IIPOEKT

OEJIEPAJIBHOE ATEHTCTBO
IO TEXHUYECKOMY PEI'YJIMPOBAHHWIO U METPOJIOI'NHA

WH®OPMALIMOHHO-

TEXHUYECKWN UTC
CIIPABOYHUK

MO HAWJIYYIIIUM
JTOCTYITHBIM

TEXHOJIOT'USAM
Ilpoexm 2017

IHEPEPABOTKA ITPUPOJHOI'O U ITIOITYTHOI'O I'A3A

Hacmoawyuii npoekm cnpagounHuxa e noo1exicum nPpuUMeHeHuIo 00 e20 YmeepiHcoeHus

MockBa
bropo HAT
2017



Conep:xanue

BBEICHME. . ...
L0 010112 (o1 (6] (<
(@103 210 0 1100210 (52 (51514 6
TEPMUHBI U OTIPEIACTICHMS . . .o vvveeneteeneeeeneeeeneeeanneeennneeannneeans
OO0O03HAYCHUS M COKPAIICHHS . . .. e euvveennreeannaeeannseennneeanneeannneeans

Paznen 1 Obmias nHbopMalus 0 COCTOSIHUM U Pa3BUTUH NEPEPabOTKH

MPUPOIHOTO U MOIYTHOrO ra3a B Poccuiickoii denepanud. . ...................

1.1 Texyuiee coctosiHue NEpPepadOTKHM MPUPOJHOIO U MOIMYTHOTO

ra3a B POCCUUCKON DEIMEPAIMM. . .. evvveeniieeeeeeeeeennannneeeeeeeeans

1.2 [lepcieKTUBBI ~ pa3BUTUA  TMEPEpPabOTKH  TPUPOJHOTO |

IIOITYTHOTO T'a3a B POCCUNCKON DEIEPALMH. .. .oonuneeeeeiiiieeiiiiieeeannnn.
1.3 OCHOBHBIC BHJIBI TIPOAYKITH . . ... v eseenreenneeanneenneenneanneennens
1.3.1 Cyxoii ra3 (Cyxoi ra3 OTOCH3MHEHHBIN). ......ouveneeeneanennnnn..
1.3.2 DTaH (3TAHOBAS PPAKIIH) .. ..v v eenreeenneeeanreeeinaeeaneeennenn,
1.3.3 CKMKEHHBIE YTIIEBOOPOIHBIC TA3BL. ...t enreenneenneannennn.
1.3.4 IlIupoxast ¢ppaxiust JETKUX YTIEBOAOPOIOB. . .uuueneeeneennenn.n.
1.3.5 KoHaeHcaT ra30BBIA CTAOMIIBHBIM . . ... .uueeeeeeeeeeeeeeeeeeneennnn
1.3.6 Ta30BBIM OCHBHH. ... uveeneteeeteente et eieeateeeeeieenneenneenes
IRC T AN I 1cT0): 32 F: Qo) o T F
G RSB0 1111/ 47
1.3.9 TEeXHUUCCKHI YTIICPOM. . vt euveenneenreenneeenneenneenneeaneanneennnns

1.4 Dxonorudyeckue acmeKkThl MEepepadOTKUu  MPUPOJHOTO U

MOITYTHOT'O T'a30B U BO3JACHUCTBUE MPEANPUATHN OTPACIA HA OKPYKAIOLIYIO

10
12
14
17
20

23

23

29
31
32
35
36
39
39
41
41
42
43

46



Paznen 2 Onucanne TEXHOJOTHYECKHX IMPOLIECCOB, MCIONb3yEMbIX B

nepepadoTKe MPUPOTHOTO M MOMTYTHOTO TABA. ...t uuueenneeneeenniineeenneennnnn.

2.1 Cxema mpo1iieccoB mepepadoTKU MPUPOIHOTO U MOMYyTHOTO ra3a

C TIOJTYYEHUEM TOBAPHOM TPOYKIIHF .. . eeeeeeeneeentenneeenneenneenneanneennens

2.2 TexHonoruu OTOCH3WHUBAHUS Ta30B (TEXHOJIOTHUU HM3BICYCHUS

CJICBBIX YITICBOAOPOAHBIX KOMIIOHCHTOB M3 Fa3OB) .............................

2.2.1 V3Bnedenne yrieBOAOPOJOB METOJAOM HU3KOTEMIICPATYPHOU

&L B2 0 12 1 1 N

2.2.2 VI3BnedeHne yrieBoAOpPOAOB METOJIOM HU3KOTEMIIEpaTypHOI

KOH/ICHCALlUU WJIK HU3KOTEMIIEPATYPHOH KOHJIEHCAIUN U PEKTU(DUKALINU. ..
2.2.3 TexHonorus abcopOIMOHHOTO OTOCH3UHUBAHUS TA30B..........
2.2.4 Texuomnorust aAcCOpOLMOHHOTO OTOEH3WHNUBAHNUSA TA30B.........

2.3 TexHonoruss mepepabOTKU  MMIUPOKOH  (pakumum  JETKUX

DA (537031 (0] 010 1 (0 ) - S
2.3.1 Texnomorus ouncTku [IDITY 0T cepHUCTHIX COCTUHCHHUM. . ...
2.3.2 Paznenenue LLIDITY Ha razoppakiimOHUPYIONIMX YCTAHOBKAX.
2.4 TexHONOTHH TIOTYyYEHUS CKUKEHHBIX YTIIEBOJOPOIHBIX Ta30B...
2.5 TexHomornm CcTa0MIIM3aN Ta30BOTO KOHACHCATA. ... 'eeeeeeen....
2.5.1 MHOTOCTYTICHYATAS IETABAIIM . . .. e evvenveeneeneenneaneannananannns
2.5.2 Crabunuzanus B peKTU(HUKAITMOHHBIX KOJIOHHAX ......'vveens. ...
2.5.3 [TonHast cTaOUITU3AIMS KOHICHCATOB. ... .uvventenreenneenneennsnn

2.5.4 OcoOeHHOCTH TIpolecca CTaOWIM3allUA CEPHUCTBIX T'a30BBIX

003 01 (232 (072 1 U0 ) 7
2.6 TexHOJIOTUY BBIJICIICHUS IeIusl U3 MPUPOHOTO rasa. ..............
2.6.1 OdKMAKECHUE TEITHIS . .. euvveeenreeenneeennseeeanneeanneserieneeeanneeans

2.7 TexHOJOTHUM  TOJYYEHHs]  TEXHHYECKOro  yriepojga H3

IMPHUPOJHOIO ra3da M ra30BOI'O KOHACHCATA. ... ...cvviiiiiii ittt neiaenn,

o1

o1

54

55

57
62
68

71
72
77
78
83
83
84
86

88
90
98



2.8 TexXHOJIOTHH MPOU3BOJICTBA TA30BOM CEPBI....uueenreneennenninness
2.8.1 TexHoMOTHS JOOYMCTKHA OTXOMSAIIUX Ta30B ycTaHOBOK Kitayca
2.8.2 TeXHOJOTHS TPAHYITUPOBAHUS CEPBI. .. nurreernreeennneennnennns

Pasznen 3 Texymue ypoBHH SMHUCCHM M TOTpPEOJIEHHUS PECYpPCOB B

nepepadoTKe TPUPOTHOTO U MOMYTHOTO TABA. ..t .uueenneenneeeneeenneenneennnnnn

Texymme ypoBHH OMHCCHMM U TOTPEOJICHHUS PECYpPCOB B

TEPEPAOOTKE TIPHPOITHOTO TABA. .. veeeteneenneenaennenneennenneaneaneenneennensans
3.1 IlepepaboTKa mpUPOAHOTO ra3a U CTabMIN3aIMs KOHJIEH CaTa. . ..

3.1.1 Texuomoruu OTOCH3UHUBAHUS rasoB (TEXHOJOTUH
W3BJICUCHHUS IICJIEBBIX YTIIEBOJOPOIHBIX KOMIOHEHTOB M3 ra30B) METOJIOM

HU3KOTEMITEPATYPHOM CETTAPALIMM . . . e e e eeeveeeeennaaeesennnaeeennnenneeeeeennnens

3.1.2 TexHomoruss M3BJICUYCHUS IIEJIEBBIX YIJIEBOJOPOJIOB METOJOM
Huzkoremneparypuoit konaeHcanuu (HTK) wnum Hu3koTtemmepaTypHOU

KOHJICHCAIIMU M PEKTHUMHKALIM . . « . euveneeteteeeteeeneeneateeeneeneeneeneneens
3.1.3 Texnosnoruu cCOpOIIMOHHOTO OTOCH3UHUBAHUS TA30B............

3.1.4 TexHomorust  OYUCTKM  IIHPOKOW  (pakiMu  JIETKHX

YIJIEBOJIOPOAOB OT CEPHUCTBIX COEIMMHEHMM . .vnuentiniininiiiiinieeneenaen,

3.1.5 TexHOIOTHUY TONYYECHHSI CKUKEHHBIX YTICBOJOPOIHBIX Ta30B

3.1.6 TexHosorus ctaOMIM3alMy ra30BOro KOHJAEHCATA. ..............
3.1.7 TexHoMOrUs CTAOMIN3AIMN CEPHUCTHIX Ta30BbIX KOHJICHCATOB
3.1.8 TexHoJiorus mMoIHOM CTaOMIM3aIlMM KOHACHCATOB. ..............
3.2 TexHoNOTUs BBIICICHUS TEIIUS U3 IPUPOJTHOTO Ta3a...............

3.3 TexHonorus  MOJy4YEeHHS  TEXHUYECKOrO  yriepoja W3

MIPUPOJTHOTO T'a3a U TA30BOTO KOHIACHCATA. .. 'ueresennreeennreennneeannneeanaenss
3.4 TexXHONOTUS MPOUBBOCTBA CEPBI. . .uveennrreennreanneeenaeeeennnnns

3.4.1 Texnomorus MPOU3BOACTBA Ta30BOM  Cepbl, BKJIIOYAs

JAOOYHUCTKY OTXOIAIIIUX TABOB. ...ttt ittt iietaenennnnnneeeeeaeeaiinnminn

109
116
123

127

130

130

130

131

132

133

133
134
135
136
136

137
138

138



3.4.2 TexHonorus rpanyJIupOBaHUS U TIOTYYEHUS] KOMOBOM CEpHI. ..
Tekymyie ypoBHM SMHCCHMM UM TOTpPEOJIEHHS PECYpCOB B
nepepadOTKE MOMYTHOTO HEMTIHOTO TA3A. ... .uveenrrenreeanreaneeanneennneenanans
3.5 [lepepaboTKa MOMYTHOTO HEPTIHOTO TA3Q.....uveeenreeennneannnns..

3.5.1 TexHomoruu OTOCH3MHUBAHUS razoB (TEXHOJIOTUH
U3BJICUCHHS 1IETIEBBIX YIJIEBOJOPOJIHBIX KOMIIOHEHTOB U3 IMOIYTHOTO
(I B 1 ()N O J 2 e )
3.5.1.1 TexHonoTUsI  W3BJICUCHHUS  YIJICBOJIOPOJOB  METOJIOM
HU3KOTeMIepaTypHoi koHaeHcanuu u pexktudpukaruu (HTKP)................
3.5.1.2 TexHOonOTUSI ~ W3BJICUCHHUS  YIJICBOJOPOJIOB  METOJIOM
HuszkoTemneparypHoi adcopOrmu (HTA).......oooooiiiii i,
3.5.1.3 TexHonorus U3BJICUEHUS YTJIEBOJOPO/IOB npu
OJTHOBPEMEHHOM MOCIIeI0BATENbHON pab0Te HECKOJIBKUX YCTAHOBOK. ........
3.6 Texnonorust pasgenenus LIDIIY Ha razodpakirmoOHUPYIOITIX
YCTAHOBKAX (DY ). .o e
3.7 Texnonorus komnpumupoBanust [THI....................... ...

3.8 Texymmii ypoBeHb BO3CHCTBHUS HA BOTHYIO CPEMY .. .vunvennen...
Pasnen 4 Onpenenenne HAMITydIINX JOCTYITHBIX TEXHOJIOTHHM. ...........

4.1 Kpurepuu OTHECEHUS TEXHOJIOTUYECKHUX IIPOLIECCOB,
o0opy10BaHUs, TEXHUYECKUX cioco00B, MetogoB kK HJT......................

4.1.1. Kpurepuii  «IIpomblliUIEeHHOE  BHEAPEHHE  TEXHOJOTHH,
TEXHOJIOTUYECKUX MPOIECCOB, 000pPyAOBaHUs, TEXHUYECKUX CIIOCOOOB U
METO/MOB CHUXeHHUs Bo3zaeiicTBus Ha OC Ha AByx W OoJjiee OOBEKTax,

OKa3bIBAIOIIINX HETATUBHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CPELYY..........

4.1.2 Kpurepuii «Hanmenbmmi YPOBEHb HETaTUBHOIO
BO3JICHCTBUSI TEXHOJIOTHUH, TEXHOJOTHUYECKHUX MPOIECCOB, 000PYyHAOBaHUS,
TEXHUYECKUX CIOCOOOB M METOAOB CHIKEeHMs Bo3zaeiicTBusi Ha OC B

pacdere Ha Maccy (00beM) mepepaboTaHHOTO CHIPhS WM MPOU3BOIUMOMN

139

140

140

140

140

142

143

144
146
147
148

149

151



MPOIYKIIUU, JTUOO COOTBETCTBHE APYTMM IIOKA3aTeNisIM BO3JEHCTBUS Ha
OC, mnpenycMOTPEHHBIM MEXIYHApOJHBIMU JlIoroBopamu Poccuiickoi

LD 1oy (012101707 0

4.1.3 Kputepuii «koHomuyeckas 3((PEKTUBHOCTh BHEIAPECHUS U
AKCILTyaTalK TEXHOJIOTHISCKUX TIPOIIECCOB, 000PYI0BAHNUS, TEXHUICCKUX

CIIOCO0OB, METOIOB CHIDKCHUS BO3HEHCTBUI HA OC».. ...,

4.1.4 Kpurepuii «Ilepuon BHEJIPEHUS TEXHOJIOTUYECKUX
IPOLIECCOB, 00OPYIOBaHUs, TEXHUYECKUX CIIOCOOOB, METOJOB CHHXKEHUS

BO3JICHCTBHS HA OKPYKATOTILYEO CPCITYM . vevvenreenranrenneensensenneeneenneanenns

4.2 OnipesiesieHie  MapKEpHBIX  BEHIECTB, XapaKTEePHBIX A

O00BEKTOB MepepabOTKHU MPUPOTHOTO M HOMYTHOTO TA3A. . ..uveneeeneeennaennn..

Pa:«men 5 HaI/IHy‘-IIIII/Ie JOCTYIIHBIC TCXHOJIOTHUH B Hepepa60TKe

1000220010010 (OO 2 @1 (0110702 (0 0 i - H
5.1 CucremMa dKOJTOTHYECKOTO MEHEIKMEHTA . e eeeeeeeeaeeennnnn.
H/T 1. Cucrema 3KOJI0THUECKOTO MCHEKMEHTA. .. ..vvveeneennnns..

| Haunmydiine AOCTYIHBIE TEXHOJIOTUU NMEPEepadOTKU MPUPOIHOTO

5.2 TlepepaboTka mMpUPOIHOTO ra3a U CTa0MIM3aIMsI KOHJEHCaTa. . .

HAT 2. Texnonorun  OTOCH3WHHWBAHUS  Ta30B  (TEXHOJOTHUHU
W3BJICYCHUS IEJIEBBIX  YIVICBOJOPOAHBIX KOMIIOHEHTOB U3  Ta30B)

HU3KOTEMITEPATYPHOU CEITAPALIMEH . . . . v e e e ennttteeeeennteeeeeniaeeeeeennnneeenns
HAT 3. TexHonoruss  W3BJACYCHHUS  YIIEBOAOPOJIOB  METOIOM
Hu3kotemneparypHoil konjaencanuu (HTK) wnm Hu3kotemmnepaTypHOU
N0 01 (S (601070707 0010 N2 (117126201121
HAT 4. TexHonoruu copOLMOHHOTO OTOEH3MHUBAHUS T'a30B.........

HAT 5. TexHomoruss ~ OYUCTKA  IIUPOKOW  (pakiuud  JIETKUX

YIIEBOAOPOAOB OT CECPHUCTBIX COC,Z[I/IHCHI/Iﬁ ........................................

154

156

158

159

165
165
165

171

171

171

172

173

174



HJT 6. TexHOnOrUsT TOMYyYEHUS! CHXKIKEHHBIX YTIIEBOIOPOAHBIX

TA30B (CY )i
HJIT 7. TexHomoruu crabuian3aiyy ra3oBoro KOHJaeHcarta. . .......

HJIT 8. Texnomorus cTa0mIM3au CEPHUCTBIX ra3oBBIX

0] & 1 (522 (07 15 0 ) : 70
H/IT 9. TexHOMOTHS MOJHON CTaOMIM3AIIMNA KOHICHCATOB. ...........

5.3 Hamnyumirie AOCTYNHBIE TEXHOJIOTMHM BBIICICHUS Teaus U3
0100200100103 () L0 I i K F
HAT 10. TexHosnorust BelACNIEHUS TeIUs U3 TPUPOIHOTO rasa........
5.4 Hamnyumivie JOCTYITHbIE TEXHOJIOTUHU MOJTYyYEHUs TEXHUYECKOTO

yTIIepo/ia U3 MPUPOIHOTO T'a3a U TA30BOTO KOHICHCATA. .. .eueeeeneeenennenen.

H/T 11. TexHonoruss MOJy4YeHUS] TEXHUYECKOrO yriepoaa U3

MIPUPOTHOTO TA32 M TA30BOTO KOHICHCATA. .. .uvsenseenreennneeneennneenneennnennns
5.5 Haumnyurire 10CTymnHbIE TEXHOJIOTUY TPOU3BOICTBA CEPHI. .......
H/T 12. Texnonorus mpou3BOACTBA Ta30BOM CEPHI C JOOYHUCTKOM
(030001 611117 040 ;T ) : S PP

HAT 13. Texnosnorusi rpaHyJupOBaHUS MU TOJYYCHHS KOMOBOM

Il Haumydime MOCTYIHBIE TEXHOJOTUM TMepepadOTKH IMOMyTHOTO

1S (ST 1205 10 WO I 2 L -

5.6 Hamnyummrie noCTyIHBIE TEXHOJIOTHH MepepabOTKU MOMYTHOTO

121 8205 10 WO I 2 L -

H/T 14. TexHonorust wu3BJI€UEHHs yriaeBojgopogoB u3 [IHI
METO/IOM HHU3KOoTemmepaTypHoil koHaeHcauuu u pektudukanuu (HTKP),
METOJIOM  HHU3KoTemmepatrypHoud  abcopbumm  (HTA), wmeromamm
OJIHOBpeMEeHHOI nocnenoBarenbHoil padoTel yctaHOBOK (HTK+HTKP unu

HTATHTEP). .o

175
175

176
177

177
177

178

178
179

179

179

181

181



HAT 15. Texnonorusa pexkTuduKanuoHHoro pasnaeienus DY

(ra30PaKITMOHUPYIOIIHE YCTAHOBKH). ..\ vtueteeennteenneeenneeaneeeninneeanens
HAT 16. Texunonorus kommpumupoBanust [THI................... . ..

PaSI[CJI 6 DKOHOMHUYECKHE ACIICKTbI peain3annun HaWJTy4IInXx

JIOCTYIHBIX TEXHOJIOTUN B IepepabOTKe NPUPOJHOTO U MOMYTHOTO Trasa.. ...

Pa3znen 7 IlepcrieKTUBHBIE TEXHOJIOTMH IEPEpPabOTKH MPUPOIHOTO U

TIOTTYTHOTO TAB8. ¢ .t eueenteettetete et et e et et et e et et et et et e e et eaeeneenes
7.1 TexHonorus riry0OKOro OTOCH3MHUBAHMS TA38. . ..euueenneennnn..
7.2 TexHOJO0rusl HU3KOTEMIIEpAaTypHOU CEeNapalyu rasa...............

7.3 TexHonoruu HU3KOTEMIIEPATYPHOTO pa3zeneHus

N2 (2:1001 (001001 0 15 0.0 i 10 D

7.3.1 TexHONOTHA HU3KOTEMIIEPATYPHOTO pa3jiesieHns U abcopOIuu

1151 toBbIieHUss 0T00pa CIIBT U3 NpUPOAHOTO TA3a....eeuvveeeieeeniennnes

7.3.2 TexHONOTHs HU3KOTEMIIEPATYPHOTO pa3iesieHns U abcopOoIuu

IMPpHUPOJIHOTO /U IMOITYTHOI'O Tra3a AJIA IMOJYYCHHUA 3TaHa U3 IIPHUPOIHOTO

7.3.3 Texnomnorus HU3KOTEMIIEPATYPHOIO pazneneHus

YIJIEBOJOPOJHOTO Ta3a ISl OBBIIECHUS cTereHn nu3pneueHus [IDIIY ......

7.3.4 Texnomnorus HUA3KOTEMIIEPATYPHOTO pasneseHus

YIUICBOAOPOAHOTIO I'a3da AJIA IMOJYUYCHHSA I'CIIMCBOI'O KOHICHTpPATA, OTaHA U

7.4 TexHonorus nepepadoTKu HECTAOMJIHHOTO ra3oBOro

JX0) £ 91 (515 (oF: 1 v: T
7.5 TexHomorus cTaOMIN3aIMU TA30BOT0 KOHIEHCATA. .. .evvnen......

7.6 TexHOJIOTUM  W3BJICUCHHUS TEIWs W3 TPUPOJHOTO Tas3a

MEMOPAHHBIM METOMIOM . ...t uutseennesennneeennaeeennaeenneseanseenseeennneennnns
/.7 TexHONOruM NOJyYEeHHsI TEXHUYECKOTO YIIEpOoa U BOJAOPOA. ..

7.8 TexHOJI0TrMM KOMIIPUMHUPOBAHUS OIMYTHOTO HE(TSHOTO rasa...

183
184

185

189
189
190

192

192

193

194

200

203
206

207
213
214



7.9 MeMOpaHHasi TEXHOJOTHUS TIOJATOTOBKH TMPHUPOJHOTO U

IIOIIYTHOI'O HC(bTSIHOI‘O 2 1

7.10 TexHONOTHUSI OYMCTKH MPUPOAHOTO W MOIYTHOTO HE(PTIHOTO
ra3oB  OT  CEpOBOJOPOAA  METOJOM  KMIAKO(A3HOTO  OKHUCIIECHUS

CCPOBOJOPOaA XCIATHBIMUN KOMIIJICKCAMM JKCIIC3A......ccvvieiiiiiiiiiiiiea....

7.11 TexHomorus OUYHUCTKUA [THT OT cepocoiepKaIIux

L0 010105 () 1 1% OO
7.12 TexHOMOTMM TIPOM3BOJICTBA CHHTETHUUYECKUX  CIKHMIKEHHBIX
YTJIEBOAOPO/IOB

7.12.1 Texnonoruss mpousBoactBa CXKY ¢  mnpumeHeHHEM

napoyriekuciaoTHort kousepenu [THI . ... oo

7.12.2 TexHONOTHS TeTePOreHHO-KaTATUTUYECKON MOTMMEPU3aInn

CHHTEC3-Ta3a B dKUJKOC TOIITIHMBO. . ...ttt iiiiiiaiiieneeeannnnnnnnns

7.12.3 TexHomnorus C MIPUMEHEHUEM KaTaJIMTUYECKON
NapOyTJIEKUCIOTHOW KOHBEPCUHU UCXOJHOTO CHIPbS U PELUPKYISIIMOHHBIX

110010017 ) : 7

7.12.4 KomOunupoBanuble TexHojorun mpousBoactBa CXKY wu

1Y i 2 2 (01t
7.12.5 MuUKpO- 1 MUHUKAHATBHBIC TEXHOOTHH . ... uveeneeennaennennnns
3aKTIOUUTETHHBIC TIOJTOKEHUS U PEKOMEHIAIINM . .. v e veeneanaeaneannnnns.
[TpunoxeHue A (OOAZATEIIBHOC). ... uuee ettt ete et eieeaeeeieeanann
[TpunoxeHue b (00SM3aATEITBHOE). .. .vvett it et eiiieiieeieieeieenaan,
[Mpunoxenne B (00SI3aTEIBHOE). ... .ovivintiniiieeerietieeeaeareeennn,
[TpunoxeHue I' (00SIBATEIBHOE) . .« uvvntteneteie et et eaeiiieeaeeenae

337 (0917 () iy o F2T4 1) -

219

226

230

232

235

237

240

248
256
257
259
285
287
288
289



BBenenue

Hacrosimit nHGOpMaIIMOHHO-TEXHUYECKUI CIPAaBOYHUK [0 HAWITYYIIUM
JOCTYIHBIM TEXHOJOTHSIM NepepaboTKu MPUPOAHOrO M MOMYTHOTO rasza (manee —
NTC HAT) pa3paboTraH Ha OCHOBE aHaJU3a TEXHOJIOTMYECKHUX, TEXHUYECKUX WU
VIOPABJICHUYECKUX  PEUICHUH, NPUMEHSEMBbIX [ O00€CleUeHHs  BBICOKOU
pecypcoddHEKTUBHOCTH M IKOJOTMYECKON pe3ylbTaTUBHOCTH MepepadoTKu
YTJIEBOJIOPOJHOTO CHIPHSI.

