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Geochemical characterization of thermogenic gas during the simulation
experiments of the mature Salgan Shale

WANG Qing-tao'* ,LU Hong' ,GAO Li-hui’ , XIONG Ping'* ,SHEN Chen-chen'*,LIU Jin-zhong' ,PENG Ping-an'

(1. Guangzhou Institute of Geochemisiry , Chinese Academy of Sciences , Guangzhou 510640, China ;2. University of Chinese Academic of Sciences , Beijing
100049 , China ;3. Southern Petroleum Exploration and Development Co. ,China National Petroleum Co. ,Guangzhou 510240, China)

Abstract ; In order to investigate the formation mechanism of shale gas in China,the simulation experiments of the high
mature Salgan Shale with rich organic matter were conducted and found that methane with a maximum yield of
142. 06 mg per gram organic matter is the dominated component among the gaseous products and the rapid accumula-
tion of methane is in the temperature range of 408504 °C. These indicate that under certain circumstances, thermal
processes promote the methane production,while more severe ones do not contribute as much as they do to the yield of
methane. The inorganic gases are mainly made up of CO, ,H,S and so on, have a less yield than that of the organic ga-
ses. The stable carbon isotopes of methane , ethane and propane become enriched in C with increased temperature,
while the 8" C values of CO, remain fluctuating and show a lighter trend. The increase ratios( the yield of a group hy-
drocarbons at a certain sampling temperature divided by that at the last sampling temperature) were brought in this
study and suggested that the yield of low molecular weight hydrocarbons( LMWHCS) increases more rapidly during the
generation stage and decreases more slowly during the cracking stage than high molecular weight hydrocarbons ( HM-
WHCS) . This phenomenon can be explained by the cracking of HMWHCS into LMWHCS and the decreasing sources
for HMWHCS.

Key words: high mature; Salgan Shale ; shale gas; thermogenic gas; geochemical characterization ; simulation experi-

ments
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Table 1 Geochemical data of Salgan Shale
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Fig. 1  Yields of organic(C,—Cs) and inorganic(H,,CO, ,and H,S ) gases with temperature in the simulation experiments
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Table 2 The carbon isotopes for C,—-C; and CO,

20 °C/h 2 °C/h
T/°C
8" C, /%o 8"Cy /%o 8" Cy/ %o 8 C0, /%o 8 C, /%o 8" Cy /%o 8" C3/ %o 8"C0,/%o
336 n. d. n. d. n. d. n. d. n. d. n. d. n. d. n. d.
360 n. d. n. d. n. d. n. d. -42.2 -35.2 -32.5 -28.4
384 -42.1 -34.7 -32.1 -27.4 -42.3 -34.3 -31.8 -27.7
408 -42.1 -34.5 -32.1 -29.2 -41.1 -33.4 -31.8 -28.7
432 -41.1 -33.4 -32.0 -28.7 -38.3 -31.1 -29.1 -29.4
456 -39.4 -32.2 -30.9 -29.1 -36.5 -28.6 -24.3 -29.2
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600 -30.9 -17.0 n. d. -29.5 -26.8 n d. n. d. -31.4
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Fig.2  The evolution of the increase ratios for C, -
C, hydrocarbons
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