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BITUMINOUS ROCKS AS A RAW MATERIAL
IN THE PRODUCTION OF HYDROCARBON GASES

W3BecTHO, YTO MHPOBBIE 3amachl TBEPABIX HCKOIIAEMBIX TOIJIAB ropasio
6osblie HEPTAHBIX PEeCypcoB, a pa3paboTka UX OOXOAHUTCHA JAelIeBJie, YEeM
no6b14ya HedDTH. ITO O0OYCJIOBJIMBAET IEPCIEKTHBHOCTH AaJIbHEMIIEro pas-
BUTHUSA AOOBIYM TBEPABIX rOPIOYMX MCKOMAEMEIX U UX MepepaboOTKH B ras u
HCKYCCTBEHHOE (CHHTETHYECKOe) KHIKOe TOIJIMBO. B 3TOM mjaHe — Kak
WCTOYHHUK YIJEBOAOPOJHOIO CHIPbS — IIPEACTABJISIOT HHTEPEC M KHUPHI
(ckomieHus OUTYMHMHO3HEIX mopox) 3amagHoro Kasaxcrana.

OxHa M3 BO3MOMKHOCTeH ImepepabaThiBaTh HEPTEOMTYMHUHO3HEIE MOPOAEI
B KHMJKHE U ras3oobpasHble MPOAYKTHI — TEPMOKATAJIMTUUYECKOE KPEKHDPO-
Banue [1]. YcTaHOBJIEHO TaKXe, YTO MHTEHCHUBHOE OOJIydYeHHE OJIHIKHUM
yAbTPadHUOJETOBBIM ¥ BHUAMMBIM H3JIyYEHHEM B IPHUCYTCTBUH CEHCHOMIIU-
3aTopa mapadHUHOBBIX COEJMWHEHWN BBI3BIBAET HX (OTOJIM3 HA YIJIEBOJO-
poxHble rassl [2].

B ny6iumkyeMo# cTaThe OIMCHIBAeTCS NOJIy4eHHEe ras3oo0pasHEIX IIpO-
IYKTOB IO AEeHCTBHEM HA3BAHHBIX BHJOB H3JIy4YeHUA U3 OUTYMHHO3HBIX
mOpoJ.

Kupsl Mmectopoxpaenusi Tiob6kaparan 3anagHoro Kaszaxcrana o6iay-
yaJau PTYTHO-KBapuesou sammnoit [IPJI-250 Ge3 BBegeHHS BHEIIHHUX (oTO-
CeHCHOUIN3aTOPOB. XapaKTepUCTHKA KHUPOB: CpeJHee COAepIKaHWe opra-
HUYecKOM cocraBasonieir 10,6 %; ee (DHU3UKO-XMMHYECKHE IIOKA3aTEJIH:
cpexHsas MonexkyasapHas macca 630; nmiaorHocTs 0,914; cogepxanue achanb-
TeHoB 2,3 %; (H/C),, 1,74; anemenTHBIH cocTaB, %: C 83; H 12; N + O
3,9; S 1,1. MuHepanbHass 4YacTh IPEACTABJI€HA KPEMHE3eMOM M OKCHIOM
aJIOMHUHHUSA, & TAKXKe MUKPOINPUMECSIMH MUHEPAJIOB — JIEHKOKCeHa, HIbMe-
HHUTa, TYpMaJiHa, MUPUTA U APYyrux — go 1 9% (macc).

OnpITH IPOBOAMJIM Ha J1aGO0paTOPHON yCTaHOBKE B KBapIEBOM DPEeaKTOpe,
cHa6XXeHHOM OOPATHHEIM XOJIOAMJIBHMKOM, IO KOTOPOMY CKOHIEHCHDPOBAB-
mIuecss MPpOAYKTHI BHOBBL IOJABAJINCh B peaKTop. 'a3006pa3HbEIe NPOJYKTHI
cobmpanuck B razomerpe. Temneparypa npouecca 50...350 °C. @orocencu-
OMIM3aTOPAMH CJIYXKHJIU apoOMaTHYECKHE M reTepoapoMaTHYECKHE COeaHu-
HEHHMS#, IPUCYTCTBYIOIME B OpPraHWYECcKoi dacTu. POTOJM3 KUPOB IIpPOTE-
KaJl B OZHY CTAJHMI0O C KOJHYECTBEHHHIM BBIXOZOM Ira30B.

