pektu-
dhurkalnm onedmnHOBOrO yrann3auns
3 H 0,3643 3 (CKUraHme
CbIpbA NMPU NPON3BOACTBE
B ne4n)
MOHO- N gunankmndeHonos
Katanunsartopsl npoyune
4 oTpaboTaHHble (oTpabo- 0.00112 3 PaameLlerne
TaHHbIA KaTannaaTop ’ (3axopoHeHme)
Ambepnucr)
OTx04bl NpY CKUraHUM
HedTecoepallmx OTXO-
[0B (30na OT CKUraHns PasmelyeHnne
5 ( 0,00002 4 "
XULKNX OTXOL0B NPOMU3- (3axopoHeHune)
BOACTBa ankuneHonos n
a-oneguHoB)
KaTtanusartop cynsdoka-
P cynee PaswmelueHne
6 TUOHMUT Ha OCHOBE MOSN- 0,00112 4
. (3axopoHeHune)
cTmpona otTpaboTaHHbI

Tabnuya 3.4 — dusmyeckme pakTopbl BO3LENCTBUS HA OKPYKAOLLYHO Cpeay npw
NpPOn3BOACTBE MOHOANKMNKEHONOB

Ne

dakTop BO3LENCTBUS

3HayeHune

1

[aHHbIE He npegcrasrieHbl

Tabnwuya 3.5 — JHepronotpebneHne Npm NPon3BOACTBE MOHOANKUIIPEHONOoB

EaonHuya

Ne HaumeHoBaHWe 3HepreTUYeckoro pecypca 3HaveHve
n3mepeHna

1 OnNeKTpOo3Heprms KBT-u/T 75,34

2 TennoaHeprus lkan/T 1,114

3 TonnmeHbIN ra3 TyT/T 0,08021

4 O6opoTHas Boaa M3/T 119,17
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3.2 a-OneuHbl

3.2.1 NpousBoacTBO a-one¢pmHOB

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBUW, a Takke SHepronoTpedbneHnsa npu NpomnsBoOACTBE o-0NedUHOB nNpeacTaBneHsl B Tab-
nnyax 3.6-3.10.

Tabnuya 3.6 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE

a-oneguHos

3arpsasHsoLee BeLecTso

YaenbHoe 3HavYeHue, Kr/T

Ne
1 A30T auokeug 5,85
2 A30T oKkeng 0,95
3 Cepbl guokeng 0,0375
4 Yrnesopopoab! npegensHele C1 — Cs 3510
(ncknrovan meTaH)
5 Yrnepoga okeug 11,11
6 bytuneH 0,69
7 Tonyon 1,32
8 MponuneH 0,56
9 OTuneH 1,47
10 MeTaH 0,59
11 OneduHbl Cs — C1s 0,79
12 OTUNEHIMMKONb 0,19
13 ["ekceH-1 0,36
14 OunHnn 0,0255
15 MwHepaneHoe macno 0,3
16 2-3TUnrekcmnammH 0,0158

Tabnuya 3.7 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn NPOM3BOACTBE

a-oneguHos

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1

[aHHbIEe He npegcrasrieHbl

66



UTC 31—2017

Tabnuya 3.8 — TekyLlme ypoBHM OTXO40B NpU NPON3BOLACTBE a-0NednHOB

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexxmBaHus
OTxopbl Npon3BoACTBa
Al NP A obesBpexunBa-
1 yrnesoaopo4oB U NX Npo- 17,91 3
HUe (CKuraHme)
N3BOAHbIX
OTxopbl Npon3BoACTBa
A b A obesBpexunBa-
2 yrneBogopoaoB U KX npo- 16,0 2
HUe (CKuraHme)
N3BOAHbIX (C aMUHaMN)
BbIBO3 B CTOPOH-
Katannasatopbl oTpabo-
HIOHO OpraHu3a-
3 TaHHble He cogepalume 0,02 3
LMK, UMEIOLLYHO
AparoueHHble MeTannbl
NLEH3MIO
BbIBO3 B CTOPOH-
Katannasatopbl oTpabo-
HIOHO OpraHu3a-
4 TaHHble, cogepxawme 0,034 3
LMK, UMEIOLLYHO
AparoueHHble MeTannbl
NLEH3MIO
CopbeHT Ha ocHoBe OKCK- a3MELLEHME
5 AOB KpeMHus, OGapua wu 0,37 3 P i
. (3axopoHeHue)
antoMmHna otpaboTaHHbI
LLinam npouecca HenTpa-
nmsaumm OTXo040B Npouns-
pasmeLleHme
6 BOACTBa antomMoopraHmye- 41,63 4
. (3axopoHeHue)
CKNX COEANHEHN N
a-oneguHoB
3ona oT CKUraHnsa Xnakmx
pasmeLleHme
7 OTX040B NPON3BOACTBA 0,01 4
(3axopoHeHune)
a-oneguHoB
8 Wnam ot 3aumctkm o60- 104 3 pasmeLleHme
pyLoBaHus ’ (3axopoHeHme)
Mpoune oTxoabl GuUnb-
9 TPOB M PUNbTPOBanbHbIX 023 3 pasmeLleHme
marepmanoe otpaboran- ’ (3axopoHeHme)
Hble
OTxoabl copbeHTOoB, AaMELLEHUE
10 He 3arpa3HeHHble onac- 0,04 4 P i
(3axopoHeHue)
HbIMW BELLeCTBaMm
CopbeHT Ha ocHoBe
anomocunukaTa otpabo-
11 TaHHbIN, 3arpsA3HEHHbIN 0.04 4 pasMeLLleHmne
HedTenpoaykramu (co- ’ (3axopoHeHue)

AepxaHue HepTenpoayk-
TOB MeHee 15 %)
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Tabnuya 3.9 — dusmyeckme pakTopbl BO3AENCTBUS HA OKPYXKAIOLLYO Cpeay npw
npown3BoACTBE a-0nednHOB

Ne dakTop BO3aENCTBUS 3HayeHne

1 IlaHHble He nNpeacTaBneHsb!

Tabnuya 3.10 — JHepronotpedbneHne npm NPon3BOLCTBE a-0NednHOB

EavHuya
Ne HaumeHoBaHWe aHepreTM4eckoro pecypca 3HaueHue
n3mMepeHus
1 ONeKTpOo3Heprms KBT-u/T 1570
2 TennoaHeprus lkan/T 3,65
3 TonnmeHbIN ra3 Waras 1,294
4 O6opoTHas Boaa M3/T 677

3.2.2 PaspeneHue dpakumumn a-onedpunHoB Ha C12, C14

Tekywme ypoBHM BbIBpPOCOB B aTtMocdepy, cOpocoB, O0TX0A0B, (PMU3NUECKNX BO3LEN-
CTBMN, a Takke asHepronoTpedbneHns npu npounssoacTee dpakumn o-onedumHo Ciz, Ci4
npeacraeneHsl B Tabnmuyax 3.11-3.15.

Tabnuya 3.11 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPM NPOM3BOACTBE dhpakumm
a-onedumHos C12, C14

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 OneduHbl C15 — C1s 0,022
2 Macno muHepanbHoe HedTaHoe 0,000065

Tabnuya 3.12 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu Npon3BOACTBE hpakumn
a-onedumHos C12, C14

Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayeHue, Kri/T

1 IlaHHble He nNpeacTaBneHsb!

Tabnuya 3.13 — TekyLume ypOBHM OTXOA0B NPV NPON3BOACTBE dpakumn a-o0nedmnHoB
C12, C14

Ne

3arpsasHsiowee

BELLECTBO

YaenbHoe Knacc MeTtoa

3Ha4YeHune, Kr/T

OonacHOCTH

obe3BpexxmBaHus

1

OTxopbl He oBpa3sytoTca

Tabnuya 3.14 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
nNpoun3BoaCcTBE pakumn a-onedpuHoB C1z2, C14

EaonHuuya

3HayeHune

Ne dakTop BO34ENCTBUS

n3MepeHus

1

[aHHbIEe He npeacrasrieHbl
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Tabnwuya 3.15 — BHepronotpedbneHne npu nponssogctee dpakumn a-oneduHoB C12, C14

EavHuya
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca 3HaueHue
n3MepeHus
1 OnNeKTpOo3Heprms KBT-u/T 4
2 TennoaHeprus lkan/T 0,59
3 O6opoTHas Boaa M3/t 15

3.3 AuusobyTunantomuHunrngpug (ANBAI)

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBMA, a TakKe 3HepronoTpedneHns npu npomn3BoACTBE AUMM30BYyTUNANKOMUHUArMAPUAA

npeacraeneHsl B Tabnmuyax 3.16-3.20.

Tabnuya 3.16 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE

AnnsobyTunaniomMmmHuirnagpuaa

3arpsasHsoLee BeLecTso

YaenbHoe 3HavYeHue, Kr/T

B COOTHOLLEHMN 1:3)

Ne

1 Okeunp antoMmnHnS 2,5
2 Okucb yrnepoapa 1,52
3 Cwmecbk ankaHoB Cs — C1o 28,72
4 MwHepaneHoe macno 0,03
5 N306yTrneH 34,69
6 Xenesa okeng Il 0,13
7 Caxa 2,50
8 MeTtaH 0,41
9 A30Ta gnokeua 4. 46
10 A3soTa okeng, 0,73
11 Kanbumn okeng, 0,08
12 KpemHua guokeug 0,25
13 Cepbl guokeng 0,19
14 OuHnn (cmeck gndeHnna n gugeHnnokcunaa 022

Tabnuya 3.17 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoacTBe

AnnsobyTunaniomMmmHuirnagpuaa

Ne 3arpsasHstoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1 C6pocebl B npoLecce Npom3BoacTBa He obpasyroTca

Tabnuya 3.18 — Tekywme ypoBHM OTXOA40B NPU NPON3BOACTBE

AnnsobyTunaniomMmmHmirnagpuaa

Ne 3arpsasHsowee YaenebHoe Knacc MeTopa
a BELLECTBO 3HaveHue, Kr/T onacHoCTn obesspexnBaHns
CxxuraHme
1 LLinam 1,83 -
B Meuyun
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Tabnuya 3.19 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
Npon3BoACTBE AUM3OOYTUNaNIOMUHUArMAPULA

Ne dakTop BO3gencTens Eannmua 3HayeHne
N3MepeHuns
1 LLym anb 43

Tabnwnya 3.20 — 3HepronotpedbneHne npm Npon3BoACTBE ANN30ByTUNantOMUHUArnapuaa

EavHuya
Ne HaumeHoBaHWe aHepreTM4eckoro pecypca 3HaueHue
n3mMepeHus
1 ONeKTpOo3Heprms KBT-u/T 1373

3.4 uuuknoneHTaaueH

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUN, a Takke SHepronoTpedbneHms npy NPOn3BOACTBE AULMKNONEHTaaNEHA NPEeACTaBNEHbI
B Tabnmyax 3.21-3.25.

Tabnuya 3.21 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE

ANUMKIoneHTagueHa

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HadeHne
1 Yrneeogopogabl npegensHsie C1 — Cs 2,61

2 AMuneHbl (CMecn N3oMepoB) 2,66
3 1,3-OyTagueH 0,09

4 OTUNEHINNKONb 0,00007
5 MwuHepansHoe Macrno 3,4107°
6 LnknoneHTaH 0,02
7 TeTparngponHaeH 0,01

8 OneduHbl C16 — C1s 0,0052
9 AuumknoneHTagmeH 0,25
10 MunepuneH 1,99
11 N3onpeH 3,30

Tabnuya 3.22 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn Npou3BoaCcTBe

AVUMKnoneHTagmeHa

Ne 3arpsasHstoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T

1 XIK 0,09
Tabnuya 3.23 — Tekywme ypoBHM OTXOA40B NPU NPON3BOACTBE ANLMKIONEHTaANEHA

Ne 3arpsasHsowee YaenebHoe Knacc MeTopa

: BELLECTBO 3Ha4vyeHwue, T/T OonacHoCTH obe3BpexmBaHus
Cxwuranme
1 LLinam 1,79 -
B neuun
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Tabnuya 3.24 — dumsmnueckne pakTopbl BO3AENCTBMS HA OKPYKAIOLLYHO Cpeay npu
NPOM3BOACTBE AMUMKIONEHTaaneHa

Ne

dakTop BO3AENCTBUS

EavHuya
n3MepeHus

3HayeHune

1

[aHHbIE He npeacrasrieHbl

Tabnuya 3.25 — JHepronotpebneHne npu Npon3BOACTBE AULMKNONEHTaaeHa

EavHuya
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca 3HaueHue
n3mepeHna
1 ONeKTpOo3Heprms KBT-u/T 32,8
2 TennoaHeprus lkan/T 3,43
3 Xonog kan/T 0,1
4 O6opoTHas Boaa M3/T 160

3.5 HeogekaHoaTt Heoanma

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBUN, a Takke 3HepronoTpebneHns npy NpoM3BOACTBE HeOAEeKaHoaTa HeogMma npeacTas-
neHbl B Tabnuuax 3.26-3.30.

Tabnuya 3.26 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE
HeogekaHoaTta Heogmma

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kr/T

1 Yrnesogopoab! npeaensHble Ce — C1o 0,2

Tabnuya 3.27 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoacTBe
HeodekaHoaTta Heogmma

Ne

3arpsasHstoLee BeLecTBo

YaenbHoe 3HadeHue, Kr/T

1

BaBelwleHHble BewecTBa

310,9

Tabnuya 3.28 — Tekywme ypoBHM OTXO40B NpU NPON3BOACTBE HEOLEKAHOATa HEOLMMA

Ne

3arpsasHsiowee
BELLECTBO

YaenbHoe Knacc
3Ha4YeHue, T/T OMNacHoOCTU

MeTtoz
obe3BpexxmBaHus

1

[aHHbIE He npencrasrieHbl

Tabnuya 3.29 — dumsmnueckne paktopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOM3BOACTBE HEOAEKaHOaTa Heoanma

Ne

EaonHuuya

dakTop BO34ENCTBUS
N3MepeHns

3HayeHune

1

[aHHbIEe He npeacrasrieHbl
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Tabnwnya 3.30 — JHepronoTpebnerHne npm NPoON3BOACTBE HeOJeKaHoaTa Heogmma

EavHuya
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca 3HaueHue
n3MepeHus
1 OnNeKTpOo3Heprms KBT-u/T 209
2 TennoaHeprus lkan/T 6,4
3 O6opoTHas Boaa M3/T 500

3.6 OkcuaTunupoBaHHble ankungeHosnbl

Tekywme ypoBHM BbIBpPOCOB B aTMOCdepy, cOpocoB, OTX0A0B, (PUBNYECKNX BO3LEWN-
CTBUW, @ Takke 3HepronoTpebrneHns npy NPOn3BOACTBE OKCUITUIIMPOBAHHBIX ankundeHo-

noB npeacrtaeneHsl B Tabnuuax 3.31-3.35.

Tabnuya 3.31 — Tekywme ypoBHM BLIOPOCOB B aTMOCIEPY Npm NPON3BOACTBE

OKCUI3TUINPOBAHHBLIX aJ'IKI/IJ'ICpeHOJ'IOB

Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, KriT
1 A30Ta gnokena 0,29

2 A3soTa okeng, 0,048
3 CepHas kucnota 0,028971
4 Cepbl guokeng 0,018
5 Yrnepoga okeug 0,85

6 Kucnota ykcycHas 0,112551
7 Okucb aTuneHa 0,04032
8 OTUNEHIMMKONb 0,022149
9 Hatpun rugpookmce 0,013955
10 AnkundeHon 0,025477
11 HeoHon 0,150307
12 OnatnneHrnmukonb 0,000294
13 TPUSTUNEHINNKOMb 0,000216

Tabnuya 3.32 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCcTBe

OKCUI3TUIMNPOBAHHBLIX aJ'IKI/IJ'ICpeHOJ'IOB

Ne 3arpsasHsoLee BeLecTBo

YaenbHoe 3HadYeHue, Kr/T

1 He npencraeneHbl faHHbIe MO yaenbHbIM 3HAYEHUSIM
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Tabnuya 3.33 — Tekywme ypoBHM OTXOA40B NPU NPON3BOACTBE OKCUITUNNPOBAHHbBIX

anknndgeHonos
Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELecTBO 3Ha4veHwune, Kr/T OnacHoCTH obe3BpexxmBaHus
’ BoaHbI pacteop 03 3 YTunusaums (oxu-
rMyKONen ’ raHue B neun)
5 OTtpaboTaHHbin abcop- 56.5 3 YTUnmsaums (Cxm-
OeHT rnrkoneBbIN BOAHbLIN ’ raHve B ne4n)
OTxopbl NPON3BOACTBA Yr- 45 3 YTunusaymsa (COxu-
3 NeBOAOPOAOB N NX NPON3- raHve B neun)

BOAHbIX (HEOHONbI)

Tabnuya 3.34 — dumsnueckne pakTopbl BO3AENCTBUS HA OKPYXKAKOLLYIO Cpeay npu
NPON3BOACTBE OKCUITUNNPOBAHHBIX ankungeHonoB

Ne

dakTop BO3AENCTBUS

EanHuya
n3MepeHus

3HayeHune

1

[aHHbIE He npencrasrieHbl

Tabnwnya 3.35 — JHepronotpebneHne Npm NPon3BOACTBE OKCUSTUNMPOBAHHBIX

anknndgeHonos
Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EAnHuya 3HaueHue
n3MepeHus
1 OnNeKTpo3Heprms KBT-u/T 20,84
2 TennoaHeprus lkan/T 0,213
3 O6opoTHas Boaa M3/T 19,7

3.7 OuyMLEeHHbIN reKCaHOBbIU pacTBOPUTESb

Tekywme ypoBHUM BbIBpocoB B atMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-

CTBUW, a Takke SHepronoTpebneHus npu Npon3BOACTBE OYULLEHHOrO reKCaHOBOro pacTtBoO-
puTens npeacraeneHsl B Tabnunuax 3.36-3.40.

Tabnuya 3.36 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE
OYULLIEHHOrO reKCaHOBOro pacTBopuUTens

Ne 3arpsasHstoLee BeLecTBo YaenbHOe 3HayeHue, Kr/T
1 Yrneeogopogabl npegensHble C1 — Cs 16,2215

2 Yrnesopopoab! npeaensHele Ce — C1o 1,0929

3 Tonyon 0,072548

4 beHson 0,081874

5 MwHepaneHoe macno 0,000189

6 Jwnokenp asota 1,004661

7 A3soTa okeng, 0,163587

8 MeTtaH 0,099811

9 Yrnepoga okeug 0,998519

73




UTC 31—2017

Tabnuya 3.37 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCcTBe
OYULLIEHHOrO reKCaHOBOro pacTBopUTENS

Ne

3arpsasHstoLee BeLecTBo

YaenbHoe 3HavYeHue, Kr/T

1

XMK

2,25

Tabnuya 3.38 — Tekywme ypoBHM OTXOL0B MNPU NPON3BOACTBE OHNLLEHHOIO rEKCaHOBOro

pacTBopuTens
Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexmBaHus
1 Hacagku KucnoToynopHble 0025 3 PasmelueHne
Kepammnyeckmne ’ (3axopoHeHue)
5 LleonuT oTpaboTaHHbIN 101 5 PaameLlerne
npu CyLUKe rasoB ’ (3axopoHeHue)
lMepepaeTtca
3 Katanusartop anomonna- Pa3oBas 3 Ha 3aBoj Ans
TUHOBBLIN OTPabOTaHHbLIN 3arpyska N3BNeYeHNs
Apar. meTtannos
Macna nHgyctpuaneHoe,
4 TypbuHHOE, KOMNpeccop- 09 3 BbiBO3ATCA Ha
Hoe, TpaHchopmaTopHoe ’ yTUnmMsaumio
oTpaboTaHHble
lMepepaetca Ha
5 | Hukenbcopepxaluny ka- 0,563 3 );T;rj;ﬁiiﬁfr:
Tanusartop otTpaboTaHHbIN .
obnagaroLlen
NNLUEH3NEN

Tabnuya 3.39 — dusmueckmne hakTopbl BO3LAENCTBUS HA OKPYKAKOLLYHO Cpeay npu

MPON3BOACTBE OYULLEHHOIO FrEKCaHOBOIo PacTBOPUTENS

Ne dakTop BO3gencTeng EAnma 3HayeHne
N3MepeHns
1 LLym ABA 92

Tabnuya 3.40 — BHepronoTpebneHne npm NPON3BOLCTBE OYMLLEHHOMO reKCaHOBOMo

pacTeBopuTens
Ne HaumeHoBaHue aHepreTM4eckoro pecypca EAnHuya 3HaueHue
n3MepeHuns
1 ONeKTpO3Heprms KBT-u/T 137,4
2 TennoaHeprus lkan/T 1,32
3 Xonog kan/T 0,02
4 Bona o6opoTHas M3/T 130
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3.8 NMonuaTuneHrnukonu

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUN, a Takke sHepronoTpebneHns npu Npou3BOACTBE NONMITUNEHINMKONEN NpeacTaene-
Hbl B Tabnmuax 3.41-3.45.

Tabnuya 3.41 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE
NONNSTUNEHINKONEN

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HayeHue, KriT
1 Okucb aTuneHa 0,027
2 OTUNEHIMMKONb 0,003
3 Ma3r-400 0,13

Tabnuya 3.42 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoacTBe
NONNSTUNEHIINKONEN

Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, KriT
1 IlaHHble He NpeacTaBneHsbl
Tabnuya 3.43 — Tekywme ypoBHM OTXOL40B NPU NPON3BOACTBE MONNITUNEHTTIMKOMNEN
Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexxmBaHus
YTunmnsayus
OTtpaboTaHHbin abcop-
1 P ' 8beop- 24,0 3 (CKMraHme
©eHT rnMrKoneBbIV BOAHbLIN
B ne4n)
3arpssHeHHble nonurnm yrnusaums
2 P 0,3 4 (cKruraHve
KONK
B ne4n)

Tabnuya 3.44 — dunsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOV3BOACTBE MONMUITUNEHTNINKONEN

. EavHnya
Ne dakTop BO3AEUCTBUS AVHAL 3HayeHne
N3MEpPEHMS
1 IlaHHble He nNpeacTaBneHsb!

Tabnwunya 3.45 — JHepronotpebnerHne Npm NPoON3BOLCTBE NONUSTUIEHTNIMKONEN

EaonHuya
Ne HaumeHoBaHue aHepreTM4eckoro pecypca 3HaueHue
n3MepeHuns
1 OneKTposHeprng KBT-u/T 27
2 TennoaHeprus lkan/T 0,278
3 O6opoTHas Boaa M3/t 22
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3.9 MponuneHrnukonb

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUN, a Takke 3HepronoTpebneHns npu NpoM3BOLCTBE MPOMNUIEHIMKONSA NPELCTaBNEHDbI B
Tabnuuax 3.46-3.50.

Tabnuya 3.46 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE
NPOMNUNEHININKONS

YaenbHoe 3HayeHwue, (Kr/T)
Ne 3arpsasHsaioLlee BeLwecTso
TexHonorua 1 TexHonorua 2
1 Okucbk nponunexa 50,5 0,204

Tabnuya 3.47 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoacTBe
NPOMNUNEHININKONS

Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, KriT

1 [laHHble He nNpeacTaBneHsb!

Tabnuya 3.48 — Tekywme ypoBHM OTXOA40B NPY NPON3BOACTBE NPOMUIEHTNIMKONS

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3HaveHue, Kr/T onacHoCcTn obesBpexmnBaHns
1 [laHHble He nNpeacTaBneHsbl

Tabnuya 3.49 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOM3BOACTBE MPOMNUNEHININKONS

. EavHnya
Ne dakTop BO3AEUCTBUS AvRL 3HayeHne
N3MEpPEHMS
1 IlaHHble He nNpeacTaBneHsb!

Tabnuya 3.50 — HepronoTpebneHne npu NPON3BOACTBE NMPONUMIEHTTIMKONSA

Ne HanmeHoBaHWe aHepreTnye- EaonHuya 3HayeHue ans 3HaueHune ans
CKOro pecypca n3mMepeHus TexHonorum 1 TexHonorum 2

1 OneKTpo3Heprms KBT-u/T 600

2 TennosHeprus Mkan/T 2,58 HeT aaHHbIx

3 O6opoTHas Boaa M3/t 200

3.10 TpuunsobyTunantoMuHun
Tekywme ypoBHU BbIBpocoB B atmocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-

CTBUN, a Takke 3HepronoTpebneHns npu nNpomMsBoACTBE TPUM3OOYTUNANIOMUHAUS NpeacTaB-
neHbl B Tabnuuax 3.51-3.55.
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Tabnuya 3.51 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE

TPUN300YTUNANIOMUHAS

HanmeHoBaHWe 3arpasHaoLlero

YaenbHoe 3HavyeHue Bbibpocos 3B

BellecTBa Kr/T npoaykumu, He Bonee
Mpoun3BoacTBO,
BKrovatoLlee B
Mpoussoactso 1 | lMponsBofcTBo 2 |cebsa TepMudeckoe
obe3BpexxmBaHne
OTXOA0B
A30T guokcua 0,0005 50 9.0
A3oT okeug 0,000084 0,83 6,0
Yrnepoga okeug 0,05 1,73 55
OunHnn 0,09 0,3
PacTtBoputens Hedpac - - 17,0
OTUNEHIMMKONb 0,0005 -
N306yTrneH 39,6 15,9 41
Hatpun rugpokeng 0,78 - -
OneduHbl C15 — C1s 418 - -
AnoMUHNA okeng, (B nepecyeTe Ha 0,21 2,9 -
antoMmUHMIA)
MeTtaH - 0,17 -
Okcmpg, xenesa (lll) - 0,06
Yrnepog, caxa - 1,05 29
MwuHepaneHoe macno - 3,8
Tonyon - 17,9 12,0
Yrnesopopoab! npeaeneHble C1 — 52
Cs, nckntovasa MeTaH
Yrnesopopoab! npeaensHble Ce — 42
C1o
XnopaTaH (3TWn XNOPUCTbLIN) 0,5 0,2

Tabnuya 3.52 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn Npou3BoaCTBeE

Tpn3obyTnnantoMmHUs
Ne 3arpsasHstoLee BeLecTBo YaenbHOe 3HayeHue, Kr/T
1 AnNOMUHNIA 0,02
2 BaBelueHHble BellecTBa 0,06
3 XIK 3,1
4 pH, ex 6,0-9,0
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Tabnuya 3.53 — Tekywme ypoBHM OTXOL40B NPU NPON3BOACTBE TPMM30OYTMNANKOMNHUS

3arpsasHaowee YaensHoe Knacc MeTopa
BeLleCTBO 3HaveHue, Kr/T onacHoOCTU O6e3Bpe>KI/IBaHI/IF|
MpounssoacTso 1
OTxoabl NPOU3BOACTBA OCHOBHbIX ObesBpexuBa-
OpraHnYecKkmnx BELLECTB MPoYnx 189 2 HWe (HenTpanm-
(wnam npomnssoactea TUBA) 3auus)
OTxo4bl NPON3BOACTBA YrNEeBOAO- PasmeLleHne
POAOB N UX NPOM3BOAHbLIX (LLNam 8,9 4 (3axopoHeHume)

A POOKUCK antoMUHUS)

MpounssogcTeo 2

LLnam nponssogctea TUBA 386,8 3 Tepmuyeckoe
obes3BpexuBa-
HUe (CKuraHne B
neun)
[MpomsBoACcTBO, BKOYaKoLee B ceba Tepmmnyeckoe obesBpexmBaHne 0TXo408B
OcTtartok MyHepanbHbIA OT CXKuUra- OTxog Hanpas-
HWA OTXO40B NPOM3BOACTBA Kay4y- 20 4 nseTca Ha nonu-
KOB CUHTETMYECKNX * ’ FOH NPOMbILL-

JTeHHbIX OTX0A0B

* Otxo4 obpasyeTca Nepmoanyeckn — B pesynbtate TEPMUYECKOrO YHUUTOXEHNSA OTXO-
A0B OT yctaHoBkM TUBA Ha nevax cxuraHus wnama.

Tabnuya 3.54 — dumsmnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOn3BOACTBE TPUN3OOYTUNANIOMUHNA

Ne dakTop BO3gencTeng Eanmua 3HayeHne
n3MepeHus
1 [na TexHonormn 1 gaHHbIe He NpeacTaBneHbl
Onsa TexHonorun 2
2 LLlym | A6 77

Tabnuya 3.55 — JHepronotpebneHne npm NPon3BOLCTBE TPUM3ODYTUNANIOMUHUS

Mpownssogs-
CTBO, BKIIO-
HanmeHoBaHWe aHepreTunye- EaonHuya Mpounssog- Mpoussoa- Haioljee 8
Ne cebs Tepmu-
CKOro pecypca n3mMepeHus cTBO 1 CTBO 2
yeckoe obes-
BpEXMBaHune
OTX0A40B
1 OneKTpo3Heprms KBT-u/T 6632 1006 5,5-5,8
2 TennoaHeprus lkan/T 22 2,2 7000-8800
3 O6opoTHasa Boga M3/T 1400 210 175-215
4 TonnmeHbIV ra3 T.Yy. T 1,61 - -
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Tekywme ypoBHM BbIBpPOCOB B aTMOCdepy, cOpocoB, OTX0A0B, (PUNYECKNX BO3LEWN-

CTBUW, a TakkKe 3HepronoTpedbneHns npu NpovsBOACTBE TPUMMEPOB M TETPaAMEpPOB Nponu-
neHa npepcraeneHbl B Tabnmyax 3.56-3.60.

