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1
Table 1 Geochemical characteristics of crude oil samples
(m) (20°C) /( g/em®) (50°C) /( mPa. s) /(%) 83 C /%o
5 5090.5 ~5101.0 0.8059 2.074 14.6 -28.62
4-87 5046.0 ~5048.5 0.8827 12.46 4.54 -32.68
1C 0.1 MPa. 738.87 ml/g.598.98 ml/g C, 729.50 ml/
£.595.48 ml/g.
(10 ~70 mg) @ C,~C, C, 5o
o 2°C /h G,
2 o C, 144.07 ml/g.87.33 ml/g;
. G, G4 113. 45
( 50 MPa) , ml/g.66.93 ml/g. N
2°C/h  20°%C /h C,_s 256.85 ml/g.188. 63 ml/
250°C 600°C g 470 ~500°C 450 ~490°C
. @
2°C/h 20°C /h
o 1 min C G5 Gyse
Agilent 6890N ® G g
. : 70 2°C/h
6 min 15 C/min 130T 25 °C /min Cos 256. 85 ml/g
180°C 4 min. C, ~ 238.70 ml/g 729.50 ml/g;
Cs G, ~ G Caus
0.05% . 188.63 ml/g 140. 07 ml/g
595.48 ml/go
2 C, s .
1 4
2.1 Kinetics o
X N (OFINY PN 0N
(20C/h  2°C/h) (C) - C, .,
(C). (G (G 0
1. 2. 3 4, 22
@
Ci G5~ Cy Gy ;
GG G G 16 18 Lawrence Livermore
Cy_s 450 ~500C G, Kinetics N
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Fig. 1 The measured yields and calculated modeling results of methane generation from Yaha and Hade crude oils
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Fig.5 The kinetic parameters of methane generation from Yaha and Hade crude oils
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Table 2 The kinetic parameters of gas generation of crude oil cracking in the literature
E,( x4.186k]/mol) A(s™h
North Sea C, -Cs 67.1 1.10 x 10" Horsfield — *
Tualang C, -Cs 73.1 8.32 x 10" Schenk ~ °
Mahakam C, - Cs 72.6 5.70 x 10" Schenk ~ ?
Tuscaloosa C, -Cs 68.0 2.67 x10'° Schenk 3
Smackover C, -Cs 68.0 2.67 x10'° Schenk 3
C, - Cs 59.0 1.78 x10™ Waples ©
( ) ‘.
o C, -G, 3 1
C, C, G,
G, Cs
( 2 Ci~Cy s 1 5555.19 ~5607.0 m
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16 1 ( 9) o
o Waples 6 0-2
1 o
1
1
1.Ox10% s 1.0x10" s o
86700" 8890’
ERE O
2k
)0’ s
- - . . - h 4
'\
o 7 ) ey = P y
x;_z%j:l s 9‘}.“'}?‘ O'}El[l o&'_—[é].] EH

i 7K1
(@]

wom m MK

0 30 60 km
£} L] ;
o -k o 5o
0" [T D AGHIB T 00°]

= ._.:')éﬁ-] s =]
uqﬁ, TT:‘.,UIMMLE
we [0 Priw

86900°

9 1

Fig.9 The division of tectonic units in the eastern part in Tarim Basin and the location of the Mandong 1 gas pool
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Study on Kinetic Parameters of Crude Oil Cracking Gas
and Its Application

LI Xian-ging' > YANG Yun-feng’ TIAN Hui* XIAO Xian-ming*
HUANG Xiao-bo'> WANG Meng' > YANG Chao-shi’

( 1. State Key Laboratory of Coal Resources and Safe Mining China University of Mining and Technology Beijing 100083;
2. College of Geoscience and Surveying Engineering China University of Mining and Technology Beijing 100083;
3. Wuxi Institute of Petroleum Geology Petroleum Exploration and Production Research Institute Sinopec Wuxi Jiangsu 214151;
4. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640;
5. Research Institute of Exploration and Development Tarim Oilfield Company PetroChina Korla Xinjiang 841000)

Abstract: The thermal simulation experiment of Yaha and Hade crude oil samples in Tarim Basin was carried out by
using the gold tube confined system. The yield characteristics and kinetic parameters of cracking gases from Yaha and
Hade oil samples were studied. The results demonstrate that the Yaha and Hade oil samples have high total gas yields
(738.87 ml/g 598.98 ml/g) and C, yields (256.85 ml/g 188.63 ml/g) . Differences are existed in the kinetic
parameters of cracking gases in the Yaha and Hade oils. The activation energy distributions of methane ethane and
propane generated from the Yaha oil sample are in the range of (66 ~83) x4.186k]J/mol (59 ~72) x4.186k]J/
mol and (59 ~65) x4.186kJ/mol. Their frequency factors from the Yaha oil sample are 2.07 x10"° s 1.0 x 10"
s7 and 1.0 x 10" s respectively. The activation energy distributions of methane ethane and propane from the
Hade oil sample are in the range of (63 ~84) x4.186 kJ/mol (57 ~63) x4.186 kJ/mol and (58 ~70) x 4.186
kJ/mol. Their frequency factors from the Hade oil sample are 1.42 x10 s* 1.0x 10" s” and 1.0 x10" s™  re-
spectively. The Mandong 1 gas pool in the eastern Tarim Basin was taken as an example and its kinetic modeling of
gas generation was studied. It is suggested that gas source of the Mandong 1 gas pool was resulted from a large number
of crude oil cracking.

Key words: crude oil cracking; gaseous hydrocarbon yield; kinetic parameter; thermal simulation experiment; Tarim

Basin