C 1 suBaps 2015 Bctynun B aeiictBue denepanbHblii 3akoH Poccuiickoi
Oeneparun - ot 21 uronsg 2014 No 219-®3  «O  BHeceHMM HM3MEHEHUH B
®enepanpHbiii  3ak0oH «O0 oOXpaHe OKpYy)Kawlleld Cpeap» U OTHCNIbHbIE
3aKoHoAaTenbHbIe akThl Poccuiickoit denepanuny» [1]. 3akon Obln pa3paboTaH ¢
LEIbI0  COBEPUICHCTBOBAHUS IIPABOBOIO  PETrYJIMPOBAHUSA  SKOJOTHYECKOTO
HOPMHUPOBaHUs B OOJACTU OXpaHbl OKpY)KaroUWled cpeapl W BBEIECHUA MEp
HKOHOMHYECKOTO CTUMYJIMPOBAHMS XO3AWCTBYIOIIUX CYOBEKTOB JII BHEIPEHUS
HaWJTyYIINX JOCTYITHBIX TEXHOJIOTUH.

Tepmun «Hamnyumass pgoctynHas TtexHonorus» (HAT) ompenenen B
denepanbHOM 3aKOHE [2], corjaacHO cTaThe | KOTOpPOTO «Hamidydllas JOCTYMHas
TEXHOJIOTHS — 3TO TEXHOJIOTHUS MPOU3BOJICTBA MPOAYKIMHU (TOBAPOB), BHIMOJHEHUS
paboT, OKa3aHUs YCIyr, OIpejaeiseMas Ha OCHOBE COBPEMEHHBIX JOCTHXKEHUMN
HAayKH ¥ TE€XHUKUM W HAWIY4YLIEr0 COYETAHUS KPUTEPHUEB JIOCTUIKEHHSI OXpPaHbI
OKpYXalolel cpenbl MpU YCIOBUM HAIMYUA TEXHUYECKON BO3MOXKHOCTH €€
MPUMEHEHUS».

B cootBerctBUM ¢ monoxkeHusiMu DenepanbHOr0 3aKoHa OOBEKTHI,
OKa3bIBAIOIIIME BO3/ICHCTBUE HA OKPYKAIOUIYIO CPENy, OTHOCATCS K 4 KaTeropusm
[0 CTENEHM OKa3bIBAEMOI'O0 HETAaTUBHOI'O BO3JEUCTBUSA, K KaXIOH M3 KOTOPBIX
OyIyT MPUMEHEHBI PAa3JIMYHbIE MEPHI TOCYAAPCTBEHHOTO PETYIUPOBAHMUS.

HesTenbHOCTh MO nepepaboTke He(TH U Tra3a BKIKOYEHa B | kaTeroputo, Kak
OKa3pIBaloIlasi  HamOoJee  3HAUUTENbHOE  HETaTUBHOE  BO3JCHCTBHE  Ha

OKPYXaIOILllyl0 Cpeay, U OTHECeHa K OOJacTM MPUMEHEHHS HaWIyqIlIuX
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JOCTYIHBIX TexHoJoruid. O0bekThl | kKareropun 00s3aHBI TTOJTYYaTh KOMIUICKCHBIC
HKOJIOTHUECKHUE PA3PEILICHUS HA OCYIIIECTBICHUE CBOCH JIESITEIHLHOCTH.

B nepuoa ¢ 2015 mo 2017 rr. cornacHo pacnopsukenuto IIpaButensctsa [3]
JOJDKHBI ~ OBITH  pa3paboTaHbl  (denepaibHble  HH(POPMAIMOHHO-TEXHUUECKHE
CIIPABOYHMKHM HAWUTYUYIIUX JOCTYIHBIX TEXHOJIOTHM, SBISIOMIMECS JOKYMEHTAMHU
HAIlMOHAJIBHOM CHUCTEMBbI CTaHaapTuzauuu Poccuiickor @Penepanuu COIJIACHO
deneparsHOMY 3aKOHY [4].

Crpykrypa Hactosimero WTC HAT coorBerctByer I'OCT P 56828.14—
2016 [5], dopmar ommcanus texHonoruit — 'OCT P 56828.13-2016 [6], TepMuHBI
npuBenensl B coorBerctBun ¢ 'OCT P 56828.15-2016 [7].
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IpeaucaosBue

Ilenu, ocHOBHBIE MpUHIUIBI W mopsagok paspadorku WUTC HAT
yCTaHOBJEHbl mnocTaHoBieHueM IIpaBurenbcTtBa Poccuiickonn ®epepauuu OT
23 nexabps 2014 No 1458 «O mopsiike omnpeneiaeHruss TEeXHOJOTHH B KadecTBe
HaWJIy4Iled JOCTYIMHOW TEXHOJOTHH, a TakkKe pa3paboTKH, aKTyalu3alud |
OIMyOJIMKOBAHUS WH(GOPMAITMOHHO-TEXHUYECKUX CIPABOYHUKOB TIO0 HAWIYUIIIHM
JOCTYIHBIM TEXHOJIOTHIMY [8].

1 Craryc 1oKyMeHTa

Hacrosimuit UTC HAT aBasieTcss JOKYMEHTOM IO CTaHAApTU3ALIUM.

2 Nndopmanus o pa3padoTunkax

CnpaBouHMK pa3paboTaH TexHUUYECKo padoueit rpymnmnoi Ne 50, coznaHHOM
npuka3oMm Poccrangapra ot 09 centsiops 2016 Ne 1297 [9].

[lepeyenr  opraHu3aiuii, OKa3aBIIMX MOAJEPKKY B  pa3paboTke
cipapounnka HJIT, mpuBenen B paszgene «3akIOUUTENbHBIC IOJOXKEHUS U
pPEKOMEHAAIUNY.

CrpaBoYHMK MPEJICTABICH HA YTBEPKJAEHHUE BIOpo HAMIydIIMX AOCTYIMHBIX
texnonoruii (bropo HAT) (www.burondt.ru).

3 Kparkasi xapakTepucTuka

B cnpaBounuke paccmarpuBatorca H/T, npenHa3zHaueHHbIE 1JIsSI BBIJICJICHUS
U3  HUCXOJHOTO  CHIPhSl  YIVICBOJOPOAHBIX  (Ppakiui, HHIWBUIYATbHBIX
YIJIEBOAOPOJIOB, a TAK)KE HEYIJIEBOJOPOAHBIX KOMIIOHEHTOB.

UTC HAT conepxutr omnuMcaHue TNPUMEHIEMBIX TMpU  MepepadboTke
MPUPOTHOTO M TOMYTHOTO Ta3a TEXHOJOTUYECKHX IPOIIECCOB, 00OPYIOBaHUSA,
TEXHUYECKUX CIOCOOOB, METOJIOB, B TOM UHCJIE€ TIO3BOJISIONIMX CHU3UTH
HETaTUBHOE BO3JICIICTBUE Ha OKPY>KaIOIIYIO cpeny, MOBBICUTD
HeprodPheKTUBHOCTh, 00ECIIEUNTh PECYPCOCOEPEKEHHUE.

N3 onucaHHBIX TEXHOJIOTHYECKUX MPOIECCOB, 000PYI0BaHUS, TEXHUYECKUX
CIocO0OB, METOMOB (B TOM YHCJIE VYIOPABJICHHS) OMpPEACIeHbl pelIeHus,
ABJSAIOLIMECS HAWIyYIIMMHM JOCTYNHBIMU TexHonorusmu. [na psama HIAT

YCTAaHOBJICHBI COOTBCTCTBYIOIINUEC TCXHOJOITMICCKHUEC ITOKA3aTCIIN.
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4 B3auMOCBSI3b ¢ MEKIYHAPOAHBIMH U PETHOHATBHBIMYI AHAJIOTAMH

NTC HAT pa3zpabotan ¢ y4eTOM MEXIYHAPOAHOTO aHAJIOra — CIPABOYHUKA
EBponeiickoro Coro3a Mo HauidydlIuM JOCTYIHBIM TexHosorusMm «Hedre- u
ra3onepepabateiBaromue 3aBoabDy (Best Available Techniques (BAT) Reference
Document for the Refining of Mineral Oil and Gas) [10], onbiTa co3ganus apyrux
CIIPaBOYHUKOB EBpOIENWCKOTO COI03a MO HAWIYYIIUM JIOCTYIHBIM TEXHOJOTHUSIM
(Reference  Book on Best Available Techniques)[11], wabopMamoHHO-
TEXHMYCCKUX  CHOpaBOYHUKOB Poccuiickoit ®enmepaunnu [12-26], a Taxxke
TE€XHOJIOTHYECKHX, SKOJOTUYECKUX U SKOHOMUYECKUX OCOOEHHOCTEN nepepadboTKu
YTJIEBOAOPOJIHOIO ChIPhSI B POCCUUCKUX HE(PTETA30BbIX KOMIIAHUSX.

5 COop maHHBIX

Nudopmanus 0 TEXHOJOTHYECKUX ITpolieccax, 000pyJ0BaHUU, TEXHUUECKUX
crocobax, METo/Iax, MPUMEHSIEMBIX MPU NepepadoTKe MPUPOJHOTO U MOIMYTHOTO
raza B Poccuiickoit ®enepanun, Oblla cobOpaHa B Tpolecce pa3padOTKU
CIpaBOYHMKA B COOTBETCTBUHU C llopsiaxkom cOopa JaHHBIX, HEOOXOIUMBIX IS
pa3paboTku  MHGOPMAIIMOHHO-TEXHHYECKOTO  CIPAaBOYHUKA MO HAWITYUYIIUM
JOCTYIIHBIM ~TE€XHOJIOTHSIM MW  aHallu3a NPUOPUTETHBIX MpoOJeM OTpaciu,
yTBEpKICHHBIM puKa3oM Poccrangapra ot 23 utosst 2015 Ne 863 [27].

6 B3aumocBs3b ¢ Agpyrumu cnpapounnkamu HAT

B3anmocsasp Hacrosmero cnpasounnka H/{T ¢ npyrumu cripaBoyHuMKamu
HAT, pa3spabaTtpiBaeMbIMH B COOTBETCTBUU C PacmopsbkeHueM mpaBUTEIHCTBA
Poccuiickoit ®eneparuu ot 31 okTsiops 2014 Ne 2178-p [3], npuBencHa B pazuee
«O051acTh MPUMEHEHUS.

/ Uadopmanusa 00 yTBepKIeHUHM, ONYOJMKOBAHMM M BBEJCHUH B

necTBre
CnpaBouHMK yTBEpxkIeH puka3zoM Poccranmapra ot r. Ne
CnopaBoYyHMK BBEIEH B JICUCTBUE C ,  O(UIIUATHLHO
onyOJuKoBaH B WH(OPMALMOHHOW CHCTEME OOIINEero IMOJdb30BaHUs — Ha

opunmnansHOM caiite denepanbHOro areHTCTBa M0 TEXHUYECKOMY PEryIMPOBAHUIO

U MeTpoJsioruu B cetu MaTepHeT (WWW.QOost.ru).
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O0Js1acTh NpUMEHeHU s

Hacrossmmit  UTC HAT pacopoctpansercss Ha ClHEaylolue OOBEKTHI
cTaHgapTH3aluu B coorBercTBuu ¢ kogamu OKC [28]:

75.020 JIo6w1ua u mepepaboTka HeTH ¥ TPUPOTHOTO Ta3a;

75.200 O6opynoBanue njsi nepepadboTku HedTH, HEPTAHBIX NPOAYKTOB U
IPUPOIHOTO rasa;

13.020 Oxpana okpyxaromei cpebl.

Hacrosmmit U'TC HIAT pacnpocTtpaHnsieTcs Ha ClIEIyIONINE OCHOBHBIE BUJIbI
JEATEeIIbHOCTH:

— TPOU3BOJICTBO CXKMKEHHBIX YTJIEBOJOPOJHBIX Ta30B, MIHUPOKOU (Ppakiuu
JIETKUX YTJIEBOAOPOJIOB, CyXoro (OTOEH3MHEHHOr0) Tas3a, ATaHOBOW (pakiuu,
WHIUBUIYAIbHBIX YTJIEBOAOPOIOB (IponaHa, OyTaHa, IeHTaHa), OEH3MHA ra30BOTr0
CTaOMJIBHOTO, KOHJIEHCATa Ta30BOT0 CTAOWMJIBLHOTO M JPYTHX YTIEBOJOPOJIOB W3
MPUPOIHOTO U MOITYTHOTO Iasa;

— TIPOU3BOJICTBO T'EJIUs;

— IMIPOU3BO/JICTBO YIJIEpOAa TEXHUYECKOTO, CEPbl Fa30BOM TEXHUYECKOM.

UTC HAT pacnpocTpaHsieTcs Ha MPOLECCHl, CBI3aHHBIE C OCHOBHBIMU
BUJIAMU  JIEATEIIbHOCTH, KOTOpblE ~ MOTYT  OKa3aTb  BJIMSIHHE  Ha
pecypcoddHeKTUBHOCTh, XapaKTep M MacmTa® BO3IACHCTBUS HAa OKPYKAIOIILYIO
cpeny:

— MOATOTOBKA CHIPbS;

— MIPOU3BOJICTBEHHBIE TIPOIIECCHI;

— METOZbl TPEJAOTBPAIICHUS W COKpAIIeHUsT SMHCCUH U oOpa3oBaHUs
OTXO/IOB.

NTC HAT nHe pacnpocTpaHsieTcs Ha:

— IPOIIECChl  BCIIOMOTATEIBLHOTO TPOW3BOJICTBA, Takue Kak paboTa
PEMOHTHBIX MACTEPCKUX, OOBEKThI OXPaHbI/CUTHAIM3AINHN, TOXApHBIE eTo,
aBTOTPAHCIIOPTHOE XO35UCTBO; BEHTUJISLIUS U JIP.

— BOTIPOCHI, KacarolIuecss HCKIIOYUTEIFHO OO0CECIeUYeHHS MPOMBIIUICHHON

0€30MacHOCTH WJIU OXPaHbl TPYJA.
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OTtnenpHBIE BUIBI 1€ATEIBHOCTH IPU NEPEPadOTKE YIIIEBOAOPOTHOTO ChIPbs

(Tabmuua 1) perynupyroTcsi COOTBETCTBYIOIUMU (eAepaibHbIMU CIPABOYHHUKAMU

HJT (cormacuo pacnopsixenuio IlpaBurensctBa Poccuiickoi denepanun) [3].

Oo6mactu

IIPUMCHCHUA

UTC HAT  coOoTBETCTBYIOT  KOIbl  BHJOB

nestenbHocTH corijacho OKBOJ[2[29] u Bumbl mosydaeMoW MPOAYKIIUH

cornmacHo OKITJT 2 [30].

Taﬁ.lmua 1 - BI/IIIBI ACATECJIBHOCTH M COOTBETCTBYHOIIIME MM CIIPAaBOYHHUKMH

HAT

Bua gesareanHocTH

CootBercrByroumuii cnpapouyduk HAT

1

2

OuncTKa CTOYHBIX BOJ

NTC 8-2015 «O4mncTKa CTOUYHBIX BOJI TP MPOU3BOJICTBE
MPOJYKIIMU (TOBApOB), BHIMIOJHEHUU PabOT M OKa3aHUU
YCIYT Ha KPYIHBIX MpeaAnpusTusix» [19]

HUTC 10-2015 «O4gucTika CTOYHBIX BOJ C
UCTIOJIB30BAHUEM IIEHTPATM30BAHHBIX CHCTEM
BOJIOOTBEICHUS TIOCEJICHUH, TOPOJICKUX OKpYroBy [21]

OOpaienue c | UTC 9-2015 «O06e3BpexuBaHUE OTXOJ0B TEPMHUUECKUM
OTXOJIaMH criocoboM (coxuranue otxoa0B)» [20]
NTC 15-2016 «YTunu3anus u 006e3BpeKUBaHUC
0TX0/10B (KpoMe 00e3BpEeKHBAHUS TEPMUIECKUM
croco06oM (CHkUTaHue 0TX0a0B)» [22]
NTC 17-2016 «Pa3memenrne 0TX0A0B MPOU3BOJICTBA U
notpedneHus» [23]
Ouuctka BbIOpocoB | UTC 22-2016 «Ounctka BEIOPOCOB BPETHBIX
3arpsI3HSIIONTNX (3arps3HSIONIMX) BEMIECTB B aTMOC(EPHBIN BO3IyX MPU
BELIECTB IPOU3BOJICTBE MPOAYKIIMH (TOBAPOB), a TAKXKE MPHU
NPOBEJCHUH PabOT M OKa3aHUU yCIyT Ha KPYITHBIX
npeanpusaTHsIX» [24]
[Tpon3BOACTBEHHBIN NTC 22.1-2016 «OO0111e nNpUuHIUIIEI
IKOJIOTUYECKUHT MIPOU3BOCTBEHHOTO AKOJIOTMUECKOTO KOHTPOJIS U €TO0
KOHTPOJIb METPOJIOTHYECKOT0 obecnieueHus» [25]
[IpombIlIEHHBIE NTC 20-2016 «IIpombIiuieHHbIE CUCTEMBI

CHCTCMBbI OXJIAXIACHU

oxyaxacHus» [26]

JloObrua, pasnencHue u
U3BJICUCHUE HEPTIHOTO
(mormyTHOrO0) rasa

NTC 28-2017 «/lo6brua HEDTH
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IIpononkenue Tadauusbi 1

1

2

JloObI4a 1 moAr0TOBKA
MPUPOJIHOTO rasza

NTC 29-2017 «/loO6brua mpupOAHOTO Ta3a»

[TpousBoacTBO
He(TENPOIYKTOB B
npoI1iecce nepepadoTKu
He(TH U KOHJEHCaTa

NTC 30-2017 «Ilepepabotka HEDTH

[Ipon3BoaCTBO 3HEPTUH

NTC 38-2017 «Coxuranue TOIMBa Ha KPYIHBIX
YCTaHOBKAX B II€JIIX MPOU3BO/ICTBA SHEPTUN

XpaHeHue u

NTC 46-2017 «CoxparieHre BEIOPOCOB 3arpsi3HAIONMINX

CKJIAJUPOBAHKE BEIIECTB, COPOCOB 3arpsA3HAIOIINX BEILECTB IpU
XpaHEHHUH U CKJIAIMPOBAHUU TOBApPOB (TPY30B)»
OueprodpdextuBrocTh | UTC 48-2017 «IloBbIlieHNE YIHEPTETUIECKOMN

3(PEKTUBHOCTH MPHU OCYIIECTBICHUN XO3IMUCTBEHHOU U
(MJIM) MTHOM NIeATETLHOCTI
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TepMHUHBI M onIpeIe/ICeHUS

I'azoBbIii 0€H3UMH — XHIKas YIJIEBOJOPOJHAs CMECh, MOJydaeMasl IMyTeM
nepepadoTki Ta3a (MPUPOJHOTO WM TIOMYTHOTO) W Ta30BOTO KOHJIEHCATa,
cocTosIas U3 mpeneabHbIX yriieBoopoaoB C3—Cs ¢ mpuMecsMu YIriieBOI0POIHBIX
Y HEYTJICBOJOPOIHBIX KOMIOHEHTOB [31]

I'enmii — oqHOATOMHBIM MHEPTHBIN Ta3 0€3 11BeTa, BKyca U 3amaxa. [ emuit —
BTOPOl  3JIEMEHT B TNEPUOJAMYECKONM CHUCTEME XHUMHYECKUX HJIIEMEHTOB
J.1. MenneneeBa ¢ aroMHbIM HoMepoM 2 u oOo3HaueHueM He. ['enmii
HETOKCUYEH, HErOpIoY, JIETOK (IJIOTHOCTh MPU HOPMAJIBHBIX YCIOBHUSAX COCTABJISET
0,1786 kr/m®), oOmamaeT caMOW HM3KOM TEMIEPAaTypol KHUIIEHUS IIpHU
atMocepHom namieHun (—268,9°C), OYeHb BBICOKOH TEILIONPOBOJAHOCTHIO.
N3oton renust — renuii-4 o0siajaeT HU3KOM BSI3KOCTBIO U CBepXTeKkydecThio. 1o
pacrpoCTPaHEHHOCTH TEJIMM 3aHUMAeT BTOPOE MECTO B MHUpE BClen 3a
BoiopoaoMm [149]

I'enueBbIii KOHLEHTPAT — ra3oBas cMech, cojaepkaiias He menee 80 % 00.
remuss U He Oosee 20 % 00. aszora, moirydaeMash U3 TEIHICOIEPIKAIIETo
MPUPOJIHOTO Ta3a, MPEACTaBISAIONIas COOOM ChIpbe [JIsi MPOU3BOJCTBA CHKATOTO
razoo0pasHoro resus [31]

AKuakuii resmid — CKMKEHHBIN ra3, MOJTyYaeMbIi M3 Ta3000pa3HOTO TeJIUs
KoHIeHTparueit He MeHee 99,9900 % o6 [31]

Konaencar ra3oBbiii HeCTa0MIbHBINH — ra30BbIi KOHAEHCAT, CONEPKAILUN
B PAcTBOPEHHOM BHJE Ta3000pa3HbIC YIJIEBOJOPObI, HAIMpaBIseMbIl Ha
nepepaboTKy C LIEJIbI0 OYUCTKHU OT TIPUMeECceil U BhIICNICHUS YyTiIeBo10p010B C1-Ca,
OTBEYAKOIIUI TPEOOBAHUSM COOTBETCTBYIOIIETO HOPMATUBHOTO JOKyMeHTa [31]

Kongencar ra3oBblii cTA0MJIBHBIM — Ta30BbIM KOHJEHCAT, MOJy4YaeMbId
MyTeM OYUCTKUA HECTAOMJIBHOTO Tra30BOTO KOHJEHCATa OT MPUMECEH W BBIJCICHUS
u3 Hero yrieBonopogoB Ci-Cs, oTBedaromuii TpeOOBAHUSIM COOTBETCTBYIOIIETO

HOPMATHUBHOTO JoKyMeHTa [31]

17



HecTaOuiabHblid ra30BbIi 0eH3UH (ra30Bblii 0€H3MH HeCTAOMJIbHBIN) —
ra3oBblid O€H3WH, JAaBJICHHWE HACHIIMIEHHBIX MapoB 1o Pelay KOTOpOro BIIIe
66,7 xIla B neTHumit nepuroA u Boitre 93,3 klla B 3umuuii nepuox [31]

IIpupoanblii ra3, ra3 roproYMii NPUPOAHLIA (eCTEeCTBEHHBIN) — 3TO
ra3oo0pas3Has CMecb, COCTOSIIasi U3 MeTaHa (KOTOPBIA SIBISIETCS OCHOBHBIM
KOMIIOHEHTOM TPUPOJHOTO Traza) U Oojiee TKEIBIX YIIEBOAOPOJIOB, a30Ta,
JUOKCHUIA YTIIEpoAa, BOJISHBIX MapoB, CEPOCOAEPIKALINX COCIUHEHUN, NHEPTHBIX
razoB  (Takxke  OOBIYHO  COAEPKUT  CIEAOBBIE  KOJUYECTBA  JIPYTUX
KOMITOHEHTOB) [31]

IonmyTHbIi Ta3, MONyTHbINE He(TSAHOW Tra3 — 3TO Tra3000pa3Hasi CMEChH
YTIEBOAOPOAHBIX M HEYIJIEBOJOPOAHBIX KOMIIOHEHTOB, I00bIBAEMAasi COBMECTHO C
HePThIO Yepe3 HePTSAHbIC CKBOXXUHBI U BBIJIEISAIONIAsACS U3 HeDTH B Mpoliecce ee
IPOMBICJIOBOM TOATOTOBKH [32]

CikaTtblii ra3000pa3Hblid rejuii — ras, cojaepsxamuii He Mmenee 99,99 % 00.
reyus, TMOJy4YaeMblili mpu mepepaboTKe TeluiicoaepKaiiero MpupoHOTO Tasa,
HAXOISIIUNCS TP 30bITOYHOM AaBienuu [31]

CkMkeHHbIE YIJIEBOJAOPO/HbIE Ta3bl — CXKIWKECHHBIC YTJIEBOJIOPOIHbBIC
CMECH MponaHa, 0yTaHOB U C IPUMECSIMHU YTIJIEBOJOPOIHBIX W HEYTIIEBOAOPOIHBIX
KOMIIOHEHTOB, TIOJlydaeMble IyTeM nepepadoTku mnpupogHoro raza u [IHI,
MPUMEHSIEMbIE B Kaye€CTBE MOTOPHOIO TOIUIMBA, CHIPhS MJI1 HEPTEXUMUH, IJIS
KOMMYHaJbHO-OBITOBOTO ¥ TPOMBIIIUIGHHOTO  TOTPEOJICHHs, OTBEYAIOIIUE
TpeOOBAHUSIM COOTBETCTBYIOIIETO HOPMATUBHOT'O IOKYMEHTA

