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Fig.1 A histogram of 8"°C, of coal type gas and oil type gas from main oil-gas-bearing basins in China
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Fig. 2 The relationship between 8“C, and C,/C;4; of coal type gas

and oil type gas from main oil and gas - bearing basins in China
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Fig.-3 A diagram showing the relationship between 8'C, and R, of oil type gas

and coal type gas from main oil-gas-bearing basins in China
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and oil type gas with similar or the same thermal maturation
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Fig.4 A histogram of 8D for methane of coal type gas and oil type gas in China

FRARD
— -1

2)

- “’r— s
@

4)
(]

~ 30}~ P

Fig. 5

(N
- 20 1 1 1 i

(1a)

0.5 1 1
Re(%)

As HES.WAS UC, -,
5 Ro % Z% (3 Faber % 1992 M 4&)

Relationship between carbon isotope ratios

(methane to propane) of natural gas

and maturity (After Faber,1992)

3 ﬁﬂ%@i%(&—ca)%iﬁ’i
[ oL K 4 B FFIE

MRR[PEZRHRAMEFREHA,
Hm KRS EERACENER, FER
HEROFEMRAR. BEEFABDRE
MHRRKPERZKRBEMLEL T EH, 3°C,
K F —25. 1%, 8°Cs KT —23. 2%, KR
HRERA; fimASK C, —B/hT
— 28. 8%0,8Cy /NF — 25. 5%, KL
(1988) N R R Z4% 8°C r N —
28%0~ _23%“%@5\94] 81?'Cz %]_37%0"‘"—
29%0.

1E AR B R 60 F A PLB Y a4k
BREMRARKPHEHEZMBRFEMLEAREE —
EHEW. —BHAEANHHARRIPE
& F1 B g B Bk (R S B A RUAR AR T RAME LK
HEHRAE. RRSKHIE S K F (Stahl,
1977; James, 1983;Galimov, 1988, Jenden
%, 1988, W & B %, 1989), Faber %
(1987, 1992) B BRI MBS P HER



2

PR RS MU RA S a2 K. SR AR AR

65

BB C,~COBRFMNRARSHERBENXZE W 5); JFFHHARMIAMB L. KR

C {5 R EEERR .
33C,=3.3 log R,—25.9+0.6

oC,=22.6 log R,—32.2+1.9
0"C;=20.9 log R,—29.7+1.6

. S0 i
MES,

%2 REFARAFRPR D KD

Table 2 38D distribution of methane from different depositional environments in China

DA %)
KRR AN WX R AR FH IR
M FHE
" HE ] —281~—226 | —241Q0)" ®AK~¥iE
n WREH C-P —192~—167 | —17413) Rt A
ed H—H N —176~—133 —152(7) A
TWREW Tay —299~—234 | —265(12) ok — K
] Rilidm K —284~—209 —222(7) WA — kK
FiHaM Es —259~—187 | —215(22) B K H R K
] Hitikm E —263~—167 —196(16) Ak — K
KBRYK Es —195~—154 | —195017) F K
a BEA C-<€ —163~—136 | —175(16) WA
MhiZ&w T.-€ —~157(2D) ¥
BERNERY
%3 RE-ERBN DT $°C, AR
Table 3 The 8“C,_; of coal type gas and oil type gas in China
WX #8 [=¥04 313C, (%) 3BC, (%) 313C5(%o) i
B 2 J —45.2 —30.2 —~25.7
L4 & a1 J —44.8 —29.1 —22.1
1 J —43.0 —28.7 —24.7 n
KA1 Cc-P —32.3 —24.6 —22.8 H
W5 Cat —31.6 —23.2 —22.1 <
TR EWHi
Mo P —33.3 —22.8 ~21.7
SEIIN P —35.2 —24.5 —22.2
e 4 C —42.5 —39.1 —29.9
5% 401 C —43.5 —42.9 —33.6 ﬂh
3% e A
B 402 C —43.5 —43.1 —34.0 ]
¥eh 6 C —42.5 ~140.9 —34.6 A
B m2—219 E: —32.8 —26.1 —25.6