ITocne 45 muH o6anyuyenus 21,66 r kMpoB B pedyabTaTe QOTONMH3A IOJY-
yeno 1430 mu raza u 19,76 r TBepaoro ocraTrka pasyokeHuA. KoMIoHeHT-
HBII COCTAB ra3oB (OTONHM3a ONpPEAEJNIAJH HA KOJIOHKE C aJIloMOorejem
B KaYecTBe COpPOGEHTAa IPH CAeAYIOIIUX YCIOBUSX: NJMHA KOJOHKH 3 M, Aua-
MeTp 3 MM, ra3-HOCHTEJb — TeJHi, PacXoJ ra3a-HOCHUTEJS IIPH TeMIlepa-
Type 40 °C 30 mn/MuH, TeMmepaTypa TepMOCTATa HapacTaja JHUHEHHO OT
40 mo 200 °C co ckopocrsio 7,5 °C/mMu=.
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a3 10 15 20 25 30 1, min
Puc. 1. XpomaTorpaMma yIJjieBOZOPOAHEIX ra30B (pOTOSIM3a OUTYMHUHO3-
HBIX nopox: I — meraH, 2 — aTaH, 3 — 3TWIEH, 4 — IMpoIaH, 5 — Mmpo-

nuJjeH, 6 — uzobyraH, 7 — H-0yTaH, 8 — cymMMa OyTHJIEHOB, 9 — IUBH-
HUI, 10 — H-TIeHTaH

Fig. 1. Chromatogram of hydrocarbon gases obtained by bituminous
rocks photolysis: I — methane; 2 — 2-ethene; 3 — ethylene; 4 — pro-
pane; 5 — propylene; 6 — isobutane; 7 — n-butane, 8 — total butyle-
nes; 9 — divinyl; 10 — n-penthane

CocraB ras3oo0pa3HbBIX NMPOAYKTOB ¢orTonmsa (puc. 1), % (macec.): me-
TaH 26,20; sran 9,49; stunen 32,02; mpoman 2,70; nponusexn 18,90; x-6y-
TaH — chaeanl; Oytusexn 5,90; nuBunua 2,74; nmenran 2,02. dieMeHTHBIH
cocTaB OMTYMHUHO3HEIX IMOPOJ mocjie obayuenus, %: C 1,04; H 0,67; C 0,08.
Cpenu razoob6pasHBEIX INPOAYKTOB NpPeo0IafaloT 3THJIEH, METAH U IIPOIHU-
JIeH, CYMMapHO€e COJep’KaHHue KOTOPHIX mpeBwImaetr 77 %.

CreneHb NpeBpallleHUs OPraHUYECKOM YacTH KHPOB B mpoiecce (oTo-
JIU3a ONpeAesIAIA UX TEePMHUUYECKMM aHAJIM30M A0 U IocJie GoTonHM3a Ha
nepuBaTorpade Q-1000 Benrepckoit dbupmer «MOM» (Bo3gyuIiHas aTMoO-
cdhepa, ckopocTs HarpeBa 10 °C/MHH) B KOHHUYECKHX IJIATHHOBHIX THUIJAX.
Macca HaBecku 500 mr, stamoH — Al;O3. IlonydyeHHBIE TEepMOI'PaMMBI
(pHuC. 2) CBUAETEJBCTBYIOT O TOM, YTO OOpas3umbl KUPOB, IMPOHAS depesd pAL
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Puc. 2. [lepuBaTorpaMmMa GUTYMHHO3HBIX IOPOA MecTOpoxKmeHus Tio6-
kaparaH 1o (A) u nocye (B) doronusza