CraOuibHbId T1a30BbIii OeH3MH (ra30Bblii O€H3UMH CTA0OWJIBHBIA) —
ra3oBblii OCH3WH, /aBJICHHE HACHIIMIEHHBIX TapoB To Pelimy KOTOporo HMXKe
66,7 x[1a B neTHnii mepuox u Hwke 93,3 klla B 3umumii nepuon [31]

Cyxoil ra3 oTO0eH3MHEHHbIII — TOBapHBIA Ta3, TMOCTABISIEMbIA B
MarvucTpajabHbIe Ta30MPOBOIbI MTOC/IE YCTAHOBOK MOJATOTOBKH U COOTBETCTBYIOITUN
TpeOOBAHMSIM TOTPEOUTENSI WIIM OMPENEICHHON HOPMAaTUBHOW TOKYMEHTAIlUH, B
TOM YHCJIE€ IO PErIAMEHTUPOBAHHBIM 3HAYEHUSIM TOUYKHM POCHI IO BOAE U
yriaeBogopoaam [32]
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Texnuueckas razoBasi cepa — cepa, rmoxydaemas u3 Kucioro raza [31]

TexHuyeckuil yrjepox — AUCHEPCHBIM YIJIEPOA, NOJY4YaeMbId IpU
HETIOJTHOM CTOPAHUH WJIH TEPMHUYECKOM Pa3IOKEHHU YTrIeBoA0poaoB [31]

Ilupokas ¢pakuusi Jerkux yrjieBoAOPOAOB — YIJIEBOJAOPOJHAS CMEChH,
cocTosilias W3 IpolaHa, OyTaHOB W IEHTAaHOB C IPHUMECAMHU MeETaHa, JTaHa,
rekcaHa u 0oJiee TSKENbIX KOMIIOHEHTOB, MOJy4yaemasl B Ipolecce nepepaboTKu
[THT", mpupoaHoro rasa, HECTaOMIBLHOTO Ta30BOr0 KOHJIEHCATa W CTaOWIM3alUU
Hedtu [31]

JraHoBas ¢ppakuus (IPUPOAHOIO raza) — ra3oo0pasHasl yrieBoJ0pOIHas
cMech, coxepxkamas He meHee 60 % macc. sTaHa, mosydaeMash Ha YCTaHOBKAax

HU3KOTEMITEPATypHOU KOHICHCAIIMY U peKTU(HKarmn [31]
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O003HaYeHUS U COKPALIICHUS

ABO — anmapat BO3AyIIHOTO OXJIAKICHHS Ia3a;

AOK — aGcopOunoHHO-0THIapHas KOJIOHHA;

AOII — azeoTponHas OCyllKa MpoIaHa;

ATP — Azunarcko-THUX00OKEaHCKH PETHUOH,;

BMK — 65109HO-MOTyTBHBINA KOMILIEKC;

BCK — 0110k cTaOMiIn3anuy KOHIeHcaTa;

BT — OyTaH TeXHUYECKUH;

BH/I — BHYTpeHHsAs1 HOpMa JOXOIHOCTH;

I'TII — ra3 roprounii HPUPOIHBI;

I'3 — renmeBbli 3aBOJI;

I'TI3 — razomnepepabaThIBarOIIUi 3aBOT;

I'TIIT — razonepepabaThiBaroliee IPEANPUATHE;

I'CM — roprode-cmMa304yHbIE MaTEPUAIIbL,

['®Y — razodpakimoHupyroias yCTaHOBKa;

J13I" — IUATUICHTIMKOIb;

3B — 3arpsi3HstoIIee BEUIECTBO;

311K — 3aBoj o niepepadoTKe KOHEHCATa;

3IIKT — 3aBog o MOATOTOBKE KOHJEHCATa K TPAHCIIOPTY;

3CK — 3aBoj cTaOMIM3anny KOHAEHCATA,

NTC HAT — napopMaliMOHHO-TEXHUYECKUI CTIPABOYHUK 0 HAWITYYIIUM
JIOCTYITHBIM TEXHOJIOTHSIM;

KBA — kopoTKOIMKIOBast Oe3HarpeBHas aacopOIus;

KB/I — xopmyc BBICOKOTO JJaBJICHHS;

KI" — xucnsle rassl;

KI'H — xonzmencat ra3oBblid HeCTaOMIBHBIN;

KI'C — koHEHCAT ra30BbIM CTAOMIILHBIN;

KI'Y — kpruorenHo-renueBas yCTaHOBKA;

KUIIuA — KOHTPOJIBHO-U3MEPSIOMUMN MPUOOP U aBTOMATHKA,;

KH/I — xopItyc HA3KOro IaBIECHUS;
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KIIA — KOpOTKOIMKIIOBas aACOPOIIHS;

JIOC — netyurie opraHUYECKUEe COCAMHEHNS,

MI'b — MemOpaHHbBI€ ra3opacipeeIuTeIbHbIe 0JIOKH;
MJIDA — MOHOAMATAaHOIAMUH,;

MTP — matepuanbHO-TEXHUYECKUE PECYPCHI;

HI'KM — HedTerazokoH1eHCAaTHOE MECTOPOK/ICHHUE;
H/AT — namny4mas 1ocTymnHas TEXHOIOT U,

HTA — muskoremMinepaTypHas adbcopOuus;

HTK — mu3koTemniepaTypHas KOHICHCAIUS;

HTKP — HuzkoTeMnepaTypHasi KOHAEHCAUUs U PEKTU(DUKALUS;
HTC — Hu3kotemmnepaTypHas cenapanus;

HTP — nuzkoremiiepatypHoe pa3aeiacHuE;

OKC — obmiepoccuiickuii KitaccupukaTop CTaHIapTOB;
OC — okpy:xaro1ias cpena;

ITA — npornan aBTOMOOMJIbHBIN;

[IBA — mpoman-0OyTaH aBTOMOOUJIBHBIIA;

[IBT — nponan-0yTaH TEXHUYECKUIA;

[Ib® — nponan-6yTanoBast ppaxius;

IIB/] — mo1oCTh BHICOKOI'O JIABJICHUS;

[II" — npupoaHkIii ras;

[II'® — nenTan-rexkcaHoBas pakius

[13A — nokaszatenb 3arpsa3HeHus: aTMOCHEPHI;

[THI" — monyTHbIN HeTSIHOM ras3;

ITH/I — moy10cTh HU3KOI'O JaBJICHUS;

IIT — mpoman TeXHUYECKU;

CIIBT — cmech mpomnaH-0yTaH TeXHUYECKas;

CB — cTo4HBIE BOJbI;

CXY — cUHTETUYECKHE KUAKUE YTIECBOAOPOIbI;

COI' — cyxoii ra3 0TOEH3WHEHHBI;

CVY — CHUHTETHYECKHUE YTIICBOJIOPObI;
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CVYT — cxmxeHHBbIE YIIIEBOJOPOAHBIE Ta3bl;

CTY — cuHTETHYECKHUE TBEPBIE YIIIEBOIOPOIbI;

COM - cucrema 3K0JIOrMYECKOT0 MEHEKMEHTA,

TJIA — neTanaep KOMIIPECCOPHOTO arperaTa (TypOoaeTaHAepHBI arperar);
TKA — TypO6oKOMIIpECCOpHBIN arperar;

TTP — Temmniepatypa TOYKH POCHI;

TOII — TermnosneKTpoIeHTpab;

¥YB — yriaeBogoponsl;

VIII" — ynpasieHue o nepepadoTKe rasa;

VIIAT — ycranHOBKa NOJy4eHUs AU3ETBHOTO TOIUIUBA;

YCK — ycTaHoBKa cTaOMIM3alMy KOH/IEHCATa,;

OKKO — ®enepanbHblil KJlacCUPUKAITMOHHBIN KaTaJIOT OTXO0/I0B,;
YJ1/] — yuCThI TUCKOHTUPOBAHHBIN JIOXO/T;

DY — mupokas ¢hpakuus JErKux YriieBoI0pOIO0B.
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Paznen 1. O0mass wuHdopManusi 0 COCTOSHUM M Pa3BUTHH
nepepadoTKH MPHUPOAHOI0 M TMOMYTHOro rasa B Poccuiickou

Degepanuu

[Ton mepepa®OTKOM MPUPOTHOTO U MOMYTHOTO HE(PTAHOTO raza MOHUMAETCS
COBOKYITHOCTb TE€XHOJIOTHUECKUX MPOIECCOB (HU3HUECKOT0, PU3NKO-XUMHUECKOTO
U XHMHUYECKOro TMpeoOpa3oBaHus MPUPOJHOTO Tra3a M BCeX KOMIIOHEHTOB
MOMYTHOTO HE(TSIHOrO raza B NPOAYKTHI NepepaboTKu (IIeNeBbI€ MPOIYKTHI)
(cormacuo I'OCT P 53521 [31] u TOCT P 54973 [32]).

OcnoBy ITHI" coctaBisitoT pacTBOpeHHbIE B HE(TH B IJIACTOBBIX YCIOBUSX
ra30BbI€ KOMIIOHEHTHI.

B cocTtaB npupoaHoro raza ra3oKOHJEHCATHBIX U HEe(PTEra30KOHIEHCATHBIX
MECTOPOXKICHUM BXOJAT 3HAYUTENIbHbIE OOBEMBI JKUIKHUX YIJIEBOJOPOAOB
HIMPOKOTO (HpaKIMOHHOTO cocTaBa (¢ Temmneparypamu kumnenus 10 500 — 600°C u
BBIIIIE€), PACTBOPEHHBIE B Ia30BOM (pa3e B IIACTOBBIX YCIOBUSX U BBIIACISIOUIUECS
U3 Hee B BUJIE ra30BOr0 KOHJIEHCATa MPHU MIPOMBICIIOBOM MOATOTOBKE 100BIBAEMOTO
CBIPbSL. [Iponecchr IIPOMBICIIOBOM IIOJArOTOBKU IIPUPOIHOIO rasa
ra30KOHJICHCATHBIX MECTOPOXKICHUN U MOCIEAYIoLel nepepadOTKU BbIEIEHHBIX
NIOTOKOB ~ Ta3a M  Tra3oBOro  KOHJEHCaTa  COCTaBJSIOT  COBOKYITHOCTh

TEXHOJIOTUYECKHUX MPOIECCOB ra3onepepadoTku (mepepaboTKU MPUPOAHOTO Ta3a).

1.1 Texymiee cocrosiHue nepepaboTKU MPUPOJHOTO M TOMYTHOTO raza B

Poccuiickon ®denepanuu

O6bem nepepaboTku Taza (MpupogHOTro U momyTHOro) B 2015 1. coctaBmi
71,6 mupa m®  (pucynok 1.1) [33], npuuem goms IIHI B o0mem o0beMe

nepepaboTKH MOCTOSTHHO pacTeT.
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Crpyxrypa nepepabortku raza, mapa kyb. m

355, 90~ 383 BTy o
315 3_!'7—-—""./

2006 2007 2008 2008 2010 2011 2012 2013 2004 2015

Pucynok 1.1 — lunamMmuka 00beM0OB nepepadoTKH raza

(mosis ITHI" npuBeneHa B NpoueHTax K 001emMy 00beMy)

Kpynuelimumu  razonepepadaThIBAlONIMMU  KOMIIAHUSAMH Ha  TEKYIIHMA
MOMEHT SIBJISIFOTCS: 10 TiepepaboTke npupoaHoro raza — ['pynna ['aznpom (96,3 %
oT mnepepaboTku mnpupogHoro raza B P®d); mo mepepadorke IIHI' — Culyp-
Xonnunr (56,2 % ot nepepadotku [THI" B PO).

CBeneHus O  KOJIMYECTBE  JCHCTBYIOIIMX  Ta3omnepepadaThIBAOIINX
OpEeANnpUATANA, WX  TeorpaUueckoM  paclojOKE€HUU,  TEXHOJOTHYECKHX

MoKa3aTessax mpuBeIeHbl B Tadaume 1.1,
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Tadoauna 1.1 — [lelicTBy1oniue npeanpusiTUsi nepepadoTKM raza u ra3oBoro KoHjaeHcara

o IIpoexTHas dakrTuyeckas nepepadorka 3a 2015 r.
Ne HaumMmeHnoBanue a MOIITHOCTH 110 r230BbIii
BBOAA nr ITHT
CBIpbIO KOH/IeHCAT
1 2 3 4 5 6 /
Oxnp111 1 CeBepo-KaBkascknii denepanbHbIid OKpYT
1 | Acrpaxanckui I'TI3 1986 12 mapa m3/rox 10,25 mupz M3 - 3,5 MIIH T
ITAO «I"a3npom»
2 KOpO6K0BCKILIﬁ I'13 1966 450 mutH M3/ron 9,9 Myt M° 424.3 vutH M° -
ITAO «Jlykoim»
CeBepo-3anannbiii OenepanbHblil OKPYT
3 19{2080(395 ;(II;I(I;IMI;H3 1964 3 mupa M¥/rog 2182,1 maH M° 42,0 MaH M3 -
4 YcnHeKui FI:B 1980 504 mutH M3/ron 240,4 mH M° - -
ITAO «JIykoiim»
JansreBocTounblii DenepanbHblidi OKPYT
Axyrckuii ['TI3 5 5
5 |AO «CaxarpaHcHedTeras» 1999 0,63 mupa m°/ron 782 MuTH M - -
Cubupckuii denepaibHbIN OKPYT
7 | Boctoxrasnpou 2003 . 9292 vt m® | 1136,8 wmm M .

I'pynna I'aznpom
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[Tponomxkenue Tabmaump 1.1

1 | 2 | 3 ] 4 | 5 6 | 7
Ypanbckuit eepaibHblil OKPYT
Cypryrckuii 3CK
1 12 - - 4

8 ITAO T asmpos 986 MJIH T/TO[ 8,49 muH T
VYpenrovicknii 3ITKT

9 IAO «lasmpom» 2001 13,6 MuiH T/TO - - 10,06 MmiH T
ITyposckuit 311K

10 OAO «HoBaTo» 2005 11 mutH T/TO - - 4,86 MJIH T

i ['TIK

11 ﬁ:{ooi?;;ii;n» 1983 2,3 mipa M3/ron - 1,898 mupz M°
benosepnsiii ['T13 3 3

12 ITAO «Cubyp XomauHr» 1980 4,63 mapa m°/rox 4,796 mapa m
['yoxunckuit ['TI3

1 1 2,62 3 - 1,87 3 -

3 ITAO «CiGyp XomuHry 988 ,628 mupa m°/ron ,875 Mapa m

HwxneBaproBckuii ['T13

14 1974 214 3 - 7 3 -
ITAO «Cubyp Xomauar» | 6,214 mpn mi/ror 5897 MapA M
Mypasnenkosckuit ['TI3 3 3

15 ITAO «Cubyp XomauHr» 1988 1,314 mupa m°/rox 1,107 mupa m
HsransrasnepepaboTka 3 3

16 ITAO «CrGyp XomuHry 1987 2,52 mapna m°/ron 1,779 mupa m
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[Tponomxkenue Tabmaump 1.1

1 2 3 4 5 6 /
FOxno6anbikckuit ['TI3

17 197 2 3 - 21 3 -
[TAO «Culyp Xonaunr» o8 93 mpz M/ron 3,213 mapam
Boiaramyposckuii ['TI3

1 1 2,77 3 - 2,44 3 -

8 [TAO «Culyp Xonaunr» 990 /7 MIpAMT/TOR A4S MIpA M

Cypryrckoe YIII' 3 3

19 OAO «Cypryraederas 1980 7,28 mapn m°/ron 6,235 mupa M
HOxHo-TIpuo6ekuit I'TI3

20 | [TAO «Cubyp Xomguar»+ | 2015 0,9 mupx M3/rox - 609 MH M3 -
I'pynna ["aznpom

[IpuBomxckun denepaibHbI OKPYT

21 Tyimasunckoe ' 1956 365 MuTH M3/TOo1T - 27,6 MutH M° -
ITAO AHK «bamnaedTs»
[ITxanosckoe I'TIIT 3 3

22 [TAO AHK «Bammedro» 1959 250 miH M°/TO 80,9 miH M
Hedreropckuii I'TI3 2 2

23 TTAO «HK «PocredTs 1967 680 miH M°/TO - 410,2 MuH M -
Otpagnenckui ['113 3 3

24 [TAO «HK «PocHeds 1962 360 maH M°/TO] 257,1 MiH M
Open6yprckuii I'TI3 40 mapn M3/ron n 2

25 ITAO «I"aznpom» 1974 6,2 MJIH T/TOJ 25,014 mapzm 1,73 w1
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[Tponomxkenue Tabmaump 1.1

1 2 3 4 5 6
OpenOypreckuii 13 3 3

26 ITAO T asmpos 1978 15 mnpa m°/ron 15 mupa m
JIYKONJI- L46 3

27 | IllepmuedTeoprcunTtes 1969 ’1 6341;1 E/I ’irT/?()H 1 - 1,06 mupx m°
TAO JIYKOWJIy ! A

28 | ITAO «TatHe(TH» 1956 | 0,976 mupx m3/rox - 820 myH M°
3aiikunckoe 'TIIT 3 3 3

29 [TAO «HK «PocredTs» 1996 2 MIIpJ M°/TOJT 685,8 MitH M 1773,2 MmiH M
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1.2 TlepcrieKTUBBI pa3BUTHUs MepepabOTKU MPUPOJHOTO U MOIMYTHOTO Tas3a B
Poccuiickon denepanunu

[lepcriekTHBBI pa3BUTHA TMEPEPaOOTKH MPUPOJHOTO M TOMYTHOTO Trasza
0a3upyloTCs Ha TMOBBINICHUU CTENEHU U3BJICUEHUSI IEHHBIX KOMIIOHEHTOB,
COJIEPIKAIINXCS B MPUPOIHOM rase, YTO B CBOIO O4epeqb, OyJIeT crocoOCTBOBAThH
Pa3BUTHIO JCHCTBYIOIIUX U CO3AHUIO HOBBIX Ta30XUMHUYECKHUX POU3BOCTB.

B pesynbrare yrayOneHuss nepepabOTKM Tra3a OpraHU3yeTcsl BBIMYCK
TOBApHOW TPOIYKIIMH, BOCTPEOOBAHHOW KaK BHYTPEHHHM, TaK ¥ BHEITHUM
PBIHKAMHU; CO3JAI0TCS TMPEANOChUIKMA JJi1 pa3BUTHUS B Poccum MpoayKiuu ¢
BBICOKMMHU TOTPEOUTEIIbCKUMU CBOMCTBAMU; CHIDKAETCS 3aBUCUMOCTH Poccuun ot
3apyOeKHBIX MOCTABOK MOJIMMEPHOU MPOTYKITUH.

Pa3Butne nepepaboOTKM CBSI3aHO €  MOJEpPHU3ALMENH JIEHCTBYIOIIMX
MOIIHOCTEW C TIIeNbI0 MOBBIIICHUS KAa4eCTBAa W aCCOPTHUMEHTa BBIMYCKaeMOM
OPOAYKIIMH, C peanu3alfiel HOBBIX MPOEKTOB C HCIOJb30BAHHEM OCBOCHHBIX
TEXHOJIOTUI TepepadOTKU JOOBIBAEMOTO YIJIEBOJIOPOJHOTO CHIPhS (BKIIOUAs
yBeMYeHUe TrayOuHBl  MepepadOTKU  dTAHCOJEpX alux  ra3oB). Bon
JIOTIOJIHUTEIBHBIX ~ MOUIHOCTEH 1O MepepadoTKe YIiIeBOJOPOIAHOIO  ChIpbsS
HamnpaBlieH Ha YAOBJIETBOPEHHE TOIUIMBHBIX W HEPTEXMMUYECKUX MOTpeOHOCTEH
P® u 6nu3nexamux pbIHKOB.

[lepciekTBHOE pa3BUTHE ra30NepepadaThIBAIOLINX TPOU3BOJCTB CBA3AHO:

1) ¢ yBenWyeHHEM JOJU JOOBIYM DTAHCOJIEPIKAIIETO Tra3a M IKUIKUX
YTIEBOJOPOIOB B TPAIUITMOHHBIX PETHOHAX Ta30/]00bIYH;

2) ¢ 3¢ bheKTUBHBIM U pAIlHOHAIBHBIM HCIOJIb30BAHUEM PECYpPCOB dTaHa
MPUPOIAHOTO Ta3a U JIPYruX JErKuX yriieBolopoAaHbix (pakiuii (Cs—Cs) ¢ uemnpio
IPOM3BOJACTBA  Ta30XMMHUYECKOM  MPOIYKIMU C  BBICOKOW  J0OaBICHHOMN
CTOUMOCTHIO;

3) ¢ pa3BUTHEM HOBBIX IICHTPOB ra3onepepadOTKU U Ta30XUMHH, B TOM
yuciae Ha 0Oa3e MecropoxkaeHuit Bocrounoi Cubupum um JlampHero Bocrtoka,
BKJIIOYAsi U3BJICUECHUE, XPAHEHUE U TPAHCIIOPT IeJIus;

4) ¢ paszpaboTrkoii W BHeIpeHHeM J(PPEKTHBHBIX  TEXHOJOTHIA
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MPOU3BOJICTBA  BBICOKOJWUKBUAHOW TMPOMYKIIMM BOCTPEOOBAaHHOW Kak Ha
BHYTPEHHEM, TaK ¥ BHEIITHUX PHIHKAX;

5) ¢ paspaborkoii u  BHeApPeHHEM J(PQGEKTUBHBIX  TEXHOJIOTHIA
IIPOU3BOJICTBA CUHTETHYECKUX KUAKHUX yriaeBoaopoaoB (CXKYVY), HanpaBieHHbIX Ha
pelieHue TpoOJIeM OCBOCHHS MajbiX, BbIPAOOTAHHBIX U YHAJICHHBIX OT
ra3oTPaHCIIOPTHONU CUCTEMbI TPYAHOJOCTYITHBIX MECTOPOXKICHUN, U ONTUMHU3ALIUN
JIOTUCTUYECKUX CXEM JJOCTABKU SHEPTOHOCUTEIICH MOTPEOUTENSIM;

6) ¢ mnoBbimieHHeM S(M(GEKTUBHOCTH MEPEepadOTKH CepOCOAepKAIINX
ra3os;

7)  CO CTOPOMTEIBLCTBOM HOBBIX M PEKOHCTPYKIIMEH/MOICpHHU3AIUCH
CYIIECTBYIOIIUX MPOU3BOJICTB 0JI€(UHOB, IOJTUMEPOB U METAHOJIA,

8)  pa3BUTHEC HOBBIX IICHTPOB TIa30MEPEPaOOTKH W Ta30XMMHH, B TOM
yuciae Ha Oaze mecropoxiaeHuit Bocrounoit Cubupu um JlampHero BocToka
TpeOyeT:

— CO3/ITaHUsI HOBBIX TEXHOJIOTHM mepepabOoTKu MPUPOJHOTO Ta3a ¢ BHICOKUM
COJIEp’KaHHMEM TeIIs U a30Ta, a TAKIKE CHCTEM OUYHMCTKU U CKUKECHUS TEIIHS;

— CO3/IJaHUsI HOBBIX KOHKYPEHTOCIOCOOHBIX Ta30XUMHYECKUX MPOU3BOICTB
BBICOKOM €IMHUYHON MOII[HOCTH;

— CO3[IJaHHsI CUCTEM TPAHCHOPTHUPOBKM U XPAaHEHUS Teiusi, MNPOAYKIUU
ra3zornepepadoTKy U Fa30XUMUH;

— pacuIMpeHusl CYIIECTBYIOIIMX CUCTEM COBITa TOTOBOM MPOJIYKIIUU, B TOM
yucJe dKkenopra B crpansl ATP.

Jnst  BHeapenus 3(h@exTuBHbIX  TexHosoruit mpousBojctBa CXKY
HEOO0XOUMO:

— pa3paboTaTh TEXHOJOTMH TMPOU3BOACTBA HOBBIX KaTaJIU3aTOPOB IS
cuntesa CXKY;

— pa3paboTaTh TEXHOJIOTMH TPOU3BOJACTBA HOBBIX KAaTadu3aTOPOB IS
cunte3a CXKVY;

— pa3paboTaTh  TEXHOJOTHYECKHWE  peImIeHus  JUII  MOJCPHH3AIUU

KOHCTpYKI_II/Iﬁ PCAKTOPHBIX OJIOKOB C IECJIBIO ITOBBIINICHHUA 1%0,¢
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3HEeprodHPEeKTUBHOCTU U €AMHUYHOW MOIIHOCTH MO MepepadaTbIBa€MOMY CHIPBIO
Y TIOJTy4aE€MbIM MPOIYKTaM;

— 0TpaboTaTh TEXHOJIOTUU BBIJEICHUS BOJOpPOJA B XOJA€ IPOU3BOJCTBA
MPOJTYKTOB CUHTE3A.