Tabnuya 3.56 — Tekywme ypoBHM BLIOPOCOB B aTMOCdhEPY Npn NPON3BOACTBE
TPMMMEPOB M TETPaMEPOB NMponueHa

3arpsasHsoLee BeLecTso

YaenbHoe 3HadeHue, Kr/T

Ne

1 A30T auokeug 0,45

2 A30T oKkeung 0,073

3 Cepbl guokeng 0,0048
Yrnesogopoabl npegensHble C1 — Cs (Uc-

4 0,04

Knrovasa meTaH)

5 Yrnepoga okeug 3,68

6 bytuneH 0,086

7 Tonyon -

8 Hatpuin rmapokeuna 5,57 - 107

9 MponuneH 8,62

10 OTuneH -

11 BaBelleHHble BewecTBa -

12 MeTaH 0,092

13 OneduHbl Cs — C1s -

14 OTUNEHIMMKONb 0,072

15 ["ekceH-1 0,73

16 Yrnesopopoab! npeaensHele Ce — C1o 48 1073

17 Yrnesopopoab! npegensHole C12 — Cig 3,37 - 10

18 enTeH 0,0148

19 Macno MyHeparnbsHoe 1,09-1073

20 Yrnepoga, caxa 8,3-10™

21 Tpumepbl NponuneHa 2,1

22 TeTpamepbl NponuneHa 0,78

23 Arngon-1 7,18 - 1073

24 Yrnesogopoabl C1s5 — C1s 3,95- 1073

Tabnuya 3.57 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCcTBe
TPMMMEPOB M TETPaMEpPOB NponueHa

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HadeHue, Kr/T

1

[aHHbIE He npeacrasrieHbl

79



UTC 31—2017

Tabnuya 3.58 — Tekywne ypoBHM OTXOL0B NpM NPON3BOACTBE TPMMMEPOB U TETPAMEPOB

nponuneHa
Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexxmBaHus

1 Katanusartopsl npo4une 829 3 PasmelueHne
oTpaboTaHHbIe ’ (3axopoHeHme)
OTtxoabl npon3BoacTBa
NoNUMEpoB U MPOYUX YTunusayus

2 oneguHOB B MEPBUYHBLIX 0,6 2 (cKruraHve
dopmax (oTxogbl TpuUme- B ne4n)
poB nponunexHa)

Tabnuya 3.59 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NpOn3BOACTBE TPUMMEPOB U TETPaMEPOB NponuneHa

. EavHnya
Ne dakTop BO3AEUCTBUS AvRL 3HayeHne
N3MEpPEHMS
1 IlaHHble He NpeacTaBneHsbl

Tabnunya 3.60 — SHepronoTpebneHne npu NPon3BOACTBE TPMMMEPOB N TETPaMeEpPOB
nponunexHa

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EavHia 3HaueHue
n3mMepeHus

1 OnNeKTpo3Heprus KBT-u/T 81,55

2 TennoaHeprus lkan/T 1,45

3 O6opoTHas Boaa M3/T 117 17

4 Xonog Mkan/T 0,139

3.12 TpuaTunantoMUHUNA

Tekywe ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, HPUNYECKUX BO3LEN-

CTBUN, a Takke dHepronoTpedbneHns npy NPon3BoACTBE TPUITUNANIIOMUHUS NPELCTaBMNEHbI B
Tabnuuax 3.61-3.65.
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Tabnuya 3.61 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NpU NPOM3BOACTBE

TPNITUNANMIOMNHNS
YaenbHoe 3HavyeHue Bbibpocos 3B kr/T
HanmeHoBaHWe 3arpA3HAIOLLEro BELLECTBA
npoaykumn, He 6onee

MpounssoacTBo MpounsBoaCTBO

TOA s TUBA TOA 13 aTuneHa
AnantomuHmi Tpmokeng (B nepecyeTe Ha antoMmMHMUA) 0,03 -
Yrnesogopoab! npegeneHble C1 — Cs (Mcknovas me- 0.04 i
TaH) ’
Yrnesogopoabl npeaensHble Ce — C1o 105 -
Cwmecb oneduHos Cs — C1s - 0,013
aTuneH 14 -
MwuHepaneHoe macno 29 -
N306yTrneH (n3obyTeH) 30 -
OuHnn (cmeck gndeHnna n gudenunokenga 1:3) - 0,02
OTUNEHIMMKONb - 0,002

Tabnuya 3.62 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCTBe

TPU3ITUNANHOMNHNA

HaumeHoBaHMe 3arpa3HsaIOLLEro BeLlecTsa

YpaenbHble nokasatenu 3B B cTokax
(kr/T npoaykyun), He Gonee

ANIOMUHUNA

15

HedTenpoaykTbl

3,4
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Tabnuya 3.63 — TekyLme ypoBHM OTXOA40B NPU NPON3BOACTBE TPUITUNANFOMUHNSA

3arpsasHaowee YaenesHoe Knacc MeTopa
BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexmBaHus
Mponssoacteo TOA ns TUBA
OTxopgbl (0cafoK) MeXaHNYECKON 4 Tepmuyeckoe
OYUCTKN HENUTPanm3oBaHHbIX CTOKOB obesBpexmnBaHme
MPOV3BOACTB OPraHMYeCcKoro CuH- «OTXx0pbI TPaHC-
dhopmMaTopHbIX
Tesa "o
macen" n "npounx
OTxo4bl MUHEpPanbHbIX Macern 3 MUHEpaTbHbIX Ma-
TpaHC¢)OpMaTOprIX, HEe coaepXxa- cen (Ba3en|/|Ho_
LLIMX ranoreHsbl Bble)" obpasyroTcs
OTxogbl NPoOYNX MUHEPAarbHbIX Ma- 3 B 3aKpbITON CUCTE-
cen (Bas3ennHOBOE Macno) Me 1 BMecTe ¢ "OT-
265 xogamu (ocap,Ka—v
MW) MEXaHN4YECKoU
OUYNTKN HENTPanm-
30BaHHbIX CTOKOB
nepeparoTcsa Ha
TepMnyeckoe
obes3BpexnBaHmne
OTXOAO0B Ha ycTa-
HOBKY NMonvMmMmepu-
3auuu nponunexHa."
(oBbwee konnye-
cTBO 48,3 1)
OTxo4bl MMHEpPanbHbIX Macen UH- 32 3 OTxopbl Nnepepa-
AycTpuanbHbIX (guatepmMmmyeckoe oTCA cneuyvann-
macro) 3MpOBaHHOM opra-
HU3aUuu n/mnm
HanpaBnsaTCAa Ha
yCTaHOBKY TEpMU-
yeckoro obesBpe-
XMBaHWS OTXOL0B
Mponssoacteo TOA 13 aTuneHa
OTxogbl NPOM3BOACTBA — OCHOB- 52 2 ObesBpexunBaHne
HbIX OPraHNYECKNX XMMNHECKNX (HenTpanmsaums)
BELLECTB NPo4nX (antoMuHUnanku-
nbl)
OTxogbl NPOM3BOACTBA YrNEBOAO- 100 4 PasmelueHne
POAOB (LUNam rmgpooKUCKH antomMm- (3axopoHeHune)
HWNA)

Tabnuya 3.64 — dmsmnueckne pakTopbl BO3AENCTBMS HA OKPYKAKOLLYIO Cpeay npu

npon3BoaCcrtee TPUITUNANKOMNHNA

Ne dakTop BO34ENCTBUS

EavHuya
n3MepeHus

3HayeHune

[aHHbIE He npegcrasrieHbl
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Tabnunya 3.65 — JHepronoTpebneHne npu NPON3BOACTBE TPUITUNANOMUHNS

Ne HanmeHoBaHune EanHuuya Mpoun3soacTBo MpounsBoaCTBO
: 3HEpPreTN4eCcKoro pecypca n3mMepeHus TOA us TUBA TOA 13 aTuneHa
1 OnNeKTpo3Heprms KBT-u/T 5200-5700 10925

2 TennosHeprus [kan/T 52-57 27

3 O6opoTHasa Boga M3/T 3150-3500 2440

4 TonnmeHbIV ra3 T.Yy. T - 1137

3.13 3TnantoMUMHUNCECKBUXNopua

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-

CTBMA, a Takke OSHepronoTpebneHms npu NpomM3BOACTBE STUNANKOMUHUNCECKBUXIOPUAA
npepcraeneHsl B Tabnmuyax 3.66-3.70.

Tabnuya 3.66 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE
3TMNaNIOMUHUWNCECKBUXIOPUAa

Ne 3arpsasHstoLee BeLecTBo YaenbHoOe 3HayeHue, Kr/T
1 Okeunp antoMmnHnS 2,5
2 Okucb yrnepoapa 1,5
3 XIopuCTbIN BOAOPOA 147 61
4 Cwmecb ankaHoB Ce — C10 41,38
5 aTunxnopug 62,4
6 MwHepaneHoe macno 0,11
7 N306yTrneH 0,14
8 Xenesa okeng Il 0,84
9 Caxa 0,92
10 MeTaH 0,15
11 A30Ta gnokeua 4.46
12 A3soTa okeng, 0,73

Tabnuya 3.67 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCcTBe
3TMNaNtOMUHUUCECKBMXNOpHaa

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HadYeHue, Kr/T

1

CTouHble BOAbI He obpa3syroTcs

Tabnuya 3.68 — TekyLme ypoBHM OTXOA40B NPU NPON3BOACTBE

3TI/IJ'IaJ'II-OMI/IHI/IIZCGCKBI/IXJ'IOpI/ILI,a

Ne 3arpsasHsowee YaenebHoe Knacc MeTopa
- BELLECTBO 3HaveHue, Kr/T onacHoCTn obesspexnBaHns
1 LLInam nponsBogcTBa 458 - -
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Tabnuya 3.69 — dumsmnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu

npon3BoaCcTBe aTUnanom I/IHI/IIZCGCKBI/IXJ'IOpI/ILI,a

Ne dakTop BO3gencTens Eannmua 3HayeHne
N3MepeHuns
1 LLym anb 69

Tabnunya 3.70 — SHepronotpebneHne npu NPon3BOACTBE 3TUNANKOMUHUNCECKBUXIOPUAA

EavHuya
Ne HaumeHoBaHWe aHepreTM4eckoro pecypca 3HaueHue
n3MepeHus
1 ONeKTpOo3Heprms KBT-u/T 527
2 TennoaHeprus lkan/T 2,1

3.14 3Tunuenno3onbB

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUN, a Takke aHepronoTpebnenHnss Npy Npon3BOACTBE 3TUIMLENNO30bBa NPeACTaBNEHbI B

Tabnuuax 3.71-3.75.

Tabnuya 3.71 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE

3TUNUENNO30/bBa
Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 CnumpT 3TnnoBbIn 4,07
2 Admp AMSTUNOBBIN 0,00041
3 AueTanbgerva 1,97-107°
4 Okuncb aTuneHa 0,33
5 OTUNEHIMMKONb 0,43
6 Hatp egkun 0,01
7 TPUSTUNEHINNKOMb 0,17
8 Atunkapbuton 0,57
9 3TMNUEennosonss 1,45

Tabnuya 3.72 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn Npou3BoacTBe

aTnnyenno3orbba

Ne

3arpsasHstoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1

[aHHbIE He npeacrasrieHbl

Tabnuya 3.73 — Tekywme ypoBHM OTXOL0B NPU NPON3BOACTBE 3TUMLENNO30bBa

Ne

3arpsasHsaiowee
BELLECTBO

YaenbHoe Knacc
3Ha4YeHune, Kr/T OMNacHoOCTN

MeTtoa
obe3BpexxmBaHus

1

[aHHbIEe He npeacrasrieHbl
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Tabnuya 3.74 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu

npon3BoaCTBe 3TUNLENO30NbBAa

. EavHnya
Ne dakTop BO3AEUCTBUS AvRAL 3HayeHne
N3MEpPEHMS
1 [laHHble He nNpeacTaBnieHsb!

Tabnwuya 3.75 — JHepronotpebneHne npu NPon3BOACTBE 3TUNLENN030MbBa

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EAnHuya 3HaueHue
n3MepeHus

1 ONeKTpOo3Heprms KBT-u/T 74,38

2 TennoaHeprus lkan/T 7,43

3 Xonog kan/T 0,52

4 O6opoTHas Boaa M3/T 496,24

3.15 MNapa-TpeTnyHbin 6yTundeHon (MTBD)

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBMN, a Takke 3HepronoTpebneHnsa npu nNpou3BoACTBE napa-TpeTuyHoro ByTtundeHona

npepcraeneHsl B Tabnmuyax 3.76-3.80.

Tabnuya 3.76 — Tekywme ypoBHM BLIOPOCOB B aTMOCdhEpPY Npm NpOmn3BOACTBE napa-

TpeTnyHoro bytundeHona

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 deHon 0,0445
2 N306yTrneH 0,3089
3 byTaH 0,1778
4 MNeHtaH 0,1967
5 AnkundeHon 0,0111
6 NnTbe 0,3556

Tabnuya 3.77 — Tekywme ypoBHM COPOCOB B BOAHYHO CPpeay Npw Npon3BO4CTBE napa-

TpeTnyHoro bytundeHona

Ne 3arpsasHstoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1

Cb6pocoB HeT

Tabnuya 3.78 — Tekywme ypoBHM OTXOA40B NPM NPON3BOACTBE Nnapa-TPeTUYHOro

ByTundeHona
Ne 3arpsasHsowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4vyeHwune, T/T OonacHoCTH obe3BpexxmBaHus
Ky6oBbIn OCTatok pekTu-
dhurkaunm onedrHOBOrO
3axopoHeHue Ha
1 CbIpba NpU NPOUN3BOACTBE 0,16 3
NONNUrOHE
CMeCUK MOHO- W Anankun-
dheHonos
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Tabnuya 3.79 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYKAKOLLYIO Cpeay npu
NPOM3BOACTBE Napa-TpPeTUYHOro ByTundeHona

Ne dakTop BO3gencTens Eannuya 3HayeHne
n3MepeHus
1 LLym ABA 94
2 Bubpauuns ab 83
Tabnunya 3.80 — SHepronoTpebneHne npu NPon3BOACTBE Napa-TpeTUYHOro
ByTundeHona
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca EAnHmLa 3HaueHune
n3MepeHus
1 [laHHble He nNpeacTaBneHsb!

3.16 bytunaueTtaTt

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-

CTBMN, a Takke 3sHepronoTpebneHna npwu npownssoacTee OyTunaueTrata nNpeacTaBneHbl B
Tabnuuax 3.81-3.85.

Tabnuya 3.81 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE
OyTunauetara

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 bytunauetart 0,25069

2 Bununauetat 0,0871

3 MeTunauetaTt 0,0351

4 YkcycHas kucnoTa 0,0340

5 CnmpT ByTMNoBLIN 0,06376

Tabnuya 3.82 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCTBe
OyTunauetara

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1

HeT aaHHbIX

Tabnuya 3.83 — Tekywme ypoBHM OTXO40B Npu npon3eoacTee bytunauyeraTa

Ne 3arpsasHsaiowee YaenebHoe Knacc MeTopa
a BELecTBO 3Ha4vyeHwue, T/T OnacHoOCTH obe3BpexxmBaHus

Ky6oBble ocTaTtkmn atepu-
dukaTopa, ncnaputens mn yrannaauns

1 pa, nenap 0,06 3 (CKMraHme

peKTUPUKaLMHHBIX
B ne4n)
KONOHH
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Tabnuya 3.84 — dumsmnueckne pakTopbl BO3AENCTBMS HA OKPYKAKOLLYIO Cpeay npu

npownseoacTee Bytmunauyerara

Ne dakTop BO3gencTens Eannmua 3HayeHne
n3mMepeHus

1 LLym ABA 85

2 Bubpauuns ab 93

Tabnwnya 3.85 — JHepronotpebneHne npu npomssoacTee bytunauerara

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EAnHmya 3HaueHune
n3mMepeHus

1 OnNeKTpO3Heprms TbIC. KBT-u/T 0,008

2 Map 10 atm lkan/T 1,64

3 KoHgeHcaTt naposon (NoTpebneHHbIN) T/T 0,3

4 KoHgeHcaT napoBon (BO3BpaTHbIN) T/T 2,17

5 Bona o6opoTHas TbiC. M3/T 0,08

3.17 AueTanbaerng

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-
CTBUW, a Takke SHepronoTpebneHns npu Npou3BOLCTBE aueTanbaernga npencraBrieHbl B

Tabnuuax 3.86-3.90.

Tabnuya 3.86 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE

aueTanegernga

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T
1 A30Ta gnokeua 0,370971

2 A3soTa okeng, 0,000389

3 Cepbl guokeng 0,00278

4 Yrnepoga okeug 470451

5 AueTtanbperng 0,01539

6 AueTtunneH 0,82308

7 Anbaerng KpOTOHOBbIN 0,00097

8 Yrnepoga guokeug 11,599

Tabnuya 3.87 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay nNpwn Npou3BoaCcTBe

aueTanbaernga

Ne 3arpsasHsoLee BeLecTso

YaenbHoe 3HaveHue, Kr/T

1

HeT aaHHbIX
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Tabnuya 3.88 — Tekywme ypoBHM OTXOA40B NPM NPON3BOACTBE aueTansaernga

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
BeLleCTBO 3HavYeHue, T/T onacHoCTU o6e33pe>|<|/|BaH|/|9|
CxxuraHve Ha
Kugkme opraHnyeckue yCTaHoOBKe Tep-
1 OTXOAbl OYNCTKM N PEKTU- 0,04788 2 MU4Yeckoro obes-
durkaumm NpoayKToB BpeXmnBaHus
(YTO)
5 Katanmnsatop — kanbuuu- 0002 3 PasmelueHne
KagMmin pocdaTHbIN ’ (3axopoHeHme)

Tabnuya 3.89 — dumsmnueckne paktopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOn3BOACTBE aueTanbaernaa

Ne dakTop BO3gencTeng EAnHuya 3HayeHne
n3mMepeHus

1 LLym ABA 93

2 Bubpauuns ab 86

Tabnuya 3.90 — HepronoTpedbneHne Npm NPON3BOACTBE aueTanbaernaa

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EavHia 3HaueHune
n3mMepeHus

1 Bopna oGopoTHas cpenHas TbiC. M3 16,69

2 a3 npupoaHbIN ThbiC. M3 0,235

3 KoHgeHcat naposown NBC 3/P T 0,87

4 Map 10 atm cpegHun lkan 10,3

5 Xonog (3axonoxeHHasa Boga) kan 0,259

6 OnNeKTpo3Heprms TbIC. KBT-Y 0,15

3.18 AueTuneH

Tekywme ypoBHM BbIBPOCOB B aTMOCdepy, cOpOCOB, OTX0A0B, (PUBNYECKNX BO3LEWN-

CTBUIA, a Takke aHepronoTpebneHns npn NPon3BoACTBE aleTueHa npeacTaBneHbl B Tabnum-
yax 3.91-3.95.
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Tabnuya 3.91 — Tekywme ypoBHM BbIOPOCOB B armocepy npu Npou3BOACTBE aLeTune-

Ha
Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 A30Ta gnokeua 1,934328
2 A3soTa okeng, 0,113043
3 MeTaH 0,154198
4 MeTunmepkanTaH, sTunMepkanTaH 3,75 1077
5 CepoBoaopon 21107
6 Cepbl guokeng 0,024624
7 Yrnepoga okeug 10,06289
8 OTuneH 0,001
9 Yrnepoga guokeug 1969,572
10 Yrnepog (caxa) 0,359368
11 AueTtunneH 16,27822

Tabnuya 3.92 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn Npou3BoaCcTBe

auetuneHa

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HadeHue, Kr/T

1

HeT aaHHbIX

Tabnuya 3.93 — Tekywme ypoBHM OTXOA0B NPM NPON3BOACTBE aUeTUNeEHa

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
B BELLECTBO 3HayeHwue, T/T OMacHoCTM obe3BpexvBaHns
YTunusauyus
1 CaxeBas nynbna 0,072 4 (cKruraHue
B ne4n)

Tabnuya 3.94 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
NPOM3BOACTBE aLeTuneHa

Ne dakTop Bo3gencTens Eannmia 3HayeHne
n3mMepeHus

1 Bubpauuns ab 97

Tabnunya 3.95 — JHepronoTpebnerHne npu NPon3BOACTBE aueTuneHa
E a

Ne HaumeHoBaHue aHepreTM4eckoro pecypca AVHVL 3HaueHue
n3mMepeHus

1 ONeKTpOo3Heprms TbIC. KBT 2,43

3.19 BuHunauerar

Tekywme ypoBHM BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-

CTBUWA, a Takke SHepronoTpedbneHus npu NPOW3BOACTBE BUHWNALETaTa NpeacTaBneHbl B
Tabnuuyax 3.96-3.100.
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Tabnuya 3.96 — Tekywme ypoBHM BbIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE

BUHUNaueTaTa
Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 Bununauetat 0,174212337
2 AueTtanbperng 0,023095252
3 Kucnota ykcycHas 0,062727846
4 A30Ta gnokeua 0,537468188
5 A3soTa okeng, 0,087338551
6 MeTtaH 0,111972536
7 CepoBoaopon 5,50725 - 1078
8 Cepbl guokeng 0,000191295
9 Yrnepoga okeug 4 478901739
10 Yrnepoga guokeug 1174, 761

Tabnuya 3.97 — Tekywme ypoBHM COPOCOB B BOAHYH Cpeay Npwn Npou3BoaCcTBe

BUHWMNayeTaTa
Ne 3arpsasHstoLee BeLecTBo YaenbHoOe 3HayeHue, Kr/T
1 Lk 0,080652174

Tabnunya 3.98 — Tekywmne ypoBHM OTXOL0B MNpY NPON3BOACTBE BUHMNAUEeTaTa

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3Ha4veHwue, T/T OonacHoCTH obe3BpexxmBaHus
KyGoBble ocTaTkm npons yrann3auns
1 y P 0,127 2 (CKMraHme
BOACTBa BMHMNaueTara
B ne4n)
Katannsatop cuHTesa Bu-
HUnaueTaTa Ha OCHoBe
PaswmelueHne
2 aKTMBUPOBAHHOrO yrns, 0,021 3
. (3axopoHeHue)
copepxawmm auetar LmH-
Ka, oTpaboTaHHbIN

Tabnuya 3.99 — dumsnueckne pakTopbl BO3AENCTBMS HA OKPYKAKOLLYIO Cpeay npu

npon3BoaCcTBe BMHUNALeTaTa

Ne dakTop BO3gencTeng EAnmia 3HayeHne
N3MepeHns

1 LLym ABA 102

2 Bubpauuns ab 67
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Tabnuya 3.100 — SHepronoTpebneHne npu NPON3BOLACTBE BMHUNALETaTa

Ne

HanmeHoBaHWe aHepreTMYeckoro pecypca

EavHuya
n3MepeHus

3HayeHune

Xonog (pacTteop noTtaiua)

lkan/Ha 1T
roTOBOW

NpoAYKLMM

0,5747

Map 10 atm cpegHmin

lkan/Ha 1T
roTOBOW
npoaykummn

2,37995

Map 20 atm cpegHmin

lkan/Ha 1T
roTOBOW

npoAYKLMM

0,5412

KoHgeHcaTt naposon (NoTpebneHHbIN)

T/Ha 1 T roToBOW
npPOAYKLMN

0,18

KoHgeHcaT napoBon (BO3BpaTHbIN)

T/Ha 1 T roToBOW
npPOAYKLMN

3,96763

Bopa obopoTHas

Toic.M3/HA 1 T
roTOBOW

NpoAYKLMM

0,281

OnNeKTpOo3Heprms

Tbic.KBT-W/HA 1 T
roTOBOW
npoayKummn

0,175

3.20 MeTunaueTaTr

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-

CTBUMA, a Takke 3HepronoTpebneHns npyv nNpom3BOACTBE MeTunauetata npeacTaBneHbl B
Tabnuuyax 3.101-3.105.

Tabnuya 3.101 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE

MeTunauerara
Ne 3arpsasHsoLee BeLecTBo YaenbHoOe 3HayYeHue, Kri/T
1 CnmpT MeTnnoBbIN 0,00240897
2 MeTunauetaTt 0,0218494

Tabnuya 3.102 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeay Npu NPOM3BOACTBE
MeTunauertara

Ne

3arpsasHsoLee BeLecTso

YaenbHoe 3HadeHue, Kr/T

1

HeT aaHHbIX

Tabnuya 3.103 — Tekywme ypoBHM OTXO40B NpM NPON3BOACTBE MeTUNaueTara

Ne

3arpsasHsiowee
BELLECTBO

YaenbHoe

3Ha4YeHue, T/T

Knacc
onacHoCTHU

MeTtoa
obe3BpexxmBaHus

1

HeT aaHHbIx
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Tabnuya 3.104 — dusnyeckme pakTopbl BO3LENCTBMS HA OKPYXKAKOLLYIO Cpeay npu
Npon3BOACTBE MeTunaueTaTa

Ne dakTop BO3gencTens Eannmua 3HayeHne
n3MepeHus

1 LLym ABA 87

2 Bubpauuns ab 71

Tabnwnya 3.105 — OHepronoTpebneHne npu NPon3BOACTBE MeTUNaLeTaTa

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EAnHmya 3HaueHune
n3MepeHus

1 Map 10 atm cpegHmin lkan 0,46

2 KoHgeHcat naposown NBC 3/P T 0,12

3 Boaa oGopoTHas TbiC. M3 0,07

4 ONeKTpOo3Heprms TbIC. KBT-Y 0,04

5 Xonog (pacTteop notaiua) lkan 0,01

3.21 MetaHoOn

Tekywme ypoBHM BbIBpPOCOB B atMocdepy, cOpocoB, OTX0A0B, (PUBNYECKNX BO3LEWN-
CTBUIN, a Takke sHepronoTpebneHns npu Nnpou3BoaCTBE METaHONa npeacraeneHsl B Tabnm-
nax 3.106-3.110.

Tabnuya 3.106 — Tekywme ypoBHM BLIOPOCOB B aTMOCdEPY Npu NPOM3BOACTBE
MeTaHona

Ne 3arpsasHstoLllee BeLwecTso YpenbHoe 3HavyeHue, Kr/t
1 MeTtaH 0,23917
2 Yrnepoga okeug 0,787505
3 CnmpT MeTnnoBbIN 0,242792
4 JleTyumne opraHnyeckue coeguHeHNs 0,119011

Tabnuya 3.107 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu NPOM3BOACTBE
MeTaHona

Ne 3arpsasHstoLee BeLecTBo YaenbHOe 3HayYeHue, Kri/T

1 HeT aaHHbIX

Tabnuya 3.108 — Tekywme ypoBHM OTXO40B NpU NPON3BOACTBE METaHONA

3arpsasHsaiowee YaenebHoe Knacc MeTopa

Ne
BELLECTBO 3Ha4eHwue, T/T onacHoCTU obe3BpexnBaHns

Mepepava cne-

Katanusatop umHkmen ymanumsmposaH-
1 - i . 0,0011 3 HOW opraHun3a-
HbI OTpaboTaHHbIN
LN Ha yTunuaa-
Lo
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Ne

3arpsasHsiowee
BELLECTBO

YaenbHoe
3Ha4YeHue, T/T

Knacc
onacHoCTU

MeTtoa
obe3BpexxmBaHus

OTxoabl pekTudukaumm
MeTaHona B BUAE TBep-
AbIX napaduHOB Npu Npo-
N3BOACTBE CnMpTa MeTu-
noBOro

0,0004

PasmelueHne
(3axopoHeHue)

MNoHooOMEHHbIE CMOnbI,
cogepxawime He bonee
0,45 % amunHocoeanHe-
HUK, oTpaboTaHHbIE Npn
OYUCTKE MeTaHoNa B Npo-
N3BOACTBE METUNOBOIO
cnvpTa

0,00013

PasmelueHne
(3axopoHeHune)

Yronb akTMBUMPOBaHHbLIN,
oTpaboTaHHbIN NP OCYLL-
ke BO34yxa W rasos,

He 3arps3HEHHbLIW onac-

HbIMW BeLLleCTBaMM

0,00017

PaswmelueHne
(3axopoHeHue)

Tabnuya 3.109 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO Cpeay npw
Npon3BOACTBE MeTaHoNa

Ne dakTop BO3gencTens EanHuya 3HayeHne
n3mMepeHus

1 Lym ABA 85

2 Bubpauuns ab 84

Tabnwunya 3.110 — OHepronoTpebnerHne npu NPon3BOACTBE METaHONA

Ne HaumeHoBaHue aHepreTn4eckoro pecypca EAvHna 3HaueHue
n3mMepeHus

1 Map 10 atm cpegHmn Mkan 0,41000

2 KoHgeHcat naposown NBC 3/P T 0,46

3 Bona o6opoTHas Tbic. M3 0,09700

4 Bopa 4actnyHo obecconeHHasa ¢ UCnonb3o- o3 0,30000

BaHMEM KOHAeHcaTa
ONeKTpOo3Heprms TbIC. KBT-Y 0,50
3.22 bytaHon

Tekywme ypoBHM BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-

CTBUIN, a Takke 3HepronoTpebneHnsa npu npomssoacTee OyTaHona npeacraBneHsl B Tabnm-
yax 3.111-3.115.
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Tabnuya 3.111 — Tekywme ypoBHM BIODPOCOB B aTMOCIEPY NPy NPOM3BOACTBE

OyTtaHona
Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 CnmpT ByTMNoBLIN 0,515757
2 AueTtanbperng 0,526849
3 Kucnota ykcycHas 0,075264

Tabnuya 3.112 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeAy Npv NPOM3BOACTBE

OytaHona
Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, Kr/T
1 HeT aaHHbIX
Tabnuya 3.113 — Tekywme ypoBHM OTXOL,0B Npn NponssoacTee BytaHona
Ne 3arpsasHsiowee YaenebHoe Knacc MeTog
BELLECTBO 3Ha4veHwue, T/T OonacHoCTH obe3BpexmBaHus
1 KaTanMisaTop HWKenb- ) 0,00086 5 YTunusaymsa
XPOMOBbLIV OTpaboTaHHbIN (ncnonbaoBaHue)
Katanusatop Ha ocHoBe
5 oKcuaa Meau ¢ copepxa- 0,00184 5 YTunusaymsa
HUEM XpOMa MeHee (ncnonb3oBaHme)
15,0 % oTpaboTaHHbIN
Huakme oTxoabl aseo-
TPOMHOM OCYLLIKW
H-ByTnnosoro cnupta (by- Tepmmdeckoe
3 | TaHona)mpy npon3sos- 0,03067 3 oBesBpexmBa-
cTBe H-DyTMNoBOro cnmpTa e
Ha OCHOBe aueTanbgeru-
Aa, cogepxawyme nerko-
KMN[wme yrnesoaopoabl
OTxoabl nponsBoacTBa
H-ByTnnosoro cnupta (by-
TaHomna) Ha OCHoBe aLle- Tepmuyeckoe
4 Tanbgernga, cogepxawme 0,06998 3 obesBpexunBa-
KOHAEHCUPOBaHHbIE BbICO- HWne
KOKMNSALLME YyrNeBogopo-
Abl

Tabnuya 3.114 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO CPpeay npw

npownseoacTee bytaHona
Ne dakTop BO3genCTBUNS EAnnmua 3HayeHne
n3mMepeHus
1 Lym ABA 89
2 Bubpauuns ab 90
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Tabnwuya 3.115 — OHepronoTpebneHne npu Npon3BoacTee ByTaHona

Ne HaumeHoBaHWe aHepreTn4eckoro pecypca EAnHuya 3HaueHue
n3MepeHus
1 Boaopon TbiC. M3 1,43
2 A30T KOMNPUMNPOBAHHBIN /0 TbiCc. M3 0,036
3 Xonog (3axonoxeHHasa Boga) kan 0,485
4 Map 10 atm cpegHmin lkan 4,05
5 KongeHcat naposown NBC 3/P T 3,74
6 OneKTposHeprng TbIC. KBT-Y 0,08

3.23 NMonuBUHUNOBLIN CNUPT

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-

CTBUN, a Takke aHepronoTpebneHns npy Npons3BoACTBE NOSIMBMHUITOBOrO CNMpTa NpeacTas-
neHbl B Tabnuuax 3.116-3.120.