Fig. 2. Bituminous rocks derivatogram: A — before photolysis; B —
after photolysis
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9H/AO0TEePMUYECKUX (MHTEpPBaJ TeMIepaTyp OT Hadasa Harpesa o 200 °C)
U 3K30TepMHUYECKHX (uHTepBan Ttemmeparyp 200—700°C) mnpomeccos,
TepATU BCJIEACTBHE BBITODAHMS OpraHMYecKoi uacru g0 10 % wmacch.
ITpeBpaienus ¢ moTepeil Macchl, UMeBIINEe MECTO IO Temneparypsl 200 °C,
MOTYT OBITh XHTEPIPETUDOBAHEI KAK Ta30BbINEICHHE B PE3yIbTaTe pasJio-
KeHUus yrneeonoponos. CunbHbi# sk3orepmuueckuit sdhdexr mpu Temme-
paTtype okojio 400 °C, npeAmon0KUTEILHO, CBA3AH € IIPOLECCOM Kap6oHu-
sanuu. Iipu 600 °C BeIropaer yriepomHas 4acTb.

B o6pasue xupa, mopgBeprayToro Qortonusy (puc. 2B), 3HAYUTETHHO
YMEHBIIUJIOCh COZepIKaHNe OpraHndecKoi yactu — g0 2,6 %. Harpesauue
B Te€X ke yCJIOBHAX COIIPOBOXK faeTcs 6ojee c1abbIMu TePpMUYECKUMU o eK-
ramu. CrenoBaTenbHO, Pa3IoKeHHe OPraHUYECKOH YaCTH IIPOMU3OLIIIO0 TIaB-
HBIM 00pas3oM B mpoiecce GhoToIM3A.

BsiBOIBI

1. ITpu 06ny4YeHMH GUTYMHHOBHBIX IIOPOJ MECTOPOIKIEHHS Tio6raparan
HHTEHCHUBHBIM YJAbTPadUOJETOBEIM M BHAMMBIM H3JIydeHHeM Ha Jabopa-
TOPHO# yCTaHOBKe IOJY4YeHbl Tra3oo0pasHble IPONYKTHI (BBIXOZ 6oJee
70 %), u TakuM 06pasoM ycCTaHOBJEHA. BO3MOXKHOCTh IepepaGaThIBATH
GUTYMMHO3HbIE TOPOALI B YIJIEBOAODOLHLIE a3kl HA3BAHHBIM METOIOM.

2. B razoofpasHBIX mpoAaykTax GOTONMBA OPraHMUUYECKOH YacCTH comep-
JKaTCH I'TaBHBIM O0Pa3oOM oTHJIEH, METAaH U NIPOIMJIEH, KOTODEIE SBISIOTCS
HCTOYMHUKOM YIVIEBOLOPOAHOTO CHIDhA AJIA XMMHUYECKOM MPOMBIIIIEHHOCTH.

SUMMARY

Bituminous rocks widely spread in Kazakhstan are nowadays of great interest as
a raw material in the production of hvdrocarbons.

The present article investigates the possibilities of gas production from the
organic part of bituminous rocks from the Tyubkaragan deposit under the effect
of ultraviolet and visible radiation.

These bituminous rocks are characterized by the following: organic content
10.6 wt.-%, asphaltenes content 23 %, average molecular mass 630, density 0.914,
atomic ratio (C/H)ga;= 1.74, and elemental composition, %: C 83, H 12, N 4+ 0 3.9
and S 1.1. Prevaling minerals are silica and aluminium oxide; other mineral
microcomponents compose up to 1 %.

Bituminous rocks were treated with a mercury-quartz lamp for 45 min, the
process temperature was 50 to 350 °C. The mass of the treated sample was
21.66 g; 1430 ml of gas and 19.76 g of solid residue were obtained. Radiation-
processed bituminous rocks contained, %: C 1.04, H 0.67, and S 0.08.

Among the gases of photolysis (Fig. 1) ethylene, methane, and propylene
prevailed, their total content was more then 77 %,.

In order to determine the fractional conversion of the organic part of bitumi-
nous rocks under photolysis, a thermographic studv of initial and treated
samples was performed (Fig. 2). A considerable decrease in organic content
(up to 2.6 %) was observed. Heating under analogous conditions resulted in
weaker thermal effects.

Hence, the organic part of bituminous rocks was decomposed mainly under
the effect of ultraviolet and visible radiation. Therefore. photolvsis is a pos-
sible method for obtaining hydrocarbon raw material for the chemical industry.
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