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Nekuuns: Knumos Oner Bnagummnposuy, 4.
X.H.

Cnanabl: XnectkmH Bagnm KamunbeBuny, K.
X.H.

OBOCUOUPCKNIN rocyaapCTBEHHBI
YHUBEPCUTET



CTpyKTypa TEMBI

€BO0POAHbIV ra3. Ero nctouHunku, cocras.

epepaboTka npmpoaHbIX razoB. O4mncTKa OT BOAbI, KUCTbIX MPUMECEN. TOYK
pockl. Pasgenenue Ha ppakumn. Pektudukauma.

Hedtenepepabotka. Obwime nonoxeHunsi. CoctaB HedTuW.

[lepBuyHasn nepepabotka HedpTU. CTabunmnsaumd, o6e3BoXXnBaHUE U
obecconueaHne. ATmocdepHasa 1 BakyyMHas neperoHka. [mybuHa nepepaboTku
HedTw. [MpoayKTbl NepBMYHOMN NepepaboTKn.

BeHs3nH. OkTaHoBoe 4ncro. CoctaB beH3nHa. KomnayHamnpoBaHue. [lepcnekTuBbl
npowussoacTtea. [JusenbHoe Tonnmeo. LleTaHoBoe yncno. Temneparypa
3acTblBaHug, 3umMHee u netHee OT.

BropuyHas nepepaboTka HedTW. KaTanntnyecknin KpeKNHr. XuMms K.K., Cbipbe,
YCNOBUS, KaTanusaTtopbl, YCTaHOBKWU, MPOLYKThI.

Katanutnyeckmnin puddopMmnHr. Xumust pudpopmMmHra, yCroBud, Katanusatopsl,
YCTaHOBKMW.

TepMmuyeckme (HekaTanuTuyeckmne) npouecchbl. KpekmHr, KokcoBaHue, MMPOnuns.
POAYKTbI TEpMUYECKMX NpoLeccoB. OneduHbl, KOKC, BUTYM.

poreH13aumoHHble npolecckl. MmapoobeccepusaHme. KatanusaTopsi,
s, ycTaHoBKM. MnapokpekuHr. KatanusaTopsl, yCrnoBus, yCTaHOBKM
3omepusaums. KatanusaTopsl, ycnosusi, yctaHoBku. MonyyeHne

d304HbIX Macer.



cbl Poccun (Ha 1 9HB

BlieKaeMble 3anacbl HeTU Mo KaTeropun C
,MNpO T

0 KaTeropun C2 - 10,2 MNpAa, T
anacol rasa rno kareropuun C1 - 48,8 TpsiH Ky0.

no kareropun C2 - 19,6 TpriH Ky6. m.

BYYEHO MUHUCTPOM NpupoaHbiX pecypcos PP Cepree
CKUM)

oBas gobblva 600 mnpa.m3



rmeBoaopoAdHbIN ras

Hble Ha3BaHUA :
— CyXou ras

- >|<|/|pr||/| NN CXXMKEHHbIV ra3s. )KUPHOCTb I
coaepxaHue B HEM C B r/m3.

b3 fymambe mepMUHbI CyxXoU U OCYUWEHHbIU &

30Bble MECTOPOXOEeHUA: coaepXaHne MeTaHa
K npaBusio >90%

YTCTBYHOLLNN HEQPTAHOW ras: cogepkaHue
Ha 50-60%.



eCTOpPOXOEeHuUs

PXTUraHTCKMe > 5 TPJSH M3

BUAJIbHbIE 3allaCbl
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[lepepaboTKa ra3oB

S MPUPOOHbIX ra3oB nepepaboTka BKIKYa
cebsa crieayolme ctagun:

[lpeaynpexaeHue rmgparoobpasoBaHUs.

OTaeneHne MexaHn4Yecknx NnpuMecen u
KanenbHon Bnarn. Ocyluka rasa.

OuuncTKa rasza oT KUCIbIX MPUMECEN.

CobcTBEHHO NepepaboTka, 3akntovarLias
Nnbo B pasgeneHnn rasa Ha Cyxom u
XMKEHHbIN, NMOO Ha Doriee TOHKUE
akLum.