Tabnuya 3.116 — Tekywme ypoBHM BLIOPOCOB B aTMOCHEPY NPy NPON3BOACTBE
NONMBUHUOBOrO CnMpTa

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 CnmpT MeTnnoBbIN 221,0749
2 Bununauetat 48,5254
3 MeTunauetaTt 20,1875
4 AueTtanbperng 0,719436
5 Kucnota ykcycHas 2,28697
6 beHanH (HepTAHON, ManNOCEPHNCTLIN B Ne-
pecyeTe Ha yrnepog,) 7,532023
7 Monu(staHgmon) (NMONMBUHUIOBLIW CAMPT) 6,309604

Tabnuya 3.117 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeay Npu NPOM3BOACTBE
NONMBUHMOBOrO cnMpTa

Ne

3arpsasHsoLee BeLecTBo

YaenbHoe 3HaveHue, Kr/T

1

HeT aaHHbIX
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Tabnuya 3.118 — Tekywme ypoBHM OTXOL0B NPy NPON3BOACTBE NONMMBMHUITOBOrO cnmpTa

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4veHwue, T/T OonacHoCTH obe3BpexxmBaHus
CxxuraHve Ha
Kugkme opraHnyeckue
OTXOAbI pereHepauyumn Col YCTaHOBKE Tep-
1 b pay 1,18 3 Munyeckoro obes-
pbs B MPOM3BOACTBE MO-
NMBUHWNOBOTO CnnpTa BpSXNBAHIA
(YTO)
TkaHb punbTpOBansHas
N3 pasHOPOLHbIX MaTepu-
P POA P PasmelueHne
2 anoB, 3arpasHeHHas nbl- 0,0039 4
(3axopoHeHune)
NbH NOSTMBUHUITOBOrO
cnvpTa
OTxoabl 3a4ncTkmn 06opy- Cxwuranne
3 A0BaHMAa Npou3BoACTBa 0,118 4 B LMKITOHHOM
NONMBUHMOBOrO cnvpTa neuu
Yronb akTmBnpOBaHHbIN
oTpaboTaHHbIN, 3arpsas-
HEHHbIW HeranoreHnpo- PasmelyeHnne
4 P 0,0095 4 »
BaHHbLIMW OpraHN4YeCcKUMmn (3axopoHeHune)
BellecTBaMun (coaepxa-
HWe meHee 15 %)

Tabnuya 3.119 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO CPeAy npw
NpPOn3BOACTBE NONMMBUHUIIOBOrO CnnpTa

Ne dakTop BO3gencTeng EanHuya 3HayeHne
N3MepeHuns

1 Lym ABA 80

2 Bubpauuns ab 79

Tabnwnya 3.120 — OHepronoTpebnerHne npu NPon3BOLACTBE NONMBUHUIOBOMO CnnpTa

EaonHuya
Ne HaumeHoBaHue aHepreTn4eckoro pecypca 3HaueHue
n3mepeHna
1 Map 10 atm cpegHmin lkan 47
2 KoHpeHcaT naposon T 7,5
3 Bona o6opoTHas Tbic. M3 6
4 Bopna obecconeHHas M3 17
5 OnNeKTpOo3Heprms TbIC. KBT-Y 1,32
6 Xonog (pacTeop noTtaiua) lkan 1
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3.24 YKcycHasa kucnorta

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-

CTBUN, a TaKKe SHepronoTpedneHnsa npm Npon3BOACTBE YKCYCHOW KMCOTbI MPeACTaBneHbl B
Tabnuuax 3.121-3.125.

Tabnuya 3.121 — Tekywme ypoBHM BbIOPOCOB B aTMOCHhEPY NpM NPON3BOACTBE YKCYCHOW
KMCNOTbI

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HayeHue, KriT
1 A30Ta gnokeua 0,3570

2 A3soTa okeng, 0,0067

3 MeTaH 0,0086

4 CepoBogopos 0,000000022
5 CepHas kucnota 0,000049
6 Cepbl guokeng 0,0005

7 Yrnepoga okeug 0,5534

9 CnmpT MeTnnoBbIN 0,0008

10 Kucnota ykcycHas 0,0526

11 [unokcupa yrnepog 36,853

Tabnuya 3.122 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu NPOM3BOACTBE
YKCYCHOW KMCNOTbI

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T

1 HeT aaHHbIX

Tabnuya 3.123 — Tekywme ypoBHM OTXOL,0B NPU NPON3BOACTBE YKCYCHOW KUCNOTbI

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexmBaHus
Katanusatop Ha ocHoBe Mepepava cne-
oKkcuaa antoMMHNE C Co- LmanmanpoBaH-
1 AepKaHMeM OKCuaa HuKe- 0,017143 3 HOW opraHmaa-
na He 6onee 11,0 % oT- UMM Ha yTunmsa-
paboTaHHbIN LK
Mepepava cne-
Katanusatop Ha ocHoBe
OKCUAA antOMUHS KO Hhannsnposan-
2 - 0,034286 3 HOW opraHmaa-
6ansTMonNuMbaeHoBbIN OT-
- LN Ha yTunuaa-
paboTaHHbIN
Lo
Mepepava cne-
LmanmanpoBaH-
CopbeHT Ha ocHOBE OKCK- .
3 P ! 0317143 3 Hoil OpraHmsa-
Aa umHka otpaboTaHHbIN
LUK Ha yTunuaa-
Lo
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OkornyaHue mabnuypsi 3.123

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELLECTBO 3Ha4veHwune, Kr/T OonacHoCTH obe3BpexxmBaHus
Yronb akTMBMpPOBaHHbIN
oTpaboTaHHbIW, 3arpss-
4 HEHHbIW HeranoreHnpo- 0047 4 PasmeLleHne
BaHHbLIMW OpraHNYeCcKUMm ’ (3axopoHeHue)
BellecTBaMun (cogepxa-
H1e meHee 15 %)

Tabnuya 3.124 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO CPeay npw

NPON3BOACTBE YKCYCHOW KUCTOTbI

Ne dakTop Bo3gencTens Eannmia 3HayeHne
n3MepeHus

1 LLym nBA 102

2 Bubpauuns ab 76

Tabnunya 3.125 — OHepronoTpebnerHne npu NPonN3BOLACTBE YKCYCHOM KUCNOTbI

Ne HaumeHoBaHWe aHepreTM4eckoro pecypca EAnHuya 3HaueHue
n3MepeHus

1 Map 10 atm lkan 0,3

2 Map 20 atm lkan 1,7

3 KoHpeHcaT naposou T 2,05

4 Boga yactnuHo obecconeHHas M3 0,10033

5 Boga npombiwneHHas Tbic. M3 0,01

6 Xonog kan 0,03600

7 OnNeKTpOo3Heprms TbIC. KBT-Y 0,43425

3.25 MenamuH

Tekywme ypoBHM BbIBpOCcOB B atmocdepy, cOpocoB, 0TX0A0B, (PU3NYECKUX BO3LEN-
CTBUN, a Takke aHepronoTpebneHnss Npy NPpon3BOACTBE MenaMmnHa NpeacTaBneHsl B Tabnu-

hax 3.126-3.130.

98




UTC 31—2017

Tabnuya 3.126 — Tekyume ypoBHM BbIOPOCOB B aTMocdepy npu Npon3BOACTBE MeENamm-

Ha

Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 A30Ta gnokeua 2,053
2 A3soTa okeng, 0,307
3 AmMMmmnak 0,782054
4 Yrnepoga okeug 0,273
5 Kapbamug (MoueBumHa, gnammg yronsHom
KNCNOThI) 0,000017

6 2,4,6-TpnamnHo-1,3,5-TpnasmH (MenamuH,

UmaHypTpuammng,) 0,101042

Tabnuya 3.127 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeay Npv NPOM3BOACTBE

MenammHa
Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, KriT
1 AMMOHMN-NOH 0,132295
5 2,4,6-TpnamnHo-1,3,5-TpnasmH (MenamuH, 0,215335

UmarypTpmnamMmg)

Tabnuya 3.128 — Tekywme ypoBHM OTXOL0B NPy NPON3BOACTBE MENaMUHa

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3Ha4veHwue, T/T OonacHoCTH obe3BpexxmBaHus
OTxoabl coneBbIX TEMMO- P asMeLLEHME
1 HOCUTENEN B BUAE HUPUT- 0,005454 3 H
N (3axopoHeHue)
HUTPaTHbIX CMeceun
Katanusartop antomocu- P a3MELLEHE
2 NNKaTHbBIN NPOM3BOACTBA 0,016363 4 t
. (3axopoHeHue)
MenamMmmHa oTpaboTaHHbIN
Tapa 13 pasHopogHbIX
NONMMEPHbLIX MaTepuanos PasmeLyenne
3 P P 0,000132 4 »
3arpsasHeHHaa Menamm- (3axopoHeHue)
HOM

Tabnuya 3.129 — dusmyeckme pakTopbl BO3AENCTBUS HA OKPYKAIOLLYO Cpeay npw
NPOM3BOACTBE MeNamuHa

Ne dakTop BO3gencTens EanHuya 3HayeHne
N3MepeHns

1 LLym ABA 83

2 Bubpauuns ab 87
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Tabnuya 3.130 — OHepronoTpebneHne npu NPon3BOACTBE MenamMmmHa

Ne HaumeHoBaHWe aHepreTn4eckoro pecypca EAnHuya 3HaueHue
n3mMepeHus
1 Map 30 atm cpegHmin Mkan 0,6
2 Map 20 atm cpegHmin lkan 1,65
3 Map 10 atm cpegHmin lkan 0,19
4 KoHpeHcaT naposon T 1,49
5 OnNeKTpOo3Heprus TbIC. KBT-Y 0,89
6 a3 NpupoaHbINA ThiCc. M3 0,38

3.26 TepedhTanounxnopuva

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-
CTBUWA, @ Takke 3HepronoTpebneHns npu Npons3BOACTBE TepedTanounxnopuaa npeacrae-
neHbl B Tabnuuax 3.131-3.135.

Tabnuya 3.131 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE
TepedTanounxnopuaa

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 Xnop 0,001
2 XIopuCTbIN BOAOPOA 0,01
3 Aumetnnbenson (kcunon) (CMecb MeTa-, 025
OpTO- U Napan3omMepoB) ’
4 TeTpaxnopmeTaH 5,0

Tabnuya 3.132 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeay Npu NPOM3BOACTBE
TepedTanounxnopuaa

Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayeHue, Kri/T
1 Keneso 0,23

2 Cynbdar-aHnoH (cynbdatbl) 25

3 Xrnopogopm (TpuUxnopmeTaH) 2,23

4 Xrnopua-aHu1oH (Xxnopuabl) 352,5
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Tabnuya 3.133 — Tekywme ypoBHM OTXO40B NpU NPON3BOACTBE TepedTanonnxnopmaa

3arpsasHsiowee YaenebHoe Knacc MeTopa

Ne
BELLEeCTBO 3Ha4yeHue, T/T onacHoCTU obe3BpexnBaHns

BbicokoTemne-
paTypHoe Tep-
Muyeckoe obes-
BpEeXMBaHME
BbicokoTemne-
paTypHoe Tep-
Muyeckoe obes-
BpEeXMBaHME
BbicokoTemne-
paTypHoe Tep-
Muyeckoe obes-
BpEeXMBaHME

1 Ocmonbl 0,033101 -

2 OTpaboTtaHHoe macno 0,010453 -

3 XnopopraHuka 0,019512 -

Tabnuya 3.134 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO Cpeay npw
NpOn3BOACTBE TepedTanounxnopmaa

Ne dakTop BO3aENCTBUS 3HayeHne

1 [laHHble He nNpeacTaBneHsbl

Tabnuya 3.135 — OHepronoTpebneHne Npu NPON3BOACTBE TepedTanounxnopuaa

EanHuya
Ne HaumeHoBaHMe 3HepPreTMYeckoro pecypca 3HayeHune
n3mMepeHus
1 IlaHHble He NpeacTaBneHsb!

3.27 lNpocTble nonnacpupbl

TexHonorua 1

Tekywe ypoBHUM BbIBpocoB B atmocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBUW, a Takke 3HepronoTpebneHns npyv NpoM3BOACTBE NPOCTbIX NONNSPUPOB MO TEXHOMO-
rn 1 npeacraeneHsl B Tabnuuyax 3.136-3.140.
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Tabnuya 3.136 — Tekywme ypoBHN BbIOPOCOB B aTMOCHhEPY NMpU NPOU3BOACTBE MPOCTbIX

nonmaconpos
Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 BaBelleHHble BewecTBa 0,00019
2 MbiNb HeopraHuyeckas 0,00017
3 CepHas kucnota 0,0000009
Yrnesogopoab! npeaensHele Ce — C1o 0,232
AueTtanbperng 0,0028
[MponuneHa okMCb 0,917
OTnneHa OKMCb 0,07
OTUNEHIMMKONb 0,056
Hatpun rugpokeng 0,000005
[MMyuepuH 0,028
STuneHgmnammnH 0,032

Tabnuya 3.137 — Tekywme ypoBHM COPOCOB B BOAHYHO CPpeay Npv NPOM3BOACTBE

NPOCTbIX NONN3OUPOB

Ne 3arpsasHsoLee BeLecTBo

YaernbHoe 3HaveHune (Kr/T)

1 XMK

7,23

Tabnuya 3.138 — Tekywme ypoBHM OTXO40B NPU NPON3BOACTBE MPOCTLIX NONM3hNpoB

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
BELecTBO 3Ha4veHwue, T/T OnacHoCTH obe3BpexxmBaHus
1 Ocapok 6eHTOHUTa 0,00124 4 pasMeLLleHne
C ConaMu Kanma (3axopoHeHue)
5 BenbTuHr, 3arpasHeHHbIN 0,00081 4 pasmeLleHme
nonnagomnpom (3axopoHeHune)
YTunmnsauyus
3 OTtpaboTaHHbin abcop- 00227 3 (cxuraHme B ne-
OEHT rMMKONeBbLIN BOAHbLIN ’ 4n) NN OTrpy3Ka
noTpedurento

Tabnuya 3.139 — dusnyeckme pakTopbl BO3AENCTBMS HA OKPYXKAKOLLYIO Cpeay npu

NPON3BOACTBE NPOCTbIX NONMAUPOB

Ne dakTop BO3AENCTBUS

3HayeHune

1 LLym

Ho 78 nb
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Tabnuya 3.140 — OHepronoTpebneHne npu NPon3BOACTBE NPOCTbIX NONN3OMPOB

Ne HaumeHoBaHWe aHepreTn4eckoro pecypca EAnHuya 3HaueHue
n3mMepeHus

1 OnNeKTpOo3Heprms KBT-u/T 76,646

2 TennoaHeprus lkan/T 0,237

3 Xonog kan/T 0,122

4 O6opoTHas Boaa M3/t 72

TexHonorusa 2

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-

CTBUW, a Takke 3HepronoTpebneHms npym NpomsBoACTBE NPOCTLIX NONN3PUPOB MO TEXHOMO-
rn 2 npeacrtaeneHsl B Tabnuuyax 3.141-3.145.

Tabnuya 3.141 — Tekywme ypoBHM BLIOPOCOB B aTMOCdEPY NPy NPOM3BOACTBE MPOCTbIX

nonmacomnpos
Ne 3arpsasHstoLee BeLecTBo YaenbHoOe 3HayeHue, Kr/T
1 Okuncb aTuneHa 0,141
2 Okucb nponuneHa 0,362
3 OTUNEHIMMKONb 0,060
4 HaTpua rmapookmnce 0,002

Tabnuya 3.142 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npv NPOM3BOACTBE

NPOCTbIX NONN3UPOB

Ne 3arpsasHsoLee BeLecTso

YaenbHoe 3HaveHue, Kr/T

1

HeT aaHHbIX

Tabnuya 3.143 — Tekywme ypoBHM OTXO40B NPU NPON3BOACTBE MPOCTLIX NONM3NPOoB

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
- BELLEeCTBO 3Ha4eHwue, Kr/T OMacHoCTK o6e3BpexnBaHns
YTunusauyus
OTtpaboTaHHbin abcop-
1 P ' 8beop- 22,69 3 (CKMraHme
OEHT rMMKONEBbLIN BOAHbLIN
B ne4n)

Tabnuya 3.144 — dusmnyeckme pakTopbl BO3AENCTBUS HA OKPYKAIOLLYO Cpeay npw

NPON3BOACTBE NPOCTbIX NONMAUPOB

. EavHnya
Ne dakTop BO3AEUCTBUS AvRL 3HayeHne
N3MEpPEHMS
1 [laHHble He nNpeacTaBneHsb!
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Tabnwuya 3.145 — OHepronoTpebneHne npu NPon3BOACTBE NPOCTbIX NONN3OMPOB

EavHuya
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca 3HaueHue
n3MepeHus
1 OnNeKTpOo3Heprms KBT-u/T 27
2 TennoaHeprus lkan/T 0,278
3 O6opoTHas Boaa M3/T 22

3.28 MNpoTUBOU3HOCHbLIE NPUCaaKu Ans AM3enbLHOro Tonnuea

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBUW, a Takke 3HepronoTpebneHns npu nponsBOACTBE MPOTMBOW3HOCHBIX NMPUCaaoK And
AN3ENbLHOro TonnmMBa NpeacTasneHsl B Tabnuuax 3.146-3.150.

Tabnuya 3.146 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY Npy NPON3BOACTBE
NPOTMBOU3HOCHbLIX NPUCaAO0K ANS AU3ENbHOro Tonnmnea

YaenbHoe 3HavYeHue, Kr/T
0,021

Ne 3arpsasHsoLee BeLecTso

1 Yrnesopopoab! npegensHble C12 — Cis

Tabnuya 3.147 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu NPOM3BOACTBE
NPOTMBOU3HOCHbLIX NPUCaAO0K ANS AU3ENbHOro Tonnmnea

Ne 3arpsasHsoLee BeLecTso YaenbHoOe 3HayYeHune, Kri/T
1 AMMOHMN-NOH 0,040
2 HedbTenpoaykTsl 0,005

Tabnuya 3.148 — Tekywme ypoBHM OTXOL0B NpU NPON3BOACTBE MPOTUBOM3HOCHbIX
npucagok Ans AM3enbHOro Tonnmea

Ne

3arpsasHsiowee
BELLECTBO

YaenbHoe
3Ha4YeHue, T/T

Knacc
onacHoCTU

MeTtoa
obe3BpexmBaHus

1

[aHHbIE He npegcrasrieHbl

Tabnuya 3.149 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO Cpeay npw

npon3BoaCcTBe NPOTUBOU3HOCHBLIX MPUCaaoK Ana An3enbHOro Tonnmea

Ne dakTop BO3gENCTBUS 3HayeHne

1 [laHHble He NpeacTaBneHsb!

Tabnuya 3.150 — OHepronoTpebneHne npu NPoN3BOLACTBE NPOTUBOM3HOCHbLIX NPUCaA0K
ANS AU3ENbHOro TonnmBea

EaonHuuya
Ne HaumeHoBaHWe aHepreTM4eckoro pecypca 3HaueHue
n3MepeHuns
1 OnNeKTpOo3Heprms TbIC. KBT-u/T 0,02
2 Bona npombiLLneHHas M3/T 1
3 Map 4,5 krc/cm? Mkan/T 2
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3.29 [lenpeccopHble npucaaku

Tekywme ypoBHU BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUNA, a Takke 3HepronoTpebneHns npu NpPon3BOACTBE AEMNPECCOPHLIX NPUCaLOK MNpes-
crtaBneHbl B Tabnmuax 3.151-3.152.

Tabnuya 3.151 — Tekywme ypoBHM BIOPOCOB B aTMOCIEPY NpU NPOM3BOACTBE
AenpeccopHbIX NPUCcagok

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HayeHue, KriT

1 Yrnesogopoab! npeaensHele Ce — C1o 0,005

Tabnuya 3.152 — Tekywme ypoBHM COPOCOB B BOAHYHO CPpeay Npu NPOM3BOACTBE
AEenpeccopHbIX NPUCcCagok

Ne 3arpsasHstoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T
1 HedTenpoaykTbl 0,032
2 AMMOHMN-NOH 0,210

Tabnuya 3.153 — Tekywme ypoBHM OTXO40B NPU NPON3BOACTBE AENPECCOPHbLIX NPUCanoK

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLeCTBO 3Ha4eHwue, T/T OMacHoCTK o6e3BpexnBaHns
OTtxoabl rmapokcuaa yrunmsaus
1 P 0,26 2 CTOPOHHEN opra-
HaTpusa ¢ pH 6onee 11,5 .
HU3auneun

Tabnuya 3.154 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO CPpeay npw
NPOM3BOACTBE AENPECCOPHBIX MPUCaAA0K

Ne dakTop BO3aENCTBUS 3HayeHne

1 IlaHHble He nNpeacTaBneHsb!

Tabnwuya 3.155 — OHepronoTpebneHre npu NPoON3BOACTBE AENPECCOPHbIX NPUCaaoK

EaonHuya
Ne HaumeHoBaHue aHepreTn4eckoro pecypca 3HaueHue
n3mepeHna
1 OnNeKTpOo3Heprms TbIC. KBT-u/T 0,42
2 Map 20 krc/cm? Mkan/T 12
3 Boaa npombliuneHHasn M3/T 44
3.30 Xnopodopm

Tekywme ypoBHU BbIBpocoB B atmocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-
CTBUI, a Takke aHepronoTpebneHns npn NpomsBoACTBE Xnopodopma npeacraeneHsl B Tab-
nnyax 3.156-3.160.
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Tabnuya 3.156 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY NPy NPOM3BOACTBE

xnopodgopma
Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
1 TpuxnopmeTtaH (Xxnopodopm) 2,11

Tabnuya 3.157 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu NPOM3BOACTBE

xnopodgopma

Ne 3arpsasHstoLee BeLecTso

YaenbHoe 3HadeHue, Kr/T

1 OTtcyTcTBYHOT

Tabnuya 3.158 — Tekywme ypoBHM OTXO40B Npu xnopodopma

Ne

3arpsasHsowee YaenebHoe
BELecTBO 3Ha4yeHwue, T/T

Knacc MeTtoa
OnacHoOCTH obe3BpexxmBaHus

Yrons  akTMBMPOBaHHbIN
oTpaboTaHHbIN,  3arpss-
HEeHHbINW  HEeranoreHmpo-
BaHHbIMU  OpPraHN4yecKuMm
BewlecTBaMmn  (cogepxa-
HWne meHee 15 %)

0,0003

PasmellyeHne Ha
NONNroOHe
4-5 knacca
OnacHoCTM

Tabnuya 3.159 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAROLLYO CPeay npw

nNpomn3BoACTBe Xnopodopma

Ne dakTop BO3gencTens Eannmia 3HayeHne
n3mMepeHus

1 [aHHbIe He npeacTaBneHs!

Tabnunya 3.160 — OHepronoTpebneHne npu NPon3BOACTBE Xnopodopma

Ne HaumeHoBaHWe aHepreTn4eckoro pecypca EavHnua 3HaueHune
n3mepeHna

1 OnNeKTpOo3Heprms KBT-Y 825

2 ['opsyas Boga kan 0,05

3 Bopa npoussoacrteeHHas T 4 92

4 CxaTbIn BO3ayx T 0,7

5 Mperownn nap lkan 2,5

6 A30T 8 krc/cm? Hw3 60

7 A30T 40 krc/cm? Hw3 15

3.31 XnagoHbl 1 MOHOMEpPbI Ha UX OCHOBE

Tekywme ypoBHM BbIBpocoB B atmMocdepy, cOpocoB, OTX040B, PU3NYECKUX BO3LEN-
CTBUN, a Takke SHepronoTpedbneHnsa npu NPOM3BOACTBE XIAaAOHOB M MOHOMEPOB Ha MX OC-

HoBe npeacTaeneHsbl B Tabnmuyax 3.161-3.165.
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Tabnuya 3.161 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY Npy NPOM3BOACTBE
XIagoHOB M MOHOMEPOB Ha UX OCHOBE

Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
[Mpon3BoaCTBO XNagoHOB
1 Xnapon-22 7,32
2 XnapoH-113 45,18
[Mpon3BoaCTBO MOHOMEPOB

3 1,2-audTOopaTUNEH 0,001

4 1,1,2-TpudTOP-2-XN10PSTUNEH 1,05

5 Xnopuabl razoobpasHbie B nepepacyeTe 0,106
Ha HCI

6 dTopmabl rasoobpasHie B nepepacyeTe 0,016
Ha HF

7 TeTpadTopaTuneH 11,6

Tabnuya 3.162 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npu NPOM3BOACTBE
XIafoHOB M MOHOMEPOB Ha UX OCHOBE

Ne 3arpsasHsoLee BeLecTBo YaenbHOe 3HayYeHue, Kr/T
[Mpon3BoacTBO XNagoHOB
1 Xnopwua-aH1oH 0,101
2 dTOpPMa-aHUOH 0,017
[Mpon3BoaCTBO MOHOMEPOB
3 Xnopwua-aH1oH 0,047
4 dTOpPMa-aHUOH 0,108

Tabnuya 3.163 — Tekywme ypoBHM OTXO40B NpU NPON3BOACTBE XNagoHOB 1 MOHOMEPOB
Ha X ocHoBe

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
a BELLECTBO 3Ha4yeHwune, T/T OonacHoCTH obe3BpexmBaHus
[MponsBoacTBO XNagoHOB
OTxopabl conewn HaTpua PaamelleHne Ha
npv NUKBMAaLMmM Nponm- NONUroOHe
1 P AL 0727 3
BOB OpraHn4eckux n Heop- 4-5 knacca
raHNYECKNX KUCNOT OnacHoCTM
[Mpon3BoaCTBO MOHOMEPOB
PaswmellyeHne Ha
Katanusatop Ha ocHoBe
3 okcmaa umHka otpaboTaH 1,178 3 rlonnrone
H o P ’ 4-5 knacca
HbIN
OnacHoOCTM
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Tabnuya 3.164 — dusmnyeckme pakTopbl BO3AENCTBUS HA OKPYKAIOLLYO Cpeay npw
NPOM3BOACTBE XNaA0HOB M MOHOMEPOB Ha UX OCHOBE

Ne

dakTop BO3AENCTBUS

EavHuya
n3MepeHus

3HayeHune

1

[aHHbIE He npeacrasrieHbl

Tabnuya 3.165 — OHepronoTpebnerHne npu NPON3BOLACTBE XNTaA0HOB N MOHOMEPOB Ha UX

OCHOBE
Ne HavmeHoBaHWe aHepreTnyeckoro pecypca Eanrma 3HaueHune
n3mepeHna
[Mpon3BoacCTBO XNagoHOB
1 OnNeKTpOo3Heprms KBTY 113,38
2 Map lkan 2,7
3 Bona npoussoacTeeHHas M3 167,2
4 Xonog (=15 °C) kan 1,19
5 Xonog, (40 °C) kan 0,54
6 AsoT m3 74

[Mpon3BoACTBO MOHOMEPOB. TepMUYeckoe pasnoxeHne xnagoHa-142 B, xnagoHa-22, ¢ no-
cnepyrowen OUYNCTKON OT KUCTbIX NPUMECEN, KOMMPUMNPOBAHWUEM, OCYLLKOWN, KOHLUEHTPUPO-
BaHWEM, KOHAEHCALUMEN N peKTUdUKaLmen nuponmsara.