[ToBbrennto 3¢pHEKTUBHOCTH MEpepadOTKH CepocoiepKalluX ra3oB OyayT
CIIOCOOCTBOBATH:

— pa3paboTKa, OCBOCHUE M BHEAPCHUE TEXHOJOTHHA TOOBIYN M IMepepabOTKH
CEpPOBOIOPOJACOJIEPKAIIUX Ta30B C IPOU3BOACTBOM  IIUPOKOIO  CIEKTpa
NPOAYKIUHU (BOJOPOA, CEPHOUM KHUCIOTHI, YIOOPEHUI, KOPMOBBIX OEJIKOB U T.1I.);

— OCBOGHHE M BHEJIPEHHUE TEXHOJOIMI II0 HCMOJb30BAHUIO CEpPhl B
MIPOU3BOJICTBE JOPOKHO-CTPOUTEIBHBIX MAaTEPUATIOB;

— OCBOEHHE aJIbTEPHATUBHBIX HAMPABICHUHN HUCIIOIB30BaHUS CEPHI.

[Iporno3upyemsiii pocT 00BHEMOB JOOBIUM U TMEePepabOTKU YTIIEBOI0POI0B
CBS3aH C OCBOCHHMEM IIENb(OBBIX MECTOPOXKICHUN AaAPKTUUYECKUX MOpEH,
MECTOpOXKIEeHUN nosyocTpoBa fAman, mectopoxaeHuin Hanpmm-Ilyp-Tazosckoro
perunona, Bocrounoit Cubupu u JlansHero Boctoka. BBog HOBBIX MoITHOCTEH Ha
JNEUCTBYIONIUX TepepadaThIBAIONIUX MPEANPUATHIX HAMPABJICH Ha TOBBIIICHUE
rIIyOMHBI  TepepaboOTKH  YIJIEBOJOPOTHOTO ChIphS W  KauecTBa TOBApHOM
MPOJYKIIMUA, a TakKe Ha YIOBJIETBOPEHWE TOIUIMBHBIX W HE()TEXUMHUUYECKUX
notpedbHoctet PO u Onuznexamux pelHKOB. OXHIaeMbI BBOJ MOIIHOCTEH K
2035 roay 1o nepepaboTKe ra3a cocTaBuT 86,5 MIpA M3, 10 HepepaboTKe KUIKUX

yraeBoAopoaoB — 12 MutH T.
1.3 OcHoBHBIE BUJIbI TPOAYKIIUU

B Hacrosmee BpeMs ocHOBHbIMU Buaamu npoaykuuu ['TI3 Poccuiickoit
Qenepauuu  SABIAIOTCS NPUPOAHBIM Tra3, IOJABaEMbId B Ta30TPAHCIOPTHYIO
CUCTEMY, CKIKEHHBIE yriieBojopoaHbie Ta3el (CYT), mmpokas ¢paxims Jerkux
yraeBogopoaoB (ILIDJIY), stanoBas dpakimsi, CTaOUIBHBIN KOHIAEHCAT, TPOYKTHI
ero nepepadoTku u jp. [34].

B 2015r. ma TITI3 Poccmiickoit deneparuu ObUIO TPOU3BEICHO

58742,0 mnu M3  cyxoro rasza; 710,8 Teic. T osrama, 47403 teic.T CVYT,
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10868,2 teic. T LIDIIY, 996,5 Thic. T crabumbHoro Oen3uHa, 5157,9 ThIC. T
cepsr [33].

1.3.1 Cyxoii ra3 (cyxoii ra3 oTO€H3UHEHHbIN )

Cyxo#l ra3, MOCTaBJISIEMbId W TPAHCIOPTUPYEMBI MO MarucTpajibHbIM
ra3ornpoBoAaM, JOJKEH COAEPKATh MACCOBYIO KOHIIEHTPALMIO CEPOBOJIOPOJA HE
6onee 0,007 r/mM3, nmets Temnepatypy Touku pockl (TTP) o Boje npH JaBiaeHUH
B TOYKe oOTOOpa mpoOBl HWKE TEeMIlepaTypbl Ta3a B COOTBETCTBHH C
CTO T'azmpom 089-2010 [35].

[Ipupoansie roprourMe ras3bl M8 TPOMBIIIJIEHHOIO W KOMMYHAJIBHO-
OBITOBOTO HA3HAYEHHS JOJDKHBI COOTBETCTBOBATh IO (DU3UKO-XUMHUYECKUM
noka3zaressim TpedoBanusam ['OCT 5542-2014 [36] (tabmumer 1.2 — 1.3).

Tabauna 1.2 — du3uko-XuMHUYeCKHe NMOKa3aTeJu ra3a roprouero NnpupoaHoro,

MOCTABJISIEMOI'0 U TPAHCIHIOPTHUPYEMOI'O IO MAaruCTpajJbHbIM ra3onposoiam

3HaueHne IS MAKPOKIIUMATHICCKHUX

. Meton
HaumenoBanue noka3areis paiioHoB
= v UCTIBITAHUS
yMepeHHbI XOJIOTHbII
. Mo T'OCT 31371.1
1 KomnoHeHTHBIH cOCTaB, Onpenenenue
MOJIsIpHast 10181, % 00s13aTeIBHO [150] - TOCT
PHAT A0, 7o 31371.7 [156]
2 Temneparypa TOYKH POCHI 110
BoJzie (TTPB) mpu abcosroTHOM
I[aBJ'ICHZI/II/I 3,92 MIla (40,0 o 8.2
krc/cm®), °C, He BBIIIE:
— 3UMHUU TIEPUOJT -10,0 -20,0
— JICTHUW TIEPUOJ -10,0 -14.0
3 TemmepaTypa TOYKH POCHI TIO
yriesogopoaam (TTPys) npu
a0COIIOTHOM JIaBJIEHUH OT 2,5
ITo 8.3
1o 7,5 Mlla, °C, He BbIIIE:
— 3UMHUU IEpUOJ -2,0 -10,0
— JICTHUW TICPUOJT -2,0 -5,0

4 MaccoBasi KOHIIEHTpalust

3 0,007 o 8.4
CEpOBOIOPOa, I/M°, HE boee
5 MaccoBast KOHLIEHTpaIus
MepKanTaHoBoit cepsl, /M, He | 0,016 Ilo 8.4
Ooee
6 MaccoBast KOHIIEHTpaIUs 0,030 o 8.5

obeii cepsl, I/M°, He Gonee
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IIponoskenue Tadanubl 1.2

7 Tennota cropanust HU3LIast
IPU CTAHJAPTHBIX YCIOBUSX,
M]JIx/m2 (kkan/mS), He MeHee

31,80 ITo TOCT 31369
(7600) [157]

Tlo TOCT 31371.1-
TOCT 31371.3 [150-
0,020 152], TOCT 31371.6
[155],

T'OCT 31371.7 [156]

8 MoutsipHast 10J1sl KUCII0pO/a,
%, HE Oosee

Tlo TOCT 31371.1-
2,5 I'OCT 31371.7 [150-
156]

9 MousipHast 101 JUOKCHIa
yraepoaa, %, He Ooiee

10 MaccoBas KOHIEHTpaLHs

MexaHmdeckux npumeceit, r/m°, | 0,001 1[11%8F]OCT 223874

He Ooiiee

11 [TnoTHOCTH TIpU EIr? }éogr:ﬁg;m’ o 8.6

CTaHJAPTHBIX YCIOBHUSX, Kkr/m® peld ’
00s13aTeNbHO

[Ipumeuanus

1 MakpokiauMaTtrdeckue paionsl onpenesiot mo 'OCT 16350 [159].

2 Jletnnii nepuoxa — ¢ 1 mas o 30 centsa0ps. 3umuunii nepuod — ¢ 1 okts6ps o 30 anpens.
Ileproibl MOTYT OBITh H3MEHEHBI 10 COITIACOBAHUIO MEX/Y IOCTABIISAIONIEH U IPUHUMAIOLIEH
CTOPOHAMHU.

3 Jlna IIT, B KOTOpOM coziepkanue yriesoaopoaos CS5+Beicu He npesbimaeT 1,0 T/m°,
M0Ka3areib 3 J0MycKaeTcs He HOpMUPOBATh.

4 Ecnu 3HaueHue n1r00oro u3 nokaszareneit 4-6, 10 B reuenne roga He npesbimaeT 0,001 /M3, TO
B JJaJIbHENIIIEM JTaHHBIN MTOKa3aTeslb ONMPENesIoT He pexke | pa3a B Tof 110 COrNIaCOBaHUIO
MEXy MOCTaBJISIONIEH U TPUHUMAIOIEH CTOPOHAMM.

5 CranzapTHble yCIoBUs Ui onpenenenus nokasarenei 7 u 11 ykazansl B 'OCT 31369
(tabnuia P.1 [157]). CranmaptHas Temieparypa npu npuseneHun oobema [1I° k craHIapTHBIM
ycnosusim pasHa 20,0°C.

6 IIpu pacuerax mokaszatens 7 npuHUMaroT 1 kai paBHo# 4,1868 JIx.

7 J17st MECTOpOKICHHH M OJJ3€MHBIX XPAaHUJIUII, BBEJACHHBIX B aetictBue 10 2000 1.,
JIOIIYCKaeTCs MPEBBIIIEHNE HOPM MoKaszaTenel 2, 3, 9 no cornacoBanuto ¢ [TAO «I"aznpom».

8 Jlnist MarucTpasbHBIX ra30MpoBoA0B, BBOAUMBIX ¢ 01.2011 r. pekoMeHyeTcsl yCTaHaBIMBATh
B CIIELIMAJIBHBIX TEXHUYECKUX YCIOBUAX HOpMBI [uid nokasarenet TTPy u TTPys npu naBnenun
B TOUKe 0TOOpa mpoOs! Ha 5,0°C HUXKE MPOEKTHOW MUHUMAJIBHOM TeMIlepaTyphl ra3a B
ra3onpoBo/IE.

Ta6auua 1.3 — ®u3nko-xuMu4ecKkne MoKa3aTe/id ra3a roprovero NPUpPOIHOro

INPOMBIINIJICHHOI'0O " KOMMyHﬁJ’lLHO-ﬁLlTOBOFO Ha3HAYCHUHA

HaunmeHoBaHMe moka3areJst Hopma Metoa ucnbITaHUS
1 2 3
1 KomnonentHslii coctas, | He nopmupyetcs. | [lo TOCT 31371.1 - TOCT
MoJIsIpHast 10711, %0 Omnpenencare 0053aTEIILHO 31371.7 [150-156]
2 Husmas Temiora CropaHus 31.80
NpyU  CTaHIAAPTHBIX YCIIOBHS, (76700) ITo 8.2

M]JIx/m2 (kkan/mS), He MeHee
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IIponoskenue Tadauumbl 1.3

1 2 3

3 OOnacTe 3HAYEHUH YHCIA

Bo66e BBICIIIETO) IpH Ot 41,20 oo 54,50

CTaHz[apTHL(IX yCHOBmFX. (ot 9840 no 13020) To TOCT 31369 [157]

M]JIx/m (kkan/mo)

4 Ortknonenue umciia BoOOe

OT HOMHHAJBHOIO 3HAYEHHS, +5 *

%

5 MaccoBas KOHaueHTpauH;I 0,020 Io 8.3

CEpOBOJIOPOIa, I/M°, HE boee

6 MaccoBasi KOHIIEHTpaluUs

MEpKaNTaHOBOH cephl, I/M°, 0,036 ITo 8.3

He OoJtee
ITo TOCT 31371.1 - TOCT

7 MousipHast 10J1s1 KHCJIOPO/a, 0.050 31371.3 [150-152] TOCT

%, He Oosee ' 31371.6.T'OCT 31371.7 [155-
156]

8 MoumnspHas T0oJIT JUOKCH]IA 25 I[To TOCT 31371.1 - TOCT

yriepoja, %, He 6onee 31371.7 [150-156]

9 Temneparypa TOYKH DPOCHI
0 BOJAC MpH JaBJICHUU B
Touke oTOopa nmpoosl, °C

Hwxe temneparyper ITII B

ITo 8.4
TOYKe 0TOOpa MPOOHI

10 Temmneparypa TOYKH pOCBHI
no  yrmesojgopoaam  npu | Huxke temmeparypsr ITII B
JIaBIEHUM B TOUYKE OTOOpa | TOUKe 0TOOpa MpoOkI

poOsl, °C

ITo 8.5

11 MaccoBasg KOHUEHTpaus
MEXaHUYECKUX MIPUMECEH, 0,001 ITo TOCT 22387.4 [159]
r/M°, He Goltee

12 [limoTHOCTH npu | He HOpMupyrOT, onpeneneHue

3 ITo 8.6
CTaHJIapTHBIX YCIOBUSAX, KI/M° | 00513aT€NbHO

13 HHTEeHCHBHOCTL 3amaxa
I'TTI npu o6bemuol goie 1 % 3 ITo TOCT 22387.5 [160]
B BO3/yXe, Oalibl, HE MEHee

[Ipumeyanus

1 CranpapTHble YCIIOBHS AJISl MPOBEACHUS U3MEPEHUI M pacueToB nokasateneit 2. 3 u 12 — B
cootBetrctBuM ¢ ['OCT 31369 (Tabnuna P.1) [157].

2 Ilpu pacuerax nokasatenei 2 u 3 npuHUMaroT 1 xan paBHoi 4,1868 JIx.

3 B Poccuiickoit ®denepauuu craHmapTHas Temieparypa npu mnpuBeneHuun odOwbema [N k
CTaHJapTHBIM yciaoBHsIM paBHa 20°C.

4 Tlokazarenu 2-4 pacupocTpaHstoTcs Toiabko Ha 17, ucrmons3yemsplii B KaueCcTBE TOTUIMBA.

5 HomuHaneHOe 3HaueHue yucia BoOOe ycTaHaBIMBaIOT B Ipejesiax HOPMBI TOKa3aTenst 3 s
OTJIENbHBIX Ta30pACIIPEIETUTENbHBIX CUCTEM 10 COITIACOBAHMIO C TOTPEOUTENEM.

6 Ecnu 3naueHue aro0oro U3 mokazateneit 5, 6, 11 B reuenue roga e npesbimraet 0,001 r/mt, To
B JlaJbHEHIIeM JTaHHBIM MOKa3aTellb OMpPENesOT He peke OJJHOTO pas3a B TOJ IO COTIacOBaHUIO
MEXX/y TOCTaBIIMKOM U MTOTPeOUTENIEM.

7 Ilo cormacoBanmio ¢ morpedbureneM gomyckaercs momgava [IIT s sHepreTHyeckux Ieneu c
Oosiee BBICOKOM MacCOBOM KOHIIGHTpAlMe CepoBONOpOJa M MEpKalTaHOBOM cepbl IO
OTJIEBbHBIM I'a30IIPOBOJAM.

8 Ilo cormacoBanuio ¢ norpedurenseMm aonmyckaercs nonava I1I° ¢ Gonpielt MOISpHOW moyei

34




JTUOKCH/IA YIIIepo/ia O OTAEIbHBIM ra30MpoBO/IaM.

9 Jlns I, B KOTOPOM coiepskaHue yriieBogopoaoB Csiswem HE TpeBbimaet 1,0 r/M°, mokasarens
10 monmyckaeTcsi He HOpMHPOBATh.

10 IToka3zatens 13 pacnpoctpansercs Tobko Ha [1I" KOMMYHaTEHO-OBITOBOTO HA3HAYCHUSI.

11 Jna III" mpoMbIIUIEeHHOTO Ha3HAY€HUs MOKa3aTeiab 13 yCTaHaBIMBAKOT IO COIIACOBAHUIO C
OTPEOUTETIEM.

12 Temmeparypy III' B Touke orbopa mpoObl ompenmensior mo I'OCT 8.586.5 [161]. B
Poccniickoit ®enepauuun omnpeneneHue temuneparypsl IIIT mpoBomsaT Takke IO CTaHIapry
OAO «I"asmpom» CTO Tasmpom 5.2-2005 [162] winu npaBuiaam mo merposoruu TP 50.2.019-
2006 [163].

1.3.2 Dran (sTanoBas (ppakuus)

DrtaHoBas Gpakius MPEICTaBIsIET COO0H IEHHOE ChIphe I He(TEXUMUH.
Hcmonp3yeTcss i TPOW3BOACTBA JTHIICHA, M3 KOTOPOTO, B CBOIO OYEpPEIb,
MOJTYYArOT STHJIOBBIN CIUPT, TIUIEPHH, dTHICHTIINKOIb, TUXJIOPITAH, XJIOPUCTHIN
STUJI, HOJMATUIICH | T.1. [Ipu nanbHeien nepepaboTke NepeUrCcICHHBIX BEIIECTB
MOJIYYarOT JIAaKW, pPAaCTBOPUTEIH, KPACHUTEIHM, MOIOIIUE BEIIECTBA U JIPYTYIO
XUMHUYECKYIO ITPOTYKITHIO BRICOKOM CTENEHHU Tepe/ieiia HoAHITHAEH.

I[To ¢du3MKO-XUMHYECKUM TIOKa3aTelasM dTaHoBas (pakius JOJDKHA
COOTBeTCTBOBaTh TpeboBanusM TY 0272-022-00151638-99 [37], npuBeneHHBIM B

tabsmure B 1.4.

Tabdauna 1.4 — @uznko-xuMmu4Yeckue MOKa3aTeJd ITaHOBOW (Qpakuuum B
coorBercTBuM ¢ TY 0272-022-00151638-99 [37]

HanmenoBanme nmokasarens Hopwma o mapkam

A b

1. MaccoBas 101 KOMIIOHEHTOB, %
MeTaH, He 0oJiee 2,0 20,0
9TaH, HE MEHEe 95,0 60,0
nporaH, He Ooee 3,0 He HopMupyetcs
cymmMma yrieroopoioB C4 u Bblliie, He Ooee Orc. 2,0
2. Maccosas nonst CO2, He 6onee 0,02 He nHopmupyercst
3. MaccoBas 07 CEpPHHCTHIX COCJIMHCHUH B 0,002 0,002
nepecueTe Ha cepy, % He Oosee
4. MaccoBas 10J11 cepoBojiopoJia, %, He Ooee 0,002 0,002
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1.3.3 CxmxeHHBIE YTIEBOIOPOAHBIE Ta3bl

CVYT ucnons3yror:

— B KayeCTBE albTEPHATUBHOTO WCTOYHHMKA Ta30CHAOKEHUS W
razuuKalny yIajJeHHBIX OT MaruCTPaIbHBIX Ta30IIPOBOOB HACEICHHBIX ITyHKTOB
Y IPOMBIIIJICHHBIX 0OBEKTOB, & TAK)KE PETUOHOB C OTPAaHUUYEHHBIMH WU CIIUIIKOM
JIOPOTUMHU  MECTHBIMH DHEpropecypcamMu (IJOCTaBISIOTCSA KEIE3HOIOPOKHBIM,
aBTOMOOMJIbHBIM, PEUHBIM UM MOPCKUM TPAHCIIOPTOM);

- B Ka4ECTBE Ta30MOTOPHOTO TOILJINBA;

— JUISL TOTPEOJIEHUS B JKUIIMITHO-KOMMYHAJIbHOM XO3SIICTBE;

— B HE()TEXUMHUYECKOM MPOMBIIIJIEHHOCTH B KAYECTBE ChIPbSI U AP.

Mapku cxumxennsix razoB no ['OCT P 52087-2003 [38] mpuBeneHbl B
tabnuie 1.5.

Taboauua 1.5 — Mapku cKMKEHHBIX I'a30B

Mapka HanmenoBanue
IIT IIponan TexHU4eCKUil
A [Iponan aBTOMOOWITBHEI
I[IBA [Iponan-6yTaH aBTOMOOHUIHHBIN
IIBT [Iponan-0yTaH TeXHUYECKHUN
BT ByTtan TexHuueckuit

ITo ¢wu3uko-xumudeckuMm mnokazatemsiM CYIT MOKHBI COOTBETCTBOBATH

TpeOOBaHMIM, YKa3aHHBIM B Tabymiie 1.6.

Tabauna 1.6 — TpeooBanusi k mapkam CYT

HanmenoBanue nokazarens Hopma su1s Mapk MeTox uctbITaHus

T IHA | IIbA | TIBT BT
1 MaccoBas J10JIs1 KOMIIOHEHTOB, %o: IIo 'OCT 10679-

CyMMa METaHa, 3TaHa ¥ 3THUJIEHA He nopmupyercs 76 [39]

CyMMa IpoTiaHa ¥ TpOTHIIeHa, 75 B B He Hopumpyetcs

HE MEHEee

B TOM YHCJIE IIPOIIaHa — 85+10 | 50£10 - -

cymMMa OyTaHOB M OYTHJICHOB: He nopmupyercs — —

He Oonee — — — 60 —

HE MeHee — — - - 60

CyMMa HenpeeIbHbIX B 6 6 B B

YIJI€BOJIOPOJIOB, HE Ooee
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IIponoskenue Tadauumb 1.6

2 OOBeMHas JIOJIS KUIAKOTO OCTAaTKa
npu 20°C, %, He Gonee 0,7 0,7 1,6 1,6 18
3 JlaBiieHMe HACHIIICHHBIX TAPOB ITo 'OCT P 50994-
n30bITouHOE, MIla, mpu 96 [40] nnn
Temreparype: T'OCT 28656-90 [41]

witoc 45°C, He Oonee 1,6

munyc 20°C, He MeHee 0,16 _ 0,07 _ _

munyc 30°C, He MeHee - 0,07 - - -
4 MaccoBast J0J11 CEpOBOAOPOIA U ITo TOCT 22985-
MEpKaINTaHOBOU cephl, %, He Oosee 0,013 | 0,01 0,01 | 0,013 | 0,013 |90 [42] wan

I'OCT P 50802-95 [43]

B TOM YHCJIE€ CEpOBOJIOPO/IA, HE ITo TOCT 22985-
Goee 0,003 90 [42] unu
I'OCT P 50802-95 [43]

5 ConepxaHuie CBOOOIHOM BOBI U Oreyrersie
HIeJI04H
6 MlHTeHCHBHOCTH 3amaxa, Oajuibl, HE 3 ITo 'OCT 22387.5-
MeHee 2014 [44]
IIpumeganus

1 JonyckaeTcs He OIpenessiTh MHTEHCHBHOCTH 3alaxa MpPH MacCOBOH JI0Jie MEpPKalTaHOBOM Cephl B
cxmxeHHbix razax Mapok IIT, IIBT u BT 0,002 % u 6onee, a mapok IIA u IIBA — 0,001 % u 6onee. Ilpu
MacCoOBOH J10JIe MEPKANTaHOBOM CEepbl MEHEE YKA3aHHBIX 3HAYCHHWI MM MHTEHCUBHOCTH 3amaxa MeHee 3
0aJIOB CHKMKEHHBIE Ta3bl TOJKHBI OBITH OIOPUPOBAHBI B YCTAHOBJIEHHOM ITOPSAIKE.

2 llpu temneparypax muHyc 20°C um munyc 30°C naBieHHE HACBHILICHHBIX NMApOB CXKIKEHHBIX Ta3oB
ONPEAEISAIOT TONBKO B 3UMHUH MEPHOJ,.

3 Ilpu npumeneHun cxmkeHHbIX razoB Mapok [IT m [IBT B kauecTBe TOmIMBa JUIsi aBTOMOOHIIBLHOTO
TpPaHCIIOpPTa MaccoBas JOJNsS CyMMBI HENpeAeibHBIX YIIEBOJOPOAOB HE JOJDKHA mpeBblmaTh 6 %, a
JTaBJICHHE HACHIIIEHHBIX apoB M0JKHO ObITh He MeHee 0,07 MlIla mns mapoxk IIT u IIBT npu temneparypax
muHyc 30°C u munyc 20°C cOOTBETCTBEHHO.

