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Secondary hydrocarbon generation of the Silurian asphalt sandstone in
the Tarim Basin and its geological implication

He Kun'?? Mi Jingkui'** ,Zhang Shuichang'*” and Wang Xiaomei' "’

(1. State key Laboratory of Enhanced Oil Recovery ,Beijing 100083, China
2. PetroChina Research Institute of Petroleum Exploration and Development , Beijing 100083, China ;
3. PetroChina Key Laboratory for Petroleum Geochemistry , Beijing 100083 , China )

Abstract ; This paper investigated the secondary hydrocarbon generation potential of the Silurian asphalt sand-
stone in Tarim through organic petrologic observation, geochemical analysis and simulated experiment of gold-
tube pyrolysis. Observation on the organic petrologic features of asphalt sandstone samples from selected wells in-
dicates that liquid oils also exist as another main type of organic matters in addition to solid asphalt. Analysis of
total organic carbon( TOC) reveals that the Silurian asphalt sandstone with relative high value of TOC, which ran-
ges from 0.56% to 3.46%. These studies suggest that the Silurian asphalt sandstone in Tarim Basin may have
some potential of secondary hydrocarbon generation. Gold-tube pyrolysis experiments further confirm that the Si-
lurian asphalt sandstone in Tarim can generate certain amount of hydrocarbons, mostly gaseous hydrocarbons, un-
der intense thermal stress. The maximum gas yields of samples from Tazhong-11 well and Yuenan-1 well reach
46.80 mL/g and 41. 11 mL/g respectively. Furthermore , comparative pyrolysis experiments on the original and
chloroform-extracted samples reveal that the gas are mostly generated from cracking of the liquid oil in asphalt
sandstone. Finally, geologic deduction is performed by using the kinetic parameters of HD-11 oil cracking. The
results show that gas generation from secondary cracking is possible for the Silurian asphalt sandstone in certain

zones in Tarim Basin under current burial depth. And those cracking gas may be an important sources for the gas

W FLHA:2010 - 09— 17 ;41T B #A:2011 - 04-20,
B—(EE B (T (1982—) | k-, W ACHEER {2 K- OBLER
EETH : T E AR BRI H (2008D -5006 01 -02)



%53

fay i, 2 B BUR SRS B AR 7 001 AR S Bt o S 683

reservoirs in the study area.

Key words: Silurian asphalt sandstone , secondary hydrocarbon generation,oil cracking gas, gold-tube pyrolysis,

Tarim Basin
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Fig. 1 Plane distribution of the Silurian and its asphalt sandstone in Tarim Basin
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Table 1 Asphalt reflectance and its equivalent vitrinite reflectance of samples from representative wells in Tarim Basin

R,,%

Jpi VR /m sk ERBRIR AT E R, , %

S5 A A
16 3 824. 80 e 0. 56 ~0. 70 0.63 0.73
47 4 980. 00 = 0.62~0.72 0.68 0.77

0.95 ~1.10 1.05 1. 00
117 4.453.22 (=

0.70 ~0.76 0.72 0.79

1.10 ~1.23 1.16 1. 06
R 1 6 326.35 =

0.74 ~0. 80 0.76 0. 81
w1 6 230. 00 b 0.69 ~0.78 0.74 0. 80
FE2 5 237.00 = 0.65~0.75 0.70 0.78
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Table 2 Geochemical behaviors of the Silurian asphalt sandstone from representative wells in Tarim Basin

o
H5 B ; - PRI IE
AR, % SO A% RO AR/ (mg g
BREE 1 5864.2 1.23 1. 150 93.5
BRFE 1 = 5 860. 4 1.07 0. 816 76.3
5857.3 1. 11 0. 986 88.8
BREg 1
6 197.0 2.05 1. 245 60.7
6199.3 1. 87 1.345 65.6
Bk 2 AU
6307.5 3.46 2. 648 71.3
FRE2 5218.0 2.45 2.020 82.4
F=2 5290.0 0. 63 0.482 76.5
5117 5343.7 1. 82 1. 456 80.0
PEr 117 = 4.453.2 2.03 1. 456 71.7
4314.2 2.57 1. 560 60.7
e 11
4.444.9 0.56 0.372 66. 4
4 149. 8 1. 862 1. 446 71.17
4 384.6 2.312 2.113 91.4
e 12
4414.8 2.766 2. 641 95.1
4418.7 2. 844 1. 475 51.9 Xl
4263.0 0. 871 0. 402 46.2
Berp 30
4 256.0 1.25 0.901 72.1
3863.0~3880.0 2.54 3.74 147.2
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3 880.0 ~3 889.0 1.67 1.98 118.6
a1 6 085.0~6 101.0 2.02 1.47 72.8
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Table 3 Basic features of two pyrolysis experiment samples from the Silurian in Tarim Basin

H= e WE/m o AHURERL % CAOTIE AT/ AR/ (mg - g71) MR, % JFkE, % AR + TR, %
B 117 s 4453.22 2.10 268. 00 15.21 23.46 61.33
BREE 1 b 5864.20 1.23 230.38 16.04 26. 66 57.3
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Fig. 4 Yields of liquid hydrocarbons from pyrolysis of the Silurian asphalt sandstone in Tazhong 117 well
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