7 OnNeKTpOo3Heprms KBTY 3033,4
8 Map lkan 4

9 Bopa npoussogcTeeHHasn m3 1082,81
10 Xonog (=15 °C) Mkan 0,6
11 Xonog (-40 °C) Mkan 1,8

lMpounssoactBo MoHOMepoB: [deranounguposaHue 1,1,2-TpudTopxnopstaHa UMHKOBBIM MO-
POLLKOM B BOAHOW cpefe npu NOCTOAHHOM NepemeLLmBaHim

12 OnNeKTpOo3Heprms KBTY 136,92
13 Map lkan 1,98
14 Bona npoussoacTeeHHas M3 7721
15 Xonog (=15 °C) Mkan 0,6
16 Xonog (-40 °C) Mkan 0,34

3.32 CuHTaHOnNbI

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, PUNYECKUX BO3LEN-

CTBMIN, a Takke sHepronoTpebneHns npm Nnpons3BoACTBE CMHTAHOMNOB NpeacTaBneHbl B Tab-
nnyax 3.166-3.170.

Tabnuya 3.166 — Tekywme ypoBHM BbIOPOCOB B aTMOCdhEPY Npm NPON3BOACTBE

CWMHTaHOMNOoB
Ne 3arpsasHsioLee BeLecTso YaenbHOe 3HayeHue, Kr/T
1 CrnmpTbl
2 Okeunp sTunena
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Ne 3arpsasHstoLee BeLecTBo YaenbHoe 3HayYeHue, KriT
3 Oxkeng nponunexHa 0,4
4 CwHTaHon 0,017
5 YkcycHas kucnoTa 0,022
6 Hatpusa rmgpokeug 0,002
[MonmokcnaTuneHrnmkonesble 3oupbl BbIC-
7 0,6
LLMX XXMPHbIX cnupToB (npenapat OC-20)
8 Hatpusa kapboHat 0,14*
9 Hatpusa cynbdat 0,11*
10 A30Ta gnokeua 0,08*
11 A3soTa okeng, 0,01*
12 Yrnepoga okeug 0,2*
*— yAenbHOE 3Ha4YEHME Ha TOHHY CyMMapHOM TOBapHOM Npoaykumm nponaseoacts MNAB

Tabnuya 3.167 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npv NPOM3BOACTBE

CUHTAHOIOB
Ne 3arpsasHstoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T
1 OpraHunyeckme coeanHeHna (Ha yCTaHOBKY 17 5+
obes3BpexnBaHns) ’
5 HeopraHudeckmne conum (Ha yctaHoBky obe3s- 0 6*

BpeXmnBaHus)

*— yAenbHOE 3Ha4YEHME Ha TOHHY CyMMapHOM TOBapHOM Npoaykumm nponseoacts MNAB

Tabnuya 3.168 — Tekywme ypoBHM OTXOL,0B NpM NPON3BOACTBE CUHTAHOMOB

Ne

3arpsasHsiowee
BELLECTBO

YaenbHoe
3Ha4YeHue, T/T

Knacc
onacHoCTU

MeTtoa
obe3BpexmBaHus

1

[aHHbIE He npegcrasrieHbl

Tabnuya 3.169 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO Cpeay npw
NPOM3BOACTBE CUHTAHOMOB

Ne

dakTop BO3AENCTBUS

3HayeHune

1

[aHHbIE He npencrasrieHbl

Tabnwnya 3.170 — OHepronoTpebneHne npu Npon3BoOACTBE CUHTAHOMNOB

EaonHuya
Ne HaumeHoBaHWe aHepreTn4eckoro pecypca 3HaueHue
n3mepeHna
1 OnNeKTpOo3Heprms KBT-u/T 144 8
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/T 52*
4 MpVpoaHbIV ras M3 21,4*

— YOENBHOE 3HAYEHNE Ha TOHHY CyMMapHOW TOBapHOW npoaykuunmn nponsesoacts MNAB
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3.33 NMpousBoacTBO CyNbPUPOBaAHHLIX NPOAYKTOB (IMHENHON
ankun6eH3ocynbgpokucnotbl (JIABCK), cynbthoaTtokcunaros
XnpHbIX cnupTtoB (CIXKC, Na-conb, 70 % nacTa), ankuncynbdara

(AC))

Tekywme ypoBHUM BbIBpocoB B atmMocdepy, cOpocoB, OTXO40B, HPU3NYECKUX BO3LEN-
CTBUN, a Takke sHepronoTpebneHns npu Npon3BOLCTBE CyNbPMpPOBaHHbIX NPOAYKTOB Npes-

crtaBneHbl B Tabnmuyax 3.171-3.175.

Tabnuya 3.171 — Tekywme ypoBHM BIOPOCOB B aTMOCHEPY NpU NPON3BOACTBE

CybUPOBaHHbIX MPOAYKTOB

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HayeHue, Kr/T
1 CnmpTbl 0,2
2 CwHTaHoMbI 0,017
3 JInHenHbIn ankmnbeHson 0,3
4 AnkuncynedaTt 0,19
5 CynbdosTokcunarsl 0,04
6 JlnHenHasa anknnbensoncynegokmucnoTta 0,5
7 CepHUCTbIV aHrMapug, 0,14
8 CepHbIn aHruapug 0,1
9 Cepa 0,02
10 Hatpusa kapboHat 0,14*
11 Hatpusa cynbdat 0,11*
12 A30Ta gnokeua 0,08*
13 A3soTa okeng, 0,01*
14 Yrnepoga okeug 0,2*

*— yAenbHOE 3Ha4YEHME Ha TOHHY CyMMapHOM TOBapHOM npoaykumnmn nponsesoacts MNAB

Tabnuya 3.172 — Tekywme ypoBHM COPOCOB B BOAHYHO Cpeay Npv NPOM3BOACTBE

CybMPOBaHHbIX MPOAYKTOB

Ne 3arpsasHsoLee BeLecTBo YaenbHoOe 3HayYeHue, Kri/T

1 OpraHunyeckme coeanHeHna (Ha yCTaHOBKY 17 5+
obes3BpexmnBaHns) ’

5 HeopraHudeckmne conum (Ha yctaHoBKy 06e3- 0 6*

BpeXmnBaHUS)

*— yAenbHOE 3Ha4YEHME Ha TOHHY CyMMapHOM TOBapHOM Npoaykumm nponaseoacts MNMAB
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Tabnuya 3.173 — Tekywme ypoBHM OTXOL0B NPy NPON3BOACTBE CyrbMPOBaHHbLIX

NpPOAYKTOB
Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
: BELecTBO 3Ha4veHwune, Kr/T OnacHoCTH obe3BpexxmBaHus
Cwunukarens, otTpaboTaH-
1 HbIA MPY OCYLLKE BO34yXa 0.04 5 PasmeLyeHne
N rasos, HE 3arpsA3HEHHbLIN ’ (3axopoHeHme)
onacHbIMU BeLecTBamm

Tabnuya 3.174 — dusmnyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYO Cpeay npw
NPOU3BOACTBE CyNbPMPOBaHHLIX NPOAYKTOB

Ne

dakTop BO3AENCTBUS

3HayeHune

1

[aHHbIE He npeacrasrieHbl

Tabnwuya 3.175 — OHepronoTpebneHre npu Npon3BoACTBE CyNbMPUPOBaHHBLIX NPOAYKTOB

EanHuuya
Ne HaumeHoBaHue aHepreTn4eckoro pecypca 3HaueHue
n3mepeHna
1 OnNeKTpOo3Heprms KBT-u/T 240
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/t 52*
4 MpupoaHbIv ras M3t 21,4*

*

— YOENBHOE 3HAYEHNE Ha TOHHY CyMMapHOW ToBapHOW npoaykunmn nponssoacTs MNAB

3.34 CoBMeCTHOE NPOU3BOACTBO MOSIUITUSIEHITINKOSEN U
METOKCUMOSIUITUSIEHITIMKOSEN

Tekywme ypoBHUM BbIBpocoB B atMocdepy, cOpocoB, OTXO40B, PU3NYECKUX BO3LEN-
CTBUW, a Takke sHepronoTpedbneHnsa npyu COBMECTHOM NPOU3BOACTBE MOMMUSTUNEHTTIMKONEN U
METOKCUMNONUITUINEHINNKONEN NpeacTaeneHs! B Tabnmyax 3.176-3.180.

Tabnuya 3.176 — Tekywme ypoBHM BLIOPOCOB B aTMOCHEPY NP COBMECTHOM
NPON3BOACTBE MONMUITUNEHTNIMKONEN N METOKCUNONNSTUNEHTIMKONEN

Ne 3arpssHsoLee BeLecTso YaenbHoOe 3HayeHue, Kr/T
1 OnatnneHrnmukonb 0.1
2 Okeunp stunena 0,005
3 Okeng nponuneHa 0,4
4 Mar-400 0,08
5 YkcycHas kucnoTa 0,022
6 Hatpusa rmgpokeug 0,002
7 MeTunnuennosonss 0,03
8 MeTaHon 0,03
9 M3r-e6000 0,11
10 Hatpwusa kapboHat 0,14*
11 Hatpusa cynbdat 0,11*
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OkornyaHue mabnuuysi 3.177

Ne 3arpsasHsoLee BeLecTso YaenbHoe 3HayYeHue, KriT
12 A30Ta gnokeua 0,08*
13 A3soTa okeng, 0,01*
14 Yrnepoga okeug 0,2*

*— yAenbHOE 3Ha4YEHME Ha TOHHY CyMMapHOM TOBapHOM Npoaykumm nponaseoacts MNMAB

Tabnuya 3.177 — Tekywme ypoBHM COPOCOB B BOAHYHO CPeAY NpM COBMECTHOM
NPOV3BOACTBE MONMUITUNEHTNIMKONEN N METOKCUNONNSTUNEHTIMKONEN

Ne 3arpsasHsoLee BeLecTso YaenbHOe 3HayeHue, Kr/T
1 OpraHunyeckme coeanHeHna (Ha yCTaHOBKY 17 5+
obes3BpexnBaHns) ’
5 HeopraHundeckne conum (Ha yctaHoBKy 06e3- 0 6*
BPEXMBAHWNSA) ’

*— yAenbHOE 3Ha4YeHME Ha TOHHY CYMMapHOM TOBapHOM NpoayKkumm nponaseoacts MNAB

Tabnuya 3.178 — Tekywme ypoBHM OTXOL0B NP COBMECTHOM MPOM3BOACTBE
NONNSTUNEHIIMKONEN N METOKCUMONNSTUNEHTNIMKONEN

Ne 3arpsasHsiowee YaenebHoe Knacc MeTopa
B BELLECTBO 3HaveHue, T/1 onacHoCcTn obesBpexmnBaHns
1 [laHHble He nNpeacTaBneHsbl

Tabnuya 3.179 — dusmyeckme pakTopbl BO3LENCTBUS HA OKPYKAIOLLYIO CPeay npw
COBMECTHOM MPOU3BOACTBE MOMMUITUNEHTTIMKONEN N METOKCUNONNSTUNEHTINKONEN

Ne dakTop BO3aENCTBUS 3HayeHne

1 IlaHHble He nNpeacTaBneHsb!

Tabnuya 3.180 — SHepronoTpebneHne npy COBMECTHOM NPOM3BOACTBE
NONMITUNEHITIMKONEN N METOKCUMONNSTUINEHTNIMKONEN

EaonHuya
Ne HaumeHoBaHue aHepreTn4eckoro pecypca 3HaueHue
n3mMepeHus
1 ONeKTpOo3Heprms KBT-u/T 1448
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/t 52*
4 MpVpoaHbIV ras M3 21,4*

*

— YOENBHOE 3HAYEHNE HAa TOHHY CyMMapHOW TOBapHOW npoaykuunmn nponssoacts MNAB
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Pasnen 4. OnpegeneHne Haunyywmnx OOCTYMHbIX TEXHOIOMUMN
npou3BoACTBa NPOAYKLUU TOHKOrO OpraHu4eCcCKoro CUHTe3a

Mpouenypa onpegeneHna HAOT npomsBoacTBa NPOAYKLUMW TOHKOMO OPraHn4eckoro
cuHTesa opranmnsosanHa bropo HAT n TPIT 31 «[pom3BoacTBO NpoaYyKUMN TOHKOrO OpraHnye-
CKOr0 CHHTE3a» B COOTBETCTBUM C MYHKTOM 6 cTtaTbn 28,1 depepanbHOro 3akoHa Poccum-
ckon degepauum ot 10 gHBapsa 2002 Ne 7-d3 «O6 oxpaHe okpyxarowien cpenbl» [8], «Me-
TOANYECKMMN PEKOMEHAALUMAMM NO ONPEAEneHMN0 TEXHONOMMM B Ka4eCcTBE Haunydlwen ao-
CTYMHOW», YTBEPKAEHHbIMU NpUKasoMm MuHMCTepcTBa NPOMBLILNEHHOCTU WU Toprosnn Poc-
cunckon Pegepaumn ot 31 mapta 2015 Ne 665 [9], ana obnacten npumeHeHnsa HAT, ycra-
HOBIEHHbIX pacnopstkeHmnem [Mpasutensctea Poccumnckon degepaumm ot 24 nekabpa 2014
Ne 2674-p «[lMepeveHb obnacten NPUMEHEHNS HAaUNyULWMNX 4OCTYMNHbIX TexHonornny [10].

Mpn onpepeneHnn TeXHONOrMYECKUX npoueccoB, 0B6opyaOBaHUSA, TEXHWYECKNX CMO-
coboB, METOAOB B Ka4yeCTBE Haumyudlwen AOCTYNHOW TexHonorkn yneHel TPI 31 cornacHo
«MeTognyeckmm pekomeHaaumMsamM no onpeaeneHno TEXHONOMMN B Ka4ecTBe HaunyJwen ao-
CTynHOW» [9] paccmaTpuBany nx COOTBETCTBME CMNEAYIOLLUMM KPUTEPUSM:

- HAMEHbLUNIN YPOBEHb HEraTMBHOMO BO3AEUCTBUA Ha OKPYXKaroLlyro cpeay (onpege-
NEHHBIN MO 3HaYEeHNAM Takmx PakTopoB, Kak BbIOPOCHI, COPOCHI 3arpa3HAIOLLNX BELLECTB U
obpasoBaHMa OTXOL40B, B pacyeTe Ha eaAnHULY NPON3BOAUMOWN NPOAYKLUMN);

- MPUMEHEHME PECYPCO- N SHeprocbeperaroLLmMx METOA0B N AOCTUKEHNE BbICOKMX NOKa-
3arenen pecypcoadhdhekTUBHOCTN (Mpexae BCEro 3HeproadeKTUBHOCTN) MNPOU3BOACTBA,
onpeaeneHHbIX No NoTpedneHno SHePrmn B pacyeTe Ha e4nHULY NPON3BEeAEHHON NPOoAYKLNN;

- MPOMbILLNEHHOE BHEAPEHME TEXHOMOIMYECKNX NpoLeccoB, 060pyaOBaHNA, TEXHNYE-
CKMX crnocoboB, MeToA0B Ha ABYX M Bonee NpeanpusaTUaX NO NPOM3BOACTBY NPOAYKLMM TOH-
KOro opraHmdeckoro cuHtesa B Poccunckon depepaumn (yCTaHOBMEHHOE MO pesynbTatam
ANCKYCCUW C NpaKTuKkamm, a Takke obpaboTKn aHKET, NOCTYNUBLLMX OT NPEANPUSTUN);

- Nepvog, BHeAPEeHUa (B TOM YMcne HeOBXOANMOCTL MOSIHOW PEKOHCTPYKLUMN npeanpu-
ATNA, BO3MOXHOCTb MOCNEef0BaTENbHOro yryylleHna nokasaTenen pecypcosddekTMBHOCTH
N 3KOMNOrMYeCcKon pesynbTaTUBHOCTU NYTEM BHEAPEHUS TEXHUYECKUX YCOBEPLUEHCTBOBaHUN
1 Npoueayp B pamMmkKax CUCTEM 3HEPreTUYECKOro 1 SKOMOrMYECKOro MEHELXKMEHTA).

Bonpocbl SKOHOMUYECKON 3PPEKTUBHOCTM ObIN pacCMOTPEHBLI TONBKO B TEX Cry4a-
ax, korga dneHam TPl 31 yganocbk nonyynTb HaAeXHble AaHHbIe OT OTEYECTBEHHbIX Npea-
NPUATUIA, BHELAPVBLLUNX KOHKPETHbIE TEXHOMNOIMYECKNE, TEXHUYECKME U yrNpaBneH4Yeckme pe-
LWEHMS, MO3BONAIOLWLME AOCTMYL BbICOKOrO YPOBHSA 3aliMTbl OKpPYXatolen cpefbl U pecyp-
CO3(pPekTUBHOCTU NPON3BOACTBA.
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LA 1
MpoMmbILINEHHOE BHeApPEeHue Ha 2X
u 6onee obbekTax B PP

WA 2
HavmeHbLM ypoBeHb
HeraTMBHOro Bo3aelcTeus Ha OC

LLIAI 3
AHaIn3 3KOHOMNYECKOM
apheKTUBHOCTN BHEAPEHUSA U
akcnnyatauuun. MNepunopn BHeaApeHNS

LLIAI 4
lNpnmeHeHne pecypco- u
3HeprocbeperalLwmx MeTo40B

HAT
PucyHok 4.1 — lopsagok oTHeceHus TexHonorum Kk HAT

B cOOTBETCTBMM C M3/IOXEHHBLIM Bble M NMYHKTOM 7 «MeToaMyYecKnx pekomeHgaunii
no onpefeneHno TEXHOMOMMN B KavyecTBe Hauiy4wel AOCTynHo» [9] nopagok oTHeceHus
TexHonormn K HAT B COOTBETCTBUMU C MPEO/IOKEHHBIMU KPUTEPUAMWU CXEMATUYHO MOXET
ObITb NpeAcTaB/ieH Kak Ha puUcyHke 4.1.

B cooTBeTCTBMM C NpeAcTaB/IEHHON CXeMOW NMPOBeAeH aHasM3 AelCTBYOLWMX Mpoun3-
BOACTB NPOAYKUMM TOHKOrO OpraHMyeckoro cuHtesa B Poccuidickoii  ®Pepepaumn.
Ha cerogHAWHNA feHb TEXHOIOTMYECKNE MPoLecchl, 060pyaoBaHNe, TEXHUYECKMX Crocobbl
N MeToabl, MPUMeEHsSeMble /19 NPOM3BOACTBA 60/bLUMHCTBA NPOAYKTOB, OTHOCALMXCS K TOH-
KOMY OpraHMyeckomMy CuUHTEe3y, NpefcTaB/ieHbl B Halleli cTpaHe B e4MHCTBEHHOM BUAE Ha
ogHOM ob6bekTe. OfHaKo uUcxoga U3 onpefesieHns NPoAyKuMM TOHKOTO OpraHMyecKoro CuH-
Te3a W OTHEeCEeHUs OaHHbIX MPOM3BOACTB K CErMEeHTY MasIOTOHHaXKHOW XMMUKW, OTCYTCTBUE
NPUMEHUMOCTU TEXHO/IOTMYECKUX PeLleHnin Ha ABYX uim 6osee o6bekTax ABNAETCH 3aKOHO-
MepHbIM. B cootBeTcTBUM ¢ KoHuenuueir MnaHa MeponpusaTvii No passuTUIO NMPOU3BOACTBA
MaUsIOTOHHaXXHO xumnn B Poccuiickoii ®epepaumm Ha nepuog Ao 2030 r. [11] MasioTOHHaxX-
Has XuMMuU4yeckas npoayKums — 3TO, B MEPBYK0 o4vepedb, NOTPebUTesibCKue peLleHus, a
He OAHOTUNHbIE BUPXEBble NPOAYKTbl. KpuTepuii NpOMbILIIEHHOTO BHeAPeEHMA Ha 2 1 6onee
0o6BbeKTax Mo CBOEN CyTn Ao/HKeH obe3onacutb NPOu3BoAMTENeil NPOAYKLMU OT BHeApeHUs
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Ha uX nnowagkax e4NHNYHbIX PELLEHNNA, HE UMEIOLNX Ha TEKYLLMA MOMEHT NOATBEPKAEHHO-
ro aodeKkTa CHMKEHNA HeraTtMBHOINO BO3AEWCTBUS Ha OKPYXKaKLLyH cpefy U AOCTUKEHUS
BbICOKMX MOKasaTenen 3SHEpPro- n pecypcoaddekTBHOCTU. o3ToMy, C y4eTOM Cneumdunkm
NPOU3BOACTB, AAHHLIN KPUTEPUMA HE MOXET ObITb OCHOBOMOMararwyMm npu onpeseneHnum
HAT nponsBoacTBa NPOAYKLMM TOHKOrO OPraHN4Yeckoro CMHTesa.

KapTvHa 3arpasHeHns OKpyXarollen cpefbl OT NPOU3BOACTB NPOAYKLMM TOHKOrO Op-
raHNYECKOro CMHTE3a CHOPMUPOBaHa Ha OCHOBaHUM aHKET, NPeAOoCTaBNEeHHbIX NPeanpuaTm-
amu-npomssoamTenaMn. Pasgen 3 cogepxuT Tabnuubl 3arpsasHAoLWNX BELLECTB, TUMMYHBIX
ANA KaKA0ro oTAeNbHO B3ATOrO npoussoacTtsea. 1o pesynbTatam aHannsa TEXHONOMMYECKMX
NpoLeccoB M MHOPMaLMK, coaepallencs B aHkeTax, bbinu onpegeneHsl MapkepHble Be-
LecTBa, xapakTepHble ANS Kaxaoro npownssogctea. OTxoabl NPon3BoAcTB B OOMbLUMHCTBE
cnyyaeB MoryT ObITb yTunuMampoBaHbl nyTeM oxuranmsa. Kputepunm Boibopa HAOT —
HanMeHbLUME YPOBHW BO3LENCTBUA Ha OKPYXaroLyto cpeay B pacdeTe Ha maccy (0bbem)
nepepaboTaHHOro CbIpbA UMM BbINYCKAEMOW NPOAYKUMM — npeaycmaTpuBaeT Heobxoaum-
MOCTb ydeTa Nyudlnx yaenbHbIX SKONOrMYeCcKMX nokasarteneun, Kotopble MoryT ObiTb 4OCTUr-
HYTbl B MPOM3BOACTBEHHOM NPOLECCE Ha MOMEHT OLIEHKN.

[Ans onpepeneHns TeXHONOrMYecknx nokasatenen (napamertpos HAT) Heobxogmmo
obecneunTb 3HaAYMTENbHBIN OXBaT NPEeANpPUSaTUN oTpacnun. [Ana pasnmyHbIX NPOM3BOACTB L4O-
ns NpeanpuaTUA, NPeACTaBUTENBHOCTb MCXOAHBIX AaHHBIX U CPOKMU UX NPeaoCcTaBneHus Ba-
PbMPOBanUCb B LUMPOKUX Npedenax. OT OTPbIBOYHbIX YNCIEHHBIX 3HAYEHUN A0 UCYepnbiBa-
FOLLIEro OMNmMcaHnsa — Ka4YeCTBEHHOrO N KONMYECTBEHHONO, @ TakKe akTUBHOIMO y4acTusa cneum-
anucToB NpeanpusaTuin B npouecce onpegenenmsa HAT. B cBa3m ¢ aTum, B Ka4ecTBe UCTOY-
HUKOB MHOPMaLMM O TEXHOMOMMYECKUX nokasatenax npwu onpegeneHnn HAT ncnonb3osa-
Hbl KaK CBeAEHWS, MOoSyYeHHble OT POCCUNCKUX MPOM3BOAUTENEN, Tak U MaTtepuansl U3 OT-
KPbITbIX MCTOMHWKOB MHPOpMaLmK.

Kak 661510 0OTMEYEHO BbILLE, BOMPOCHI SKOHOMMYECKON 3hEKTUBHOCTM paccmaTtpuBa-
NUCb TONBKO B TOM Chnyvae, korga Obinv NonyyYeHbl HaaeXHble AaHHble OT npeanpuaTui-
NPOU3BOAMTENEN, BHEAPUBLLMX KOHKPETHBIE TEXHONOMMYECKNE, TEXHNYECKME U yrpaBneHye-
ckme pewenuns. B koHtekcTe onpepenenus HAT mcnonb3oBaHMe noaxoga 3KOHOMUYECKOM
3P PEKTUBHOCTU He aBnseTcs ncuepnoiarowmm. OaHako parxuposaHue BapuaHTos HAT no
Mepe BO3pacTaHNa 3KOHOMWNYECKON SIEKTUBHOCTU MOME3HO ANA UCKIIOYEHNS BapUaHTOB,
KOTOpble HEOBOCHOBAHHO AOPOrK MO CPABHEHUIO C NOSTYYEHHOM 3KONOrMYeckon Boirogou [9].
OueHka paccmaTpmBaeMon TEXHONOTMN MO KPUTEPUIO CPOKOB BHEAPEHUS NPOU3BOAUTCA C
Lenbio UCKITHOYEHNSA N3 pacCMOTPEHNSA TEXHOMNOMNN, XapaKTepusyroLLMXCa 3aBe4OMO Henpu-
emMnembiMn cpokamun BHeapeHus. Kputepuin apnaetca Hambonee aktyanbHbIM ANA TEXHOO-
M, pEKOMEHAYEMbIX ANA NPOEKTUPYEMOro Unu AEeNCTBYHOLLEro NPou3BOACTBa, HaxoasLle-
rocs Ha cTagmm MoaepHmusauun.

BonbLUMHCTBO paccmaTpuBaemMblx NPON3BOLACTB XapaKkTepuayeTCsa BbICOKON SHEProem-
KOCTbO, YTO OBycnaBnmBaeT OCHOBHbIE hakTopbl HeratmeHoro Bo3aenctems Ha OC. oaTto-
My, npu onpegeneHun HOT ana otpacnu, NpUHUManMCb BO BHUMaHME 3HAYEHUSA 3Heprono-
TpebneHnsa, npeacraBneHHble B aHKeTax NpeanpuaTUAMN-Npon3BoanTenamm.

Taknm obpasom, onpegenenne HAOT ana npon3BoacTB NPOAYKUMM TOHKOrO OpraHuyde-
CKOro CMHTE3a OCYLLEeCTBNANOCh NO pesynbTataM aHanuia npeacraBneHHon nHpopmaunn B
X04e aHKeTUPOBaHUS U C Y4ETOM CBEAEHUWN, MOMYYEHHbIX U3 OTKPbITbIX UCTOYHUKOB U Cre-
umdurkm otpacnum B PO, a Takke B nogaepxky KoHuenuun MNnaHa meponpmsatii No passutunio
Npon3BoACTBa ManoTOHHaXHOW Xxnmnn B Poccnmnckon depepaummn Ha nepuog, ao 2030 r. [11].
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Paspgen 5. Havunyywue ooCTynHble TEXHOMOrMM B NPOU3BOACTBE
NpoAYKUUUN TOHKOroO OpraHM4YeCcKoro CUMHTe3a

Hactoawmn pasgen cogepXut nepeydeHs kpatkmx onncanmim HAT, npuMeHsemMbIx npu
NPOM3BOACTBE NMPOAYKLMM TOHKOrO opraHmyeckoro cuHtesa. HOT crpynnmnpoBaHsl B Nogpas-
Aenbl B COOTBETCTBUM C LIENAMWN UX NPUMEHEHNS.

5.1 O6wme HOT

5.1.1 CucrteMbl 3KONMOrMYeCcKOro MEHeMKMeHTa

HOT 1. TlloBbllEHNE 3KONMOrMYECKON PEe3YNbTaTUBHOCTU  (3DIEKTUBHOCTM) NyTEM
BHEAPEHMS U NOALEPXKAHMA  CUCTEMbI  OKOMOrMYECKOro  MeHemxmeHnta  (COM),
cooteectcTBytowen Tpebosanmam TOCT P UCO 14001 wnm ISO 14001, nnn npuMeHeHus
MHcTpyMmeHToB COM.

5.1.2 BbIOpoOCbI B BO3ayX

HAT 2. OrpaHnyeHne BbIOPOCOB NPOAYKTOB CropaHnsa B atMOCEEPHbIN BO3AYX MyTEM
ONTUMM3aLMM NpoLecca CKUraHna ToNNMBa U CAYBOK.