K cxumxkeHHBIM YIIICBOAOPOAHBIM TIa3aM, IIOCTABIIACMBIM Ha J3KCIIOPT,

NPEABIBISIIOTCA  O0COOble  TpeOOBaHWS, HampuMep, B  COOTBETCTBUH  C

TOCT P 51104-97 [45] (ta6muma 1.5).
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Ta6muua 1.5 — T'a3pl yrieBoAOpOAHBIC CHKMKEHHBbIE, MOCTaBJsieMble HA

IKCHOPT
. Hopwma no mapkam
HanmeHoBaHue nokazaresnein
IIT bT CIIBT

TemoTa cropanus ausmas, MJx/kr 455 46,5 46,0
MaccoBas 10J1s1 KOMIIOHEHTOB, %o:

— MeTaHa-3TaHa, He Ooiee 2,0 - -

— IIpoIIaHa:

— He OoJtee - 1,0 -

— He MEHee 95,0 - 40,0

— CyMMBbI OyTaHOB:

— He OoJtee 5,0 — 60,0

— HE MEHEee — 98,0 -
B TOM YHCJIC:
— H-OyTaHa, HEe MEHee — 96,0 —
— u300yTana, He OoJee — 2,0 —
— CYMMBI HETIPEIETbHBIX YTIIEBOAOPOIOB, HE 2,0 0,1 2,0
Ooiee
O6nemuas nois xuakoro ocrarka mpu 20°C, ve
Gortee OtcytcTBHE 2,0 2,0
JlaBnenne HachinieHHBIX MapoB npu 45°C, MlI1a,
He Ooee 1.6 0.6 1,6
MaccoBast osist o01Ieit cepbl (s

0 0,01 0,005 1,6
HEOJ0PUPOBAHHOTO ra3a), %, He OoJee
VcnpiTanne Ha METHYIO TUIACTUHKY (A5
Beiaepxusaer
HEOJIOPUPOBAHHOTI'O T'a3a)
o

MaccoBas 10is MCTaHOJIa, A), He Ooee 01005 0’005 0,005
Conepskanrie cBOOOAHOM BOJIBI U IIETOYHU OTCyTCTBHE
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1.3.4 Illupoxas ¢ppaxius JErKux yriieBoA0OPOI0B

[Tokazarenu kauectBa IIIDJIY npuBeneHsl B Tadnuie 1.6 B COOTBETCTBUU C
TV 38.101524-2015 [46] (Taxke MoryT ObITh wucHonb3oBaHbl TY 0272-084-
00151638-2011 [47] u ap.).
Taboaunma 1.6 — Texuuueckue TpedoBanus k DAY (mo TV 38.101524-
2015 [46])

Mapku
[Tokazatenu P

A b
VYrieBogopoaHbiii cocTa, % Mac.:
C1 + Co, He Oonee 3 5
Cs, He MeHee 15 -
C4 + Cs, HEe MeHee 45 40
Cs + BrICIIHE, HE OOJIEE 15 30
MaccoBas mist Metanona**, %, He 6oJjee 0,15
Coneprkanue cepoBoaopoaa, %, He 6osee 0,003
ConepxaHrie CBOOOTHOM BOBI U IIETIOYN OtcytctBue. Onpenenenue 00s13aTeIbHO
Buemnnii Bug becuseTtHast npo3paydHast )KUIKOCTh
** HopMa metaHona He 6onee 0,15 Bcrynuna B cuity ¢ 01.06.2017 1.

Conepxanue B IIDITY nerkux YB — meraHa u 3TaHa, OrpaHUYEHO

TpeOOBAHUSIMU 10 3HAYEHUIO OOIIETO JIABJICHUS HACBIIICHHBIX MMAPOB JJI YCIOBUM
TPAaHCIIOPTUPOBKA M XpaHEHHs (CBA3aHO C TMPEAYNPEexKIACHUEM 00pa3oBaHUs

ra3oBbIX MPOOOK U YMEHBIIEHUEM MOTEPh OT UCMIAPEHUS).
1.3.5 Konnencar ra3oBblidi CTaOWIBHBIN

[Io coxmepkaHHMIO XJIOPUCTBIX cojiel, cepHUCThIX coeauHeHuit KI'C
noApa3fesatoT Ha rpynnel (tabnuua 1.7). B ycmoBHom o6o3Hauenun KI'C
YKa3bIBAIOT €ro rpymnny B 3aBUCHUMOCTH OT 3HAYEHUM KOHIIEHTPAIUU XJIOPHUCTHIX

COJIEN, MACCOBOM JIOJIM CEPOBOJOPOAA U METWII- U ATUIIMEPKAIITAHOB.
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Ta6anua 1.7 — TpeooBanusa k KI'C mo TOCT P 54389-2011 [48]

HanmeHnoBanue mmokazareinst

3HaueHue 715 TPYIIIbI

MCTOI[ HUCIIBITaHUA

1 \ 2

1 JlaBneHue HACHIIEHHBIX MapoB, Klla 66,7 (500) ITo T'OCT 1756~
(MM pT. cT.), HE Goee 200 [49],

I'OCT P 52340-

2005 [50]
2 MaccoBas 1oJist Bojibl, %, He OoJiee 0,5 ITo TOCT 2477-65 [51]
3 MaccoBast JOJISI MEXAaHUUYECKHUX 0,05 ITo T'OCT 6370-83 [52]
npumeceii, %, He bonee
4 MaccoBasi KOHLIEHTPAIHsI XJIOPUCTBIX 100 300 ITo T'OCT 21534-
coneii, Mr/nM>, He Gornee 76 [53]
5 MaccoBas nosst cepsl, %o He nopmupytor. [To TOCT P 51947-

Onpenesnenue 1o 2002 [54],
tpeboBanuto notpedutens | TOCT 19121-73 [55]

6 MaccoBas 10151 CepOBOIOPO/Ia, MUITH 20 100 ITo 'OCT P 50802-
(ppm), He GoJiee 95 [56]
7 MaccoBast IOJISI METHII- U 3THI 40 100 ITo 'OCT P 50802-
MEpPKaNTaHOB B CyMMe, MJIH (ppm), He 95 [56]
Oosee

8 InotrocTs mpu 20°C, Kr/m3;

He Hopmupytor.

TTo TOCT 3900-85 [57]

Onpenenenue
00s13aTeIbHO
15°C, kr/m® He nopmupytor. [To T'OCT P 51069-
OmnpeneneHue 1o 97 [58]

TpeOOBaHUIO OTPEOUTEIS

9 Beixon dpaxiuit, % 10 TeMIiepaTyphl, He nopmupytor. ITo TOCT 2177-99

°C: Omnpenencaue (metox b) [59]

100, 200, 300, 360 0043aTeNbHO

10 MaccoBas nons nmapaduna, % He nopmupytor. ITo TOCT 11851-

Omnpenernenue Mo 85 [60]

TpeOOBaHUIO OTPEOUTEISI

11 MaccoBast 107151 XJIOpOPraHUUYECKUX He HOopMmupytoT. ITo TOCT P 52247-

coeaMHeHui, MaH L (ppm) Onpefenenue no 2004 [61]

TpeOOBaHUIO OTPEOUTEIS

[Ipumeuanus

1Tlo cormacoBanuio ¢ motpedurensiMu jpomyckaercss Boinyck KI'C naBieHHeM HaCHIIEHHBIX
napoB He 6onee 93,3 (700) Ila (MM pT. CT.).

2 Jlns opraHu3anuii, nepepadbaThIBalOIIMX CEPHUCTOE ChIPbE M BBEIEHHBIX B IKCIUTyaTallUIo 10
1990 r., nomyckaeTcsi MO COTJACOBAHMUIO C MOTPEOUTENIIMU M TPAHCIIOPTHBIMH KOMITAHUSIMU
TpeBbIIEHHe 3HaYeHHs Mo TokazaTemo 6 a1 KI'C rpymmel 2 go 300 wmumi(ppm) u mo
nokazaremo 7 a1 KI'C rpymmst 2 1o 3000 s (ppm).

3 Ecnu xots 661 o ogHoMy u3 nokazateneil KI'C oTHocAT k rpymme 2, a o JpyruM — K rpyrine
1, To KI'C npu3HatOT COOTBETCTBYIOIIUM TpyIiIe 2.

4 Tlokazarenu 5-7 ompenensioT 1Mo TpeOOBAaHUIO MOTPEOUTENS TOJBKO Ul KOHJIEHCATOB C
COJIEpKaHUEM CEPHUCTHIX CoeTMHEHMH (B mepecuete Ha cepy) 6onee 0,01 % mMacCOBBIX.
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http://files.stroyinf.ru/Data2/1/4294846/4294846661.htm
http://files.stroyinf.ru/Data2/1/4293853/4293853332.htm
http://files.stroyinf.ru/Data2/1/4294829/4294829563.htm
http://files.stroyinf.ru/Data2/1/4294823/4294823133.htm
http://files.stroyinf.ru/Data2/1/4294832/4294832123.htm
http://files.stroyinf.ru/Data2/1/4294845/4294845358.htm
http://files.stroyinf.ru/Data2/1/4294834/4294834165.htm
http://files.stroyinf.ru/Data2/1/4294819/4294819282.htm
http://files.stroyinf.ru/Data2/1/4294819/4294819282.htm
http://files.stroyinf.ru/Data2/1/4294824/4294824357.htm
http://files.stroyinf.ru/Data2/1/4294850/4294850544.htm
http://files.stroyinf.ru/Data2/1/4294831/4294831953.htm
http://files.stroyinf.ru/Data2/1/4294839/4294839352.htm
http://files.stroyinf.ru/Data2/1/4294812/4294812645.htm

1.3.6 T'a30BbIit GeH3UH

["a30BbIil O€H3WH TNPUMEHSETCS B KA4eCTBE CHIPhS B HEPTEXHMMHUHU, Ha
3aBOJIaX ~ OPraHMYECKOro CHUHTe3a, a Takke Ui  KOMIIAyHIHPOBAHHUSA
aBTOMOOMJILHOTO OeH3MHA (MTOJIydeHUs: OCH3MHA C 33JJaHHBIMHU CBOMCTBAMU MyTEM
ero CMEIIMBAHUS C IPYTUMU OCH3UHAMM).

TpeGoBanus K ra3oBOMy O€H3MHY CTaOWIBHOMY TMpEJCTaBIEHBI B

tabume 1.8.
Tabaunma 1.8 — TpeboBaHusi K ra3oBoMy OeH3MHY CTA0WJIBHOMY B
coorBercTBUM ¢ TY 0272-003-00135817-2000 [62]

HaumenoBanue Hopma
®DpakIMOHHBIH cOcTaB OEH3MHA I'a30BOr0 cTadbMiIbLHOrO0, °C
* HavaJio kuneHus, °C, He HIDKE 25
* koHel kuneHus, °C, He BEIIIE 150
* 00BEMHAs 0JIA OCTaTKa B Kooe, %, He Oomee 1,3
* 00BeMHas1 J10JI1 OCTaTKa U MOTEPh, Yo, HE OoJIEe 5,0
Conepxkanne Gpakruueckux cmoi, mr/100 mi, He Oonee 5,0
JlaByieHre HACBHIICHHBIX MMapoB, rlla, He 6oiee 1390
CopeprxaHue BOJbI U MEXaHUYECKUX ITPUMeECe OTCYTCTBYET
MaccoBas nosist o0111eit cepbl B 6eH3une, %, He Oosee 0,1
I{BeT GeH3uHa OeCIBETHBIH, MPO3payHbIil
[InoTHOCTH O€H3MHA Ta30BOT0 CTAOUILHOTO MIPH TEMIIEPaType 0.725
15 rpanycos He 6oree, r/cm° ’

Onpenenenvue (GU3UKO-XUMHUUECKUX U HMHBIX XapaKTEPUCTUK Ta30BOTO
OeH3MHA U IPYTrUX HePTEHPOIYKTOB MPOBOJAAT B COOTBETCTBUH C JCHCTBYIOIIMMHU
HOPMATHUBHO-TEXHHUYECKUMHU JOKyMeHTamu [63 - 104].

1.3.7 T'azoBas cepa

'a30By10 cepy BBINYCKAalOT B HECKOJbKUX BHUIAX: MXKUJIKOM, KOMOBOM,
dbopMoOBaHHOM (UelTyHpOBaHHAas, TPaHYJIUPOBAHHAS, MOJIOTas Cepa).

TexHuyeckass cepa HCHOJB3YeTCS JIsI MPOU3BOJACTBA CEPHOM KHUCIOTHI,
Cepoyryiepojia, KpacuTesie, B IE/UIF0JI03HO-OyMaXKHOM, TEKCTUJILHOW U JPYTUX
OTPACIISAX MPOMBIIUICHHOCTH.

[To ¢pM3MKO-XUMHUECKUM TIOKA3aTeIsIM TEXHUYECKas cepa B 3aBUCUMOCTH OT

BUJa W Ha3HA4YCHUA OOJDKHA COOTBETCTBOBATHL HOpMaM H TpC6OBaHI/I$IM

TOCT 127.1-93 [105], CTO I'aznpom 040-2008 [106], TOCT P 56249-2014 [107].
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1.3.8 I'enmit

[IpakTryecku BeCh MOTPEOIAEMBIN B MUPE reuil JOOBIBAIOT U3 IPUPOAHOTO
rasa. MHUpOBBIE 3amachl TeMs OLIEHUBAIOTCA ceiiuac B 56-60 mupa m®. O6beMHOE
coaepskanue reaus e npessimaet 3,0 %.

I'enuiicopgepkaiuM  IPUPOAHBIM  I'a30M  CUMTAIOT IPUPOJHBIM  ras,
KOHIIEHTpalus reaus B koropoM npesbiiiaetr 0,05 % 06.

["enuit UICMONB3YIOT ATl CO3/IAHUS 3AIIMTHOM aTMOC(EPHI MPH TUIABKE, PE3Ke
U CBapke AakTUBHBIX MeTaIoB. ['a3000pasHbIi Tenui HUCHOJb3yeTcs s
U3rOTOBJICHUSI  JBIXaTENbHBIX cMeceld (IMpU TIIyOOKOBOJHOM  IOTIPYKEHUU
BOJOJIA30B), Kak MHEPTHAas Cpeaa s TEXHOJOTMYECKHMX IPOILIECCOB, B
TEYEUCKATEISIX, B HApy)KHOH HEOHOBOM peEKiame, I 3all0JIHEHMs IIApOB U
TUpuxKa0iIeH u T.1.

XapakTepUCTUKU TeIMsl ra3000pa3HOro (CKaToro) MpUBEAEHBI B TaOJIMLE
1.9.

Ta6nmuma 1.9 — @OuU3MKO-XMMHYECKHE TMOKa3aTeJd Tejusi ra3000pa3Horo

(cxxartoro) (mo TY 0271-135-31323949-2005 [108])

["enuit ra3000pa3HbIif
ITokazarenn ,

Mmapka "A" mapka "Bb"
O6nemuas nois renus [Hel*, He meHee 99,9950 % 99,9900 %
O06bemHas noist Bogoponaa [Hz], ve 6onee 0,0001 % 0,0025 %
O6bemHas nons azota [N2], He 6onee 0,0005 % 0,0020 %
Oonemuas gonst Ox+Ar, He Oosee 0,0001 % -
O6bemHuas nons kuciopona [O2], He 6onee - 0,0005 %**
OO0bemMHas nons aprona [Ar], He Ooree - 0,0001 %**
OobvemHuas goasa CO2+CO, He 6onee 0,0002 % 0,0010 %
OObeMHas J0Js YTIIEBOJOPOJIOB, HE Ooliee 0,0001 % 0,0005 %
O0nemuas gois HeoHa [Ne], He 6osee 0,0040 % 0,0090 %
OObeMHas 707151 BOJISIHBIX MapoB, He Ooliee 0,0005 % 0,0020 %

* — 00beMHast 101 TeIUs JJaHa B TIEPECUETE Ha CYyX0€ BEIIECTBO;
** — yn cymmapHast oobemMHast 1ot Oz2+Ar B renuu Mmapku "B", He 6omee 0,0006 %

XapaKTEepUCTUKH TeJIMs ra3000pa3HOro BHICOKON YMCTOTHI MPEJCTABIICHBI B

tabmurte 1.10.
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Ta6auua 1.10 — XapakrepucTuka rejiusi ra3000pa3Horo BbICOKOH YMCTOTHI B

coorBercTBuM ¢ TY 0271-001-45905715 [109]

HaumenoBanue Mapka «50» Mapka «55» Mapka «60» Mapka «70»
He, % ne menee™ 99,999 99,9995 99,9999 99,99999
Ne, % He Oonee 0,0005 0,0001 0,000015 0,000001
O2+Ar,% He 6onee 0,0001 0,00005 0,000015 0,000001
N2, % He Oonee 0,0002 0,0002 0,000045 0,000005
H>, % He Gosnee 0,00005 0,00003 0,000005 0,0000001
CO2 u CO, % ne 6onee 0,0001 0,00005 0,00001 0,0000001
Metana (CH4), % He 6onee 0,00005 0,00002 0,00001 0,0000001
Boasubix napos, % He Gonee 0,0005 0,0003 0,0002 0,0001

1.3.9 Texuuueckuii yrieposa

Texauueckuil yriaepos (CTapoe Ha3BaHHWE — CaXka) COCTOMT B OCHOBHOM W3
yraepoaa (90-99 %), somopona (0,3-0,5 %) u kucnopona (0,1-7,0 %). B cocras
TEXHHYECKOTO yIJIepoJia MOTYT TaKXe BXOAUTH cepa (1o 1,5 %) u 301ma (10 0,5 %).
[Io cTpykType TEXHMYECKHW YTIEPOJ] COCTOMT M3 YacTHI[ pasMepoM OT 9 1o
300 aM um Oonee, oOpa3ylOUIUX pPa3BETBICHHBIC IEMOYKH, (opMa KakIOW U3
KOTOPBIX OJiM3Ka K chepuyeckoil. Y aelnbHasi HOBEPXHOCTh XapaKTEPHU3YET CTENEHb
JUCIEPCHOCTU: 4YE€M MEHbLIe pa3Mep 4YacTHllbl, TeM OoJjblle €€ YyielbHas
MOBEPXHOCTh. BBICOKOUCTIEPCHBIN TEXHUYECKUM YTIIEpo]l UMeeT OoJiee YepHBII
IBET U 00JagaeT OOJIbIIeH Kpacsieh CliocOOHOCTHIO.

[To ocHOBHBIM crocOOaM MPOM3BOJICTBA PA3TUYAIOT TEXHUYECKUN YTIEPOJ
IIEYHOM, KaHAJIBHBIA U TEPMUYECKHI; MO NMPUMEHAEMOMY CBIPBIO — Ta30BbIN, U3
KUJKUX YTJIEBOJAOPOAOB JIMOO CMEIIAHHOTO ChIpbsl (ra3 C J00aBKOW KHUIKHUX
IPOJYKTOB MJIM MApbl JKUAKOCTH ¢ razamu) [128].

TexHu4eckuil yriiepoJ HCHOJIb3YETCsl B PE3UHOTEXHUYECKONM U IIUHHOMN
npombiniuieHHOCTH (80 % ot of0mero oObemMa €ro MpOW3BOJACTBA), B
AIEKTPOTEXHUYECKOM, JIAKOKPACOYHOM, MONMUTrpaduueckod W APYTHUX OTPACIIX
MIPOMBIIIJICHHOCTH.

[To (QU3MKO-XMMUYECKUM TIOKA3aTeNsiM TEXHUYECKUH YIIepoJl JOJKEH

COOTBETCTBOBATh TPEOOBaHUSIM M HOPMaM, YKa3aHHBIM B Tabymie 1.11.
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4%

Taoauna 1.11 — ®u3uKo-XUMHYECKHE MOKA3aTeIH TeXHHYeckoro yriaepoaa (mo FOCT 7885-86 [110])

HanMmeHoBaHue mokazareis

1
1. Y nenpHas reomeTpuyecKkast
TIOBEPXHOCTE, M%/T
2. YenwHasi ycoBHAs
TIOBEPXHOCTE, M%/T
3. YenbHasi BHEUIHSIS
TIOBEPXHOCTh, M/T
4. Woamroe umcio, r/kr
5. YaenbHas ancopOIMoHHas
TIOBEPXHOCTh, M2/T
6. AGcopOnus quOyTridranara,
cM®/ T
7. pH BoxHOM cycnieH3uun

8. MaccoBas 1o noTeps npu
105°C, %, "e 6o1ee

9. 301bHOCTSD, %, HE OOJICe

10. MaccoBas gons ocraTtka, %,
He Oosiee, TIOCie MpoceBa yepes
CHUTO C CETKOM:

0045

05

014

11. MaccoBast 1osst o01ieii cepsl,

%, He Oomee
13. MaccoBag 10Js IIbUTH B

rpaHyJIMpOBaHHOM yriepoae, %o,

He Ootee

11245
2

109 + 4
121+ 6
119+5

103 £5
6-8

(6,5-8,5)

0,9
0,45

0,08
0,001
0,02

11

11234
3

98+4
105+ 6
109+5

101 +4
6-8

0,9 (0,4)
0,45 (0,3)

0,08
0,0010
0,02

11

K354 11324
4 5

90-100 @ 75-82

- 84+ 6

He Oosiee
150 84 +4
- 100 £ 5

3,7-45 7-9

1,5 0,9 (0,5)
0,05 | 0,45 (0,3)

0,08 0,08
0,0010 0,0010
0,004 0,02

- 11
- 6

Hopwma nnst mapku

I1514
6

50 - 57

0,9
0,45

0,08
0,0010
0,02

11

11701
7

33-39

0,08
0,0010
0,01

11702

0,5
0,50

0,08
0,0010
0,02

11

1705

110+5
7,5-95

0,5
0,30

0,08
0,0010
0,01

11803
10

14 -18

0,5
0,45

0,08
0,0010
0,01

T900
11

12-16

0,4
0,15

0,08
0,0010
0,02
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IIpononkenue Tadauunl 1.11

1 2 3 4 5 6 7 8 9 10 11
14. HacpinHas mioTHOCTh
TpaHyJIMPOBAHHOTO YTJIEepoa, - - - - - - - 320 - 400 | 320 - 400
Kr/M° B TIpejienax
HE MCHee 330 (310) 340 (320) - 340 (330) 340 420 400 - - -
15. Ceetomnpomnyckanue
TOJIyOJIBHOI'O IKCTPAKTA, %0, HE 90 90 - 85 85 - - - - -
MeHee

16. ITpoyHOCTH OTHENBHBIX
rpanyn, H

17. ConpoTuBIIEHHE TPaHyJI
TEXHUYECKOTO yriiepoaa
pa3pymeHuro Ha anmapare ['UT-
1, %

18. MaccoBasi mpoyHOCTb TpaHya| b5 -25 5-25
TEXHUYECKOTO yrieposa, Kr (3-6) (3-6)
19. MaccoBas 10515 IbUIK B

IpaHyJMPOBAaHHOM YTJIEPOC Ha 6 6 - - 6 - - - - -
ammapare ['UT-1, %, ne 6onee

[Tpumeuanus

1 C 01.07.91 nopma no nokazatemnto 1 ams mapku [1 514 He HopmupyeTcs..

2 A6copOuus nubyTunpTanaTa 11 HerpaHyIMPOBAHHOTO TEXHMYECKOTo yriepoaa Mapku I1 705 - (120+5) em®/100 r, mapku IT 803 - (93 + 7) cm¥/100 T,
30516HOCTB 1151 Mapok IT 705 u IT 803 - ve 6onee 0,20 %; pH BoaHoOl cycnien3uun s mapku [1 803- 7,5 - 9,5.

3 Hopma o mokasatemnto 7 mist Mapok I1 234 u I1 514, npennazHaueHHBIX AJIs1 IPOU3BOICTBA PE3WHOBBIX TEXHHYECKHUX M3ACIHH, - 7 - 9, st mapku K 354,
n3rotoBisieMoii COCHOropcKUM rasonepepadaThiBalONIMM 3aBOJIOM U MPEIHA3HAYEHHOM Ui pe3UHO- M AJIEKTPOTEXHUYECKOW MPOMBIIIICHHOCTH, - 3,4 -
4,2.

4 Jlns nokazareneit 7- 9, 14, 18 B ckoOkax yka3aHa HOpMa JJIsl TEXHUYECKOIO yriiepo/ia, TPaHyIMPOBAHHOTIO CYXHM CIIOCOOOM.

5 Iokazarens 16 s mapku [1 514, npennazHaueHHON U1 MIMHHON MPOMBINUIEHHOCTH, HE ONPEAEIISIOT.

6 Hopma no nokazaremo 8 muis mapku K 354 — ne 6ozee 2,0 %.

- - - - 0,2-0,6 - - - 0,2-0,7 -

82 +7 827 - - 75+6 - - - - -



1.4 Dxonoruyeckue acleKkThl nepepadboTKU MPUPOIHOTO U MOMYTHOTO T'a30B

Y BO3JICMCTBUE MIPEANPUATHI OTPACITH HA OKPYKAIOIILYIO CPEAY

[TepepaboTka TPUPOAHOTO H TIOMYTHOTO TAa30B, SIBISIICH CETMEHTOM
HeTEera3oBoro KOMILJIEKCa, OKa3bIBA€T HETaTUBHOE BO3JEHCTBHE HAa MPHUPOJIHBIC
cpensl 3a cuer BbIOpocoB 3B B arMocdepHblii BO3ayx, 3abopa BOABI Ha
XO3SICTBEHHO-TIMTHEBBIC W IPOU3BOJICTBEHHBIC HYXKIBI, COpOCa CTOYHBIX BOJ,
0o0pa3oBaHUsl OTXOJOB MPOM3BOJICTBA M TMOTPEOJCHHs, IIYMOBOTO U HWHBIX
BO3JICHCTBHU.

OCHOBHBIM 3HAYMMBIM IKOJIOTHYECKUM aCIIEKTOM SIBJISIFOTCST BEIOpOCH! 3B B
aTMOC(epHBIA  BO3YyX OT TEXHOJIIOTUYECKHX TMPOIECCOB OCHOBHOTO U
BCIIOMOTATEJILHOTO MTPOU3BOJICTB.

AHanmm3 CTaTUCTHYECKUX JMAHHBIX IOKA3al, YTO IMHAMUKA BO3ICHCTBHS
NpeNpUsITHA 1Mo TepepaboTke raza Ha aTtMoc(hepHbI Bo3ayX (puCyHOK 1.2)
ompeneNsieTcss  NPEUMYIICCTBEHHO  M3MEHEHMsIMH  O00BEMOB  TiepepaldoTKu

HCXOJHOI'O CBhIPb.

