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Study on Pyrolysis of Tarim Basin Crude Oil at High
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Abstract: The pyrolysis of three oil samples from Tarim Basin were carried out under high temperature and
high pressure caused by inserting N, in the closed system and the influence of temperature , pressure ,time
and the oil compositions on the pyrolysis reaction of three oil samples to gas was discussed. The effect of
pressure on oil pyrolysis was tightly related to different kinds of oil, temperature and pressure range. High
temperature made pressure’s effect more obvious. The increase of total gas generation ratio with pressure un-
der 20MPa and the decrease above 20MPa were observed, when pyrolysis temperature was 480°C. But the
relation of total gas generation ratio and pressure at 390°C was different from that at 480°C and also different
with oil composition. The change of gas generation ratio of the three oils with temperature included three
stages: the gas generation ratio slowly increasing, rapidly increasing and decreasing. The maximum gas gen-
eration ratio of the three oils was at about 450°C. The gas generation ratio decreased with asphaltence content
in oil at 480°C, but increased at 390°C. Thus in the low temperature geological condition, The high content of
aliphatic hydrocarbons and low asphaltene content in oil was beneficial to oil reservation. The gas generation
ratio of oil with more asphaltence increased more rapidly with pyrolysis time.
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Table 1 The basic geochemical characteristics of three oil samples

F1 Z=FERERBAFE
daoc V 70 group composition/m% Elemental composition/%
sample
i mm’ - s’ ) Sat aro res asp C H (6] N S
Y1 0.8574 6.74 71.28 24.78 3.94 85.84 13.51 0.08 0.57
Y2 0.9168 70.07 48.99 32.68 12.18 6.15 85.52 12.14 032 029 1.73
Y3 0.9468 3450.36 3540 41.69 3.84 19.07 6530 997 2227 041 2.05
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Figure 1. Experimental apparatus diagraph of oil pyrolysis
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Figure 2. Relation of total gas generation ratio and pressure

2 ESEEEHNNXAR

ALLEH, 480°C R4 R E AT 390C K
AR, PRUONIRE S, AR R R R, AR
Ko AHPRILEE A2 BE s ) ARG AR

390°CF, BT, AR Y2 R s

978-1-935068-37-2 © 2010 SciRes.

1690

2010 The Second China Energy Scientist Forum

Mg N, MESh 10MPa i, Y2 SOk AEAEK
$990.74mL-g" o H Jy3E K% 30MPa i, 3 IilFE Y1
MRS EA G T, 40MPa J5 BG4 2218
IR, RIS, Y1 S50 AR SRR R ) AR A
WE, R AESREANEN 43.04mL ¢ o BEE )
ThiE, Y3 RS AE SR>, 75 30MPa B IA 2 AR
B, ZJEMiERIER, EEXIEm, s EN
151mL-g " &

gh =R E AL BT A s 390°CHRE, HIFI4E
B B e RV I AR R A B I R 22 (P TR v
RET, MiFReESMESEA —EXR, UER
TR, BAESREBEOR, X R AR 2 5
(AT 2R E MR RS, Dt b B AN B E TR 0 B
HREE R o A7k B A7,  H AP LTS 2 2857 BRI
BETH Sy WA DRI, Do rh R S R R U T A 4y
(P EE, D8 W H B 75 SR AR A <A A, EA
I S5 A e e PR B

480°C T, — PPy IF AR R B H ) A ALK A2 4k
B, BIBEE R )3 K, AR SR ERm, 78
20MPa ZeAT i, i N AESFRIR R, Y1 Y2,
Y3 MiAE R R KRR SN A 50227 mL-g '
334.56mL-g '\ 326.22mL-g . RJ5, B IRk,
ERERIBHT N ULIHTER S AL T, R
fil AR AEHEE R, o R AEE . %4 RS
Jackson!"!, Behar F'%, Hill'™ f{ImF 5 45 RAHY) & o

76 480°CHY, MR, ZAMAEMAESEK
INKRER Ny YI>Y2>Y3, Ui BIUGHR EE DAR R ok 3=
(Y1 AR A SRS B, s R 2 1 Y3 (1)
PARA SRR /N . ATREJR IR : 480°C, Wi s
SR Y3 SRRSOV, R, AT
AR AN . WIS AR Y1 S
PR RN, MPBEREENT Y15 Y3 ZHE
WEE Y2 AR EAT Y1 5 Y3 Z0E. k4.
480°CF, Ui AR Z IR, AREE . WA
2 WATEH, 76 480°C TR, 30t LALARTIE
1 s B A A A R B KT U TR 2 1 iR
i

390°CFH 480°C P il FE IR AR SE IR R B . TR )
SXoF SR AR S5 N P S ) 5 i RV L R Y e TR
HIRIIE KR AEAFRREREVEE N, KI5
W /e PSR, WRBEARTR], BRI AR, R s
WA o LEM SR8 Ry, U R R A Rl 4 3 FAE I



2010 The Second China Energy Scientist Forum

N AN EAT, AR i AR AR RPN, AR
ﬂﬁ%fﬁ X, HJIRsEm A Sk R,
W, R TR R i .

T ek PR B ) B, P T AR R L S
BREMC 2, ARA SIS EEAR, e
FESAAR, P e R S0 508 B~ AT — R N AR RS
T R R e A ORI W 22, I H R et
IR0 K R LI A P IS A AN, XL
FOULE i 78 i e AR ABEAOL I R Y o DA% 1

3.2 REMBRBESIENN

= FPEEAE SOMPa. 434 350°C. 390°C.
420°C. 450°C. 480°C N #fi# 24h J5 AR 5l LI
KENHE 3,

F & 3 7] DUA H B A
KEG =B

A B SRR EAE 350°C-390°C 2], A
HEAG,  BEI JSUh AAE RN 4 . = FhilRe i A4S
BYNF75mL-g ' FEHREE T, BAESERELSE
E2 PN EE SN

5 B ELBEAE 390°C-450°C 2 NH], SEAEAERK
P IN DX R], AHIMAEANIR], A2 AR R o )

B I AR

w
3%
S

)
o'
S

)
—
S

—
N
S

-
o
T

=}

Total gas generation ratio/(mL * g-1)

w
IS
S

400 450 500
Temperature/C

Figure 3. Relation of total gas generation ratio and temperature
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Figure 4. Relation of total gas generation ratio and temperature
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