HOT 3. CBop u wucnonb3oBaHWe NOOOYHBIX ra3oobpasHbiX MPOAYKTOB, CAYBOK,
He Haxo4AWMX NPMEHEHNA B KAYeCTBE CbIPbEBLIX KOMMNOHEHTOB.

HAOT 4. MNoBbiweHne 3pPEKTUBHOCTM MCNONb30BaHNA NOOOYHbBIX MPOAYKTOB.

HOT 5. TNpumeHeHne anekTpoduneTpoB C 3PPEKTUBHOCTEID OYUCTKM OT Mbin
He meHee 80 %.

HAOT 6. MNMpumeHeHne ckpybOepoB MOKPOMN OUUCTKMN.

HAOT 7. MpumeHeHne ckpybbepoB MacnsiHOM OYUCTKMN.

HAOT 8. MpumMeHeHne LMKNOHOB (B Criyvae ABYXCTYNEHYATOM OYMUCTKM ra3oB OT Mbinn).

HOT 9. [lpepoTBpalleHne UM CHWKEHME  HEOPraHM3oBaHHbIX  BbIBpoCoB
3arpAsHALLMX BELeCcTB B BO3Ayx nyteM cobnogeHnsa TpeboBaHWMW TeXHOMOrMyYecknx
pernaMeHToB W pPEeXMMOB, a Takke Hagnexawero TexHUYeckoro obCnyxmBaHns
obopynoBaHus.

HOT 10. MOHUTOPUHr BbIBPOCOB MapKeEPHbIX 3arpA3HAOLMX BELECTB B BO34YX B
COOTBECTBUWN C YCTAHOBMNEHHbIMM NpeboBaHNAMMN.

5.1.3 OnTummnsaumsa BogonoTpedneHns n BogooOTBEAECHUS

HAT 11. OnTumMm3auma npoueccoB BogonoTpedbneHna n opraHmsaums BogoobopTHbIX
CUCTEM.

HAOT 12. CobntogerHne TpeboBaHnKW, yCTaHOBMNEHHbIX AN cbpoca CTOuYHbIX BOA B
LeHTpPanM3oBaHHbIE CUCTEMbI BOAOOTBEAEHMS.

HOT 13. OfGecneuvenne Hagnexawem O4YUCTKM CTOYHbIX BOA Ha COBCTBEHHLIX
OUMCTHBIX COOPYXEHMUSIX.

HAOT 14. COpoc CTOYHbIX BOA, B 3aBOACKYHO KaHaNM3auWOHHYH CeTb C NOCnegyroLlen
OYMCTKOW Ha COBCTBEHHBIX LIEHTPAasbHbIX O4YNCTHBIX COOPYXKEHMSAX.
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5.1.4 OTxopapbl

HAOT 15. Ontummsaumsa cuctembl obpalleHna ¢ oTxogamum B COOTBETCTBMM C
yCTaHOBMNEHHbIMU TpeboBaHNAMMN.

5.1.5 NoTtpebneHune cbipbs

HAOT 16. Buibop katanusatopoB, obecneumBaronx BbLICOKYH) CTEMEHb KOHBEPCUM
NCXO4HOrO CbIPbS, BbICOKYH CENEKTMBHOCTb B OTHOLUEHUW LIENEBbLIX NPOAYKTOB U BbICOKYHO
CTabunbHCTL BO BPEMEHN 3TUX NMoKasaTenen.

HAOT 17. CosgaHne NpOMBbILWMEHHbIX YCTAaHOBOK, CMOCODHBIX MPOU3BOAUTE LUMPOKYHO
HOMEHKNaTypy NPOAYKLUN.

5.1.6 JHeproadhekTMBHOCTL

HAOT 18. PaspaboTka, BHELPEHME M NOCNEAOBaTENBHOE COBEPLUEHCTBOBAHNE CUCTE-
Mbl SHEPreTUYECKOro MEHEAXKMEHTA, 0DNacTb OxXBarTa KOTOPOU ONpeaenseTca opraHmsaumnen
C Yy4ETOM OCODEHHOCTEN UCMNONB30BaHUA 3HEPTMM U MPUOPUTETHLIX HanpaBfeHNA NOBbILle-
HWSA 3HEpPreTUYecKon apPEKTUBHOCTH.

HAOT 19. YueT MeTof0B 3HEpProsddekTMBHOCTH, nanoxeHHslx B UTC HAT 48.

5.2 TexHonornyeckue nokasarenu HAOT

5.2.1 TexHonornuyeckune nokasarenun HOT ana npousBoacTBa MmoHoankundeHona

TexHonornyeckme nokasatenu HAT ana npowssoactBa MoOHoankundeHona npeg-
cTtaBneHbl B Tabnumue 5.1.

Tabnuya 5.1 — TexHonorndeckne nokasatenm HAT ana nponsesoacTea
MOHoankundgeHona

Ne [MokasaTenb EanHuya 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms KBT-u/T 75,5

2 TennoaHeprus lkan/T 1,1

3 TonnmeHbIN ra3 TYT/T 0,08

4 O6opoTHas Boaa M3/T 119,2
3arpsasHarowme BelecTsa B Bbibpocax, He bonee

5 A30T gnokeua Kr/T 0,29

6 A30T okeung Kr/T 0,048

7 Cepbl guokeng Kr/T 0,018

8 deHon Kr/T 0,62

9 Yrnepoga okcung Kr/T 0,85
3arpsasHsarowme Belectsa B cbpocax, He bonee

10 deHon Kr/T 3,6-10™
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5.2.2 TexHonornyeckue nokasarenun HAOT ana npousBoacTea a-onegpuHoB
(6yTeH-1, rekceH-1, OKTeH, poaeueH-1, neueH-1, TeTpageueH)

TexHonorndeckme nokasarenn HOT gna npousBogctea a-onedumHoB (ByTeH-1, rek-

ceH-1, OKTeH, aopeueH-1, geueH-1, TeTpageueH) npeacrasnersl B Tabnvue 5.2,

Tabnwuya 5.2 — TexHonornyeckune nokasartenu HOT ana npomnssoacTea a-onedmHOB
(byTeH-1, rekceH-1, okTeH, gogeueH-1, peuen-1, Tetpageuenr)

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpO3Heprms KBT-u/T 1574
2 TennosaHeprus lkan/T 4,24
3 TonnmeHbIN ra3 TYT/T 1,294
4 O6opoTHas Boaa M3/T 692
3arpsasHarowme BelecTsa B Bbibpocax, He bonee

5 A30T gnokeug Kr/T 5,85
6 A30T okeung Kr/T 0,95
7 Cepbl guokeng Kr/T 0,0375
8 Yrnepoga okeung Kr/T 11,11

5.2.3 TexHonornyeckue nokasarenu HAOT ana npousBoacrTea

annsobytunamomuHunrngpuga (QAUBAT)

TexHonorndeckne nokasarenn HAT ana nponseoacTea Ann3odyTrnnantoMMHUANGpU-
na (ANBAI) npeactaeneHsl B Tabnmye 5.3.

Tabnuya 5.3 — TexHonorndeckne nokasatenm HAT ana nponsesoacTea

annsobytunanommHmniarngpuaa (AUBAI)

Ne [MokasaTenb EanHuya 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 1373
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
2 Okuck yrnepoga Kr/T 1,52
3 AsoTa gnokeuna Kr/T 4. 46
4 A30Ta okeng, Kr/T 0,73

5.2.4 TexHonornyeckue nokasarenu HAOT ana npousBoacTBa
OULMKIIONeHTagueHa

TexHonornyeckme nokasatenun HAT gns npousBoacTBa AuUMKNONEHTagueHa npeg-

cTtaBneHbl B Tabnuvue 5.4.




UTC 31—2017

Tabnuya 5.4 — TexHonorndeckne nokasarenm HAT ana nponssoacTea
ANUMKIoneHTagueHa

Ne [MokasaTenb Eannmua 3HayeHne
n3mMmepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 32,8
2 TennoaHeprus lkan/T 3,43
3 Xonog Mkan/T 0,1
4 O6opoTHas Boaa M3/t 160
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
5 | Yrneeogopogsi npeaensHbie C1—Cs | Kr/T | 2,61
3arpsasHarowme Bewectsa B cbpocax, He bonee
6 | XIK | Kr/T | 0,09

5.2.5 TexHonornuyeckune nokasarenun HOT ana npousBoacTBa HeoaeKkaHoarta
HeoauMa

TexHonornyeckme nokasatenm HAT ana npousBoacTBa HeopekaHoata Heoamma
npencraenexsl B Tabnumue 5.5.

Tabnuya 5.5 — TexHonornyeckne nokasatenn HAT ans nponsBoacTea HeogekaHoarta
HeoamMma

Ne [MokasaTenb EAnmia 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpo3Heprms KBT-u/T 209
2 TennosaHeprus lkan/T 6,4
3 O6opoTHas Boaa M3/T 500
3arpssHarowme BelecTsa B Bbibpocax, He bonee
4 Yrnesogopoab! npeaensHele Ce — Cio | Kr/T 0,2

5.2.6 TexHonornyeckue nokasarenu HAOT ana npousBoacTBa
OKCU3TUITMPOBAaHHbLIX ankurndeHonos

TexHonornyeckme nokasarenu HAT gna npomsBoacTBa OKCUSTUNMPOBAHHLIX ankun-
heHoONoB NpeacraeneHsl B Tabnuue 5.6.
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Tabnuya 5.6 — TexHonornyeckme nokasarenn HAOT ana nponssoacTea

HbIX ankundgeHonos

OKCUN3TUINNPOBAH-

Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 20,84
2 TennoaHeprus lkan/T 0,213
3 O6opoTHas Boaa M3/T 19,7
3arpssHarowme BelecTsa B Bbibpocax, He bonee
4 AsoTa gnokeuna Kr/T 0,29
5 A30Ta okeng, Kr/T 0,048
6 Yrnepoga okcung Kr/T 0,85

5.2.7 TexHonornuyeckue nokasarenun HOT ana npousBoacTBa OUULWEHHOTO

reKCaHoOBOro pacTBOpUTENS

TexHonornyeckme nokasatenn HAOT ans npousBoACTBa OYULLEHHOrO EeKCaHOBOro

pacTBOpUTENS NpeacTaBneHsl B Tabnmue 5.7.

Tabnuya 5.7 — TexHonornyeckne nokasarenu HAT a4ns nponsBoacTea OUULLIEHHOTO

reKCaHOBOro pacTBOPUTENS

Ne [MokasaTenb EAnmia 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpo3Heprms KBT-u/T 137,4
2 TennoaHeprus lkan/T 1,32
3 Xonog Mkan/T 0,02
4 Bona o6opoTHas M3/T 130
3arpssHarowme BelecTsa B Bbibpocax, He bonee
5 [Jwnokenp asorta Kr/T 1,005
6 A30Ta okeng, Kr/T 0,164
7 Yrnepoga okcung Kr/T 1,0
3arpsasHarowme Bewectsa B cbpocax, He bonee
8 XIK | Kr/T 2,25

5.2.8 TexHonornyeckue nokasarenu HAT ana npousBoacTea

NONMUA3TUNEHITIUKONEN

TexHonorndeckne nokasatenn HOT gna npomnssoacTBa NONMUITUNEHTNIMKONEN MPEea-

cTtaBneHbl B Tabnumue 5.8.
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Tabnuya 5.8 — TexHonornyeckne nokasatenm HAT ana nponsesoacTea
NONU3TUIEHTTIMKONEN

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 27
2 TennoaHeprus lkan/T 0,278
3 O6opoTHas Boaa M3/T 22
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
4 OKuCb 3TUREHa | KT/T 0,027

5.2.9 TexHonornyeckune nokasarenu HOT ana npousBoacTBa NPONUIEHIIIUKONS

TexHonornyeckme nokasatenn HAT ana npomsBogcTBa NPONUEHrNIMKONS npeacTas-
neHbl B Tabnuue 5.9.

Tabnuya 5.9 — TexHonornyeckne nokasatenn HAT ana nponssoacTea NPONUIEHIIMKONSA

Ne [MokasaTenb EanHuya 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 600
2 TennosaHeprms lkan/T 2,58
3 O6opoTHas Boaa M3/t 200
3arpsasHsarowme BelecTsa B Bbibpocax, He bonee
4 OKu1Ch NponuneHa | KT 0,204

5.2.10 TexHonornyeckue nokasarenu HAT ana npousBoacTBa
TPUN3006yTUNaNtoOMMUHNA

TexHonorndeckne nokasarenu HAT ansa nponssoacTea TpUM3oOyTUNANOMUHNA NPEa-
cTtaeBneHsl B Tabnumue 5.10.
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Tabnuya 5.10 — TexHonornyeckne nokasatenm HAT ans nponssoacTea

TpmM300yTUNantOMmMHNS
Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
3arpssHarowme BelecTsa B Bbibpocax, He bonee
1 A30T gnokeua Kr/T 9.0
2 A30T okeung Kr/T 6,0
3 Yrnepoga okcung Kr/T 55
4 Yrnesogopoabl npegensHole C1 — Cs, nc- Kr/T 50
Knrovas MeTaH
5 N306yTrneH Kr/T 41
6 Tonyon Kr/T 17,9
3arpsasHarowme Bewectsa B cbpocax, He bonee
7 ANfOMUHNIA Kr/T 0,02
8 XIMK Kr/T 3.1
9 pH, en Kr/T 6,090
MoTpebneHune cbipbeBbIX PECYPCOB
10 N306yTrneH Kr/T 2470-2640
11 Tonyon Kr/T 200-220
12 Mopowok antomuHnesbi mapkm AC-T Kr/T 110-150
MoTpebnerHne sHepropecypcoB
13 OnNeKTpOo3Heprms KBT-u/T 7000-8800
14 Map Mkan/T 5,5-5,8
15 O6opoTHas Boaa M3/T 175-215

5.2.11 TexHonornyeckune nokasarenu HAT ana npousBoacTBa TPUMEPOB U

TeTpaMmepoB nponurieHa

TexHonornyeckme nokasatenn HAT ana npomnsBoacTBa TPUMEPOB K TETPaAMEPOB MNpPo-

nuneHa npeacraeneHsl B Tabnuue 5.11.

Tabnuya 511 — TexHonornyeckne nokasatenm HAT ans nponsBoacTea TPUMEPOB U

TeTpamMepoB NponuneHa

Ne lMokasaTenb EanHuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 ONeKTpOo3Heprms KBT-u/T 81,55
2 TennoaHeprms lkan/T 1,45
3 O6opoTHas Boaa M3/t 117,17
4 Xonog Mkan/T 0,139
3arpssHarowme BelecTsa B Bbibpocax, He bonee

5 A30T gnokeug Kr/T 0,45
6 A30T okeung Kr/T 0,073
7 Yrnepoga okcung Kr/T 3,68
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5.2.12 TexHonornyeckue nokasarenu HAT ona npousBoacTBa
TPUITUNAaNIOMUHKUA

Tabnuya 5.12 — TexHonornyeckne nokasatenm HAT ans nponssoacTea

TexHonornyeckme nokasatenn HAT ansa npomsBoacTsa TPUITUNANKOMUHNA NpeacTaB-

TPNITUNANMKOMNHNS
Ne [MokasaTenb Eannmua 3HayeHne
n3mMepeHuna
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
1 AnantoMruHmnn Tpnokeng, Kr/T 0,03
(B nepecyeTe Ha antoMUHUIN)
Yrnesogopoabl npegeneHble C1 — Cs Kr/T
2 0,04
(ncknovan meTaH)
3 Yrnesopopoab! npeaensHele Ce — C1o Kr/T 105
4 aTuneH Kr/T 14
5 MwuHepaneHoe macno Kr/T 29
6 N306yTrneH Kr/T 30
3arpsasHarowme Belwectsa B cbpocax, He bonee
7 ANOMUHNI Kr/T 15
8 HedTenpoaykTbl Kr/T 3,4
MoTpebneHne CbipbEBLIX PECYPCOB
Mpoussoacteo | [MpounsBos-
9 TOA u3 TUBA | ctBo TOA m3
3TUNeHa
N306yTrneH Kr/T 950-1020 0
10 Mopowwok antomMmHmneBbi mapkn ACO-T Kr/T 270-300 292
11 Bogopog HM3/T 1140-1200 950
12 aTuneH Kr /T 1340-1500 1050
MoTpebnenHne sHepropecypcos
13 OnNeKTpo3Heprus kBTu/T 5200-5700 10925
14 Map Mkan/T 52-57 27
15 Ob6opoTHas Boga M3/t 3150-3500 2440

Aa npeacraeneHs! B Tabnvye 5.13.
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Tabnuya 5.13 — TexHonornyeckne nokasatenm HAT ans nponssoacTea

3TI/IJ'IaJ'II-OMI/IHI/II?ICGCKBI/IXJ'IOpI/ILI,G

Ne [MokasaTenb Eannuya 3HayeHne
n3MepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 527
2 TennoaHeprus lkan/T 2,1
3arpssHarowme BelecTaa B Bbibpocax, He bonee
3 Okuck yrnepoga Kr/T 1,52
4 XIopuCTbIN BOAOPOA Kr/T 147,61
5 As3oTa gnokeuna KriT 4.46
6 A30Ta okeng, KriT 0,73

5.2.14 TexHonornyeckue nokasarenu HAT ona npousBoacTBa

Tunuenno3onbBa

TexHonorndeckme nokasarenu HOT anga nponsBoacTBa STMNUENNO30bBa NpeacTas-

neHbl B Tabnuue 5.14.

Tabnuya 5.14 — TexHonornyeckne nokasatenm HAT ans nponsesoacTea

3TMNLENno3onbLBa
Ne [MokasaTenb EAnmia 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpo3Heprms KBT-u/T 74,38
2 TennosaHeprus lkan/T 7,43
3 Xonog Mkan/T 0,52
4 O6opoTHas Boaa M3/t 496,24

3arpssHarowme BelecTsa B Bbibpocax, He bonee
5 CnmpT aTunosbIn Kr/T 4,07
6 3TMNUenno3onss Kr/T 1,45

5.2.15 TexHonornyeckune nokasarenu HAT ana npousBoacTBa napa-TPeTUYHOro
oytundeHona (NTED)

TexHonorndeckne nokasarenu HAT gna npowssopcTtBa napa-TpeTudHoro oytunde-
Hona (MNTb®) npeacrasnexsbl B Tabnmuye 5.15.

Tabnuya 515 — TexHonornyeckne nokasatenm HAT ans nponssoacTea napa-

TpeTnyuHoro bytundgerHona (MNTHED)

EaovHuya
Ne lMokasaTenb AVHAL 3HayeHne
n3mMepeHus
3arpssHarowme BelecTsa B Bbibpocax, He bonee
1 deHon Kr/T 0,045
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5.2.16 TexHonorunyeckmne nokasarenu HAT ana nponsBoacTBa 6yTunauertara

TexHonornyeckne nokasarenu HAOT ana npomssoacTea Oytmnauertara npeacraeneHbl

B Tabnumue 5.16.

Tabnuya 5.16 — TexHonornyeckne nokasatenm HAT ana nponssoacTtea bytunauetara

Ne [MokasaTenb Eanmua 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 ONeKTpOo3Heprms TbIC. KBT-u/T 0,008
2 Map 10 atm lkan/T 1,56
3 KoHgeHcaT naposou (NoTpebneHHbIN) T/T 0,3
4 KoHgeHcaT naposou (BO3BpaTHbIN) T/T 1,96
5 Bona o6opoTHas TbiC. M3/T 0,075
3arpsasHarowme Belectsa B cbpocax, He bonee
6 XIK | Kr/T 6,808

Hbl B Tabnuue 5.17.

5.2.17 TexHonornyeckue nokasarenun HAT ana npousBoacTBa auetanbgernga

TexHonornyeckme nokasartenn HOT ansa npousBoacTBa auetanbgernga npeacraene-

Tabnuya 5.17 — TexHonornyeckmne nokasatenm HAT ana nponssoacTea aueTtansaernga

Ne [MokasaTenb EAnmia 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Bona oGopoTHas cpeHas ThiC. M3 0,85
2 a3 NpUpPoaHbLIN Tbic. M3 0,235
3 KongeHcat naposon NBC 3/P T 16,3
4 Map 10 atm cpegHun Mkan 10,3
5 Xonog (3axonoxeHHasa Boga) kan 0,259
6 OnNeKTpo3Heprms TbIC. KBT-Y 0,136
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
7 A30T gnokeua Kr/T 0,371
8 A30T oKkeung Kr/T 0,0004
9 Yrnepoga okecung Kr/T 4705
3arpsasHsarowme Bewectsa B cbpocax, He bonee
10 XK | Kr/T 135

5.2.18 TexHonornuyeckune nokasarenun HAT ana npousBoacTBa aueTuneHa

TexHonornyeckme nokasatenn HAT ans npousBoacTBa aueTuneHa npeacraBneHs! B
Tabnuue 5.18.
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Tabnuya 5.18 — TexHonornueckne nokasatenm HAT ans nponsBoacTBa aueTmneHa

Ne [MokasaTenb Eannmua 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms T. KBT 2,4

3arpsasHsarowme BelecTsa B Bbibpocax, He bonee
2 A30T gnokeua Kr/T 1,934
3 A30T okeung Kr/T 0,113
4 Yrnepoga okcung Kr/T 10,063

3arpsasHarowme Bewectsa B cbpocax, He bonee

5 XIK | Kr/T 1,714

5.2.19 TexHonornyeckune nokasarenun HAT ana npoussoacTBa BUHUNauerara

TexHonornyeckme nokasatenn HAT gna nponssoacTBa BUHMNAaLeTara npeacraBneHsbl
B Tabnumue 5.19.

Tabnuya 519 — TexHonornueckne nokasatenm HAT ana nponsBoacTBa BUHUNALETaTa

Ne [MokasaTenb Eanma 3HayeHne

n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee

lkan/Ha 1T

1 Xonog (pacTteop notaiua) roToBOWN 0,5747
npoAayKuMK
lkan/Ha 1T

2 Map 10 atm cpegHmin roToBOWN 2,37995
npoAayKuMn
lkan/Ha 1T

3 Map 20 atm cpegHuin roToBOW 0,5412
npoAayKuMn

4 KoHgeHcaT naposou (NoTpebneHHbIN) T/Ha 1 7 roroson 0,18
npoayKunn

5 KoHgeHcaT naposou (BO3BpaTHbIN) T/Ha 17 rotosom 3,96763
npoAayKuMK

Tic.M3/Ha 1 T

6 Bopa obopoTHas roTOBOW 0,281

npoAayKuMn
TbiIC.KBT-W/Ha 171

7 ONeKTpOo3Heprms roTOBOW 0,175

npoayKunn
3arpssHsarowme BelecTsa B Bbibpocax, He bonee

8 Yrnepoga okcung Kr/T 4479

9 As3oTa gnokeuna Kr/T 0,537

10 A30Ta okeng, Kr/T 0,087

3arpsasHsarowme Belectsa B cbpocax, He bonee
11 | XK | Kr/T | 74,937
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5.2.20 TexHonornyeckue nokasarenu HAT ona npousBoacTBa MeTunauerara

TexHonornyeckme nokasatenn HAT ona npomsBoacTea MeTunaueTaTa npeacraBnieHsbl

B Tabnumue 5.20.

Tabnuya 520 — TexHonornyeckne nokasatenm HAT ans nponsBoacTea mMeTunauetara

Ne [MokasaTenb Eanmua 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm cpegHmin lkan 0,41
2 KoHpeHcaT naposon T 0,1
3 Boaa oBopoTHas ThiC. M3 0,07
4 OnNeKTpOo3Heprms TbIC. KBT-Y 0,04
5 Xonog (pacTteop noTtaiua) lkan 0,01
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
6 | CnMpT METVMOBbIN | Kr/T | 0,0024
3arpsasHarowme Bewectsa B cbpocax, He bonee
7 | XIK | Kr/T | 19,233

5.2.21 TexHonornyeckue nokasarenu HAT ana npousBoacTBa MeTaHona

TexHonornyeckme nokasatenn HOT ans npousBogcTtBa MeTaHona npeacrtaBfeHbl B

Tabnuue 5.21.

Tabnuya 521 — TexHonornyeckmne nokasatenn HAT gna nponssoacTea MetTaHona

Ne [MokasaTenb EanHuya 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm cpegHuin Mkan 0,41000
2 KoHpeHcaT naposon T 0,21000
3 Boaa oBopoTHas TbiC. M3 0,09700
4 Boaga vyactnyHo obecconeHHasa ¢ Ucnonb3o- o3
BaHMEM KOHAEeHcaTa 0,30000
5 OneKTposHeprng TbIC. KBT-Y 0,49000
3arpssHarowme BelecTsa B Bbibpocax, He bonee
6 CnmpT MeTMNOBLIN Kr/T 0,243
7 Yrnepoga okcung Kr/T 0,788
3arpsasHsarowme Bewectsa B cbpocax, He bonee
8 XMK | Kr/T 6,9

5.2.22 TexHonorunyeckme nokasarenu HAT ana npousBoacTBa 6yTaHona

TexHonorndeckne nokasarenu HAT gna npowssopcTtea OyTtaHona npeacrtaBneHbl B

Tabnuue 5.22.
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Tabnuya 522 — TexHonornueckne nokasatenn HAOT ans nponssoacTea OytaHona

Ne [MokasaTenb Eannmua 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 Boaopon ThiC. M3 1,4
2 A30T KOMNPUMNPOBAHHBIN /0 TbiCc. M3 0,036
3 Xonoga (3axonoxeHHasa Boga) kan 0,485
4 Map 10 atm cpegHmin lkan 4,05
5 KoHpeHcaT naposon T 2,27
6 ONeKTpOo3Heprms TbIC. KBT-Y 0,065
3arpssHarowme BelecTsa B Bbibpocax, He bonee
7 | AueTanbaervz | Kr/T | 0,527
3arpsasHarowme Bewectsa B cbpocax, He bonee
8 | XIK | Kr/T | 316

5.2.23 TexHonorunyeckue nokasarenu HAT ana npoussoacTBa NOIMBUHUITOBOIO
cnupTta

TexHonornyeckme nokasatenu HAT ana npousBoactBa MONMBUMHMAOBOrO CnvpTa
npeacraenexHsl B Tabnuue 5.23.

Tabnuya 5.23 — TexHonornyeckmne nokasatenm HAT ana nponssoacTea NonMBUHUIOBOIO
cnmpTa

Ne [MokasaTenb Eanmua 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm cpegHuin Mkan 47
2 KoHpeHcaT naposon T 7,5
3 Bona o6opoTHas TbiC. M3 6
4 Boaa obecconerHHas M3 17
5 OnNeKTpo3Heprms TbIC. KBT-Y 1,32
6 Xonog (pacTteop notaiua) lkan 1
3arpsasHarowme Bewectsa B cbpocax, He bonee
7 XIK | Kr/T 246,146

5.2.24 TexHonornyeckue nokasarenu HAT ana npousBoacTBa YKCYCHOM
KUCNOTbI

TexHonornyeckne nokasatenn HAOT ana nponseoacTBa yKCYCHOW KUCNOTLI NpeacTae-
neHbl B Tabnuue 5.24.
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Tabnuya 5.24 — TexHonornyeckne nokasatenm HAT ans nponsBoacTea yKCyCHOM

KMCNOTbI
Ne [MokasaTenb Eannmua 3HayeHne
n3mMmepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm Mkan 0,73250
2 Map 20 atm Mkan 0,85500
3 KoHpeHcaT naposon T 0,23833
4 Boga yactuyHo obecconeHHas M3 0,10033
5 Boga npombiwneHHas ThiC. M3 0,00522
6 Xonog kan 0,03600
7 OnNeKTpOo3Heprms TbIC. KBT-Y 0,43425
3arpsasHarowme BelecTsa B Boibpocax, He bonee
8 YkcycHas kucnoTa Kr/T 0,0526
9 Yrnepoga okcung Kr/T 0,553
10 Yrnepoga guokcug Kr/T 0,357
11 A30Ta okeng, Kr/T 0,007
3arpsasHarowme Bewectsa B cbpocax, He bonee
12 XIK | Kr/T 3,756

5.2.25 TexHonornyeckune nokasarenu HAT ana npousBoacTBa menammHa

TexHonornyeckme nokasatenu HAT ansg npounssoacTBa MenamuHa npencraBneHbl B

Tabnuue 5.25.

Tabnuya 525 — TexHonornyeckmne nokasatenm HAT ana nponssoacTea MenammHa

Ne [MokasaTenb EAnmia 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Map 30 atm cpegHuin Mkan 0,6
2 Map 20 atm cpegHmin Mkan 1,65
3 Map 10 atm cpegHmn Mkan 0,19
4 KoHpeHcaT naposou T 1,49
5 OnNeKTpOo3Heprms TbIC. KBT-Y 0,89
6 a3 NppoaHbINA Tbic. M3 0,38
3arpssHarowme BelecTsa B Boibpocax, He bonee
7 A30T gnokeua Kr/T 2,053
8 A30T okeung Kr/T 0,307
9 Yrnepoga okcung Kr/T 0,273
3arpsasHarowme Bewectsa B cbpocax, He bonee
XK Kr/T JaHHble
10 He npefocTasne
Hbl
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5.2.26 TexHonorunyeckue nokasarenu HAT ana npousBoacTBa

TepedTanonnxnopuaa

TexHonornyeckme nokasartenun HAT ana npoussoacTBa TepedTanounxnopuga npea-

cTtaBneHbl B Tabnuvue 5.26.