1000

900

800

700

600 -

500 -

Bbi6pochl, TbiC. T

400 -

300 -

NIEEEENRNENEREER
NIEERNERERNEREREEN
0_

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Pucynok 1.2 — Jlunamuka BbIOPOCOB 3arps3HAIOIIMX BelleCTB MPH

nepepadoTKe MPUPOTHOro ra3a B mesom no Poccun
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K OCHOBHBIM HCTOYHMKAM BO3JEHCTBUS HAa aTMOCQEpPHBIM BO3AYX MpH
nepepadoTKe yriaeBOAOPOIHOTO ChIPbsl OTHOCSTCS:

— IBIMOBBIE TPYOBI TEXHOJOTUYECKUX TIeYeH (BRIOPOCH! TIPOYKTOB CTOPaHUS
rasa);

— ¢dakenbl YyTUIW3AWA TMPOAYBOYHBIX Ta30B  (TPOIYKTHI  CTOPAHMUS
IIPOTyBOYHBIX a30B);

—/IBIMOBbIE TPYObl YCTAHOBOK CHXKUTAHHSI TPOU3BOJCTBEHHBIX OTXOOB
(BBIOPOCHI TPOYKTOB CrOPaHUsl IPOU3BOJACTBEHHBIX OTXO/I0OB).

OCHOBHBIMH 3arpsA3HSIONIMMU BEIIECTBAMH SBJISIIOTCS OKCHJ YIJIepoja,
MeTaH, OKCHUJIbI a30Ta U CEPhI, B3BEIICHHBIC BEIIECTBA.

CermeHT nepepaboTKa IPUPOIHOTO T'a3a OTHOCUTCA K HauOoJee BOJOEMKUM
MIPOU3BOJICTBAM B Ta30BOM OTpaciu B IIEJIOM, OJHAKO OOBbEM BOJOOTBEJCHUS B
MMOBEPXHOCTHBIC BOJHBIC OOBEKTHI HEBEIWK, TaK KaK OCHOBHOW 0O0BEM
MOTPeOIsIEMO HAa TEXHOJOTHYECKHE HYXIBl BOABI HAXOTUTCA B 0OOPOTHOM
CUCTEME U TPEeBbBIIIAeT 00heM cOpackiBaeMoi BobI Oosiee yem B 30 pas.

K oCHOBHBIM UCTOYHHUKAM 00pa30BaHUs CTOYHBIX BOJI:

— IIPOMBIBKA TEXHOJIOTHYECKOTO 000y 0BAHMS;

— OYHMCTKA M OCYIIKa Ta3a, pereHepars TerI0HOCHTETIS;

— pereHeparys ¥ IpoMbIBKa (PHIIBTPOB, B3PHIXJICHHE U OTMBIBKA KATHOHUTA,;

— cUcTeMa TeruIocHa0KeHus (TIPOoIyBKa KOTJIOB), JIp.

TenaeHMsA pa3BUTHS CHUCTEMBI BOJOIOJIB30BAaHUS B IepepaboTKe rasa
HaIpaBJIeHa Ha CO3JJaHUE TOJHOCTHIO 3aMKHYTONW CUCTEMBI BOJOTIOIB30BAHMS JIJIS
MUHHUMHA3AIUN HeraTUBHOTO Bo3xaenctus Ha OC.

[TepedyeHh OCHOBHBIX BHJIOB 00pa3yIOMIUXCSl OTXOJOB, a TaAKKE MCTOYHHUKOB
U TPOIecCOB uX oOpa3oBaHMs Ha OOBEKTaX OCHOBHOTO Ha3HAYCHUS TMIPU
nepepaboTke MPUPOAHOTO M TOMYTHOTO Ta3a W CTa0WIM3allMd  Ta30BOTO

KOHIeHcaTa npuBeaeH B Ta0aume 1.12 [111].
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Taboaunma 1.12 — OcHoBHBIE BHJIBI OTX0/0B, 00pa3ylomIUXcsi HAa 00beKTax

OCHOBHOTO HA3HAYEHHs TMPH NepepadoTKe ra3a M CTAOWIM3ALMH Ta30BOIr0

KOHIACHCaTa
Hcrounuku obpazoBanus | Ilponecc obpazoBanuss | HammenoBanue orxoza / Knace
oTX0/12a oTX0/1a Koz no ®KKO [112]Y | omacmocTu®
1 2 3 4
YcTaHOBKH aMuHOBOU | OuncTKa cekuui | lllmam  OoT  yCTaHOBOK |
CEpPOOYHCTKH ra3a; ¢bunpTpanuu  paboYUX | AMHHOBOM  CEPOOUYUCTKHU
YCTQHOBKM IPOMBIBKM M | paCTBOPOB IPUPOJHOTO rasa
KOMIIPUMHPOBAHUSL Ta30B | TUITaHOJAMHHA (aMHUHOBBIH I1J1aM)
crabunu3anuu u /31276000000
BBIBETPUBAHUS 3amena  ¢wibTpa 1O | YTOJdb aKTHBHPOBAHHBIN I
KOHJIEHCaTa; UCTCUCHUH CpoKa | OTpabOTaHHBIH,
CeKUUH (UIBTPALMU B | TOQHOCTH B  CEKIWH | 3arPsS3HCHHBIN
CoCTaBe ¢uwibTpanuu  pabouyux | OMACHBIMU  BELIECTBAMU
TEXHOJIOTUIECKOTO pacTBOpoB /4 42 504 00 00 02
000pyI0BaHUS JM3TaHOJAMHHA
OunbTpanys OuibTpyOMUn I
TEXHOJIOTUYECKUX MatepHai OTpabOTaHHBIH
xuaKoctei u xumuaecku | /4 43 900 00 00 0
3arps3HEHHBIX BOJ
Y CTaHOBKY NIOJIy4EHUS 3amena karanuzaTopoB | Katanuszatopsl v
Cephl U3 KUCJIOro ra3amo | M0 UCTEYEHHHM  CPOKa | allFOMOOKCHUIHbIE B
merony Kiayca TOAHOCTH W/WIM | TIporiecce MOy YSHHS
YCTAHOBKH JJOOUUCTKH JIOCPOYHOM BBIXOJIE M3 | Cepbl OTpaOOTaHHbIE /
OTXOJISIIIINX Ta30B IO CTpOs 4 41 000 00 00 0%
metony «Cynbdpeny; PemonTt UepHblit MeTal, v
YCTaHOBKH T'PaHYJISIHH TETIO0OMEHHUKOB B | 3arpsi3HEHHBIN
cephl; CEpHBIX sAMax, | AIIEMEHTapHON cepoit
CKJIaJl XpaHEHUS KUAKOH | CepOmpOBOIOB /4 68 10000000
Y KOMOBOH Cepbl
YcTaHoBKH riyookoit | 3ameHa ajacopbeHta 1o | Lleonmut oTpaboTaHHBIM, v
OCYIIKA  00ECCEepPEeHHOTO | UCTCUCHHUH CpOKa | 3arpsi3HEHHBIN HEPTHIO U
IIPUPOJIHOTO Ta3a CITY>KOBI W/ | HeTenpoayKTaMH
JOCPOYHOM BbIXOJIE U3 | (comepkaHue
CTpos He(PTENPOIYKTOB MeEHee
15 %)
14 42 501 02 29 4
YCcTaHOBKM OYHMCTKH U 3amena ancopbentra mo | CriMkaresnb v
OCYILIKM BO3/1yXa M Ta30B | UCTEUCHHUH Cpoka | OTpabOTaHHBIH,
CITY>KOBI W/WIH | 3arps3HEHHBIN
JOCPOYHOM BBIXOJIE M3 | OMACHBIMHM  BELECTBAMU
CTpos /4 4250300000
Cunuxkareins \Y
0oTpaboTaHHBIN pH
OCYIIIKE BO3/lyXa U ra3os,
HE 3arpsiI3HEHHBIN

OIIaCHBIMHM BCIICCTBAMHU

/44210301495
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IIpononkenue Tadauubl 1.12

1 2 3 4
YcTaHOBKM NOATOTOBKH, | 3auncTka oOopynoBanus | Llmam OYUCTKHU I
OUYHUCTKH U OCYLIKH U IIPOJIyKTOIPOBOJIOB eMKocTel u
NPUPOJHOTO Ta3a; TpyOOIpOBOIOB oT
YcTaHOBKY cTaOWIA3aluu He(TH u
KOHJIEHCATa U €To HE(PTENPOIYKTOB
MePBUYHON MepepabOTKH; /911 200 02 39 3%
PesepByapHsblil apk
XpaHEeHUsI
HEPTENPOIYKTOB;
ITpoayKTOIPOBOIBI

U'B ciyuae, ecu orxon Bkmouen B ®KKO, To ykazaHsl HAMMEHOBaHHKE U Koj| 0TX0a o PKKO,
B cirydae eciu otxoj] B @KKO He BKiIIOUEH, TO YKa3aHbl HAUMEHOBAHUE OTX0/a B COOTBETCTBUHU C
CTO I'azmipom 12 [113] u kox rpynmbl orxonoB B ®KKO, B KOTOpyH OTXOI MOXET OBITh
BKJIIOYEH.

2 B 3aBHCHMOCTH OT CIEHU(UKH TEXHOJOTHYECKHX MPOIECCOB, HCIONB3YeMbIX BEIIECTB M
MaTepHajoB, B paMKax MpOLEAYpbl NAacIOPTU3alUM JaHHBIA BHJ OTXOJa MOXET ObITh
UACHTUPUIUPOBAH  Kak:  «YTojdb  aKTUBUPOBAHHBIM  OTpaOOTAaHHBIM,  3arps3HEHHBIN
Hedrenpoayktamu (conepxanue HepTenpoaykroB MeHee 15 %) / 4 42 504 02 20 4 (IV KO)».

9 B 3aBuCHMOCTH OT CHENM(UKH TEXHOJOTHYECKHX MPOIECCOB, HCIONB3YeMbIX BEIIECTB M
MaTepHajoB, B paMKax MpOLEAYpbl NAacIOPTU3alUM JaHHBIA BHJ OTXOJa MOXET ObITh
uACHTUGUIMPOBaH Kak: «Karamm3arop Ha OCHOBE OKCHJIA ATIOMHHUS, COJCPXKAIIUH alloMO-
K00aJbT (HMKEJb)-MOJIHOICHOBYIO cHcTeMy, oTpaboTanHblii / 4 41 006 02 49 3 (111 KO)».

Y 1llnamsl ¥ HedTecomepKalie OTXOMIBI, 0Opa3yIoOIMecs B PE3yNbTaTe 3aUHCTKH EMKOCTEH,
IPOAYKTOIIPOBOJIOB M TEXHOJOIMYECKOro 000pylOoBaHMS, MOTYT OBITh MOJpa3fieieHbl Ha
OTJeNbHBIe BUABI 0TX0J0B (¢ 1enbio BKaroueHUs B @DKKO) B 3aBHCHMOCTH OT MCTOYHHKOB HMX
IPOUCXOXKACHUS.

% Kitacc omacHOCTH OTXO0/I0B B COOTBETCTBHH ¢ DeepanbHEIM 3akoHOM [114].

TunoBast cxema 00pa3oBaHUs OCHOBHBIX MHOTOTOHHQ)KHBIX BHOB OTXOJIOB
Ha OOBEKTax OCHOBHOTO Ha3HAa4YeHWs TpH TepepaboTKe Tra3a U Tra30BOTO
KOHJIEHCaTa MpeJcTaBlieHa Ha pucyHke 1.3.

Jng  peanuzanuy Tepexoja K MaJOOTXOJHOMY WIIM  0€30TXOJHOMY
MPOU3BOJICTBY TMpHU TEepepadOTKe MPUPOJHOTO M TOMYTHOTO Ta3a TpelOyeTcs
MPOBEICHUE KOMILJIEKCA MEPONPHUATHN, BKIIOYAIONINX COBEPIIEHCTBOBAHUE
JNEHCTBYIOIIUX  TEXHOJOTUYECKUX TMPOIECCOB C  IENbI0  CYIIECTBEHHOTO
COKpAIICHUS] TPOU3BOJICTBEHHBIX OTXOJIOB, HCIIOIB30BAHUS OTXOJIOB B CamMOM
MIPOU3BOJICTBE WJIM B JIPYTUX MPOU3BOJICTBAX, Pa3padOTKH M BHEIPCHUS Hanboee

COBCPIICHHBIX MCTOJA0B YTHIIN3allUH U O6€3Bpe}KI/IBaHI/IH.
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Orxops, 06pa3y10muec;1 Ha 00BEKTaX OCHOBHOTO HA3HAYEHHS Juys
nepepa6on<e Tas3a M ra30BOro KOHACHCaTa

(OCHOBHbIE TEXHOJIOTHYECKHE MPOLECCH,
obycaBnBaoLye 06Pa30BAHNE MHOTOTOHHAKHBIX
H crieLuH4HbIX BIZI0B OTX0/I0B MPH nepepaboTke
Ta3a i 1a30BOro KOH/ieHcaTa

Yroitb aKTHBHPOBAHHBIH 0TPAOOTAHHBIIH, 3arPA3HEHHBI

3ameHa (HIBTpA MO HCTEUCHHH CPOKA

A

OIaCHBIMH BEHIECTBAMU
44250400000 (111 KO)

TOIHOCTH B CEKIIHH (UIBTPALIHH PaboTHX

Hcrognmxn 06pa3soBaHIs POMBILIICHHBIX OTXOZI0B Ha
00BEKTaX OCHOBHOrO Ha3HAYEHNS TIEPePAOOTKH rasa i
Ta30BOr0 KOHJICHCATa

PacTBOPOB AM3TAHOIAMKIHA

Ilnam 0T ycTaHOBOK AMHHOBOH CEPOOUHCTKH PHPOZTHOTO Ta3a

Ouricrka cexit QuisTpanun pabodnx

YcraHOBKH aMHHOBOI CEPOOUHCTKH Ta3a

YcraHoBKH TIPOMBIBKH X KOMIIPUMHPOBAHHUS ra30B

A

(aMuHOBBI 1LTTAM)
31276000000 (11 KO)

N PN

RS

OuubTpyronii Matepuan oTpadoTaHHbIi

PAacTBOPOB JHITAHONIAMUHA

OubTpaLys TEXHONOTHYECKHX KUAKOCTEH | o

CTabUIH3ALIHN 1 BBIBETPUBAHNA KOH/IEHCATA

(CCKHPII/I q)PIJ]L”[‘paIlPIPI B COCTaBE TEXHOJIOTHYECKOTO

44390000000 (111 KO)

S
7 )

W XUMUYECKH 3arpA3HCHHBIX BOJ

3ameHa Karau3aTopoB 10 HCTCYECHHH CPOKa

L 060pyzOBaHs

Cumikarents 0TpabOTaHHBIH, 3arps3HEHHBII ONACHHIMH

3amena aj1copOeHTa 110 HCTeUeHHH CpoKa

A

BELIECTBAMH
44250300000 (1VKO)

Cuumkaress 0TpabOTaHHBIi MPH OCYILIKE BO3ZyXa H Ta30B, HE

YN

N

CHy)l(ﬁLI /i JIOCPOYHOM BBIXOZIC U3 CTPOS

Karani3aTops! amoMOOKCHHbIE B IPOIIECCE MOMYYEHHA CepbI FOHOCTI /LTI A0COSHOM BHXOTE 13 ‘ VCTaHOBKH MOJTYYEHNMS CepbI H3 KHCIOTO ra3a 1o
oTpaboTaHHble < eThos i TCXHPI'{CCK(I))M oBCIVKHBAHI I < meropty Kinayca i ycTanoBKy 1004HCTKH
44100000000 (IVKO) n[))e op ¢ VCTAHOBOK 110 ey cep OTXOJUIINX Ta30B 110 MeToxy «Cymb(hpemn»
MOHTE YCTaHOBOK MOJIYYCHHSA bl
YVCTaHOBKH rpaHyIIAINH Cepbl }
YepHblit MeTan, 3arpA3HEHHbII HMEMEHTAPHOI cepoit . PeMOHT Temn000MEHHHKOB B CEPHBIX AMaX, «
46810000000 (IVKO) - CeponpoBoIoB N N
Cknajy XpaHeHHs KHIKOH U KOMOBOH cepbl
IleonnT oTpaboTaHHBIiA, 3arps3HEHHBII HEQTHIO H \
HetTenpoykTamu (cofiepikanue Hedrenpoxykros MeHee 15%) -
renpory (conep Qrenpory ) € YeTaHOBKH NITyOOKOH OCYIIKH 00€CCEPEHHOT0
44250102294 (IVKO) <

TIPHPOJHOrO rasa

A

Eal'piliiHeHHLIﬁ OITaCHBIMH BELICCTBAMU
44210301495 (V KO)

D

[111am OYHCTKH eMKOCTeH 1 TpyOONpOBOZIOB OT HeyTH H

VeTaHoBKI OCYILIKH H OYHCTKH raza

VeranoBK# CTAOMIH3AIINH KOHIEHCATA H €0

TepBHYHOi nepepaboTKi

He(hTenpoyKToB
91120002393 (Il KO)

\ " N

TIPHPOJHOTO ra3a

<
<
al
3ayncrka 000pyI0BaHHA H
TPOJYKTONPOBOJIOB
<
<

PesepByapHble mapki XpaHeHHs HeTenpoayKToB

N Y ﬁL\ N

VCTaHOBKH TOATOTOBKH, 0YHCTKH H OCYLIKH J

ITpogykTompoBoze!

Pucynok 1.3 — TunoBasi cxema o6pa3oBaHusi OCHOBHBIX BH/JI0B 0TX0/I0B Ha
00beKTAX OCHOBHOI'0 Ha3HAYEHUSI NIPH NepepadoTKe ra3a u CTadMJIn3anuu

ra3oBoro KOHaAcHcaTa
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Pa3nen 2. Onucanue TEXHOJIOTHYeCKHX MPOIECCOB,

HCII0JIb3yeMbIX B MmepepadoTKe MPUPOAHOr0 M MOMYTHOro rasa [115-

136]

2.1 Cxema mpolreccoB NepepadOTKM TPUPOAHOTO U TMOMYTHOIO rasza ¢

ITOJIyYEHHEM TOBAPHOU IPOIYKIINH

IlepepaboTka NpPUPOJHOTO MW  MOMYTHOrO Tras3a, peanuzyemas Ha
razonepepadaThIBAIOIINX MPOU3BOACTBAX, BKIIOYAET B CEOSI KOMILJIEKC MPOIIECCOB
MEPBUYHON U XUMHUUECKOHN TIepepaboTKHu.

[lepBuuHas mnepepaboTka HPUPOJHOTO M MOMYTHOTO Ta30B COCTOUT W3
HECKOJBKMX  CTaaui: TMOATOTOBKA Ta3oB K IepepadoTKe, pa3leiaeHus
YIJIEBOJIOPOAHBIX Ia30B, CTAOMIM3ALNY U NepepabOTKU ra30BOro KOHAeHcaTa AJis
NOJIYYCHUS] Pa3IUYHbIX BHUJOB TOIUIMB, BBIJCICHUS pANa WHIWBHIYAIbHBIX
YTJIEBOJOPOAOB, CMECH TMPUPOAHBIX MEPKANTAHOB M Telns. XUMHYECKas
nepepaboTKka TpeAcTaBieHa MPOU3BOJACTBOM TEXHHUYECKOrO yriepoga u
ITPOU3BOJICTBOM I'a30BOM CEPHI.

[ToTOKOBBIE CXEMBI MTPOLIECCOB NEPEePabOTKU MPUPOAHOTO U MOMYTHOTO ras3a
C MOJIY4YeHHEM TOBAapHOM MPOAYKLNY PUBEIEHBI Ha pUcyHKe 2.1.

W3BnekaeMblii NPUPOIHBIA WM OTAENAEMBbId OT HE(PTH NOMYTHBIA ra3
COJIEP>KUT Tapbl BOJBI, & TAaKKE MEJIKHWE YaCTUYKH TOPHOW MOpOXbI, IMEcKa WU
JIpYTHU€ TBEPAbIE NPUMECH, B COCTAaB IPUPOJHOrO M IMOIYTHOTO ra3a IOMHMO
YTJIEBOJOPOJHBIX KOMIIOHEHTOB BXOJST a30T, JHMOKCHJ YIJIEpOAA, CEPHUCTHIC
KOMIIOHEHTHI, TeJIuid U Apyrue KOMMoHeHThl. [loAroToBka rasoB k mepepadoTKe
(npenBapuTenbHas MOATOTOBKA ra30B) 00ECNEYMBAET OCYIIKY U OUYHUCTKY T'a30B OT
MEXaHUYECKUX MPUMECEH U «KUCIBIX» KOMIOHEHTOB.

Bce mpomeccel  npeaBapuTENbHOM  MOATOTOBKM  ras3a:  TEXHOJIOTHH
pa3dciieHusl IUJIACTOBBIX CMECEH, TEXHOJIOTMM OYHUCTKM OT MEXaHWYECKHUX
IIPUMECEN, TEXHOJIOTUU OCYILIKH ra3a U TEXHOJOTHH OYHMCTKHU I'a30B OT «KHUCIBIX»

KOMIIOHECHTOB (yrHeKI/ICHOFO rasa u CCpOBO,IIOpOI[a) OIIMCAaHbI B IIPOCKTC
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cepHas
KMcnoTa

NAACTOBbIN TA3

Y

Mn peasapuTenbHaAa NOAroToBKa rasa

“

nnr l

Kr'H l

BAOK nonydyeHus Bnok Bnok ctabununsaumm Krc
cepbl M NPOAYKTOB ee 0T6eH3MHUBaHUA KOHAEHCATa
nepepaboTku rasa —>
wony nro
cepa cor rasbl
v cTabunu-
3auum
l( ® Krc
A 4 \ 4
Bnok nonyyeHuna
MeTaHoBan Gpakuus MOTOPHbIX TOM/MB
—
aTaHoBaA dpaKumn
dpaky, ¢ BAOK pasgenenua
rasos MOTOpPHbIE
nr P a— TonAuBa
BT €

«—

cyr
rennmn cor rasbl cTabuamsaumnu
\ 4 \ 4
Bnok ounctkn un Bnok nonyveHusn
CHRUKEHUA renns Texyrnepoaa

CHUMKEHHbIN l
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MONYTHbIA HEGTAHOMN TA3

YTUAn3auma KNCNbiX ra3oB

1 1
1 1
1 1 1 cepa
! OumnCcTKa OT KUCAbIX :%: MonydeHme cepb .
1 rasos ! \
! ! 1
b= \L ________ L !
KomnpumuposaHue
OxnaxkgeHune n
cenapauus
y
OcyuwkKa rasa
I
v v wony
HusKkoTemnepaTtypHas cor
KOHZeHcaumsa u Macnoabcopbuus nt
pekTuduKauma nET
Weny aTaH
brc
n300yTaH
HOPMabHbIN ByTaH
neT
fasogpakuyo- M30mneHTaH
HMpOBaHWe
MBA
BT
npoyune rasbl

Pucynok 2.1 — IloTokoBbIe cXeMbl IepepadOTKH NPUPOTHOTO U MOMYTHOTO

HedTAHOrO rasa
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CHpaBOYHHKA «J[0ObIYa MpUPOIHOrO ra3a» U MOAITOMY B HACTOSIIEM CIPABOYHUKE
HE paccMaTpuBarOTCA. Karanurnueckue IPOLIECCHI nepepadboTKu
YIJIEBOJAOPOAHOIO ChIpbs paccMaTpuBaroTcsi B crnpaBouHuke «Ilepepaborka

HEDTHY.

2.2 TexHnomorun oTOCH3MHUBAHUS Ia30B (TGXHOHOFI/II/I HN3BJICYUCHUSA HCICBBIX

YIJIE€BOAOPOJIHBIX KOMIIOHEHTOB U3 Ia30B)

B cocTtaBe mpUpoAHOrO M MOIMYTHOTIO ra3oB MMOMHUMO METaHa COAEPKUTCS
LEJNbII CIIEKTP YIJIEBOAOPOIHBIX COSAMHEHUN: 3TaH, MpomnaH, OyTaHbl, IEHTaHbl U
0oJ1ee TSHKEIbIE YIIIEBOIOPOIBI.

OTaH SBJISETCS LIEHHBIM HE(PTEXMMHYECKHM CBIPbEM: €ro OCHOBHOE
KOJIMYECTBO TMOJBEPTacTCsl MUPOIU3Y C NOJYYEHHEM OTUIIEHA, KOTOPBIM 3aTeEM
UCIIOJIB3YETCs I IPOU3BOACTBA ITOJIUITUIICHA.

[Tponan u OyTaHBl TaKKe SBISIOTCS CHIPHEM B IPOLECCE MUPOJIN3A, KPOME
TOTO MPUMEHSIOTCS B KAU€CTBE TOIUIMBA ISl KOMMYHAaJIbHO-OBITOBBIX HYXKI, B
JIBUTATENISIX BHYTPEHHEIO CrOpaHUsl U B KAUE€CTBE ChIPbS ISl He(PTEeXMMHUUECKON
nepepadoTKu.

[IeHTaHBl ABISAIOTCS COCTABHOM YaCThKO MOTOPHBIX TOIUIMB M CBIPHEM IS
IPOU3BOCTBA HEPTEXUMUUECKHUX TPOAYKTOB.