66 B ¥ ® 13%

MEEETESHAZHMBUSOBAUSERL (2R . FRBKREMEK CHEITEH,. R
RS 25 SCC A HHE M —31~—22%, FENHE—27~—24%,. Fifehy 8°C i
DA K —29~—20%0, FEHHAE—26~—23%. M HASH 8°C, HATEE N —43~—
25%0, F BT AT A — 33~ —29%:,0°C; HAMMBE N —35~—22%, FEHHH—32~
—28%(F 6), HRMARECAAMBHSET IR ELRBRAMENRTREHRAR
WA RRK C, A —30~—29%; MMNREREARFRMEYRRHE TERPTEIH
HAR - _ZEBREBRMERS, R34 88C, H—23~—22%LhH. REHMRAYH
BSR ZHEMAN R BERBE A R RE EARGHE P KA MRS, H 8°C, H—43~—39%%
Ay MR MR ERERFMENRER BB N ER =R RO MBR, Kb 28X
REW 8°C, HA—26% L4 (E 3.

(GV)

<—46 —43 —40 37 —34 31 -—28 —25 >»>—22

B

] -

<—46 —43  —40 —37 —34 -3y T8 —B >-22
8C,; (PDB %,)

A BERIA B. mAS
6 RESYIMBSIHEICHASHE
Fig.6 A histogram of 3C, of coal type gas and oil type gas in China
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Carbon and Hydrogen Isotopic Characteristics of
Hydrocarbons in Coal Type Gas from China

Chen Jianfa Li Chunyuan Shen Ping Ying Guangguo
(State Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology,
Chinese Academy of Sciences, 730000, Lanzhou, P.R. China)

Abstract

The thermogenic gas can be divided into coal type gas originated from humic organic matter and oil type
gas formed by sapropel organic matter according to the type of organic matter. The stable isotopic composi-
tions of hydrocarbons of coal type gas and oil type gas from main oil - gas — bearing basins in China are rela-
tively systematically studied in this paper. The results show that it is not certain that the methane of coal
type gas always enriches the heavy carbon isotope in comparison with oil type gas. At the stage from imma-
ture to low mature, there is no obvious difference in carbon isotopic compositiens of methane between coal
type gas and oil type gas. From low mature stage, in comparison with oil type gas, the methane of coal type
gas gradually enriches heavy carbon isotope with the increasing of thermal evolution. When vitrinite re-
flectance (Ro) reaches about 1. 0, the difference in 3'*C, between coal type gas and oil type gas is the largest,
about 7~8%, then gradually decreases with increasing thermal evolution. After thermal evolution reaches
the stage of over - maturity (Ro>2.2% ), the carbon isotope composition of coal type gas is basically similar
to that of oil type gas. The carbon isotope compositions'of heavy gaseous hydrocarbons (ethane to butane) of
coal type gas and oil type gas are mainly controlled by the carbon isotopic composition of organic matter in
source rock. Therefore, the carbon isotopic composition of heavy gaseous hydrocarbon is an effective indica-
tor for the identification of coal and oil type gas. In general, the 8°C; of coal type gas is more than —28%,,
while the 8C; of oil type gas is less than —28%,. Thermal evolution has no obvious influence on carbon iso-
topic composition of heavy hydrocarbons of coal type gas. However, it has certain influence on carbon iso-
topic composition of heavy hydrocarbons of oil type gas. With the increase of thermal evolution, the ethane of
oil type gas gradually enriches heavy carbon isotopes. The hydrogen isotopic composition of methane and
heavy gaseous hydrocarbons of coal type gas is mainly related to the salinity of water under which the source
rock was deposited. The coal type gas formed by the source rock deposited in terrestrial freshwater environ-
ment relatively enriches protium of hydrogen isotope. However, the coal type gas derived from the marine
source rock relatively enriches deuterium of hydrogen isotope . In addition, with the increase of carbon num-
ber from methane to butane, the hydrogen isotopic composition of hydrocarbons of coal type gas successively

becomes heavier, i.e. , 8D¢;<<8D¢, < 8D¢; < 8Dx,-