Tabnuya 5.26 — TexHonornyeckne nokasatenm HAT ans nponsesoacTea

TepedTanounxnopuaa
Ne [MokasaTenb Eannmia 3HayeHne
n3mepeHna

3arpsasHarowme BelecTsa B Bbibpocax, He bonee

1 Xnop Kr/T 0,001

2 XIopuCTbIN BOAOPOL Kr/T 0,01

3 TpuxnopmeTtaH (Xnopodopm) Kr/T 5,0
3arpsasHarowme Belectsa B cbpocax, He bonee

4 Xnopua-aH1oH (xnopuabl) Kr/T 352,5

5 Cynbdar-aHnoH (cynbdarhbl) Kr/T 25

5.2.27 TexHonornyeckue nokasarenu HAT ana npousBoacTBa NPOCTbIX

nonuacpupos

TexHonornyeckme nokasatenn HAT ans npousBoacTBa NPOCTbIX NONUIUPOB npes-

cTtaBneHsl B Tabnuue 5.27.

Tabnuya 527 — TexHonornyeckne nokasatenm HAT ang nponsBoacTea NpoCTbIX

nonnacpmnpos
Ne lMokasaTenb EAnnmua 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 76,65
2 TennosaHeprus lkan/T 0,278
3arpssHsarowme Belectsa B Boibpocax, He bonee
3 Okucb aTnneHa Kr/T 0,141
4 Okuncb nponunerHa Kr/T 0,917

5.2.28 TexHonorn4yeckue nokasarenu HAT ona npousBoacTBa

NMPOTUBOU3HOCHLIX NpUcanok anAa AN3esibHOro TonJjiuBa

TexHonornyeckme nokasatenu HAT gna npomsBogcTBa NPOTUMBOU3HOCHBIX NPUCALO0K

ANS AM3ENbHOro TONNMBa NpeAcTaBneHsl B Tabnuue 5.28.
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Tabnuya 5.28 — TexHonornyeckne nokasatenm HAT ans nponsesoacTea
NPOTUBON3HOCHBLIX NPUCaA0K AN AN3ENBHOro TonnMBea

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms TbIC. KBT-u/T 0,02

2 Bona npombiLLneHHas M3/T 1

3 Map 4,5 krc/cm? Mkan/T 2
3arpsasHarowme BelecTsa B Bbibpocax, He bonee

4 | VYrnesogopoas! npesensHbie C12— Cis | Kr/T | 0,021
3arpsasHarowme Bewectsa B cbpocax, He bonee

5 | AMMOHUIA-NOH | KT/T | 0,04

5.2.29 TexHonornyeckue nokasarenun HAT ana npousBoacTBa AenpeCcCOpPHbIX
npucanok

TexHonornyeckme nokasatenn HAT ana npousBoacTBa AenpeCCOpHbIX NPUCagok
npeacraeneHsl B Tabnmue 5.29.

Tabnwuya 529 — TexHonornyeckmne nokasatenn HAT gna nponssoacTea AeNPECCOPHbIX
npucagok Ans AM3enbHOro Tonnmea

Ne [MokasaTenb EAnmia 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpo3Heprms TbIC. KBT-u/T 0,42

2 Map 20 krc/cm? Mkan/T 12

3 Bona npombiLLneHHas M3/T 44
3arpssHarowme BelecTsa B Bbibpocax, He bonee

4 | Yrnesojopoab! npegentHsie C6— Cio | Kr/T | 0,005
3arpsasHarowme Bewectsa B cbpocax, He bonee

5 | HedbTenpoaykTbi | KT | 0,032

5.2.30 TexHonornyeckue nokasarenun HAT ana npoussoacTBa xnopocopma

TexHonornyeckme nokasatenn HAT ons npousBogcTtea xnopodopma npencraBneHsl
B Tabnumue 5.30.

Tabnuya 530 — TexHonornueckne nokasatenm HAT ana nponssoacTea xnopodgopma

E a
Ne [MokasaTenb AVHIY 3HayeHne
n3mepeHus
3arpssHarowme BelecTsa B Boibpocax, He bonee
1 TpuxnopmeraH (xnopogopm) | Kr/T 2,11
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5.2.31 TexHonornyeckune nokasarenun HAT ansa npousBoacTBa Xf1agoHOB U
MOHOMEPOB Ha UX OCHOBE

TexHonornyeckme nokasatenn HAT gna nponsBoacTea xfagoHOB M MOHOMEPOB Ha UX
OCHOBE NnpeacTaBneHbl B Tabnuvue 5.31.

Tabnuya 5.31 — TexHonornyeckne nokasatenm HAT ans npomsBoacTea XnagoHOB U
MOHOMEPOB Ha X OCHOBE

Ne n/n [MokasaTenb Eannmia 3HayeHne
n3mMepeHus
[Mpon3BoaCTBO XMNag0HOB
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms KBTY 1440
2 Map lkan 3,75
3 Bona npovssoacTBeHHas M3 359,9
4 Xonoga (=15 °C) Mkan 1,19
5 Xonog (-40 °C) Mkan 0,54
6 AsoT M3 109

3arpsasHarowme Bewectsa B cbpocax, He bonee
7 | Xnopua-aHWoH | Kr/T | 0,101

3arpssHsarowme BelecTsa B Bbibpocax, He bonee
8 | TeTpadTOpaTUNEH | KT | 11,6

[Mpon3BoacTBO MOHOMEpPOB: TepMuyeckoe pasnoxeHne xnagoHa-142B, xnagoHa-22, ¢ no-
cnepyrowen O4NCTKOW OT KUCTbIX NPUMECEN, KOMMPUMUPOBAHMEM, OCYLLKOW, KOHLEHTPUPO-
BaHWEM, KOHAEHCaUMEN N pekTudurKaumen nuponnaara

MoTpebneHne sHepropecypcos, He Bonee

9 OnNeKTpOo3Heprms KBTY 3070,84
10 Map lkan 5,5
11 Boaa npoussoacTeeHHas M3 2030,8
12 Xonog (=15 °C) Mkan 0,66
13 Xonog, (-40 °C) Mkan 1,83

[Mpon3BoaCTBO MOHOMEPOB: AeranovampoBaHune 1,1, 2-TpudTopxnopataHa UMHKOBbIM MO-
POLLKOM B BOAHOW Cpeae Npu NOCTOAHHOM nepemeLlmnBaHnm
MoTpebneHne sHepropecypcos, He Bonee

14 OnNeKTpOo3Heprms KBTY 136,92

15 Map lkan 2,22

16 Bopa npoussogcTeeHHas M3 19940

17 Xonoga (=15 °C) Mkan 0,65

18 Xonog (-40 °C) Mkan 0,36
3arpsasHarowme Bewectsa B cbpocax, He bonee

19 Xnopwa-aH1oH Kr/T 0,047
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5.2.32 TexHonornyeckue nokasarenun HAT ana npousBoacTBa CUHTaAHOSNOB

TexHonornyeckme nokasatenn HAT gns npomsBoacTBa CUHTAHOMNOB NpeaCTaBneHbl B

Tabnuue 5.32.

Tabnuya 5.32 — TexHonornyeckne nokasatenm HAT ans nponsBoaCcTBa CUHTaAHOMOB

Ne [MokasaTenb Eanmua 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee

1 ONeKTpOo3Heprms KBT-u/T 144 8
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/T 52*
4 MpVpoaHbIV ras M3 21,4*

3arpssHarowme Belectsa B Boibpocax, He bonee
5 A30Ta guokeng Kr/T 0,08
6 A30Ta okeug Kr/T 0,01
7 Yrnepoaa okeug, Kr/T 0,2°

*

— YOENBHOE 3HAYEHNE HAa TOHHY CyMMapHOW TOBapHOW npoaykuum nponssoacTe MNAB

5.2.33 TexHonornyeckune nokasarenu HAT ona npousBoacTBa

cynb(pupoBaHHbIX NPOAYKTOB

TexHonornyeckme nokasartenm HOT ansa npousBoacTBa CynbOUPOBaHHBLIX MPOAYKTOB

npeacraenexHsl B Tabnmue 5.33.

Tabnuya 5.33 — TexHonornyeckne nokasatenm HAT ana nponsesoacTea

CybMpPOBaHHbIX MPOAYKTOB

Ne [MokasaTenb EAnmia 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 240
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/T 52*
4 MpupoaHbIv ras M3t 21,4*
3arpssHarowme BelecTsa B Bbibpocax, He bonee
5 AsoTa gnokeuna Kr/T 0,08*
6 A30Ta okenpg, Kr/T 0,01*
7 Yrnepoga okeug Kr/T 0,2*
*— yAenbHOE 3Ha4YEeHME Ha TOHHY CyMMapHOM TOBapHOM Npoaykumm nponaseoacts MNAB

5.2.34 TexHonornyeckue nokasarenu HAT ana coBMecTHOro npousBoacTBa
MOJNIU3TUIIEHITIUKOJIEN U METOKCUMONMUNITUNEHININKONEN

TexHonornyeckme nokasatenn HAT ans coBMeCTHOro NpomM3BoACcTBa NOMUSTUNEHTNN-
KOJEN N METOKCUMONNITUNEHTNIMKONEN NpeacTaBneHbl B Tabnvye 5.34.
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Tabnuya 5.34 — TexHonornueckne nokasatenm HAT ans coBMecTHOro Npon3eoacTea

NONNITUNEHININKONEN N METOKCUNONUITUNEHTTIMKONEN

Ne [MokasaTenb Eannmua 3HayeHne
n3mMmepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 1448
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/t 52*
4 MpVpoaHbIV ras M3 21,4*
3arpssHarowme BelecTsa B Bbibpocax, He bonee
5 A3soTa gnokeuna Kr/T 0,08*
6 A30Ta okeug, KriT 0,01*
7 Yrnepoga okeug Kr/T 0,2*

*

— YOENBHOE 3HAYEHNE Ha TOHHY CyMMapHOM TOBapHOW npoaykumn nponseoacte MNAB
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Pasnen 6. 9kOoHOMUYeCKUe acnekTbl peanu3auum Hauny4mx
AOCTYMHbIX TEXHOSIOrUN NPU NPOU3BOACTBE NMPOOAYKTOB TOHKOro
OopraHu4yecKoro cuHTtesa

PaccmoTpeHHble pasgenbl No skoHoMu4Yeckmm nokasarenam HAT, paspaboTaHHbIx n
NPUHATLIX B ycTaHoBneHHom nopsagke NTC HAT, nossonawoT caenaTte oOwmmn BbIBO4 O TOM,
YTO A0 CerofHaWHero gHa B Poccum OTCYTCTBYET €4MHBIA NOAXOA KaK K SKOHOMUYECKOMY
Kputeputo ngeHtndmkaumm HAT, Tak U K OUEHKE SKOHOMNYECKOW SPPEKTUBHOCTM Nepexoqa
Ha HOT.

MexayHapogHas npakTtvka ydeta 3KOHOMUYECKMX acnekToB npu BHegpeHun HAT, co-
rmacHo CnpaBOYHWKY EBPOMENCKOro corsa « IKOHOMUYECKME acnekTbl U BOMPOCHI BO34EWN-
CTBMSI Ha pasnnyHble KOMMOHEHTbI OKpYXaroLwen cpeabl» [12], nCnonb3yeT MeToh AUCKOHTU-
POBaHHbLIX AEHEXHbIX MOTOKOB C YY4E€TOM AaHHbIX O 3aTpatax U sddekTax, CBA3aHHbIX C
BHEAPEHNEM TEXHOMNOIMMM 3a BECH XXMU3HEHHbIN k. OB0CHOBaHME CyLLIEeCTBEHHbIX aCrNeKkToB
Takon OLEHKW, Hanpumep, KoadduumMeHTa AUCKOHTUPOBaHWA, nopsgoka ydeta nHdpnaymm
WT. 4., UGEHTUYHO TOMY, KOTOPOE MPUMEHAETCHA MPU OLEHKE 3KOHOMUYECKON 3PdEKTUBHO-
CTW MHBECTULMOHHbIX NMPOEKTOB.

BHeppeHune CUCTEMBbI HOT nogpasymeBaeT BHegpeHue, 3ame-
HY/PEKOHCTPYKLMIO/MOAEPHM3ALMIO TEXHONOrMYeckoro obopyaoBaHUS WU OTAENbHBIX €ro
3M1EeMEHTOB, YTO AOSPKHO MPUBECTU K NOBbIWEHWMIO 3MEKTUBHOCTM BHEAPSEMBIX U Cylle-
CTBYHOLLMX NPOM3BOACTBEHHbIX NPOLECCOB.

Cnepyet OTMeTUTbL, 4TO nepexod Ha HAT He formKeH yxyalarte 3KOHOMUYECKNE NoKa-
3atenu paboTbl NPeanpuATUA, B CBA3KM C YeM LenecoobpasHO paccmaTtpuBatb BHELPEHME
HAT, kak n nobon fpyron TEXHUKN N TEXHOMNOMMW, HE BbIAENAS B OTAENBHYO KaTeropuio 3a-
TpaTbl, UMEOLLME UCKITOUYNTENBHO NPUPOAOCOXPaHHOE HasHaveHue. [pn BbigeneHun npupo-
LOOXPaHHbIX 3aTpaTt B POCCUMUCKOW MpakTUKe MOryT BO3HWKHYTb Cepbe3Hble TpyAHOCTU. Bo-
nepBbIX, 3aTpaTtbl B AEHEXKHOM BbIP&XXEHUM HA BHEAPEHME NMPUPOLOOXPAHHON TEXHUKN (ap-
KA NPUMEP — OYUCTHBbIE COOPYKEHUA) MOryT BbITb 3HaYMTENBHO BOMbLUE NONMOXUTENBHBIX
appekToB. Bo-BTOpbIX, 06OCHOBaHME OTHECEHMSA 3aTpaT K KaTEropmum NPUPOL0OXpPaHHbIX Ya-
CTO BbI3bIBAET CITOXHOCTU, TaK Kak ObIBaeT CNOXHO ONpeaennTb, Kakas 4yacTb TeXHONnornye-
ckoro obopynoBaHUS BHeAPSEeTCA C Lenbilo ODHOBNEHWA OCHOBHBLIX MPOU3BOACTBEHHbIX
doHAO0B, a kakaa — ANS CHWKEHUS HEraTMBHOIO BO3LENCTBUA Ha OKpyXKaroLyro cpedy. Bol-
AeNneHne 3atpar, HanpaBneHHbIX HEMOCPEACTBEHHO HA OXpaHy OKpYKaroLen cpefnbl, MOXeT
ObITb OnNpaBAaHO B TOM Cry4yae, Korga MOXHO BblAENNTb KOHKPETHYHO TEXHOMNOTMMYECKYHO
yCTaHOBKy, obecneunBaroLLyo NpUpoao0xXpaHHbIn 3hdeEKT.

MosTtoMy npun 0BOCHOBaHMM [OCTYMHOCTU TEXHOMOMMA HEOBXOAMMO WCMONb30BaTh
cnepyrowme KpUTepMM 1 NokasaTenn 3KOHOMUYeCKon adhdekTnBHOCTM (Tabnuuya 6.1).
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Tabnuya 6.1 — lNokasaTenu SKOHOMUYECKON 3PHEKTUBHOCTMN OTHECEHMS kK HOT

Ne nin Mokasatenb Kputepui
1 Unctem  gMCKOHTUpPOBaH- | HeoTpuuarensHbin [13].
HbIn goxog (Y40) Mpw cpaBHEHMN C anbTepHATUBHLIMU TEXHOMNOMMSAMMN

npeanoyYTeHne AOMKHO OTAaBaTbLCA TEXHOMOMN C
6onbwmnm Y414

2 BHyTpeHHAa Hopma po-|He Huxke 15 %.

xogHoctn (BHA) Mpw cpaBHEHMN anbTepHATMBHBIX MPOEKTOB Npesno-
YTEeHMe JOSPKHO OTAaBaTbCH NPOEKTY ¢ BONbLUNM 3Ha-
yeHvem BH/

3 Cpok okynaemocTtu c¢ yye-|He 6onee 6 nert.

TOM AUCKOHTUPOBaHMUS Mpn cpaBHEeHUN anbTepHaTMBHBLIX MPOEKTOB MNpeano-
YTEHMe AOIMKHO 0TAaBaTbCA NPOEKTY C MEHbLUMM CPO-
KOM OKynaemocTu

PacueT skoHOMMYECKON 3FHEKTUBHOCTU BHEAPSEMON TEXHONOMMN AOSPKEH NPON3BO-
ANTBCA B COOTBETCTBUM CO CNEAYHLUMM MPUHLUMNaAMM:

- ICXO4HbIE AaHHbIE ANA pacyeTa SKOHOMUYECKON 3(PDEKTUBHOCTN AOSMKHbI COOTBET-
CTBOBAaTb KPUTEPUAM AOCTOBEPHOCTUN, OBOCHOBAHHOCTW N CONMOCTaBUMOCTM,

- pacyeT NPon3BOANTCA B paMKax XU3HEHHOro LMKna (pacyeTHOro nepnoaa);

- pacyeT Npou3BOANTCH B AEHEXHOM POPME B LieHax, AENCTBYIOLMX HA MOMEHT Bbl-
NONHEeHNa pac4eToB (C obasaTenbHbIM YKazaHWeM 3TOr0 MOMEHTA);

- pacyeT LOJPKEH BKNOYaTb BCE AEHEXHble MOCTYMNMEHNA WU pacxoibl, CBA3aHHbIE C
BHELPEHNEM TEXHONOMNW, B TEYEHNE PaCYETHOrO NEPUOAS,;

- pacyeT aPPEKTUBHOCTU NPOEKTa AOMMKEH NPOBOAUTLCA MyTEM COMOCTaBMNEHUS pe-
NEBaHTHbIX LEHEXHbIX MOTOKOB. YUUTLIBAOTCA TOMbLKO Te 3aTtpaTbl U 3PdekTbl, KOTopble
CBSA3aHbl C BHEAPEHNEM TEXHOMOTNW,

- YYET AMHaMUKN (M3MEHEHME BO BPEMEHM) NapameTpoB MPOEKTa WU ero 3KoOHOMUYe-
CKOrO OKPYXKEHUS, a TakKke HepaBHOLIEHHOCTb NPOU3BEAEHHbIX B pasHoe BpeMs 3aTtpaT uunu
NONYyYEeHHbIX AOXOA0B. Y4YeT HEepaBHOLIEHHOCTU PasHOBPEMEHHbIX AEHEXHbIX MOTOKOB MpPO-
N3BOANTCA METOAOM AMCKOHTMpoBaHWUS. [peacrtasneHHble nokasatenn BH v cpoka okyna-
eMOCTU ABMNSATCA OPUEHTUPOBOYHOW FPaHMLEN OTCEYEHUS 3KOHOMMUYECKN HEIMDEEKTUBHBLIX
TEXHOMNOMNN, BHEAPEHNE KOTOPbIX ODYCNOBMNEHO TOMbKO CHWKEHWEM HEratMBHOIO BO3Aen-
CTBMS Ha OKpyxarwlyro cpegy. B pacuetax no onpegeneHnto ahpeKTUBHOCTM BHELPAEMOMN
TEXHONOMMN peKOMeHAyeTCs BblbupaTe HOPMY AUCKOHTa C y4eTOM CTEMEHM pUCKa, KoTopas
ykasaHa B Tabnuue 6.2.
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Tabnuya 6.2 — BennunHa HOPMbI AUCKOHTA B 3aBUCUMOCTW OT Xapakrepa Npou3BOACTBa

M CTeneHn pmncka

Xapakrep npoussosa-
cTBa

Hopma auckoHTa, %

Hunskaa cteneHb pucka
(nHBECTULMM
B MOAEpPHM3aLUNIO/PEKOH
CTPYKUUIO AENACTBYIO-
LLEeN TEXHOMOrM)

CpeaHsas cTteneHb puc-
ka (mHBecTuyun B 00b-
€KTbl C YaCTU4YHbIM UC-
NOfb30BaHWEM HOBbIX
TEXHUYECKNX N TEXHO-
NOMNYECKNX PELLEHNIA)

Bbicokaga cTeneHb
pucka (MHBeCTULUK
B MPUHUUNManNbHO HO-
Bbl€ TEXHOMOIrNN)

[MpounsBoacTeO Npo-
AYKLMN TOHKOrO Op-
raHN4YeCcKoro CMHTe3a

10

12

[ns NOBbILWEHNSA 3KOHOMMYECKON SPPEKTUBHOCTM npoekToB BHeapeHus HOT uene-
coobpasHa paspaboTka AOMOMHUTENBHOMO KOMMeKca Mep rocyfapCTBEHHOrO CTUMYMPO-

BaHNA.

B cnyyae skoHoMuueckon HeuenecoobpasHocTn BHegpenus HAOT Ha gencTByrolmx
NPOM3BOACTBEHHBIX OOBEKTAX OTpacnuv, NPOANEBAETCA CPOK UCMONb30BaHUA AENCTBYIOLLEN

TexXHonormu.
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Pasgen 7. NepcneKkTUBHble TEXHOIOTUM MONYYEHUS NPOAYKLUN
TOHKOIO OpraHM4Yeckoro cuHTesa

MepcnekTUBHbIE TEXHOMIOTMM MOMYyYEeHMST NPOAYKLUMM TOHKOTO OpraHMYyeckoro CUHTesa,
NPUMEHEHME KOTOPbIX MO3BO/IUT MOBbLICUTbL 3WEKTUBHOCTL 3TUX MPOLLECCOB (Hanpumep,
YBE/INUYNTb CENIEKTMBHOCTb B OTHOLLEHWUM LIeNEeBbIX NPOAYKTOB WX NMPOU3BOANTENBHOCTL Ka-
Tanmsartopa) MOryT paccMaTpuBaTbCs Kak noTeHuuanbHble HAT. B gaHHOM pasgernie Ha oc-
HOBE OTEUYECTBEHHbIX M 3apybeXHbIX IMTepaTypHbIX AaHHbIX NPOBEeAEH aHasn3 CyLeCTBYHO-
WMX WM paspabdaTbiBaeMbIX TEXHOIOTMIA MOSyYeHUs MPO/YKTOB TOHKOTO OpraHU4yeckoro
CUHTe3a.

7.1 Tlpon3BoaCTBO NPOMUMAEHT/IUKONSA

B HacTosillee BpemMsA OCHOBHbIM MPOMbILWIEHHLIM CMOCOO0OM  MOJTyYEHUS MpOnu-
NEHTNIMKONA B MUPE SIBMISIeTCA B3aMMOLENCTBME NponuieHokemaa ¢ Bogown. Mpouecc Moxet
6bITb KaTanutnyeckum (npotekaeT npu 150 °C — 180 °C B NpUCYTCTBUN MOHOOOMEHHbIX
CMOJ1, CEPHON KUCNOTbl WX LWWenoyein) U HekaTtanutuyeckum (npotekaet npu 200 °C —
220 °C) [14, 15]. Kak npaBuno, B 060uX cnyyasx ygaetcs nosyvyarb NPOnuIEHIINKONb C Yun-
CTOTOW yA0BETBOPUTE/IBHON ANS1 UCMOJIb30BaHNS B NULLEBOM NPOMbILLIEHHOCTMW.

OAVH 13 NepcrnekTUBHbIX CNOCOO0B NOyYeHUA NPOMUIEHTINKOMSA, NPeACTaB/IEHHbIX B
Hay4HOW nNuTepaTtype, OCHOBAH Ha MpPeBpaLleHUN NOOBOYHOro NPoAyKTa nosyvyeHus éuoaunse-
N — rNuuepuHa — HanpsaMmyto B NPONUNEHrIMKob [16]. OTHOCUMTENIbHO HefaBHO 3TOT Me-
ToA, OblN MCNO/b30BaH koMnaHWel Dow Ans nosyydeHns nponuaeHrINKoONA TeXHUYECKON Yu-
ctoTbl [17]. CornacHo vHopMauuun, npefocTaBfieHHOW KOMMaHuen, NpPou3BOACTBO Mponu-
NEHrNMKoNA 13 NOGOYHbLIX NPOAYKTOB MOSyYeHUs 6uoamsenss No3BosiseT paclunpuTb accop-
TYMEHT NPON3BOANMOro NPOMNUAEHINIMKONA (Pa3HOro KayecTsa).

7.2 Tpumep v TeTpamep nponunseHa

OCHOBHbIM MeTOAOM MPOW3BOACTBA TpMMepa M TeTpamepa nponuieHa B HacTosuee
BpeMs B MUpe AB/ISETCA onuromepusaumsa nponuieHa [18-20]. Karanusaropamu onvrome-
pusauun NponuieHa, Kak npaBuo, sSIBNSAOTCS Npou3BoAHble hocthopHo KncnoTbl (Noamgo-
copopHas KuMcnoTa) HaHeceHHble Ha MOAOXKKY Mpou3BoAHble hocthopHO KMCNOoThI. [po-
uecc nposoautca B AnanasoHe Temnepartyp 120 °C — 225 °C [21]. MpoaykTbl peakumm —
C/IOXHaA CMeCb O/IMIOMEpPOB, KOTOpas MoABepraeTca (YpakUMOHMPOBAHUIO C BblAe/IEHUEM
HOHeHoBOI (CoH1s) 1 poaeueHoBoi (Ci2H24) dopakumin. MpoayKTbl coaepXaT 0AHY KOHLEBYHO
[ABOVHYIO0 CBSI3b B MOJIEKY/IE M LUMPOKO UCMOMb3YIOTCH B KA4YeCTBe asIKUIMPUYIOLLMX areHToB
ONs NpoM3BOACTBa CNMPTOB, NpUcagok 1 np. NepcnekTnBoin pasBuTUSA NPOM3BOACTBA TpPUMe-
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pa 1 TeTpamepa nponuneHa npeacTaenseTcs nouck bonee cenekTMBHbIX NHULMATOPOB Ofn-
roMepusaLmmn Ha OCHOBE 3KOMOrMYeCKM-0e30MnacHbIX COeaUHEHNIA.

7.3 TpunsobyTunantoMmMHUM

TpumnzobyTunaniommHmin (TUBA) nony4yaroT NpsiMbIM CUHTE30M aKTUBHOMO antoMUHUS,
n3obytuneHa un sBogopoga [22—-24]. CnHTes NpoBoAAT B ABE NOCNeaoBaTeNbHbIE CTaanKn: Ha
NepBoON CTagum nosnyvaroT Ann3odbyTunantoMUHUArMAPUE, KOTOPLIWM Aanee B3auMO4ENCTBYET
¢ n3obytuneHom ¢ obpasosaHnem TUBA. Peakunn npoBOAAT, Kak NpaBwumio, npu temnepary-
pax, He npesbiwarowmnx 150 °C n gaBneHun 5-6 MlMa [22, 23]. B HacTosLWee BpeMa STOT Me-
TOA NPeacTaBnaeTca kak Hambdonee NPOCTON N NEPCNEKTMBHLIW ANA nonyyveHns TUBA.

7.4 HeopekaHoat Heoauma (lll) [25-27]

HeopekaHoaT Heoguma (lll) B HacTosiwee Bpems akTUBHO MUCMOMb3yeTCa Anda nonyye-
Husa unc-nonu(bytagneHa-1,4). Kak npaemno, HeogekaHoaT Heoguma (lll) BbinyckaroT B Buae
pacTBOPOB B OPraHNYECKMX pacTBOPUTENAX (rekcaH, renTaH, LMKNorekcaH n ap.) ¢ cogepxa-
HUEM LieneBoro Belectsa okono 40 %. AHanna nutepaTypbl NO3BOSISET 3aKNHOYNTb, YTO Of-
HUM M3 Hambonee NepCcnekTUBHbBIX NOAXOAOB K MONYYEHUIO AAHHOMO COEAMHEHUS SBMAETCA
npamMas peakums mexay B3Becbto okcuga Heoguma (lll), ancneprmpoBaHHON B MOAXOASALLEM
OpraHN4yeckOM pacTBOPUTENE, N HEOAEKAHOBOW KUCIOTOW B NPUCYTCTBUN pas3baBneHHON Co-
nsaHou kncnotbl. [Npouecc nposogaT npu Temneparype 100 °C.

\/\/\>< —’Nd203 \/\/\><
COOH COO | Nd

3

7.5 AnkundpeHonsbl

OpHUM 13 Hambonee NPOoCTbIX, AOCTYMHbIX WU akTyarnbHbIX NOAXOAO0B K MONYHEHUIO an-
KMNEHONOB ABMAETCS NPAMOe ankunmpoBaHue deHona onMroMepamm nponuneHa (Tpu- mn
TeTpamepami). Nonyyaemble NPOAYKTbI NPEACTaBNAT COBOW CMNOXHYH CMEChb OpTO- U na-
pa-u3oMepoB, codepXalmx n3oMmepusoBaHHble ankunbHble rpynnel [28-30]. Peakuna kata-
NN3NPYETCA KNCNOTamMu, B YaCcTHOCTM coobllaetcsa o6 ncnone3osaHum Tpudtopuaa 6opa m
ero acumparta [31], nonudocdopHon kncnotel u ap. [32]. B HacToswee Bpemsa B EBpone
NPUMEHEHNE N NMPON3BOLACTBO ankundeHONoB OrpaHNYMBaETCH U KOHTPONMPYETCA npaBu-
TENbCTBaMM B BUAY TOKCUYHOCTU 3TUX coeauHeHun [33].

