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Abstract: The study of coalbed methane (CBM) can provide scientific basis for coalbed methane exploration and development.
However, the hydrogen and carbon isotopic compositions of CBM are affected by many factors. Previous studies were mainly

concerned with the influence of the properties of gas-forming parent material and maturity on the hydrogen and carbon isotopic

HEeWmB - BHEARF¥IE4E (Nos.41472121,41772108,41272125).
TEE BN B3 (1956 —) , 5 AT 01, B N Il b BR Ak 5 o il 1 5T 27 A B b 3R A 27 55 Jr 11 %) A 98 B0 T4
ORCID:0000-0003-3925-5281.E-mail : duany@Izb.ac.cn

SIAE  BOR BEWIR  RALE 55, 2017 B8 JTOR BB 35 X PA 1 PR I8 J28 /0 200 I 130 3% A9 5% M « S T A=A B8 05 1) S50 A Y 156 e e BRI 40 S
Mo ERBL2E,42(9) 1541 —1548.



1542 HERBLY:  http://www.earth-science.net 42 B

compositions of CBM. The influence of formation environment of gas-forming parent material on the isotopic compositions of
thermogenic CBM is still unclear. Closed-system isothermal pyrolysis experiments were performed on herbaceous marsh peats
derived from high latitude area with cold and dry climates and low latitude area with tropical moist climate. The hydrogen and
carbon isotopic compositions and their differences of the hydrocarbon gases (methane, ethane and propane) generated during
the pyrolysis of the samples were studied. The results show that the hydrocarbon gases generated from the herbaceous swamp
peat in high latitude area had lighter hydrogen and heavier carbon isotopic compositions compared with those in low latitude
area. At pyrolysis intervals from peat to vitrinite reflectance values (R,) of 2.5%, 3.5% and 5.5% , the differences in the aver-
age 0D values between the samples in high latitude and low latitude areas were from —17%; to —10%, for methane, —32%; to
—28%: for ethane and —25%, to —17%, for propane, and in the average 8" C values between them were 2.9%, to 3.6%, for
methane and 0.9%, to 1.1%, for ethane. respectively. The differences should result from the influence of climatic environment
on hydrogen and carbon isotopic compositions of coal-forming original material. The relationship between R, values and the hy-
drogen and carbon isotopic compositions of gases generated by coal-forming organic matter under different climatic environ-
ments as well as the hydrogen or carbon isotopic relationships of methane and ethane were established. These results may pro-
vide a basis for studying on the genesis of coalbed gas formed by coal-forming material under different climatic environments.
Key words: peat; simulation experiment; gas product; hydrogen and carbon isotopes; climatic environment; coalbed gas ori-

gin; geochemistry.
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Table 1 Parameters of the samples
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Fig.1 8D of CH, (a) and C, Hs (b) vs. pyrolysis temperature
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Table 2 Average 8D value of hydrocarbon gas generated from peats at different evolution stages
WEECC) Ro(%) 8Dcn, (%) 8Dc,ng (%) 8Dcymg (%0)  8Den, (Ho)  8Dc,mg (%0 8Dcyng (Ho)  Acn, (Ko)  Acyng (Ko)  Acyng (o)
Alt Alt Alt Zwx-3 Zwx-3 Zwx-3 Alt-Zwx-3  Alt-Zwx-3  Alt-Zwx-3
250~400 <<2.5 —337.1 —261.7 —248.4 —326.8 —233.4 —231.2 —10 —28 —17
250~500 <C3.5 —310.4 —225.7 —229.3 —297.9 —194.0 —204.4 —13 —32 —25
250~650 <I5.5 —257.9 —225.7 —229.3 —241.4 —194.0 —204.4 —17 —32 —25
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Table 3 Average 8" C value of hydrocarbon gas generated from peats at different evolution stages
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