[a3oBbLIe rmgpaThbl

coeanHeHns BoAbl U rasa, Hanpumep C H x17H O
bl 3@ CHET BaH-dep-BaanbCOBbIX BSaVIMOLI,eVICTBVII/I (Boaa
bIX CBA3en (Boga — Boaa)

)bITb 06pa3oBaHbl MorekyrnaMmm pasmepom 3,8-9,2 A

aloT B Tpybax npu nogbeme unm TpaHCNopTUPOBKE rasa

TKa NPMUPOOHOro ra3a Ha4MHaeTCcs paHbLLe YeM OH A0ObIT —
CKBa)XVHY BMNPbICKMBAETCH CNMPT, Yalle BCEro MeTaHo
O[O0 13 ra3a 1 Ha NOBEPXHOCTU OTAENSETCS B CEMe
DTFOHSIETCS OT BOAbI M UCNOMNb3YETCS MO LMKII
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— METHANE
ICE CRYSTAL MOLECULE




R W

2. Ocyuwka

[locne nogbema rasa Ha NOBEPXHOCTb ero NponyckawT Yepes OUnbTpbI,
cenapupyroT KanenbHyto Bnary.

[anee ras cywat ogH1UM 13 AByX METOL0B — METOAOM abcopbumn nnm
agcopbuun.

Ocyuika raza Heobxoanma 13-3a TOYKM Pocbl. TOYKa poCbl — 3HAYEHUE
TemMnepaTypbl rasa, HUXe KOTOpPOoU nap (BOASHOM U Opyroun),
coaepXkalumincs B rase, oxnaxgaemom nobdbapmyecku, CTaHOBUTCSH
HacCbILWEHHbLIM Haz, NSTOCKON NOBEPXHOCTLHO XXUOKOCTM.

Ha ras, nogpaBaemMbivi ¢ MECTOPOXAEHUN B MarncrTpanbHblie TpyoonpoBoabl
cywecteyer OCT 51.40-83:

TOYKa pocbl Mo Boge ¢ 1.05 rno 30.09 - He Bbilwe 0 AN YMEPEHHOro KnumMmaTa
n 10°C gnsa xonogHoro, Ha nepwof ¢ 1.10 no 30.04 - -5 n -20°C
COOTBETCTBEHHO

TOYKa pockl No yrnesogoponam - 0 n -10°C (3umon)
mMacca Mex. npumecen - <0,003r/m3

Macca cepoBogopoaa - <0,02r/m?

mMacca MepKarnTaHOoBOW cepbl - <0,036r/m°.




AN NO3BONSET A4OCTUYbL bonee H

BnaxHbi
ras

27.03.2013




CTKa OT KUCI1bIX MPK

PUMECU — CoeaMHEHMUS CEePbI U YINEKUCTIbIN ras.

abcopbuunm c ncnonb3oBaHMEM MOHOSTaHOMaMUHa
nataHonamuHa (J3A).

S + NH,-CH,-CH_-OH > [NH,-CH,-CH_-OH]* [SHI

TAHOBKaAa — KaK /14 OCYyLWEeHUA ra3a rmkKosmnem.

BMEYEHNS MepKanTaHoOB NPUMEHSIIOT bmnsndyeckme
Thl, HANPUMeEpP N-MeTI/IJ'II'II/IpEQSiD,OH.
N~ O



AerieHne Ha COCTaBJI1f

>HHOCTU UCNOJIb3YHKOT TP OCHOBHbIX TUMa NpoueccoB:

N3KoTEMMNEepaTypHON KOHAEHcaLN.

[a

2 Komnpeccop =)

XonoaunbHUK
0o 14 atm ‘

Bosa. oxn. 110 -40- 50°C

3TO[ HU3KOTEMMepaTypHon abcopbunu.

PereHepatim

2
KnpHbIn

la
Komnpeccop XonoannbHUK ras
3 10 14 aT™ o Bospoxn L 110 -40- 50°C
ROTEe cud | YOHOUT DEKTVUOVIF d

ne ppakumn, Hanpumep, NbP,
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UKauusa — MeTo[, pasaerneHnst XXUaKkocT
aHHbIN Ha MHOTOKPaTHOM UCMNapPeHUm XUAOKo
AeHcauun napa.