7.6 a-OnecuHbl

B npombiwneHHocTn EBponel 1 CLUA nuHenHble a-oneduHbl B HAcCTosLWee BpemMs no-
yyaroTcs TpemMs OCHOBHbIMM crniocobamu: onuromepusaumen stuneHa (npouecc Ethyl Corpo-
ration [Ineos], npouecc Gulf [Chevron Phillips Chemical Company], npouecc Shell Oil Com-
pany SHOP, npouecc Idemitsu Petrochemical n SABIC-Linde a-Sablin npouecc), ¢ ncnone-
3o0BaHnem npouecca duwepa — Tponwa (Sasol Ltd) n germgparaumen cooTBETCTBYHOLLMX
cnvpToB (Ethyl Corporation [Ineos], Chevron Phillips, Sasol [Vista Chemical] n Godrej Indus-
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tries Ltd) ([34, 35]. Hanbonee nepcnekTnBHbIM NPEACTABASETCA ONMroMepmsaunsa aTuneHa B
NPUCYTCTBUM NOAXOAALLMX KaTanu3aTopoB. B page ctpaH paspaboTaHbl kaTanutuyeckne cu-
CTEMbI, MO3BONAOLME CENEKTUBHO NOMy4aTb Kakom-nmbo a-oneduH, B 6ONbLUMHCTBE Crny4ya-
eB OyTeH-1, rekceH-1 n okteH-1. Komnanna SABIC B Cayaosckon Apasum paspaboTana Ho-
BEMLLMW NpoLecc onuroMepusaumm stuneHa a-Sablin ¢ obpasosarHnem dpakuymm Cs4 — Coo.
Mpn ncnonb3oBaHUK KapOOKCUNATOB LIMPKOHUA B KOMOMHaLUMM C antoMUHUNOPraHNYeCKUMIN
cokaTtanuaaTopamMu KOMNaHWW yaanoCb NOMyYUTb FeKCeH-1 C OYeHb BbICOKOW CeNeKTUBHO-
cTbto [36]. MNMpouecc nposoautca npu temneparype 50 °C — 100 °C v gasneHnn 20-35 Gap.

H2C= CH2 KaTaJim3arop - HZC: ?H
(CHZ)nCH3
n=1,3,5,7,9-11, 13-15

7.7 MpocTble nonuadupsl

Hawnbonee nepcnekTMBHbIM CbipbeM ANS NONyYeHNA anndaTnyecknx nonmapupoB SB-
NSAOTCA OKCUAbI STUNEHa W nponuneHa. Kak npaeBuno, Ana Mx nonumepusagmm UCnonb3yoT
OCHOBaHWS B COMETaHUN C NOAXOAALMMUN OJHO- N MHOTOATOMHbIMU CAMPTaMK, YTO NO3BONSAET
KOHTponupoBaTe 0bpasoBaHne NMHEWHbIX UK pasBeTBEHHbIX NonmMadumpoB. [10sToMy HOB-
LLEeCTBOM B paccmMaTpmBaeMoM npoLecce 0ObIMHO ABNSETCA nNpupoaa katanuaartopa. Hanpu-
Mep, NPy NOAMMepM3aLIMmM NPONUNEHOKCUAA B NPUCYTCTBUN KOBaneTOBOro Katanusaropa yaa-
eTca nonydvartb nsoTaktndecku nonumvep [37]. Kucnotsl Jlbtomca, B 4aCTHOCTM akTUBHO Npu-
MEHSIEMbIV B MOCNeAHEEe BpeMS B pasnuuHbix obnactax xummm 6opaH — B(CeFs)s, ansatoTcs
3P PeKTNBHBIM KaTanmMsaTopoM nonumMmepmnsaumm okemaa nponuneHa [38].

7.8 NonyyeHue auusobytTunantomuHuurnapvaa (QUBAI)
B nateHte CN 102443019 (2012 r.) onmceiBaeTca cnocod nonyyenna JUBADT, B koTo-

POM UCTOYHMKOM antoMnHUA ABNAOTCA OTXO[Abl NPOMN3BOACTBA antoMNMHUEBON nyapbl 4onda mns-
roToBneHnda NMrmeHTa:

>: + Al +H, —»)\/HJ\

B ctatbe M. Oishi (Science of Synthesis, 2004, Volume 7, 261-385) onucbiBaeTcs
cnocob nony4venuna JUBAT nnponnaom Tprun3obyTnnantoMmMHUS:

USRI N

B pabote Kalvin etal. (Tetrahedron, 1984, Volume 40, 3387-3392) onuckiBaeTcs
cnoco®b nony4vyeHnss gumsobyTunantoMUHNN genTepmaa B3auMOLENCTBMEM AMN300yTMNanto-
MUHUAXIOpUAA C AEUTEPMAOM NNTUS NPU KUNAYEHUN B Sbunpe:

AAL = R
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7.9 NonyyeHue TpunsobytTunantomuHusa (TUBA)

B ctatbe M. Oishi (Science of Synthesis, 2004, Volume 7, 261-385) onucbiBaeTcs
cnocob nony4deHna TUBA nnponmsom Tpu-TpeTdyTnnantoMuUHmS:

P =

7.10 NonyyeHue 3TUNUENNO30sNbLBA

B nateHte CN 102432437 (2012 r.) onucbiBaeTca cnoco® nonyyeHus 3Tunuyenno-
30MbBa NyTeM peakunn OKUCK 3TUNeHa C AMaTunoBeiM 3dmpom npu temneparype 50 °C —
70 °C wn paBneHun 1,2 MlMa B NpUCYTCTBMM aKTUBUPOBAHHOMO YrNs, WMMPErHMpOBaHHOIo
KMcrnoTon. B kayecTBe KMCNOTbI MOrYT WCMNONb30BarbCsa KUCNOTbl bpeHcTega wu Jlbtonca
(H2SO4, H3PO4, HBF4, BF3 Et20). Cnocob otnnyaeTcs HanMuMem Manoro Konmyectesa 3a-
FPA3HSAOLNX OTXO40B.

o b~ Acid/AC OH
/\ 0] — o
B nateHte CN 102452908 (2012 r.) onucbiBaeTca cnoco® nonyyeHus 3aTunyenno-
30MbBa NyTeM peakumm STuneHa C 3TaHOMOM M BOAHbIM pacTBOPOM MEPUKUCU BOAOPOLA B
NPUCYTCTBUM CUNMKaTa TUTaHa U MOSNEKYNAPHbIX CUT. DNOKCUANPOBaHME STUNEHA U pacKpbl-
TME OKUCWK STUNEeHa STaHOMOM MPOUCXOAUT B OAHOM peakTope. Crnoco® oTnmMyaeTca noHu-
YKEHHOWN 3HEepro3aTpaTHOCTLIO.

Zeolites
H,0aq+ =— + ~OH - - /\O/\/OH

7.11 lNonyvyeHne HEOHONOB
B nateHte CN 1062680 (1992 r.) onucbiBaeTca cnoco® nonyyYeHns HEeOHOMNOB C WUC-

Nnofb30BaHMEM MMapoKcHMaa KanbLUma nnm okenga kansuma (1 sec. %) B kKa4eCTBe OCHOBHOIO
katanusartopa npu Temnepatype 150 °C n gasnenun 0,4 Mra.

o) H
/\/\/\/\/©/ " ° o0 /\/\/\/\/O/ é/\oa’n
+ —_—
AN H,0
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7.12 lNonyyeHue TPUITUNANIOMUHUSA

B nateHte CN 105622659 (2016 r.) onuckiBaeTca cnoco® nonyYyeHnsa TpuaTunantomMmm-
HWA 13 anOMUHUEBOrO NMOPOLLKa, BOAOPOAA N 3TuneHa. Peakuna nHuummpyetca gobaBneHum-
eM nopoLwKa TuTaHa M HebonbLIOro KonmmyecTBa TPUSTUNANMIIOMUHUA NpU TemnepaTtype
120 °C v paeneHum 0,3 Mla:
r

\/Al ~
(cat)

+ Al +H, —_—

7.13 NMony4yeHue NONMNITUIIEHTTIMKONEN

B nateHte US 20020019572 (2002 r.) onucbiBaeTCs NPOLECC NOMyYeHUs MNONnaTu-
neHrnukonen. lMpouecc npotekaet npwu Temnepatype 110 °C — 150 °C n pasneHumn 0,1-
0,4 MMa. OTnMuUTENBEHOM 4YEepTON ABNAETCA [03VMPOBAHHOE BMPbICKMBAHME MapOB OKUCU
3TUNEeHa B pacTBOP 3TUMNEHMTNKONS:

NaOH
0 H OH

HaHHbin cnoco® no3BonseT nonyyatb NONMUSTUNEHINIMKONM € TPebyeMOn CTEMEHBHD
nonMMmepmsaunn.

7.14 OuucTKa AMuUKnoneHTagmeHa

B nateHte CN 105585415 (2016 r.) onucbiBaeTca NpoLecc NOSyYeHnsa AULMUKIONEH-
TaAneHa BbICOKOW YUCTOTbI NyTEM TEPMUYECKOW AenonMmepusaumm AuUMKnoneHTagueHa-
cbipuya A0 MOHOMEPHOrO LMKMONeHTagneHa, AUCTUNNaumMm MoHoMepa, ero guMmepmsagmm v
nocneayroLen NePEroHKN.
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3aKknunTesibHble NMONOXEeHUA U peKkoMmeHgauuun

CnpaoyHuk HOT paspaboTtaH B cooTBeTCTBMM C [losTanHbeiM rpadpukom co3faHus B
2015-2017 rr. cnpaBOYHNKOB HaUNyuLmMX AOCTYMHbIX TEXHOMOMMW, YTBEPXKAEHHBLIM pacnops-
xeHuem lMpasutensctea Poccunckon depepaumm ot 31 oktabpsa 2014 r. Ne 2178-p u lNpa-
BUNaMn onpefeneHnsa TEXHOMNOMMM B Ka4eCTBe Haunyywen JOCTYNHON TEXHONOMMN, a Takke
pa3paboTky, akTyanuaauum n onybnmkoBaHus MHPOPMALNOHHO-TEXHUYECKUNX CNPaBOYHMKOB
N0 Haunyywmm AOCTYMHbBIM TEXHONOMMAM, YTBEPXKAEHHLIMU MOCTaHOBNeHWeM [lpaBuTenb-
ctBa Poccuinckon Pegepaumm ot 23 aekabps 2014 r. Ne 1458.

CnpaBoynuk HOT paspabotaH ¢ cobnrogeHnem TpebosaHun PepepanbHOro 3akoHa
Poccunckon ®epepauun ot 29 noHa 2015r. Ne 162-d3 1 cooTeeTcTBYET hepepanbHOMy
3aKkoHoaaTenbCTBy, HOpMaM M npasunam, NpUHATbIM degepanbHbiIMM opraHaMmm UCNOSHN-
TEenbHOW BnacTu.

CnpaoyHuk HOT paspaboTtaH Ha OCHOBE aHKETHbIX AaHHbIX, MOMyYEeHHbIX OT NPOW3-
BOAUTENEN NPOAYKLUMM TOHKOrO OpraHnyeckoro cuHtesa. Cnpasoynunk HAT pacnpocTtpaHaeT-
CSl Ha TEXHONOMMYECKME NPOLLECChI MPOU3BOACTBA NPOAYKLUNN TOHHOIO OPraHNYeCKOro CUHTe-
3a B COOTBETCTBUM CO CHEPOM pacnpocTpaHeHus cnpasodHuka HAOT.

Cnpaounuk HAT paspabotan TPl 31, coctaB KOTOpon ogobpeH npoTOKONOM coBe-
WaHna nop npeaceparenscTtBoM 3amectutena MuHuMCTpa NpOMbILLNEHHOCTM U TOProBnv
Poccuickon depepaymm B.C.Ocbmakosa ot 22 mapta 2017 r. Ne 15-0OB/12.

B cocrae pabouen rpynnbl BXOAWUNIM NPEACTABUTENN CEAYIOLLUMX OpraHn3aunin:

1) OO0 «lasnpomHedpTexMmCanasaTy;

2) 000 MO «XUMIMPOMy;

3) PepepanbHOe rocyaapcTtBeHHoe OrogkeTHoe yupexaeHne Haykm OppeHa
Tpygosoro KpacHoro 3Hamerun UHCTUTYT HedTexmmumyeckoro cuHTesda uMm. A. B. Tonunesa
Poccunckon akagemmn Hayk

4) MAO «HK «PocHedTb»;

5) AO «balkmpckasa cogoBas KOMNaHNNAY;

6) MAO «HwxkHekamCkHePTEXUMY;

7) O0O0 «[lMporpeccuBHble peLleHns»;

8) AO «MXK «EBpoXum»;

9) NMAO «3NeKTPOropcKnNn MHCTUTYT HedbTeNepepaboTKNy;

10) MAO «JTYKOWN»;

11) NMAO «Cnbypy;

12) 'K «Muppuko»;

13) OO0 «PH-LUNP»;

14) MuHnpomTopr Pocecuu;

15) ®bYH «®HL meaunko-npodunnakTmyeckmx TEXHONOMMA yNpaBneHnsa puckamm 340-
POBbI HaceneHs»;

16) OO0 «Ilanollonuvep Kupoeo-Yeneuky;

17) OO0 «3aBog CMHTaHOMOBY.

OpranusauymoHHon opmon paboTtbl TPIT 31 aBnanncs nnaHoBble 3acegaHns (npose-
AEHO 2) 1 yyacTtue B paboTe no pacCMOTPEHUIO N FONOCOBAHMIO MO KIMKOYEBLIM BONpPOcaM U
pasgenam cnpasoyHmka HOT Ha opuumansHoM nHpopmaumMoHHoM noptane bropo HAT.
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B yenax cbopa uvHpoOpmauMM O NPUMEHSEMbIX HA MPOMBILMEHHBIX MPEeAnPUATUAX
TEXHONOMMYECKNX npoueccax, obopyaoBaHuM, 006 UCTOYHMKAX 3arps3HEHUS OKPYXKaroLLEN
CpeAbl, TEXHONOMMYECKNX, TEXHNYECKMUX N OPraHN3auMOHHBLIX MEPONPUATUAX, HaNpaBnieHHbIX
Ha CHWKEHME 3arpsa3HEeHNS OKpyXKaroLen cpelbl N NoBbILLEeHNe 3HEProadEKTUBHOCTN U pe-
cypcocbepexeHunsn, Obina NoaroToBEHa aHkeTa ANA NPeanpuaTun, coaepxawas opmbl
ans cbopa faHHbIX, HeobxoanMbIx Ans paspaboTku npoekta cnpaeoyvHnka HAT. B kadecTtse
OCHOBbI ANA hopMMpoBaHNA aHkeTbl Obin ncnons3osaH NOCT P 56828.13—2016 «Haunyu-
lWwme JOCTynHble TexHonorun. dopmar onmcaHna TexHonornny. CeefeHns, nonyyvyeHHble B
pe3ynbTarte aHKeTMpOoBaHWA Npeanpuatin, Obinn NCnonb3oBaHbl Npu paspaboTke crnpaBo4-
Huka HAOT.

[aHHble No kN4YeBbIM BOMpocaMm: cdepa pacnpoCTpaHeHNs, TEXHONOMMYeCKme noka-
3artenun, Ux yaenbHoe 3HadeHue, nepedveHb MapkepHblx Bewects, HAT — asnawoTca corna-
COBaHHOW NO3MLMEN OTPacnn W NPUHUMAnNUCh NyTEM 3NEKTPOHHOIO rofIoCOBaHUA B NNYHbIX
kabuHeTax Ha uHdopmauymoHHom nopTane brtopo HAT nocne npeaBaputensHOW AeTanbHOW
npopaboTku.

B xope nybnuuHoro obcyxxgeHunsa cnpaeodnmka HAT ot uneHos TPIT 31, npegnpusatumn
N opraHmnsagmin BeInn NONyYeHbl 3aMedaHns U NPeanNoXeHNs, KOTopble yYTeHbl B npouecce
noaroToBku cnpasovHuka HAT.

JkcnepTuda npoekta cnpasovHvka HOT npoBegeHa NpodUnbHBIM TEXHUHYECKUM KO-
MuTeTOM MO crangaptu3aumm TK 113 «Haunydwme p[oOCTynHbIE TEXHONOMMWY», KOTOPbLIN
op06punn npoekT cnpasoyHmka HAT.
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MpunoxeHue A
(obs13aTenbHoOeE)

Cdrepa pacnpocTpaHeHUAa HacTosiwero cnpasovyHuka HAOT

HanmeHoBaHWe npoayk-

HanmeHoBaHWe BUa JeATENbHOCTA MO

OoKng 2 uum no OK 034-2014 OKB34 2
(OKNO) OKB3[ 2
20.14.24.120 |MoHoankundeHon [MpoussoacteBo cnupTtoB, ¢eHonoB, [20.14.2
eHONoCnNMPTOB M KX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX WUNN HUTPO3UPOBAHHBIX MPO-
M3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
20.14.11.127 |o-Onedunsl  (ByTen-1, |Mponssoacteo yrnesogopoaos n unx|20.14.1
rekCeH-1, OKTeH, [oAe-|NPOou3BOAHbLIX
uen-1, peuen-1, tetpa-
AeLeH)
20.13.64.130 |OumsobyTtmnantoMmmHni- |Mpon3soacteo cepaopraHnyeckmx | 20.14.5
rmapung (ANBAT) COEOVHEHMA N MNPOYNX INEMEHTOOP-
raHUYECKNX COEQNHEHUIN
20.14.12 AuunknoneHTagmeH MpoussoactBo yrnesogopogoB M kx|20.14.1
NPOM3BOAHbIX
20.13.65.315 |HeopekaHoaT Heoguma |l1pon3BoaCTBO NPOYMX OCHOBHbLIX He-|20.13
OPraHN4YeCKMX XMMMNYECKNX BELLIECTB
20.14.24.120 | OKCU3TUNNPOBaHHbIE lMponssoacteo cnupTtoB, deHonos, |20.14.2
anknndeHon.l; dheHONoCNMPTOB U KX ranoreHnpo-
BaHHbIX, Cynb(PUPOBaHHbLIX, HUTPO-
BaHHbIX UMW HUTPO3UPOBAHHBIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
MNPOMBILLMEHHBIX CIMPTOB
20.14.11.114 | OumweHHbIn  rekcaHo- | MponssoacTteo yrnesogoponos n mx|20.14.1
BbI PacTBOPUTENb; NPOM3BOAHbIX
MNonnaTuneHrnUKonm MpoussogctBo nnactmMacc U cuHte-|20.16
TUYECKNX CMON B NEPBUYHBIX (hopmax
20.14.23.112 | [1ponuneHrnmkonb Mpoussoacteso cnupTtoB, ¢eHonoB, [20.14.2
(nponaH-1,2) dheHONoCNNMPTOB U UX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX UMW HUTPO3UPOBAHHBIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
TpumnzobyTunaniommHmni | MponseoacTeo cepaopraHnyeckmx | 20.14.5

CO€ANHEHMA U MPOYUX SNEMEHTOOP-
raHUYECKNX COEQNHEHUIN
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HaumerosaHme npoAyk- HanmeHoBaHmne Buaa 4eaTenbHOCTU MO
OoKng 2 uum no OK 034-2014 OKB3[] 2 OKB34 2
(OKMAo)
Tpumepbl n TeTpamepsl | ponssoacTeo yrnesogoponos n mnx|(20.14.1
nponuneHa NPOM3BOAHbIX
TpuatnnantomMmHuimn [MpounssoacTeo cepaopraHuyeckmx | 20.14.5
COEANHEHMA U MPOYNX SMNEMEHTOOP-
raHUYECKNX COEQNHEHWUIN
JTmnantomMmHumce- [MponssoacTeo cepaopraHnyeckmx | 20.14.5
CKBUXITOPUA, COEANHEHMA U MPOYUX SMNEMEHTOOP-
raHUYECKNX COEANHEHUI
3TMNUennosonss lMponssoacteo npounx xummdeckmnx|20.14.7
OpraHN4YeCKMX OCHOBHbIX BELLECTB
20.14.24.120 |Mapa-TpeTnyHbIN Oy-|MNpounssoacTBo cnmnptoB, deHoNoB, |20.14.2
TnundgeHon (MNTHD) dheHONoCNMPTOB U KX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX WUN HUTPO3UPOBAHHBIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
20.14.32.123 |byTtunauetart [MponsBoacTBO MNPOMbIWNEHHBIX MO-{20.14.3
HOKapPOOHOBBLIX XMPHBLIX KWUCMOT, Kap-
©OHOBBIX KACIOT N UX NPOU3BOAHBIX
AueTtanbperng [MponsBoacTBO MPOYUMX  Xumudeckmnx|20.14.7
OpPraHN4YeCKMX OCHOBHbIX BELLECTB
20.14.11.126 |AueTtuneH Mpoussoacteo yrnesogopogos M nx|20.14.1
NPOM3BOAHbIX
20.14.32.123 |BwHunaueTtaTt [Mpon3BoacTBO MNPOMbIWNEHHBIX MO-{20.14.3
HOKapPOOHOBBLIX XMPHbLIX KWUCMOT, Kap-
©OHOBBIX KACIOT N UX NPON3BOAHbIX
20.14.32.123 |MetunauetaTt [Mpon3BoacTBO MNPOMbIWNEHHBIX MO-{20.14.3
HOKapPOOHOBBLIX XMPHBLIX KWUCMOT, Kap-
©OHOBBIX KACIOT N UX NPOU3BOAHBIX
20.14.22.111 | CnupT meTunosBbin (me-|lMponssoacteo cnupToB, deHonos, (20.14.2
TaHon) dheHONoCNNMPTOB U KX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX WUNN HUTPO3NPOBAHHBIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
20.14.22.114 | CnunpT H-OyTunosbn | MpomssoacTeo  cnnptoB, d¢eHonos.,|20.14.2
(byTaH-1) dheHONoCNMPTOB M KX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX UMW HUTPO3UPOBAHHBLIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
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HanmeHoBaHWe npoayk-

HanmeHoBaHWe BUa JeATENbHOCTA MO

OoKng 2 uum no OK 034-2014 OKB34 2
(OKND) OKB3[ 2
20.14.22.130 |MonuenHMnoBbin cnvpT |lMpon3sBoacteo cnmvptoB, deHonos, (20.14.2
deHONOCNMPTOB M KX ranoreHnpo-
BaHHbIX, CyNb(PUPOBaHHbLIX, HUTPO-
BaHHbIX UMW HUTPO3NPOBAHHBIX MPO-
N3BOAHbIX; MPOU3BOACTBO KUPHbBIX
NPOMBILLMEHHBIX CIMPTOB
20.14.32.121 |KucnoTta ykcycHas [MponsBoacTBO MNPOMbIWNEHHBIX MO-{20.14.3
HOKapPOOHOBBLIX XMPHbLIX KWUCMOT, Kap-
©OHOBBIX KACIOT N UX NPOU3BOAHbIX
MenamuH [MpounsBoacTtBO opraHuyecknx coegu-|20.14.4
HEeHUN C asoTcogepawmmm QyHKUM-
oHarnbHbIMW rpynnamm
TepedTanonnxnopung [MponsBoacTtBO MPOYUMX  Xumudeckunx|20.14.7
OpraHN4YeCKMX OCHOBHbIX BELLECTB
MpocTble nonnadupsl MpoussogctBo nnactMacc U cuHTe-|20.16
TUYECKNX CMON B NEPBUYHBIX (hopmax
[MpoTmBOM3HOCHBIE NpK-|lTPon3BOACTBO MPOYUMX  XuMUYeckunx [20.14.7
cafjkm Ana AM3enbHOro | OpraHNYeCcKnMx OCHOBHbIX BELLECTB
Tonnvea
HenpeccopHble npucaa-|lMponsBogcTBO MPoYMx  xumudeckmnx | 20.14.7
Kn OpPraHN4YeCKMX OCHOBHbIX BELLECTB
20.14.13 Xnopodgopm Mpoussoacteo yrnesogopogos M nx|20.14.1
NPOM3BOAHbIX
XnagoHel 1 MoHoMmepsbl | [MponsBogcTBO yrnesogoponos n mx|20.14.1
Ha X OCHOBe NPOU3BOAHbIX
20.41.20.130 |CuHTaHonMbI [Mpon3BoacTBO OpraHNYeCcKmnx no- 20.41.2
BEPXHOCTHO-aKTUBHbIX BELLECTB,
Kpome mbina
20.41.20.110 |CynbdupoBaHHble npo- |lMpon3BoacTBO OpraHNYeCcKmMx no- 20.41.2
AYKTbl BEPXHOCTHO-aKTUBHbIX BELLECTB,
Kpome mbina
20.41.20.130 |CoBmecTHOe nonyyeHue |Mpons3BoacTBO OpraHNYeCcKmMx no- 20.41.2

MOJNINSTUNEHINNKONEN U
METOKCUMNONNITU-
NMeHrnukonen

BEPXHOCTHO-aKTMBHbIX BELLECTE,
Kpome Mbina
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MpunoxeHue b
(obs13aTenbHoOeE)

NMepeyeHb MapKepHbIX BelecTB

HanmeHoBaHue MapkepHble BeLlecTBa
TexHonoruu (MpPoAykTa) B BbIBpocax B c6pocax
A30T gnokeua
A30T oKkcKn
1 MoHoankundgeHon A deHon
deHon
Yrnepoga okcung
a-OnedpuHbl (ByTen-1, rekcen-1, A3soT anokena
2 OKTEH, gogeueH-1, geueH-1, A30T oKkeung HeT
TeTpageLeH) Yrnepoga okcug
. Okuncb yrnepopa
OunsobyTunantomMmHmirnapug yrnepoa
3 A3oTa gunokeng CTOKM OTCYTCTBYHOT
(ANBAI)
A30Ta okeng,
Yrnesogopoakbl npe-
4 nuuKknoneHTaaneH XIMK
Ay A penbHble C1 — Cs
Yrneeoaopoabl npe-
5 HeopekanoaTt Heoaguma Alopoel NP HeT
aenbHble Ce — Cio
AsoTa gnokeuna
OkcnaTnnnpoBaHHble
6 A30Ta okeng, HeT
anknngeHonbl
Yrnepoga okeug
O4nLLEHHBIV FrekcaHOBbIN fiwokenp asora
7 i AsoTa okeng XIK
pacTBOPUTENDb
Yrnepoga okcung
8 MonuatnneHrnmkonu Okuncb aTuneHa Het
9 [MponuneHrnukone Okuncb nponunexHa Het
A30T auokecua ANOMUHUIA
10 TpunaobyTnnantoMmHnin A30T okcng
Yrnepoga okcung
A30T gnokeua
11 Tpumepbl 1 TeTpamepbl NponuneHa A30T okeug Het
Yrnepoga okcung
12 TpuaTnnantoMmHNA JTuneH AntOMUHUI
13 ATMNantoMUHUSACECKBUXNOPUA, XIopuCTbIN BOAOPOA Het
14 3TMNUennosonss 3TMNUenno3onss Het
Mapa-TpeTnyHbIn ByTundeHon
15 deHon Het
(NTHP)
16 bytunauetart Het XIK
A30T gnokeug
17 AueTtanbgermng A30T okeung XIMK

Yrnepoga okcung

148




UTC 31—2017

HaumeHoBaHme MapkepHble BelecTsa
TexHonorum (MpPoAykTa) B BbIBpocax B c6pocax
A30T gnokeug
18 AueTtuneH A30T oKkeung XIMK
Yrnepoga okecung
A30T gnokeua
19 BuHunauetat A30T okeung XIMK
Yrnepoga okeug
20 MeTtunauetaTt CnmpT MeTMNOBLIN XK
21 MeTaHon CnmpT MeTMNOBLIN XK
22 bytaHon AueTtanbperng XIMK
23 MonnenHMNOBLIV CANPT HeTt XIK
24 YkcycHas kucnota YkcycHas kucnota XK
A30T gmnokeuna;
25 MenamwuH A30T okcuna; HeT
Yrnepoga okcung
Xnop XJ'IOpI/I,lJ,—aHI/I.OH
26 TepedhTanonnxnopug XIopuCTbIN BOAOPOA (xnopuael),
X10pohopM Cynbdar-aHnoH
(cynbdaThl)
27 MpocTble nonnadupsl Okuce srnena Het
Okuncb nponunexHa
o8 [MpoTMBOM3HOCHbIE NpUcagkm Ana | Yrnesogopoakl npe- AMMOHM-UOH
AN3ENbHOro TonnmMBea aenbHble C12 — C1e
29 [enpeccopHble npucaaku f:j::gngfirgz HedTenpoaykrbl
30 X10podopM TpuxnopmeTtaH (xno- Her
pocopm)
31 XnanoHe! MOHZZepr Ha X ocHo- TeTpadpTopaTmneH Xnopwa-aH1oH
CwHTaHonNbI AsoTa guokeug
32 A30Ta okeng, Het
Yrnepoga okcung
CynburpoBaHHble NPOAYKTbI AsoTa guokeug
33 A30Ta okeng, Het
Yrnepoga okcung
CoBMECTHOE Nony4YeHne NoNnaTm- AsoTa guokeug
34 NEHrNMKoNen N METOKCUMNONNUITH- A30Ta okeng, Het