1 u3BIEYEHHS S3THX YTIEBOJOPOIHBIX KOMIIOHEHTOB W3 IMPUPOJHOTO U
HOIYTHOTO ra30B UCIOIb3YIOT Pa3IU4HbIE TEXHOJOTUU OTOCH3MHUBAHUS Ta30B.

[Tpoaykramu yCTaHOBOK OTOCH3MHUBAHUS SIBJISIOTCS OTOCH3UHEHHBIN CyXOHl
ra3 (MeTaH WM MeTaH + 93TaH), TOIUIMBHBIM ra3 (MeTaH + 3TaH + NpOIaH),
JEeATAaHN3UPOBAHHBIN HECTAOWIBHBIA Ta30BbIM KoHAeHcaT, LIDIIY (dbpaknus
yriaepogoponoB  Cs:) WM J€METAaHU3UPOBAHHBIM HECTAOMJIBHBIA  Ta30BBIN
KOHJeHcaT ((ppakius yrieBoaopoaoB Coy).

Ji1s 0TOEH3MHUBAHUA Ta30B UCIOIb3YIOT YEThIPE METOA:

— HU3KOTEeMIIepaTypHas cenapanus yriieBogopoaHbix kommnoHeHTos (HTC);

— Hu3koremneparypHas (HTK) konaencanus unum HHU3KOTeMIepaTypHas

koHaeHcanus 1 pektudukanus (HTKP) yrieBogopoaHbIx KOMIOHEHTOB;
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— abcopO1roHHOe 0TOSH3MHUBAHWE Ta30B, BKItouas HTA;

- aI[COp6HI/IOHHO€ OTOCH3MHUBAHME Ta30B.

2.2.1 3BnedeHne  yrieBOJOPOAOB  METOJOM  HHU3KOTEMIIEpaTypHOM

cernapariu

HuskoremneparypHoit  cenapammeit  (HTC)  Ha3swiBaeTcs — mpoiiecc
OJTHOKpAaTHOM KOHJEHcaluuu Tra3a mnpu temmeparypax ot —10 mgo —-25°C wu
paszzneneHusi 00pa30BaBIIMXCA PABHOBECHBIX Ta3oBOM U o kuako ¢a3. B
PaBHOBECHBIX Ta30BOM M KUAKOM (a3ax OJHOBPEMEHHO IPUCYTCTBYIOT BCE
KOMIIOHEHTBI CBHIPHEBOTO Ta3a, HO XUAKas (pasza COCTOMT MPEUMYIIECTBEHHO W3
yraeBoaoponos Css, a ra3oBas — U3 ME€TaHa U 3TaHA.

Texnonornueckas cxema ycranoBku HTC nipencraBneHa Ha pucyHke 2.2.

CornacHo cxeMme cbipoi ra3 (l) moctymnaer Bo BXOAHOMU cenapatop 1, rae ot
raza OTJACNIAIOTCS IJIaCTOBasi BOJa ¢ MHruOuTOopoMm ruaparoodpazoBanusa (V1) u
CKOHJIeHCHpoBaBiuica  razoBeii  koHgeHcatr  (VII). Jlamee  wactuuHO
oTcenapupOBaHHBII ras (VI OXJIAXKAETCS B pereHepaTUBHBIX
TeruiooOMeHHWKax 2 W 3 W HampaBiseTrcs depe3 JApoccenb 4 B
HU3KOTEMIIEPATYPHBIN cernapaTop 5.

JUis  mpenynpexaceHus TuapaTooOpa3oBaHUsT B IOTOK Traza Mepen
teruiooOMeHHukamMu (2 wm 3) W mepen apocceneM 4 momaeTcs TIIMKOJIb

(MoHOATHIICHTTIMKOJIb Min JIOI7) nau MeraHo.
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1 VIII
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1 — BxomHoW cemaparop; 2, 3 — percHepaTWBHBIC TEINIOOOMEHHHKH, 4 — npoccenb (IeTaHaep/HCIapuTeb
XOJIOAWIBHOM MAIIMHBI); 5 — HU3KOTEMIEpaTypHbI cemapaTtop; 6 — apoccens; 7 — cemaparop; 8 — KOMIIpeccop
(3exTop)

I — ra3; Il — orcemapupoBannsiii ra3; |ll — perenepupoBaHHBII HHTHOHTOP THUAPATOOOPA30BAHMS;
IV — HecTaOMIBHBIN KOHJEHCAT M BOJHBIN pacTBOp MHIHOMTOpa rmapaTooOpa3oBaHus; V — ra3 BBIBETPHUBAHUS
koHzaencara; VI — wuHrunbutop ruaparooOpasoBanus Ha pereHeparuio; VIl — HecTaOWIbHBIA KOHJIEHCAT;
VIl — qacTu4HO OTCEenapupOBaHHBIH ra3.

Pucynok 2.2 — TexnoJsiornueckasi cxema ycranosku HTC

3a cyeT mepenajaa IaBIeHUN B Apoccerne 4 MOHMKaeTcsl TEMIIepaTypa rasa.
Bmecro npoccenst 4 MOXKET MCHOJB30BAaThCS JAeTaHAep (MalluHa, MPUBOJIUMAs B
JEHCTBUE 3a CUET SHEPTUHU rasa, ra3 pu 3TOM CHUKAET JaBJICHUE U TEMIEPATYPY).
B ciiyyae HM3KOro MCXOJHOIO JIaBJIEHHS CHIPHEBOTO ra3a OXJIAKAEHHBIM ra3 MX
TEIUIOOOMEHHUKOB TOCTYNaeT B HUCHApUTENb XOJIOAMJIBHOM MamuHbl (TIe
UCIIOJIb3YETCSl BHEIIHUI XJIaAareHT, HanpuMep, CKMKEHHBIN MTPOTIaH).

[Tocne oxnaxaeHust B yCTPOMCTBE 4 ra3 NocTylnaeT B HU3KOTEMIIEPATYPHBIH
cenaparop S5, rie M3 MOTOKa raza OTHAENSIOTCS CKOHICHCHPOBABIIUECS KUIAKUE
yIIeBOAOPOABl M BOJIHBIA  pacTBOp HMHTUOMTOpa  T'MAPATOOOpa30BaHUA.
OtcemapupoBannbliii ra3 (II) u3 cemaparopa 5 depe3 TermI00OMEHHUK 2 TIOTACTCS B
MarucTpaiabHbiii TazonpoBoi. XKuakas ¢daza IV (HecTaOWIbHBIM KOHIEHCAT U

BOJHBII PAcTBOpP HMHTHOMTOpa THUAPATOOOPA30BAHMS) U3 HHU3KOTEMIEPATYypHOTO
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cemapaTtopa 5 yepes npoccesb 6 mocTymnaer B cenaparop /, rie OT Hee OTACAeTCs
oOpa3oBaBILUiiCS MIPU JPOCCENUPOBaHUM ra3 BbiBeTpuBaHus (V), HampaplisieMbIi
KOMITpECCOpoM 8 (MO0 IKEKTOPOM) B OOIIHMI MOTOK rasa mepej apoccernem 4.
Nurubutop rtuaparoodpaszoBanus (VI) mocrtymaer w3 cemaparopa 7 Ha
pereHeparyio, a CKOHJACHCUPOBABIINKICS HECTaOMIbHBIHN ra30Bbii koHaeHcaT (V)
— Ha CTaOUIIM3ALIHIO.

DddektuBHOCTh padoThl ycraHoBok HTC 3aBucHT OT cocTaBa MCXOAHOTO
rasa, TeMIeparyphbl U JaBJICHUS B HU3KOTEMIIEPATYPHOM CEmapaTope.

Yem HIDKE TemrepaTypa IMpolecca U 4eM OOJIbIIe COAepKaHUuE B UCXOAHOM
ra3e TSKEJIBIX YTIIEBOJ0POI0B, TeM OO0JIbIlIEe CTENEHb U3BJICUCHUS ocheaHuX. [
o0ecrniedeHuns: BHICOKOIM CTEMEHU M3BJICUCHUS TSDKEBIX YIIIEBOJOPOIOB MpH Ooiee
JIETKOM COCTaBE MCXOJHOTO ra3a Tpedyercs 6ojee HU3Kas Temreparypa.

B pspe ciydaeB mnpu HeIOCTaTKe HAYalbHOTO JIaBJIGHUS Tas3a IMepes
BXOAHBIM cemnapaTtopoM ycraHoBkn HTC momemaror noKMMHOM KOMIIpEccop,
MOBBIMIAIOIINNA JTaBlIeHUE ra3a (KOMIPECCUOHHBIM METOJl OTOCH3WHUBAHUS), WU
K€ BMECTO JpOCCeNsi Ha BXOJ€ Traza B HHU3KOTEMIIEPATypHBIN cemapaTop
MOMEIIAIOT XOJOAMIBHYIO MAIIMHY JIJIsl CHIDKEHUST TeMIIepaTyphl rasa.

[Ipoiecc HTC mepepoc B mpomecc HTK (HTKP), ormmuarommiics
3HaYUTENbHO Oo0Jiee HU3KUMHU TeMIepaTypaMu OXJaXIeHUs MOoTOka rasa (B

unTepBaie —85 - —120°C).

2.2.2 VI3pedyeHne  yrieBOJOPOJOB  METOAOM  HHU3KOTEMIIEpAaTypHOI

KOHJICHCAIlMU WJIM HU3KOTEMIIEpaTypHON KOHACHCAIIMN U PEKTU(PUKALINH

[TpunuunuansHoe otiuuue npouecca HTK or mpoumecca HTC — sto
UCIIOJIb30BaHUE Oojiee HU3KUX TEMIlepaTyp 3a CYET JIONOJIHUTEIHHOTO
OXJIAKJICHUS TOTOKA ChIPHEBOro raza. TexHomormdeckas cxema nponecca HTK

puBeIcHAa Ha pUCYHKE 2.3.
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1 — Omox ocymkd Tra3a; 2 — XOJOOWIBHHK (Opoccenb/ HAeTaHmep); 3 — cemapatop;, 4 — HarpeBartensb;
5 — KoJIOHHA-AEITaHN3aTOP; 6 — KOHIEHCATOP-XOJIOIMIEHUK; 7 — prboiIep
| — ucxonusiii raz; |l — xnagarent; 11l — orcemapupoBanuslii ra3 (meran); IV — stan; V — yraneBonopoas C 3+

Pucynok 2.3 — TexnoJsiornueckasi cxema ycranopku HTK

(C BHCIITHUM XO0JIOANJIBHBIM III/IK.]IOM)

Ucxoanwlil ra3z mociie MpOXOXKIEHUsI OJIoOKa OCYIIKH | W OXJIAKIICHHUS B
XOJIOOUJIBHUKE 2 MOCTYIAET B CenapaTop 3, I/i€ MPOUCXOAUT BBIICICHHE METaHa.
[Tocne nHarpeBaTenst 4 aeMeTaHU3MPOBAHHAsT Ta30Basi CMECh HAIPaBIIETCS B
JI€3TaHU3aTOP 5, TZI€ OCYIIECTBISIETCS pa3AeeHUE ATaHa U YTIeBo10poa0B Cas.

B nenom texnonornueckue cxemol nporecca HTK moryr paznuuarscs mo
YyUCIly CTyleHed cemapauumud (OAHO-, JIBYX- M TPEXCTYIEHYaThle), IO BHUAY
WCTOYHUKOB XO0J0Ja (C BHENIHUM, BHYTPEHHHM WIH KOMOMHHPOBAHHBIM
XOJIOIUJIBHBIM IIUKJIOM) | 10 BHAY MOJaydaeMoro meiaeBoro npoaykra (Ca+ u Csy).

Bwmecrto cemaparopa 3 B TEXHOJIOTMM BO3MOKHO HCIIOJIb30BaHUE HEMOJHON
KOJIOHHBI JIJI yAaJieHus MeTana u3 ¢ppaxiuu Css.

BHenmHuii X0NMOAUMBbHBIA UK (KMCIOJIB30BAaHUE XOJOJWJIBHBIX MAIIWH U
3aTpaThl DHEPTMU W3BHE) MOXKET OBITh C  OJHOKOMIIOHCHTHBIM  WJIH

MHOI'OKOMIIOHCHTHBIM (CMeIHaHHBIM) XJ1aaarcHToM.
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BHyTpeHHUI XOJOAMJBHBIA UUKI (MCHOJIb30BAHUE HHEPrUU CaMOro
nepepadaThbIBAEMOTO Ta3a) MOXKET OBITh C JPOCCETUPOBAHUEM TEXHOJIOTUYECKUX
MIOTOKOB M C y3JIOM JIETaHAMPOBAHMS Ia3a.

Jlist mojgBoma xosiofa B XOJOMWIBHUKE 2 WCHOJB3YIOTCS XOJIOIUIBHBIC
MalIuHbl  (KOMIIPECCOPbl), TMOJKIIOUEHHBIE A MepeKayku XJaJareHra Io
CIIEIYIOLIEMY 3aMKHYTOMY KOHTYPY:

XOJIOMUIBHUK 2 — XOJOJAWIbHAasi MalllMHa —  XOJOJWJIbHUK JUIs
OXJIQXKJICHUS C’KAaTOTO XJIaJJareHTa — JIPOCCEIb — XOJIOAMIBHUK 2.

B kauecTBe XJIaJlar€HTOB MOTYT NPUMEHSTBHCA O5TaH, 3TUIICH, MPOIaH,
aMMuak u JAp. (OJHOKOMIIOHEHTHBIA XJIaJareHT) WM CMECH YIJIEBOJIOPOIOB
(MHOTOKOMIIOHEHTHBIN XJIaJIJareHT).

Hcnonb30BaHWE BHEIIHUX XOJIOJWJIBHBIX LHKJIOB IMO3BOJIAIO JOCTUYb
cTerneHu u3BneyeHus ataHa 87 %, npornana — 99 %, 6yrana u Beicimx — 100 %.

[IpumeneHue s BBIPAOOTKH XOJioAa TypOOJETaHIEPOB, IMO3BOJISIIOLINX
KOHJICHCHpoBaTh BHYTpU ce0s 10 20 % KuAKOCTH, BBICOKOI(P(HEKTUBHBIX
TEIJIOOOMEHHUKOB M TEIUIOU30JISIITUOHHBIX MATEPUAJIOB, CHIDKAIOIMIUX MOTEPU
HU3KOTEMIIEpATypHOro Xxojoja, obecneuwsnn mnponeccy HTK Hambonburyro
SKOHOMHUYHOCTh TI0 CPaBHEHHIO C JPYTMMH CIOCO0aMHU Jaxe TMPU HUZKOM
JIaBJICHUH UCXOJIHOTO ra3a v MMUPOKOM U3MEHEHUH €ro COCTaBa.

CoBpeMeHHbIe TypOOJETaHACPHbIE YCTAaHOBKH pabOTalOT B IMIUPOKOM
JMana3oHe U3MEHEHUs padovrX MmapaMeTpOB:

— CBIPbEBOM T'a3 — MPUPOJIHBIN U MOMYTHBIA HEPTIHOI;

— JaBJieHUE ChIpbeBOro raza — g0 11 Mlla;

— TeMIIepaTypa Ha BbIXojie u3 TypooaeTanaepa — 10 —120°C;

— CTeNeHb W3BJedeHust dTaHa — g0 87 %, mpomana — g0 96 %, Oyrana u
0omee TsHKENbIX yrieBoopoaoB — 10 100 %;

— IIPOIyCKHAsi CHOCOOHOCTH 1O ChIpheBOMY razy — oT 100 mun M3/ron 1o
15 mpa M3/ron.

Texnonornyeckas cxema HTK ¢ npuMeHnenuemM neraniepa npeacTaBieHa Ha

pucyHke 2.4.
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ToBapHbIii Ta3, yXOIAIIMIA C YCTAaHOBKH, OXJaKaaeTcsi B TypOoaeranaepe 8,
IIPUBOJ] KOTOPOTO OCYIIECTBIISIETCS 3a CUET DHEPrHHM raza W3 cemapaTtopa O.
OOpazoBaBmiasics B TypOoaeranmepe naByxdas3Has CMeCh C COJSpKaHHEM
xuakoctd Ao 20 % mac.  HampaBiseTcs B CEMAapalMOHHYIO  YacThb
peKkTU(UKAIIMOHHONW KOJOHHBI 7. JKUAKOCTh, CTEKass BHHU3 IO KOJIOHHE, CO37acT
MOTOK OPOIIICHUS.

Ha »s¢dextuBHocTs mpomecca HTK oxa3bBaloT BIWSIHHE [aBlICHUE W
temneparypa. [loBbillieHHe [aBICHUS YBEIUYMBACT CTENEHb KOHJCHCAIUU
YIJIEBOJIOPOAOB, HO YMEHBIIAET CENEKTUBHOCTh. CHIDKEHHE TeMIepaTypbl Ipu
MIOCTOSTHHOM JIAaBJICHUH HApsIy C yBEITUYEHUEM CTENICHH KOHICHCAIIMH IPUBOIUT K
YBEJIMYEHUIO CENIEKTUBHOCTH: TSHKEIBIE YTICBOAOPOIBI MIEPEXOIAT B XKHUAKYIO (pazy

owICcTpEe.

v
1 — BxomHOH cemapartop; 2-4 — TEII00OMEHHHKH; 5 — cemaparop 2-ii CTymeHu; 6 — cemapaTop HECTaOWIILHOTO
KOHIeHcaTa; / — peKTu(UKAIMOHHAs KOJIOHHA (OTrOHHAs KOJIOHHA); 8 — TypOoaeranzep; 9 — puboiinep,

| — ceipreBoii ra3; |l — ToBapusrit ra3; Il — yrmeBomopomsr Cs+ (Cos); IV — 9acTuuHO OTCemapupoOBaHHBIN ras;

V — xuakue yraeBogoponst; VI — ocymeHHsIH ra3

PucyHnok 2.4 — Texnonornueckasi cxema HTK ¢ ncnonb3oBanuem

TypOoaeTanaepa
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Haznauenue B mukinax HTK pexTtudukannoHHONH KOJOHHBI-IEITaHU3ATOpa —
3TO yAalieHue U3 >KUIKON (pas3wl (razoBoro OeHs3mHa, koHneHcaTa win IDITY)
BCErO0 METaHa M IIOYTHM BCEro 3TaHa. JlomycTumoe coiep:kaHue mpolraHa B
pextudukare aesTaHU3aTopa cocTaBisieT He Oosee 2 % OT Macchl 3TaHa B
pekTudukKare, a cofepaHue 3TaHa B OCTaTKe JiedTaHu3aTopa — He 6oiee 2 % ot
MaccChl PONaHa B OCTATKE.

BmecTto  gesTaHu3aTopa  MOXET ~— HCIONB30BaThCA  JEMETAHU3ATOD,
Ha3HAUYE€HHUE KOTOPOTO — MOJIHOE yAaJIeHHe U3 KUAKOM (a3wl (ra3oBoro OEH3MHA,
koHjeHcata wian LIDITY) merana. B atom ciywae B pexktudukare I0HKHO
coJiepKaThCcsl ATaHa He Ooyee 5 % Mac. OT oOLIEro KOJWYEeCTBAa 3TaHa B CHIPhE
KOJIOHHBI, a MCTaHa B OCTaTKe KOJOHHBEI — He Oomee 2 % mac. OT dTaHa,
COJZIEPIKAILIETOCS B 3TOM K€ OCTATKE.

PaznoBunnocteio cxembl HTK sBisiercss mporiecc HHM3KOTEMIEpaTypHOU
KoHJieHcaruu 1 pexktudukanuu (HTKP).

B 3aBUCHMOCTH OT TEXHOJIOTMYECKON CXEMbI PEKTH(PUKALIMOHHBIE KOJOHHBI
ycraHoBok HTP nensitcs Ha peKTU(UKALMOHHO-OTIAPHBIE M KOHJIEHCALIMOHHO-

oTnapHbie (PUCYHOK 2.5).

a 0
I
3
4 11
7 6
2
11 8
1l
Pt
X

9

II1
111

1 — remmooOMeHHWK; 2 — peKTH(QHKANMOHHO-OTIIAPHAS KOJOHHA;, 3 — KOHJCHCATOP-XOJIOIWIbHUK;
4, 8 — cemaparopsr; 5, 9 — puboiinepsr; 6 — KOHICHCAMOHHO-OTIAPHAS KOJIOHHA; / — XOJOJWIFHUK C BHEIIHUM
XOJIOAWIBHBIM IIHKJIOM,

| — oxnaxkieHHBIN ChIpheBOit ra3; 11 — oroen3nnennsrii ras; |1 — DY

PucyHok 2.5 — Texnosnornueckue cxemsnl yctanoBok HTKP:
a — C pPeKTU(PUKANUOHHO-OTIIAPHOU KOJIOHHOM;

0 — C KOHIEHCALIMOHHO-OTIIAPHOM KOJOHHOM
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Ocobennocte  mpomecca  HTKP  3akimrouaercs B OTCYTCTBUHU
MPEABAPUTEIBHON cernapanuu CKOHJICHCHPOBABIINXCS YTJIEBOJIOPOJIOB.
JIByx(da3HbIii TIOTOK, OXJIAXKICHHBIA B XOJoauwibHUKe (a-3; 0-7), momaeTcs B
CepenrHy  peKTHU(HUKAITMOHHO-OTHApHOW  (a-2)/  KOHACHCAITMOHHO-OTHApHON
KOoJIOHHBI (0-6). Takum o00pa3oMm, BeCh MOTOK CBHIPHEBOIO ra3za IOJIBEpraeTcs
JeMETaHU3aIMK B KOJIOHHE, IIPH 3TOM TEMIIEpaTypa €€ Bepxa JA0KHA ObITh HIIKE,
yeM B geMeranu3arope no cxeme HTK, nms 3amaHHON cTeneHn U3BIICUEHUS TaHa.
Crernenp U3BJICUEHUS IEJIEBBIX KOMITOHEHTOB Cs.-octuraet 99,5 %.

B cxemax HTKP  gna  BbeIpaboTKM  X0J0Ja  IPUMEHSIOTCS
BbICOKO?()(DEKTUBHBIE COBPEMEHHBIE TYpOOJETaHJEPHBIE arperarbl, HOBbIE
BBICOKOA(D(EKTUBHBIC TEIUIOOOMEHHHMKHU (IUIACTUHYATBIC, KOXYXOTpyOuartbie C
BUTBIMM TpyOKamMH C IIJIABAIOLIUM CEPACYHUKOM) M TEIJIOM3O0JIALMOHHbIE
MaTepuaiabl  (BCIIEHEHHBIH  KaydyK M T.L.), HMCKJIIOYAIOIIUE  IOTEpU
HU3KOTeMIIeparypHoro xomoaa. B texnomornueckux cxemax HTKP orcyrcTByer
JIOTIONIHUTEIbHBIA ~ MCTOYHUK  XOJ0oJa (XOJOAWJIbHBIE MAIIMHBI, IPOIMAHO-
XOJIOAWJIbHBIE YCTAaHOBKM), 4YTO To3BoysieT oOecneunBarh mpoueccy HTKP
HanOOJIbLIYI0 SKOHOMUYHOCTh 10 CPABHEHHIO C JPYTMMH CIIOCOOAMH, JaxKe MpHU

HU3KOM JaBJICHUH UCXOJHOIO I'a3a U LIMPOKOM U3MEHEHHUH €T0 COCTaBa.
2.2.3 Texnonorus abcopOLMOHHOTO OTOEH3UHNBAHUS Ta30B

CymHocTh  mpolecca  abcopOmuu  3aKJIIOYaeTCs B MOTJIOIICHUH
(pacTBOpEHUH) TSKENBIX YTIEBOJAOPOJIOB raza B aOCOpPOCHTE C MOCIEAYIOMEeH UX
necopbiueit (otnapkoit) u3 abcopbenta. JBuKyIied cuioit abcopOuu sBisieTCs
Pa3HOCTh TMAapIUATHHBIX JaBJICHUN W3BICKAEMOT0 KOMIIOHEHTa B Ta30BOM U
KUJKOU (azax.