BUXKYLLIASA cuna pekTudurkaumm — pasHula mexay
COCTaBOM XXWAOKOCTM 1 00pasyroLLMMCs Had Hell NapoM.
[lap, N0 cpaBHEHUIO C XXMOKOCTbIO Bceraa oboralleH
Doree NerkokMnALWMMM KOMIOHEHTaMM.

OcyLLEeCTBNAKT B annapaTtax KOfIoHHOro Tuna, nmbo
TapenbyaTbiX, MO0 HacagoYHbIX.

L[lanee nony4eHHble NPOAYKTbI HANPaBNSATCH
oTpeduTtensam — cyxomn ra3 B TpybonpoBod 1 garnee B
YW, CKMXKEHHbIN ra3 Ha »Xernes3Hyto gopory, B 6anno
aBoAbl, TOHKME (ppakumn — Ha nepepadboTKy.



YTO Mbl rnpegcraBridemM, Korga Cribliliim

isonomﬂ
Arnosyc

{a:0)

DIHUIA Dell-dvrouc
Hegprs

B KWHOTEATPAX C 28 PEBPAAR




Tb HAXO0OUTCHA TaM T,

emrepamypa 40 — 200 oC

[lnacmoesoe OaesrieHue 200 — 800 ammocgep

Hb HY>KHbl HOBbl€ TEXHOJ10T'MN U

nansoi.
xem Hanpsmyto sngetb MKC (400 Km),

PaHN4YEHbI B crnocobax BUWOETb, UT
T B HECKOJIbKMX KM MNMOoA4 3eMIJi



OBPATUBI HODIMU (repedamas 1) BHIHH).

Nr 43, 4080808 w, naneozen:

\ €xan. NrT8, 315820 w, woprme sopa. !

. Cpeduud xapGon, . Konunuwzpadcean
8. Yexoecksn ~1, uNmopean 2294 - 2300 i

/ :
Vit ple)éE e




epTb N HepTENEPEPaADOTK

cTosiLiee BpeMsa HedbTb ABNSETCS OAHUM U3 TPEX OCHOBHbIX NCTOY
pryum Hapsigy € yriem v ra3om.

KOJ10 99% MUPOBOW NOTPEBHOCTM B MOTOPHbIX TONMMBax obecnev4nBaeTc
CYET nepepaboTkm HEDTMW.

B 2009 Poccua nobbina 495 MIH.T.
OTKpPbITO 500 MIH.T HOBbIX MECTOPOXAEHUN.
Ha cerogHs gokasaHHble 3anacbkl HedpTh — 11 MNpA.T.

» Poccus nHTeHcnBHO gobbiBana HedTb 50-60 NET, NPM 3TOM CpEeAHUN

KOS PMLUMEHT n3srieyeHns Hedotu He npesblwan 50% - eCTb CMbICIT
BO3BpaLLaTbCs K CTapblM CKBaXXMHAM C HOBbIMU TEXHOSTOMMSIMU U3BIIEYEHUS
(HoBble BapuaHTbl [Pl wn 1A).

* lmeroLmxca 3anacoB XxBaTUT Ha 70-100 ner.

HedtenepepaboTka - KpyrnHOTOHHaXXHOE NPOU3BOACTBO, OCHOBAHHOE Ha
npeBpaLleHnax Hegpmu, ee ppakumn n HePTAHbLIX ra30B B TOBAPHbIE
HegmernpooyKmbl U Cbipbe ONs Heghmexumuu, OCHOBHO20 Op2aHU4YeCKo20
CUHMe3a U MUKpobuosiocu4ecKko20 cuHme3sa.

TO NPOU3BOACTBO NpeAcTaBnsieT cobom COBOKYNHOCTb OCYLLECTBASEMbI
3 hU3NYECKUX N XMMUKO-TEXHONOMMYECKMX NPOLIECCOB 1 onepaLui,
YaloLLLYt0 NOArOTOBKY ChIpbsi, €ro NePBUYHYIO U BTOPUYHYHO NEpPep

U1 B HacTosiLee BpemMa paboTaeT 26 HIM3 nntoc 3-5 cTpounTcs.