NEeHrnuKkonen

Yrnepoga okcung
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MpunoxeHue B
(obs13aTenbHoOeE)

MepevyeHs HAT

=
10

HaunmeHosanue HOT

—_—

TexHonorns Nnpon3BoaCTBa MoHoankungeHona

TexHonorma NponsBoacTBa a-oneduHoB (ByTeH-1, rekceH-1, OkTeH, goaevuen-1,
aeueH-1, TeTpageueH)

TexHonorusa nponssoacTea aumsodbytunantommHnarngpuaa (QUBAI)

TexHonorva Npor3BoACTBa ANLMKIIONEHTaANEHa

TexHonorua NpoM3BoACTBa HeolekaHoaTa Heoauma

TexHonorms Npon3BoACTBa OKCUITUNNPOBaHHLIX ankuideHonos

TexHonorms Npon3BoACTBa OYMLLIEHHOIO FreKCaHOBOIo PacTBOPUTENS

TexHonoruns npon3eocrea NONN3TUNEHTNIKONEN

TexHonorms Npon3BoACTBa NPOMNUIEHTNIMKONEN

TexHonorms NponsBoaCcTBa TpMM3o0yTUnantoMmMHUS

TexHonorms Npon3BoaCTBa TPMMEPOB N TETPaMEPOB NPonueHa

TexHonoruns npon3eogcrea TPU3ITUNANHOMNHNA

TexHonoruns npon3eocrea 3TI/IJ'IaJ'II-OMI/IHI/IIZCGCKBI/IXJ'IOpI/ILI,a

TexHonoruns npon3eogcrea 3TUNLENNO30/1bBa

TexHonorna nponsBoacTBa napa-TpeTndHoro dytunderHona (MNTHED)

TexHonorms npounssogcTea byTunauerara

TexHonorma NpoM3BoACTBa aleTanbaernaa

TexHonorma Npon3BoLCTBa aueTuneHa

33| 33|02 3|R|2|3| | @] ~|o|a| & w| »

TexHonoruns npon3BoacTea BMHMUNaueTarta

20 | TexHonorns npomn3BoacTBa MeTunaueTaTa

21 TexHonorns Nnpon3BoaCTBa MeTaHona

22 | TexHonorus npomnssoacTea dytaHona

23 | TexHonorns npon3BoaCcTBa NONMBUHUIIOBOrO cnvpTa

24 | TexHoOnorms NpomM3BOACTBA YKCYCHOWN KMCNOTbI

25 TexHonorns Nnpon3Bo4CTBa MenaMmmHa

26 | TexHonorns Npon3BoaCTBa TepedTanomnnxnopuga

27 | TexHonorns npon3BoACTBa NPOCTbIX NONN3ONPOB

28 | TexHonornsa Npom3BOACTBa NPOTUBOM3HOCHBIX MPUCAA0K ANA AN3ENbHOro Tonnmea
29 | TexHonorns npon3BoACTBa AENPECCOPHbIX Npucagok

30 | TexHonormna npomssoacTea xnopodgopma

31 TexHonorns Nnpon3BoaCTBa XNagoHOB M MOHOMEPOB Ha X OCHOBE

32 TexHonorns Nnpon3BoACTBa CUMHTAHOMOB

33 | TexHonorna npomsBoacTBa CynbPUPOBaHHbIX NPOL4YKTOB

34 TexHonorMa COBMECTHOrO Nony4YeHUs NONNSTUMNEHIIMKONEN U METOKCUMONNSTU-

NMEeHrnuKonen
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MpunoxeHune I'
(obs13aTenbHoOeE)

MNMepeyeHb TEXHONMOrMUYECKMX nokasarternemn

MpounssoacTBO MOHoOankundeHona

Ne [MokasaTenb EAnmua 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 75,5
2 TennosaHeprus lkan/T 1,1
3 TonnmeHbIN ra3 Waras 0,08
4 O6opoTHas Boaa M3/T 119,2
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
5 A30T gnokeua Kr/T 0,29
6 A30T okeung Kr/T 0,048
7 Cepbl guokeng Kr/T 0,018
8 deHon Kr/T 0,62
9 Yrnepoga okeung Kr/T 0,85
3arpssHstome BellecTsa B copocax, He bonee
10 deHonm Kr/T 36-10™
NMpousBoacTBO a-onecguHOB (0yTeH-1, rekceH-1, oKTeH, gogeueH-1, aeueH-1,
TeTpageueH)
Ne [MokasaTenb EanHuya 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 1574
2 TennosaHeprus lkan/T 424
3 TonnmeHbIN ra3 aras 1,294
4 O6opoTHas Boaa M3/T 692
3arpssHarowme BelecTsa B Bbibpocax, He bonee
5 A30T gnokeua Kr/T 5,85
6 A30T okeung Kr/T 0,95
7 Cepbl gnokeng Kr/T 0,0375
8 Yrnepoga okcung Kr/T 11,11
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MpousBoacTBo AaunsobyTunantommHuarngpuga (AUBAT)

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 1373
3arpssHarowme BelecTsa B Bbibpocax, He bonee
2 Okuck yrnepoga Kr/T 1,52
3 As3oTa gnokeuna KriT 4.46
4 A30Ta okeng, Kr/T 0,73
NMpousBoacTBO AMUMKITONEHTaaueHa
Ne [MokasaTenb Eannmia 3HayeHne
n3mMepeHus
MNoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 32,8
2 TennosaHeprus lkan/T 3,43
3 Xonog kan/T 0,1
4 O6opoTHas Boaa M3/t 160
3arpssHsarowme BelecTsa B Bbibpocax, He bonee
5 | Yrnesogopoabl npegensHble C1 — Cs | Kr/T 2,61
3arpsasHarowme Belwectsa B cbpocax, He bonee
6 | XIK | Kr/T 0,09
NMpousBoacTBO HeogekaHoarta HeoguMma
Ne [MokasaTenb EAnmia 3HayeHne
n3mMepeHus
MNoTpebneHne sHepropecypcos, He bonee
1 OnNeKTpOo3Heprms KBT-u/T 209
2 TennoaHeprus lkan/T 6,4
3 O6opoTHas Boaa M3/t 500
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
4 Yrnesopgopoab! npeaensHele Ce — Cio | Kr/T 0,2
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Mpon3sBoacTBO OKCUITUNNMPOBAHHbIX ankurndgeHonoB

UTC 31—2017

Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 20,84
2 TennoaHeprus lkan/T 0,213
3 O6opoTHas Boaa M3/t 19,7
3arpssHarowme Belectsa B Bbibpocax, He bonee
4 AsoTa gnokeuna Kr/T 0,29
5 A30Ta okeng, Kr/T 0,048
6 Yrnepoga okcung Kr/T 0,85
NMponsBoacTBO OUNILEHHOIO FeKCAHOBOIO pacTBOPUTENS
Ne [MokasaTenb EAnmua 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 137,4
2 TennosaHeprms lkan/T 1,32
3 Xonog kan/T 0,02
4 Boaa oBopoTHas M3/T 130
3arpssHsarowme BelecTsa B Bbibpocax, He bonee
5 Jwnokenp asoTta Kr/T 1,005
6 A30Ta okeng, Kr/T 0,164
7 Yrnepoga okcung Kr/T 1,0
3arpsasHarowme Bewectsa B cbpocax, He bonee
8 XK Kr/T 2,25
MponsBoacTBO NONMUITUSNIEHITIMKOSIEN
Ne [MokasaTenb EAnnmua 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 27
2 TennosaHeprus lkan/T 0,278
3 O6opoTHas Boaa M3/T 22
3arpssHsarowme BelecTsa B Bbibpocax, He bonee
4 Okucb aTnneHa Kr/T 0,027
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MpousBoacTBO NPONUNEHINUKONSA

Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 600
2 TennoaHeprus lkan/T 2,58
3 O6opoTHas Boaa M3/t 200
3arpssHarowme Belectsa B Bbibpocax, He bonee
4 Okuncb nponunexa Kr/T 0,204
NMpounsBoacTBO TPUU306YTUNANIOMUHUSA
Ne [MokasaTenb Eannmia 3HayeHne
n3mMepeHus
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
1 A30T gnokeug Kr/T 9.0
2 A30T okeung Kr/T 6,0
3 Yrnepoga okcung Kr/T 55
4 Yrnesogopoabl npegensHble C1 — Cs Kr/T 50
(ncknovan meTaH)
5 N306yTrneH Kr/T 41
6 Tonyon Kr/T 17,9
3arpsasHarowme Bewectsa B cbpocax, He bonee
7 ANfOMUHNIA Kr/T 0,02
8 XMK Kr/T 3.1
9 pH, ex Kr/T 6,0-90
MoTpebneHue cbipbeBbIX PECYPCOB
10 N306yTrneH Kr/T 2470-2640
11 Tonyon Kr/T 200-220
12 Mopowok antomuHresbi mapkm AC-T Kr/T 110 -150
MoTpebneHne sHepropecypcoB
13 OnNeKTpOo3Heprms KBT-u/T 7000-8800
14 Map lkan/T 55-5,8
15 O6opoTHas Boaa M3/t 175-215
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Mpoun3BoacTBO TPMMEPOB U TeTPaMepPOB NponureHa

[MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 81,55
2 TennoaHeprus lkan/T 1,45
3 O6opoTHas Boaa M3/t 117,17
4 Xonog kan/T 0,139
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
5 A30T gnokeua Kr/T 0,45
6 A30T oKkeung KriT 0,073
7 Yrnepoga okcung Kr/T 3,68
MpounsBoacTBO TPUITUNASNTIOMUHUSA
Ne [MokasaTenb EAvhmua 3HayeHne
n3mMepeHuns
3arpsasHsarowme BelecTsa B Bbibpocax, He bonee
1 AnantoMmuHni Tpmokeng Kr/T 0,03
(B nepecyeTe Ha antoMUHUI)
Yrnesogopoabl npeaensHole C1 — Cs Kr/T
2 0,04
(ncknovan meTaH)
3 Yrnesogopoab! npeaensHele Ce — Cio Kr/T 105
4 aTnneH Kr/T 14
5 MwuHepaneHoe macno Kr/T 29
6 N306yTrneH Kr/T 30
3arpsasHarowme Belectsa B cbpocax, He bonee
7 ANOMUHNI Kr/T 15
8 HedTenpoaykrbl Kr/T 3,4
MoTpebneHune cbipbeBbIX PECYPCOB
Mpoussoacteo | [MpounsBos-
9 TOA n3s TUBA | ctBo TOA u3
3TUNeHa
N30ByTnneH Kr/T 950-1020 0
10 Mopowwok antomMmHneBbi mapkn ACO-T KrIT 270-300 292
11 Bopopon Hm3/T 1140-1200 950
12 JTuneH Kr /T 1340-1500 1050
MoTpebnerne aHepropecypcoB
13 OneKTpo3Heprus kBTu/T 5200-5700 10925
14 Map Mkan/t 52-57 27
15 Ob6opoTHas Boga M3IT 3150-3500 2440
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NMpounsBoacTBO 3TUNANOMUHUNCECKBUXNOpUaa

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 527
2 TennoaHeprus lkan/T 2,1
3arpssHarowme BelecTsa B Bbibpocax, He bonee
3 Okuck yrnepoga Kr/T 1,52
4 XIopuCTbIN BOAOPOA Kr/T 147,61
5 AsoTa gnokeuna Kr/T 4.46
6 A30Ta okeng, KriT 0,73
MpounsBoacTBO 3TUNUENIO30MNbBa
Ne [MokasaTenb EAnmua 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-u/T 74,38
2 TennosaHeprms lkan/T 7,43
3 Xonog kan/T 0,52
4 O6opoTHas Boaa M3/T 496,24
3arpssHsarowme BelecTsa B Bbibpocax, He bonee
5 CnmpT aTunosbIn Kr/T 4,07
6 3TMNUenno3onss Kr/T 1,45
NMpousBoacTBO Napa-tpeTnyHoro 6ytundeHona (MTE®D)
Ne [MokasaTenb EAnmua 3HayeHne
n3mMepeHus
3arpssHsatome BellecTaa B Bbibpocax, He bonee
1 deHon Kr/T 0,045
NMpousBoacTBO 6yTUNaueTarta
Ne MNokasaternb EAnHuya 3HaveHune
n3mMepeHus
MNoTpebneHne sHepropecypcos, He bonee
1 ONeKTpOo3Heprms TbIC. KBT-u/T 0,008
2 Map 10 atm lkan/T 1,56
3 KoHgeHcaT naposou (NoTpebneHHbIN) T/T 0,3
4 KoHgeHcaT naposou (BO3BpaTHbIN) T/T 1,96
5 Bona o6opoTHas TbiC. M3/T 0,075
3arpsasHsarowme Belectsa B cbpocax, He bonee
6 XIK | Kr/T 6,808
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MpounsBogcTBO aueTanbgernaa
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Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 Bona obopoTHas cpeaHas TbiC. M3 0,85
2 a3 NnpupoaHbIN ThbiC. M3 0,235
3 KoHgeHcat naposou NBC 3/P T 16,3
4 Map 10 atm cpegHmin lkan 10,3
5 Xonoga (3axonoxeHHasa Boga) kan 0,259
6 ONeKTpOo3Heprms TbIC. KBT 0,136
3arpsasHarowme BelecTsa B Boibpocax, He bonee
7 A30T gnokeug KriT 0,371
8 A30T oKkeung Kr/T 0,0004
9 Yrnepoga okcung Kr/T 4705
3arpsasHarowme Belectsa B cbpocax, He bonee
10 XK Kr/T 135
NMpounsBoacTBO aueTuneHa
Ne [MokasaTenb EAnma 3HayeHne
n3MepeHus
MNoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms TbIC. KBT 2,4
3arpsasHsarowme BelecTsa B Bbibpocax, He bonee
2 A30T gnokeua Kr/T 1,934
3 A30T okeung Kr/T 0,113
4 Yrnepoga okcung Kr/T 10,063
3arpsasHarowme Bewectsa B cbpocax, He bonee
5 XK Kr/T 1,714
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MNpounsBoacTBO BUHMNALETaTa

Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
lkan/Ha 1T
1 Xonog (pacTteop notaiua) roToBOWN 0,5747
npoAayKuMK
lkan/Ha 1T
2 Map 10 atm cpegHmin roToBOWN 2,37995
npoAayKuMK
lkan/Ha 1T
3 Map 20 atm cpegHuin roToBOW 0,5412
npoAYyKUMK
4 KongeHcat napoBoun (NoTpebneHHbIN) T/Ha 1 T rotosou 0,18
npoAayKuMK
5 KongeHcaT napoBoun (BO3BpaTHbIN) T/a 1 7 rotosou 3,96763
npoayKuMK
ThiC. M3Ha 1 T
6 Bopa obopoTHas roTOBOW 0,281
npoayKunn
TbiC. KBT-W/Ha 1 T
7 OnNeKTpOo3Heprms roTOBOW 0,175
npoAyKuMK
3arpsasHsarowme BelecTsa B Bbibpocax, He bonee
8 Yrnepoga okcung Kr/T 4479
9 A3soTa gnokeuna Kr/T 0,537
10 A30Ta okeng, Kr/T 0,087
3arpsasHarowme Bewectsa B cbpocax, He bonee
11 XK Kr/T 74,937
NMpounsBoacTBO MeTUnauerara
Ne lMokasaTenb EAnmua 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm cpegHmin lkan 0,41
2 KoHpeHcaT naposon T 0,1
3 Bona o6opoTHas Tbic. M3 0,07
4 OnNeKTpOo3Heprms TbIC. KBT-Y 0,04
5 Xonog (pacTteop notaiua) lkan 0,01
3arpssHarowme BelecTsa B Bbibpocax, He bonee
6 | CnmpT MeTMNoBLIN | Kr/T | 0,0024
3arpsasHsarowme Belectsa B cbpocax, He bonee
7 | XMK | Kr/T | 19,233
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NMpounsBoacTBOo MeTaHonNa
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Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm cpegHmin lkan 0,41000
2 KoHpeHcaT naposon T 0,21000
3 Bona o6opoTHas TbiC. M3 0,09700
4 Bogaa, wactnyHo obecconeHHasa ¢ Ucnonb3o- o3
BAHMEM KOHAEeHcaTa 0,30000
5 ONeKTpOo3Heprms TbIC. KBT-Y 0,49000
3arpsasHarowme BelecTsa B Boibpocax, He bonee
6 CnmpT MeTMNOBLIN Kr/T 0,243
7 Yrnepoga okcung Kr/T 0,788
3arpsasHarowme Belectsa B cbpocax, He bonee
8 XIMK Kr/T 6,9
NMpousBoacTBO GyTaHoONa
Ne [MokasaTenb EAnmia 3HayeHne
n3mMepeHus
MNoTpebneHne sHepropecypcos, He Bonee
1 Boaopon TbiC. M3 1,4
2 A30T KOMNPUMUNPOBAHHBIN /0 Thbic. M3 0,036
3 Xonoga (3axonoxeHHasa Boga) kan 0,485
4 Map 10 atm cpegHmin lkan 4,05
5 KoHpeHcaT naposon T 2,27
6 OnNeKTpOo3Heprms TbIC. KBT-Y 0,065
3arpssHarowme BelecTsa B Bbibpocax, He bonee
7 | AueTansaeruz | Kr/T | 0,527
3arpsasHarowme Belectsa B cbpocax, He bonee
8 | XIK | Kr/T | 316
MpounsBoacTBO NONMBUHUNOBOIO CNuUpTa
Ne lMokasaTenb msﬂgggﬁjﬂ 3HayeHne
lMoTpebneHne sHepropecypcos, He bonee
1 Map 10 atm cpegHun lkan 47
2 KoHpeHcaT naposon T 7,5
3 Boaa obopoTHas TbiC. M3 6
4 Boaa obecconerHHas M3 17
5 ONEKTPO3HEPInS TbIC. KBT-Y 1,32
6 Xonoj (pacTeop nortaiua) [kan 1
3arpssHarowme Bewectsa B cbpocax, He Bonee
7 | XK | Kr/T | 246,146
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Mpon3sBoacTBO YKCYCHOM KUCNOTLI

Ne [MokasaTenb Eannuya 3HayeHne
n3mepeHna
lMoTpebneHne sHepropecypcos, He Bonee
1 Map 10 atm Mkan 0,73250
2 Map 20 atm Mkan 0,85500
3 KoHpeHcaT naposon T 0,23833
4 Boga 4yactuyHo obecconeHHas m3 0,10033
5 Boga npombiwneHHas ThiC. M3 0,00522
6 Xonog kan 0,03600
7 OnNeKTpOo3Heprms TbIC. KBT-Y 0,43425
3arpsasHarowme BelecTsa B Boibpocax, He bonee
8 YkcycHas kucnota Kr/T 0,0526
9 Yrnepoga okcung Kr/T 0,553
10 Yrnepoga guokeug Kr/T 0,357
11 A30Ta okeng, Kr/T 0,007
3arpsasHarowme Belectsa B cbpocax, He bonee
12 XK Kr/T 3,756
NMpounsBoacTBO MenammHa
[MokasaTenb EAnmia 3HayeHne
n3mepeHna
MoTpebneHne sHepropecypcos, He Bonee
1 Map 30 atm cpegHmin lkan 0,6
2 Map 20 atm cpegHuin Mkan 1,65
3 Map 10 atm cpegHuin Mkan 0,19
4 KoHpeHcaT naposon T 1,49
5 OnNeKTpOo3Heprms TbIC. KBT-Y 0,89
6 a3 NnpUpoaHbIN ThbiC. M3 0,38
3arpsasHarowme BelecTsa B Bbibpocax, He bonee
7 A30T gnokeua Kr/T 2,053
8 A30T oKkeung Kr/T 0,307
9 Yrnepoga okecung Kr/T 0,273
3arpsasHarowme Bewectsa B cbpocax, He bonee
XIMK Kr/T JaHHble
10 He npefocTasne
Hbl
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NMpounsBoacTBO TepedTanounxnopuaa

Ne [MokasaTenb Eannuya 3HayeHne
n3MepeHus
3arpssHarowme BelecTsa B Bbibpocax, He bonee
1 Xnop Kr/T 0,001
2 XIopuCTbIN BOAOPOL Kr/T 0,01
3 TpuxnopmeTtaH (xriopodopm) Kr/T 50
3arpsasHarowme Bewectsa B cbpocax, He bonee
4 Xnopua-aH1oH (xnopuabl) Kr/T 3525
5 Cynbdar-aHnoH (cynbdarhbl) Kr/T 25
MpounsBoacTBO NPOCTLIX NoNUacunpos
Ne [MokasaTenb EAnnmua 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpo3Heprms KBT-u/T 76,65
2 TennosaHeprus lkan/T 0,278
3arpssHsarowme BelecTsa B Bbibpocax, He bonee
3 Okucb aTnneHa Kr/T 0,141
4 Okucb nponunexHa Kr/T 0,917

MponsBoacTBO NPOTUBOU3HOCHBLIX NPUCAAO0K ANs AU3eSIbHOro TonnuBea

Ne [MokasaTenb Eannmia 3HayeHne
n3mMepeHus
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms TbIC. KBT-u/T 0,02

2 Boza npombliuneHHasn M3/T 1

3 Map 4,5 krc/cm? Mkan/T 2
3arpsasHarowme BelecTsa B Bbibpocax, He bonee

4 | Yrnesogopogbl npeaenbHbie Ci2— Cie | Kr/T | 0,021
3arpsasHarowme Belectsa B cbpocax, He bonee

5 | AMMOHUIA-NOH | KT/T | 0,04
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MpounsBoacTBO AenpeccopHbIX NpUcanokK

Ne [MokasaTenb Eannuya 3HayeHne
n3mMepeHus
lMoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms TbIC. KBT-u/T 0,42
2 Map 20 krc/cm? Mkan/T 12
3 Bona npombiLLneHHas M3/T 44
3arpssHarowme Belectsa B Bbibpocax, He bonee
4 | Yrnesojopoab! npegentHsie C6— Cio | Kr/T | 0,005
3arpsasHarowme Bewectsa B cbpocax, He bonee
5 | HedTenpoaykTsi | KT | 0,032
MpounssoacTBO xnopocgopma
Ne [MokasaTenb EAnmua 3HayeHne
n3mepeHna
3arpssHarowme BelecTsa B Bbibpocax, He bonee
1 TpuxrnopmeTaH (xnopodopm) | Kr/T 2,11
MponsBoacTBO XNMagoOHOB U MOHOMEPOB Ha UX OCHOBE
Ne [MokasaTenb EAnmia 3HayeHne
n3mMepeHus
[Mpon3BoaCTBO XMNag0HOB
MoTpebneHne sHepropecypcos, He Bonee
1 OnNeKTpOo3Heprms KBT-Y 1440
2 Map lkan 3,75
3 Bona npovssoacTBeHHas M3 359,9
4 Xonog (15 °C) Mkan 1,19
5 Xonog (—40 °C) Mkan 0,54
6 AsoT M3 109
3arpsasHarowme Bewectsa B cbpocax, He bonee
7 | Xnopua-aHWoH | Kr/T | 0,101
3arpssHarowme BelecTsa B Bbibpocax, He bonee
8 | TeTpadTOpaTUNEH | KT | 11,6

[MponsBoacTBO MOHOMEpPOB: TepMuyeckoe pasnoxeHne xnagoHa-142B, xnagoHa-22, ¢ no-
cnepyrowen O4NCTKOW OT KUCTbIX NPUMECEN, KOMMPUMNPOBAHMEM, OCYLLKOW, KOHLEHTPUPO-

BaHWEM, KOHAEHCaUMEN N pekTuduKaumen nuponnaara

lMoTpebneHne sHepropecypcos, He Bonee

9 OnNeKTpOo3Heprms KBT-Y 3070,84
10 Map lkan 5,5
11 Boaa nponssoacTeeHHas m3 2030,8
12 Xonog, (=15 °C) Mkan 0,66
13 Xonog, (=40 °C) Mkan 1,83
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Ne

[NokasaTenb

EanHuuya
n3MepeHus

3HayeHune

[Mpon3BoaCTBO MOHOMEPOB: AeranovampoBaHne 1,1, 2-TpnudTopxnopaTaHa UMHKOBbIM MO-

POLLKOM B BOLHOW Cpeae npv NOCTOSIHHOM NepeMeLLnBaHmnm

lMoTpebneHne sHepropecypcos, He Bonee

14 OnNeKTpOo3Heprms KBT-Y 136,92
15 Map lkan 2,22
16 Boaa npoussoacTeeHHas m3 19940
17 Xonog (15 °C) Mkan 0,65
18 Xonog (—40 °C) Mkan 0,36
3arpsasHarowme Bewectsa B cbpocax, He bonee
19 Xrnopwua-aH1oH KriT 0,047
NMponsBoacTBO CUHTAHOSOB
Ne [MokasaTenb EAnHuya 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms KBT-u/T 144 8
2 TennoaHeprus (nap) lkan/T 0,5*

3 O6opoTHas Boaa M3/T 52*

4 MpupoaHbIv ras M3t 21,4*

3arpssHsarowme BelecTsa B Bbibpocax, He bonee

5 A3soTa gnokeuna Kr/T 0,08*
6 A30Ta okeng, Kr/T 0,01*
7 Yrnepoga okcung Kr/T 0,2*

* — yAernbHoe 3Ha4YeHne Ha TOHHY CyMMapHOW ToBapHOW nNpoaykummn npomssoacts [AB

MpounsBoacTBO CynbduUpoBaHHbLIX MPOAYKTOB
Ne [MokasaTenb EAnmia 3HayeHne
n3MepeHus
MoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms KBT-u/T 240

2 TennosaHeprus (nap) lkan/T 0,5*

3 O6opoTHas Boaa M3/T 52*

4 MpvpoaHbIV ras M3 21,4*

3arpssHsarowme BelecTsa B Bbibpocax, He bonee

5 A3oTa gnokeuna Kr/T 0,08*

6 A30Ta okeng, Kr/T 0,01*

7 Yrnepoga okcung Kr/T 0,2*
* — yAenbHOE 3Ha4YeHME Ha TOHHY CyMMapHOW TOBapHOM NpoayKumm nponseoacts [MAB
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CoBmMecTHOe npon3BoactTBo MONMU3TUNEHITIMKONEN N

METOKCUMNONMUITUNEHININKONen

Ne [MokasaTenb Eannuya 3HayeHne
n3MepeHus
lMoTpebneHne sHepropecypcos, He Bonee

1 OnNeKTpOo3Heprms KBT-u/T 144 8
2 TennoaHeprusa (nap) lkan/T 0,5*
3 O6opoTHas Boaa M3/T 52*
4 MpupoaHbIv ras M3t 21,4*

3arpsasHarowme BelecTsa B Bbibpocax, He bonee
5 As3oTa gnokeuna KriT 0,08*
6 A30Ta okeng, KriT 0,01*
7 Yrnepoga okcung Kr/T 0,2*

* — yAenbHOE 3Ha4YeHME Ha TOHHY CyMMapHOW TOBapHOM Npoaykumm nponseoacts [MAB
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MpunoxeHue [
(o6s3aTenbHOE)

AHeproacpheKTUBHOCTb

K OCHOBHbIM HanpaBneHuam COoKpaleHNa noTpebneHns SHepruv nNpu NpouM3BOACTBE
NPOAYKLMN TOHKOrO Oparn4eckoro CMHTe3a OTHOCHTCS:

1) 3aMeHa yCTapeBLLUEr0 N UCMOMb30BaHME COBPEMEHHOrO obopyaoBaHusa (neuw,
KOTMbI-yTUNM3aTOPbI, HACOCKI U Ap.);

2) peanusauus MMELLNXCS Pe3epBOB SHEPTUN,

3) NCNONBb30BaHNEe COBPEMEHHBIX BbICOKOAKTUBHBIX U CENEKTUBHBIX KaTanu3aTopos.;

4) CTPOUTENBCTBO  COBCTBEHHBLIX  MCTOYHUKOB  SHEProcHabxeHunss  (KOTenbHble,
naporasosble, ra3oTypOuHHbIE YCTAHOBKW) Ha NPeanpuUaTUAX.

Takke ona NOBbPKEHNS 3HEPrOdIEKTUBHOCTU CrefyeT OCYLECTBNATL:

- pa3paboTKy, BHeAPEeHNe 1 nocneaoBartefibHoe COBEPLUEHCTBOBAHNE CUCTEMbI SHEP-
reTU4eckoro MeHegXXMeHTa, obnacte oxBaTa KOTOPOW OMPEenEnsaeTcs OpraHn3aumen ¢ yde-
TOM OCODEHHOCTEN WCMONb30BaHUS 3HEPIMM U MPUOPUTETHBIX HanpaBneHWW MoBbILLEHNS
3HepreTnyeckon apdeKTNBHOCTY;

- YYET METOLOB 3HEpProsdPEKTUBHOCTIN, N3NOXEHHbIX B cnpaBoyHnke HAT UTC 48-
2017.
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Bubnuorpadusn

1 depepanbHbii 3akOoH  Poccunckon  Pepepaumm ot 21 mwona 2014,
Ne 219-d3 «O BHeceHUM nameHeHnn B PepepanbHbiv 3akoH « OO oxpaHe oKpyxaroLlen cpe-
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