AOGCOpOEHTHI AJI M3BJICYEHUSI U3 Ta3a TSHKENBIX YIJIEBOIOPOJOB JOJDKHBI
OTBEYATh CIAEAYIOIMNUM TPEOOBAHUSIM:

— TEMIIEPAaTyphl WX 3aCThIBAaHUS M TIOMYTHCHHS HIDKEC CaMOW HH3KOH
paboueii TemriepaTypsl B abcopOepe Bo n3bexxkaHune 3acThiBaHUs aO0COpOeHTa Win

PE3KOT0O IMOBBIIMICHUSA €TI0 BA3KOCTH,
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— OTCYTCTBUE CEPHUCTHIX COSAMHEHUH, KOTOPBIE TIOJIBEPTAIOTCS IECTPYKITUU
IIpHU BBICOKHX TeMIlepaTypax B jJecopOepe W 3arps3HSIOT TOBAPHYIO MPOIYKIIHIO
YCTaHOBKU;

— OTCYTCTBHE CMOJ M MEXaHMYECKHX IPUMECceH, KOTOpHIE 3arpsi3HIIOT
00OpyTIOBaHUE W aIaparsl,

— y3KMe UHTepBaibl kumneHuss — He Oosee 100°C, mnpeanoYTUTEIHHO
50-70°C, nnsa obecnieueHus CTaOMIBHOCTH COCTaBa aOCOpOCHTa,

— MUHUMAJIbHOE COJIEpKAHUE alIKeHOB BO H30€KaHME UX OKHUCIICHUS
KHCIIOPOJIOM BO3/yXa;

— BBICOKAs! TJIOTHOCT;

— OoJiblllasi U30UPATENHHOCTh MO OTHOIICHUIO K IIE€JIEBBIM KOMIIOHEHTAaM,
W3BJICKAEMBIM U3 Ta3a;

— MUHUMAJILHOE JaBJICHHE HACHIIIEHHBIX MapoB abcopOeHTa BO M30exkaHUE
€ro MoTephb ¢ OTOCH3UHEHHBIM T'a30M;

— OTHOCHUTEJIBHO HU3Kas BSI3KOCTh MPU pabOUMX TeMIIepaTypax U JaBICHUSX
JUJISL XOpOIIIel mepekaunBaeMocTy U 3(pPEeKTUBHOIO MaccooOMeHa;

— YCTOHYMBOCTh TIPOTHB TIEHO- W 3MYJIbCHEOOpa30BaHUS, HEBBICOKAS
CTOMMOCTh M BO3MOXHOCTh MPOU3BOJICTBA W3 MPOIYKIMU pa3padaThIBAEMOTO
MECTOPOKICHUS.

HaubGonee yacto B kauecTtBe aOCOPOCHTOB HCIOIB3YIOT KEPOCHHOBBIC WIIH
nu3enbHble Gpakiud HedTH U Ta30BOTO KOHJEHCaTa C MOJICKYJSPHOW Maccou
140-240.

OcHOBHBIMH (haKTOpaMH, BIMSIIONIUMH Ha TPOIECC aOCOpOIUU, SBISIOTCS
TeMmreparypa, JaBJICHHE, KOJHWYECTBO TEOPETHUECKUX Tapesiok B abcopoepe,
YAENbHBIN pacxoj] (KpaTHOCTh IUPKyJAuH) abcopOeHTa M CKOPOCTh raza B
abcopbepe. TemmepaTypa U JaBlieHHE TMpoOIECCa OMPEACTSIOT KOHCTAHTHI
($a30BOr0 paBHOBECHS M3BJICKAEMBIX KOMIIOHEHTOB: C TIOHIKCHHUEM TEMITepPaTyphI
U TIOBBIIICHUEM JABJICHUS KOHCTaHTa (Da30BOTO PaBHOBECHS YMEHBIIAETCS, TEM

caMbIM yBennuuBaeTcs (hakTop adbcopOruu.
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TexHomornueckass cxemMa YCTaHOBKH aOCOpPOIIMOHHOTO OTOCH3WHUBAHUSA

ra3oB IPUBEJICHA HA pUCYHKE 2.6.

I v

<Y

. R ,

vl

1 — abcopOep; 2 — TEIUIOOOMEHHUK; 3 — HarpeBaTelb; 4 — necopOep; 5 — KOHIEHCATOP-XOIOIMIEHUK; 6 — eMKOCTh
opotieHust; 7 — pudoiiiep; 8 — X010 JUIbHUK,

| — coippeBoii ra3; |l — orbGensunennsii ra3; |l — Haceimenusiii abcopbent; IV — DY,
V — HEeCKOHAECHCUPOBAHHBIE yrieBoaopoasl; VI — Tomuit (pereHepupoBaHHBI) aOcOpOEHT

Pucynok 2.6 — TexHoJiornueckasi cxeMa yCTAHOBKHU a0COPOLIMOHHOTO
0TOCH3UHMBAHUA ra30B

CornacHo 3TOM cxeme ChIpheBOM ra3 (l) mocTymaer moj HUKHIOK TapelKy
abcopbepa 1, Ha  BEpXHIOIO TapelKy KOTOpPOro  TOJAIOT  TOIIHM
(perenepupoBannbliii) adbcopoeHT (VI1). B pesynprare xoHTakta B abcopbepe 1
a0COpOCHT TOTJIOMmAeT TsDKENbIe yrieBojgopoasl u3 raza (), yxomur ¢ HHU3a
abcopOepa, HarpeBaeTcs B TEINIOOOMEHHUKE 2 W HarpeBaTesne 3 M IMOCTYMaeT B
necopoep 4. C Bepxa aecopOepa 4 Tskenble YIIIEBOJAOPOAbl KOHJICHCUPYIOTCS B
KOHJICHCATOPE-XOJOMUIIBHUKE 5 W TOCTYMalT B €MKOCTh oporineHus 6. Yactb
KUJKUX YTIJIEBOJOPOJOB M3 €MKOCTHM 6 TOoJaroT Ha opolieHue aecopbepa, a
0alaHCOBOE KOJIMYECTBO BBIBOJISAT C YCTAHOBKH. Terio B KyO gecopOepa moaBOAsST
npu oMoy pudoinepa 7. Tommit (perenepupoBanubiil) adbcopoent (VI)

3abuparoT U3 Kyba gecopbepa 4, OXJaXIAlOT B TEMJIOOOMEHHUKE 2 U
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XOJIOMWJIbHUKE 8 M BHOBB MOJAIOT Ha BEPXHIOK Tapeiky adcopbepa 1. C Bepxa
abcopOepa 1 orBosat or6en3unennbii ra3 (II).

OO0bIyHO, TaBJICHUE mporecca abcopOrm COCTaBJISIET)
3,5-7,0 MIla. JlecopOuwst mpOBOIUTCS TIPH TOHMKEHHOM JIaBJICHUH, TIPH ATOM OHO
BBIOMpaETCs TaKUM 00pa3oM, YTOOBI M3BJICUCHHBIC KOMITIOHEHTHI Ta3a (peKTU(UKAT
necopbepa) MOXKHO ObUIO OBl CKOHACHCHPOBATh TMPU IOMOIIM  OOBIYHBIX
XJagareHToB  (BoAsl WIM  Bo3ayxa). JlaBmeHume gecopOuuMu  COCTaBIseT
0,7-2,0 MIla. Jlns TOHMKEHHUsSI JaBJIEHHUS IIOTOKOB TIPEIyCMaTPUBAIOTCS
YCTPOHCTBA, BEIOOP KOTOPBIX OMPEEIACTCS KOHKPETHBIMHU YCIIOBUSIMH TIPOIIECCa.
AOGcopO1uio MpoBOAIT 00BIYHO MpH TeMmepaType He Boiiie 30-40°C.

[Io cxeme, mnpuBeAeHHOW Ha pucyHke 2.6 3HauMTeNbHAs YacTb
a0COpOMpPOBAaHHBIX  YTJIEBOJAOPOJOB  TEPSIETCS C  HECKOHJIEHCUPOBAHHBIMU
yraeBogopoaamu (V) (Metan + 3TaH) U3 eMKocTH opoieHus 6. s ycrpanenus
ATOTO HEIOCTaTKa MpenjiokKeHa cXema C abCopOLMOHHO-OTIMAPHOW KOJOHHOU
(AOK) (pucyHok 2.7), paboTaromieii moJ MPOMEXKYTOYHBIM TaBICHUEM MEKIY
abcopoepom u necopdepom (1,0-4,0 MIla) u mpeaHa3HAYECHHOW NJIsS BBIJCICHHS

MeTaHa M 3TaHa U3 HACBIILIEHHOT0 abcopOeHTa /10 aecopoepa.

r,m %
/szﬁ 3 “'I _9
v

&,

VIl

1 — abcopbep; 2 — AOK; 3 — mecopbep; 4, 5 — wmarpeBatenu; 6 — TEIIOOOMEHHHMK, / — XOJIOAWUIBHHUK;
8 — KOHJIeHCATOP-XONOIUIIBHUK; 9 — eMKocTb oporeHust; 10, 11 — puboitnepsbt

| — creippeBoii ra3; Il — otOensmneHHwri Ta3; III — TomnmBHBIA ra3 (meran + »otan); IV — HIOJIY;
V — HecKOHAEGHCUpPOBaHHBIE yriaeBomopoxasl; VI — HaceimenHslit abcopbent; VIl — gacTuaHO pereHepnpoBaHHBIHA
abcopOent; VIII — Tomuii (perenepupoBanHbIii) abcopOeHT

PucyHok 2.7 — TexHosiornueckasi cxeMa ycTaHOBKHU oTOeH3nHuBaHus ¢ AOK
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B Bepx aGcopOImoHHO-OTIAPHONW KOJOHHBI MOJACTCSl TOIIUI aOCOpOSHT |
BEPXHSSl 4acTh KOJOHHBI paboTaeT B pexume abcopOlMM, a HUKHAS — OTHAPKU.
[Tonbupas coorBercTByrOmMil pexkum AOK MOxXHO o00ecneduTh MPaKTHUYECKU
MOJIHYIO JIEMETaHU3AIUIO, a IPU HEOOXOAUMOCTH U JIE3TAaHU3AINI0 a0COpOeHTa.

CornacHo cxeme cbipbeBOM ra3 (l) moctymaeT moa HUKHIOW Tapesky
abcopbepa 1, Ha  BepxXHIOIO TapeiKy KOTOPOro  MOAAIOT  TOUIUH
(perenepupoBannbiii) adcopoeHt (VIII). B pesynabrare koHTakta B abcopbepe 1
HACBIIIEHHBIN TsOKENbIMUA  yraeBogopoaamu adcopOent (VI), yxomut c Hu3a
abcopOepa, HarpeBaeTca B HarpeBatene 4 u noctymaeT B AOK 2. Ha BepxHIO10
tapeiaky AOK monmaercst perenepupoBannbiii abcopoeHt (VIII) oxnmaxneHHbIH B
xonoguisHuke 7. C Bepxa AOK otBonuTcst TOIMBHBIN ra3 (Metad u 3TaH) (1) u3
HaChIIIeHHOTo abcopOeHTa. YacTnuHo pereHepupoBanHbiii abcopoeHT (VII) ¢ Huza
AOK HampapisieTcss 4epe3 TeliooOMEHHUK 6 W HarpeBaTeiab 5 B jecopoep 3.
Temnno B ormapuyto yacte AOK noasoasT mpu nomonu pudoitnepa 11. C Bepxa
necopbepa 3 TKEIbIE YIIIEBOJOPOABI KOHJEHCHUPYIOTCS B KOHJIEHCATOpE-
XONOMWIbHUKE 8 W TOCTymaloT B eMKOCTh opomeHuss 9. YacTte Kuakux
YIIEBOJIOPOAOB M3 €eMKOCTH 9 TOJaloT Ha opolleHue aecopOepa, a GamaHCOBOE
konuuectBo DY (IV) BwBogaT ¢ ycTaHOBKH. HeckoHAEHCMpOBAaHHbBIE
yraesogopoasl (V) BeIIETSAIOTCS U3 eMKOCTU oporieHus. Temio B kyO necopbepa
noABOAAT mpu momoru pudoiiepa 10. Tomuii (pereHeprupoBaHHbBIN) aOCOpOSHT
(VII) 3abuparor u3 kyba gecopbepa 3, OXJaKAAIOT B TEIIOOOMEHHUKE 6 W
XOJIOAWJIbHUKE 7/ W moAatoT Ha BepxHioto Tapenky AOK 2 u abcopbepa 1. C Bepxa
abcopbepa 1 orBoasT orOeH3uHeHHBIH ra3 (II).

Jns eme Oonpliero yMEHBIIEHHS TOTEph yriaeBogopoaoB Cszr ¢
HEKOHJICHCUPYEMBIMHA Ta3aMHd W3 E€MKOCTH OpOIICHHS JecopOepa Obuia
pa3zpaboTaHa cxeMa ¢ PelUPKYISIUEH HeCKOHIEHCUPOBAHHBIX Ta30B B CHIPhEBOU
ra3 yCTaHOBKH, KOTOPYIO OCYIIECTBIISIIOT MTPH MOMOIII KOMIIPEccopa.

Jlist yMeHbIIeHHST TTOTeph JIETKUX (pakimii abcopOeHTa ¢ 0OTOCH3MHEHHBIM

ra30oM MPUMEHSIOT IBYXCTyIIEHUaTyI0 adcopOIuio (pucyHok 2.8).
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1 — abGcopOep; 2 — momyriryxas Tapeika,
| — ceipweBoii ra3; |l — otOensunennsrii ra3; I, 1V — Tomuit 1 HaCBIIIIEHHBIN TSHKEIBIH a0COPOSHT COOTBETCTBEHHO;
V, VI — Tomuii 1 HachIIEHHBIH JIETKHI aO0COPOEHT COOTBETCTBEHHO

PucyHnok 2.8 — TexHojiornueckasi cxemMa ABYXCTYIeHUYATOro adcopoepa

CornacHo 310l cxeme B abcopOep 1 ¢ momyriayxoi Tapenkoil 2 moparoTcs
nBa abcopOeHTa (JIETKUM U TSXKETbIM — KEPOCUHOBAS U AU3ebHast Gpakiuu), npu
ATOM JIETKHI aOCOPOEHT BBOJAT B abcopOep Hike Tskenoro. Ha HuxkHE#N Tapenke
OCYIIIECTBISICTCSl M3BICUYCHHE OOJBINEeH 4YacTH METaHa W dTaHa, Ha BEpPXHEU —
OCTaJIbHOTO KOJIMYECTBA.

[Tporecc abcopOruu MpOTEKaeT ¢ BBIICICHUEM TeIla, KOTOPOE 3a4acTyro
MPUXOIUTCS OTBOJIUTH M3 abcopOepa MpH MOMOITH ITUPKYJISAIHOHHBIX OPOIIESHUH,
OXJIAXKJIaeMbIX B XOJOAWIbHHKAX. OJHAKO oOpraHu3alus UPKYJISIIHOHHBIX
opouieHUd B abcopOepe oOJamaeT psAIOM HEAOCTATKOB, a MMEHHO: HaJIU4He
MOJIYTJIyXUX Tapesiok B abcopOepe, CIOKHOCTh TOYHOTO BhIOOpa MecTa BBOJA
OXJIAKJIEHHOTO  abcopOeHTa, HU3KHE KOXGOUIIMEHTHI TEeIUIonepeaayn B
XOJIOWJIBHUKAX UPKYJISIIMOHHOTO OPOIIICHUS H JIP.

TexHoornveckas cxema abcopOmuu c peABapUTEIbHBIM
OTOCH3MHUBaHUEM (M3BJIeUeHUEM OYTaHOB M TIEHTAHOB) CBIPHEBOIO Ta3a M

HACHIIIEHUEM METAaHOM W ATAaHOM TOIIero abcopOeHTa nmprBeieHa Ha pucyHke 2.9.
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1 —abcopbep; 2, 3 — XONOAWIBHUKH; 4 — eMKOCTh; 5 — mosyriryxas Tapeika abcopoepa,
| — ceipbeBoii ra3; |l — Toumii abcopOenT; |11 — oTOen3uHenHsIi ra3; IV — HachIeHHbIIT abcopOeHT

Pucynok 2.9 — TexHnoJiornueckasi cxema abcopdepa ¢ npeaBapuTeJbHbIM

0TOCH3MHMBAHUEM ra3a M HachIlleHMeM Tolero abcopoenra

[IpenBapurenbHOe HachllieHHe Tolero abcopoenta Il meraHoM M ATaHOM
oroensuHeHHoro raza lll, orxomsmero u3 abcopbepa 1, MO3BONSET MOBBICUTH
TyOMHY M3BJICUCHUS 1IEJIEBBIX KOMIIOHEHTOB U3 ChIpheBOro Ta3a | B abcopbepe 1,
MOCKOJIBKY B TaKOM CXeMe KOHTAaKT ChIporo ras3a | u HackimeHnHoro abcopoenra 1V
OCYIICCTBIISCTCS B XOJIOAWJIbHUKE 2 Tpu 0oJiee HU3KOW TemIepaTrype, 4eM B
abcopOepe 1. B xonoaunbHuke 3 0JJHOBPEMEHHO KOHJICHCUPYETCS YaCTh TSAMKEIBIX

YTIEBOAOPOIOB, YTO MIPUBOJIUT K CHIDKEHHIO TeTia abcopOruu B abcopoepe 1.
2.2.4 TexHonorus aacopOLMOHHOTO OTOEH3UHUBAHUS Ta30B

IIpu  pa3paboTke  ra30KOHIEHCATHBIX  MECTOPOXKIACHUN  BO3HHKJIA
HEOOXOIMMOCTh OTOCH3MHUBAHKS OOJIBIITNX ITOTOKOB T'a3a C MaJIBIM COACPKaHUEM
n3BiiekaeMbIX yrieBoaoponoB (1-20 r/m®). Jlnsg oTOeH3WMHUBAHUS TaKUX Ta30B

3BJIEKAE esogoponoB (1-20 r/m® 0oTOEH3 a a as30
IIPUMCHSICTCS a7ICOpOITMOHHBIN nporiecc, K HACTOSIIIEMY BpEMCHHU
MOAM(PUIMPOBAHHBIA B KOpOTKOLMKIOBYt0  azacopouuto  (KLA), mpu

OCYHICCTBJICHUU KOTOpOfI OIHOBPEMCEHHO C YIJICBOAOPOAAMH U3BJICKACTCA U BOAA.
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Texnonornyeckas cxema npouecca KIJA npuHIMIIUAIBEHO HE OTIMYAETCS OT

TEXHOJIOTMUECKON CXEMBI Ipoliecca aJacopOInOHHON OCyIIKH raza (pucyHok 2.10).

~—-pgp——————_——_——————

~ L

Pucynok 2.10 — TexHosiorudeckasi cxema Mnpoiecca KOpoTKOIMKJIOBOI

aacopouumn

YcTaHOBKa COCTOMT W3 TpeX KOJIOHH, MpEeAHA3HAYCHHBIX ISl BEACHUS
OJIHOBPEMEHHO B OJHOW KOJIOHHE aJCcOpOIMH, B APYroi necopOLuH, a B TPETheH
OXJIAXKCHUS.

[lepexitoueHre KOJIOHH MPOUCXOAUT aBTOMATUUECKHU C MOMOIIBI0 Mprdopa
yIpaBJICHHUS.

B ycraHoBke uWMEIOTCS Takxke 2 TEMIOOOMEHHHMKA, BO3IYIIHBIN
XOJIOJUIILHUK, KOHJEHCATOOTACIUTENb, Ta30/1yBKa U HarpeBarTelb.

[Tpu ucnonb3oBanuu nporecca KA HeoOxoammo coOmoaaTh CIEeIyIONue
YCIIOBHSL:

— CKOpPOCTh TIOTOKAa Ta3a JOJKHA OBITh TaKOM >Ke, KaK MpH OCYIIKE Tra3a
anpcopoertamu (ae meHee 0,15-0,30 M/c). DTO MO3BOJSAET YBETUIUTH CPOK CITY>KOBI
aZIcOpOeHTa,

— BpeMsl MHKJIa afcopOIuu npu u3BiaedeHu u3 rasa Csy JOJDKHO OBITH HE

MeHee 15 muH, a yraeBoaoponaoB Cz+ — oT 15 no 60 muH. ITpoaoKUTENBHOCTD
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IIUKJIa aIcOPOIUU TPU HW3BICYCHUH OMPEISICHHOTO KOMITIOHEHTA JOJKHA OBIThH
paBHa BpeMeHU pabOThI CIIOS A0 MTPOCKOKA ATOTO KOMIIOHEHTA;

— BBICOTA CJI0sI aicOpOEHTa JOJKHA ObITh HE MeHee 4,5 M;

— Temneparypa pereHepauuu qojpkHa ObiTh He MeHee 230°C. Ecnu B rase
coaepxkarcs yriaeBoaopoasl Csy, TO €€ KenaTeabHO MOBBICUTH 110 260-315°C;

— npu npoektupoBanun yctaHoBku KIIA (cTtagus necopOuum) xKenarebHo
UCIIOJIb30BAaHUE HMCKYCCTBEHHOIO XOJIOAAa BMECTO OOBIYHOTO  BO3AYIIHOTO
OXJIQAXIEHUA I Jy4dlleld KOHJAEHCAlMW W3BJICYEHHBIX YIJIEBOAOPOAOB IIPHU
pereHepanuu aacopoeHTa.

B kadectBe ancopOEHTOB ISl U3BJICUYECHUS YIJIEBOJOPOJOB HCIOIB3YIOT
AKTUBUPOBAHHBIA  yrojib, CHJIMKAareib W  MOJICKYJISPHbIE  CHUTa-I[COJIUTHI.
AKTUBUPOBAHHBIA YroJib B OTJIMYME OT JAPYTHX aJCOpPOCHTOB HE M3BJICKAET BOJY.
Tun npumensiembix 1eonutoB — NaX, CaX u ap. Muorma ancopOrMoHHBIN IO
MOXET COCTOSITh U3 HECKOJBKUX aJICOPOCHTOB.

Cranus ancopOuuu npoTekaet mpu temmeparypax 30-70°C u npu naBieHun
nepepadaThIBAa€MOro rasa.

Cranust jecopOuuu U OXJIXKICHUS aJcCOPOCHTA MOXKET OCYIIECTBIATHCS IO
TEXHOJIOTUYECKOM CXEME€ C 3aMKHYThIM LHKJIOM Ta3a pereHepaluy, KOTOPbIA
MOCJIE OXJIAKJICHUS U BBIACICHUS U3 HETO YriieBoA0opo0B C3+ BHOBH BO3BpAIaOT
Ha CTaJINI0 IECOPOITHH.

B psge cnydaeB Ha yctaHOBKax KI[A mpUMEHSIOT OTKPBITHIN LIMKJ, KOTJa
raz pereHepanyu OTOUpPAETCS W3 TOTOKA CBHIPHEBOTO Tasza, MCIOJB3YeTCs IS
OXJIAKJICHUS aIcopOeHTa, HarpeBaeTcsi, MPOXOIUT afcopOep, HAXONMAIIUNCA B
CTaJuu JECOpPOIMU, U OXJaXKIACTCs, B pe3yJIbTaTe Yero U3 HEro KOHJICHCUPYIOTCS
yraeBogopoabl Cs: (M3-3a UX OOJBIIETO COAEP’KaHUs B Ta3e TMocie aecopoepa 1mo
CPaBHEHHMIO C HMCXOJHBIM razom). ['a3 mociie BblIeNIeHHS YyrieBoopooB Cs:
BO3BpallalOT B TOTOK CHIPHEBOr0 Traza. B 7ToM ciydae 3aMKHYTOrO KOHTYypa
UUPKYJSILNY Ta3a PEreHepaIuu HET.

KonuuecTBo rasza perenepanuu J0JKHO ObITh MUHUMAIBLHO HEOOXOAUMBIM,

YTOOBI KOHIIEHTPAIMs B HEM M3BJIEKAeMbIX (KOHJEHCUPYIOIIHUXCS) YTIIEBOIOPOIOB
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Obuta MakcuManbHOW Ang  Oornee  3((EKTUBHOIO MTPOBEACHHUS  CTaIUH

KOHJICHCAIIHH.
2.3 TexHomnorus nepepabOoTKU MUPOKON (HPaKIIUH JIETKUX YTIEBOJAOPOIOB

upoxyro ¢pakiuto serkux yriaeromopoaoB (LLIDJIY) momywaror npu
OTOCH3MHUBAHUU MIPUPOJIHBIX U HEPTSIHBIX Ta30B PA3TMUYHBIMU METOIAMHU, a TAKXKE
IpU CTAaOMITN3alIMU Ta30BbIX KOHICHCATOB.

[upokyto  (Qpakmuo JErkux YrieBOJOPOJOB, a TakKe TOJIOBKY
cTaOMIM3aI[MK Ta30BOT0 KOHJIEHCATa Pa3JIeNsIIoT 110 CIEAYIOIUM BapUaHTaM:

a) JJIA NPOM3BOACTBA CTAOMJIBHOTO Ta30BOro OeH3uHa (YIJIEBOJIOPOIbI
Cs+) u TorutuBHOTO rasa (yrieBoaopoabl Ci1—Ca);

0) I NpOM3BOACTBA CTAOMIJIBHOIO Ta30BOro OeH3uHa (YIJIEBOJIOPOIbI
Cs:), TorumBHOTO Tra3a (yrieroaopoasl C1—Cy) u cxmwkeHHon [1bdD;

B) JUIs TPOM3BOJCTBAa CTAOMJIBHOIO Ta30BOro O€H3MHA (YTJIEBOJOPOJIbI
Cs+), TOIIMBHOrO rasza (METaH C NPHUMECSIMH 3TaHAa) W WHIUBUIYAJIbHBIX
YTIE€BOAOPOIOB (3TaH, MpomaH, n300yTaH, HOpMaJbHBIN OyTaH U 1Ip.);

r) J7s TPOW3BOJACTBA WHAMBHAYAIBHBIX YTJIEBOJOPOIOB M WX CMecei
(mpu niepepadoTke IHIDJTY, npakrruecku He coaepxammux Css).

OtaH (9TaHoBas ¢pakiys) NPUMEHSIETCS 