2Cb OKOJ10 1000 nHgmBuAayarnbHbIX BELLECTB:

yrmeBogopoabl (anudaTtmka, HaTeHbI, apoMaTuka — NpakTuy
PUHOB),

0 - cepoopraHu4eckmne
0 - a3oTcoaepKalme
85 - KMCrnopoa, MeTans, pacTBOPEHHbIe radbl, MMHEpParbHbIE COSN.

occun ncnosnbdyetcs knaccuukaums Hedptn npuHsaTaa B CCCP B 1981, B
DOTBETCTBUM C KOTOPOM KaXKaon HedTn npuceanBaeTcs MHOEKC U3 5 Lndop.

edTb KnaccudnumpyeTcd no coaep’kaHuo CBETIbIX bpakuumn, cepsbl,
apadnHOB, MHOEKCY BA3KOCTN MacnsiHbiX dopakuuni u T.4. Hanbonee BaXkHbIMU
ABMIAOTCA 2 NapamMeTpa — coaepXaHue CBeTbIX dopakumnm u cepa.

» Csemrble — ppakuyuu, sebikunarouwjue 0o 350°C. (bonee 55%, 55-45%, meHee
45%).
» Cepa- meHee 0,5%, 0,5-2%, bornee 2%.

3 NPUPOE He CYLLECTBYET MECTOPOXAEHUI, B KOTOPbIX Obl HE(PTL CoaepKanac
TAOENbLHO OT rasa, KOTOpPbIlA Ha3blBalOT CONYTCTBYOLUM.

[a308bil hakmop MecmopoxdeHUs — Koriuyecmeso M 2a3a Ha 1m 0obbimo
Hegmu.

peaHun ra3osbi oakTop — 100.

pUHUKUNE, Ka4eCTBEHHbIN COCTaB TAaKOro rasa coBnagaeT C COCTaBOo

0 ra3oBbIX MecTopoxaeHuii. OCHOBHOE pasnuyne — pasnnyHoe
DXKaHNE CYXOro N CMXKEHHOrO rasa.
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aboTKM HEOTM — NPOMbICIIOBas, NepBMYHAs U BTOPUYHAS.

oBas NorotoBka — AosegeHne Hedptn ao TpedosaHnn MOCT, No3BOMSAIC
py6onpoBoaHbIn, dnoTckum nnu XK.4.

EHTUPYETCH: CoAep>KaHMe MeXaHNYECKMX NpumMecen, paCTBOPEHHbIX ra3oB, BOA
anTaHOBOW Cepbl, a TakKe BA3KOCTb He(TH.

a3y nocne nobblun, HENOCPEACTBEHHO Ha NPOMbICIE HedTb NOABEPraloT NpeaBapuTent
UCTKE 1 cTabunusaumu. MNpu 3ToM oT HedTM OTAENSAT MEXaHUYECKUE NPUMECH, YacTb B
DaCTBOPEHHbIX ra3os.

Hanee HedTb No Tpybonposogam, Ha Kopabnax unv no x.4. ornpasnsatT Ha HIMS.

[NepBuyHaa nepepaboTka HedpTw.

[NepBUYHOM Ha3bIBaOT NepepaboTKy, NPy KOTOPOM HE NPOUCXOANT XMMUYECKUX NpeBpaLLeHn
PasnUYHbIX KOMMOHEHTOB HE(PTU. TN KOMMOHEHTLI NPOCTO rPYNMNUPYIOTCA B Pa3fiyHbIX pak
Ho nepBrnyHOM NnepepaboTkm HeTb COAEPKUT 3HAYMTESTbHOE KONNMYECTBO BOAbI 1 CONen (Hem
CTapee CKBaxunHa, TeM bornblie o6BoaHeHue). o ctaHaapTam, ToBapHasi HePTb MOXET COAEP
He Bonee 200 mr/n conen. Ha nepBu4yHyto NepepaboTKy MOXET NOCTynaTb HeYThb, COAepKaLLa
Bonee 5 mr/n conen.

O6e3BoXMBaHNE N obecconuBaHne Ha anekTpoadermapatope (Ha HIM3).

- Ha BTOPYHO
Hed ) Xe CTyneHb
eQT MNepemeHHO
b+ Yucras 2 CrabunbHa P o
Conu BOAA 1 9MynbCus
9-M MnorJie Bopaa, conu

+
Bona

PABJ1AETCA Ha NEePEroHKyY (I'IpI/I HOPMaJiIbHOM UI NMOHWXXE
27.03.2013



eperoHka HeTV

hepHOM AaBneHuu:
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BbeH3nH

3uH/aunsenb =1, B EBpone — npeobnagaet amsens. OTO CBA3AHO C TEM, Y
OepPXUT bonbLue ansenbHon dpakumm, 4em 6eH3NHOBOMW.

BYET MHOXeCTBO pernameHTnpyemMbix F[OCTamu xapaktepuctuk 6eH3nHa.

AHOBOE YUCIO — NoKasaTenb 4eTOHALUMOHOM CTOMKOCTU (CTOMKOCTU K camMonpoun3Bo’sibH
bIBY MNMPU cXaTuu) TonsiMB B CMECU C BO34YyXOM. UncneHHo paBHO coaepXaHUo B 00.%
OOKTaHa B CMeCU C H-rerirfaHom, npn KOTopomM 3t1a CMeECb 3KBMUBAll€HTHa Mo AeT. CTOMKOCTU
crieayemMmomy TorJimBy B CTaHAaPTHbIX YCIOBUAX UCTbITaHUA.

SO e

2,2,4 - TPUMETUIINEHTAH H-renTaH GeH3on MTE23
04 = 100 o4=0 O4=108 o4=120

TaHonoBbIWwatLwue godaskn — TOC, MTED, coeanHeHus mapraHua.
30X0J1 — CMecb 6eH3nHa 1 5 — 20% 3TUIOBOro cnupTa.

TaB «cpenHero» ans Poccum npssMOroHHoro 6eH3nHa BXoauT He MeHee 40% H-napadu
jee OKTaHOBOE YMCI0 3TUX NapadnHOB He npeBsbillaeT 15.

1 nyn Poccuun:

31H pUopMuHra
3U1H KaT. KpeknHra
OHHbIV BEH3WNH

O€H3HbI 4PYrnx npon3BoOACTB.
27.03.2013



[1n3enbHOe TONNMUBO

HOBOE YMCIO: YeM Jly4Lle TOMNSIMBO B3pbIBAETCS B CMECUK C BO34YXOM Mp
TnK, TemM Bblwe LY.

eTaH-100, a-meTunHadpTanuH — 0. CoBpeMeHHble An3enbHble ABUraTen HacTp
a LIeTaHOBOE YNCIo 45-50, B AalnbHENLLEM MPOrHO3MpyeTCs NoBbILLIEHME A0 53-58.

[lpaMOroHHoe An3enbHOE TONNMBO MMEET LLeTaHOBOE YNCIO, brinskoe K 50.
bonee BaXkHaga xapakTepucTuka - cogepxaHue B 1T coegnHeHnn cepbl.

OcHoBHOe HanpaBneHue nepepadotku AT — yaaneHue U3 Hero cepebl, npouece
rmapooyuncTkn. Cenyac B Poccum npenmMyLLeCTBEHHO MPOU3BOAATCA A.T. C
coaepxaHuem cepbl 0,2-0,5% B cootBeTcTBumM ¢ TOCT 305-82. B EBpone - 0,035%, a ¢
2003r — 0,001%.

Btopoe HanpaBneHue nepepabotku OT - CHUXeHMe TemnepaTypbl NOMYTHEHUSA U
3acTtbiBaHUs. OCHOBHOW flerko3acTbiBaoWmm KOMMOHeHT AT — 3To H-napaduHbl (B

TUNU4HOM npssmoroHHom [T ux 6onee 30%). YaanaTcs SKCTpakumMen, agcopoumen,
pacLuenneHmemM Ha bornee nerkme cocrasngatowme, nsoMmepusaumen.

T Kak NpaBuno MMeeT TeMnepartypy 3acTblBaHMA He HKe MUHYC 10°C. PelueHus:

— pobaBneHue crneumanbHbIX NPUCaoK, Yalle BCEero Ha OCHOBE
nonuaTuneHokcuaa (obpasyert Harap, OTHOCUTENbHO JOPOT).

— B kavectBe [T 6panu bonee nerkue dopakummn, Hanpuvep 170-2
(9TO NpPUBOANT K PE3KOMY CHUXKEHMIO LY, NI1OXMEe MOTOPHbLIE CB
Kyda-To Hago aesatb copakumio >280°C).



