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Geochemical characterization of thermogenic gas during the simulation
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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 408 -504 °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 HUWHCS into LMWHCS and the decreasing sources
for HMWHCS.

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

ments

KR EE:2013-01-10  HFIERIE. HEF

ELTE . B & E LRI &R TTRI(973) % BT H (2012CB214706 ) 5 [ 5Bk # K 4 10 92 B T H (2011ZX05008-002-33) ; K [ 44 R
G BEBIH (41173053)

BB TR (1987—) , 3 IR H B 0584, Tel :020-85290191 , E—mail ; wangqingtao@ gig. ac. en, iRfEH /5  18(1971—),
W prgmnt R A A S0, Tel :020-85290191 , E-mail ; luhong@ gig. ac. cn



%5

TRV « e R AR DU VUL U HUER A R il 755

TUHESURR WA PLIE 0 Beh B pl
i RRAN TUAE AT R A E RS B R
D e et R P Ok sz B L
U A DG 45 B J 5 it B7F 5 R % R B R PE A A
TUE SR AT 23 R A Il R P TR
A . FEE Antrim 1 New Albany b= a7
S AP IR A S, Barnett, Ohio Fll Lewis VLA &
T AR 2R A 1 A TR A OB R S TR I
RN 3 AN EAT LR AL A 2 D TOC
FE>2. 0% WA PR IUA ;s @ 1 3L IR B Gk
PEA BB STERAY 11 BT BEAR , DURA O e R 4%
@ WEAE ECHEACTE W (R, >1.3% ), itk
R 5T MR RIRE 1Y DUE E AR T AR il s R
B, CA R A A AR RIR R BRI T AR A P
(I Bl B TR AT R B AR R, B
TUA S BUAILER AN ™ A b BR 27 RRAE 9 FAAS UL 52 565
WESE, WA RE SR AT S0 1 I ARR T JR S 56 F T
KA T AR AL B FR v B e T DT E A7,
It HIRAR KR T ORIRERSF AL W, S 1 oA 1y 5

TR HL TCHLZH s HORE e 9% 28 5 2B il v 0% (R, >
1.2% ) M 5% B A —Se A 20 i & A DL LA SR
FEACETF R SEI 5, IR A TR R (AT
EERINDDIRAE Y/ 1 E2i R i ¢ o ol LT N N i o
B I , REITR IR [ U S A L A AR A
R,

AP HLR 735 1 TG AR £ b X B R 2R e
(R, =1.36% ) (B AP (TOC FitH 2.27% ) B*
IRT DU (W R T3 bk 3 TRER) | 47 & il
BN S | J S OGP  h SAS R 2R I 2 R [ 7
RRHIE

1 Hm5XE

1.1 #HHER

SIS RE e B8 LK R B X AT A ) i
o R R B R T OUA B AL BR AL 2= E 0 L
F 1, BERTICACHEME (R, =1.36% ) , {05k
K BANUTANA 2% 247, 8 R B9 sk A A AL

JRCFR R TS X — [l

F1 FERTREEMMIKNLFEIRE
Table 1 Geochemical data of Salgan Shale

‘ TOC & RS,/ i S, ARSI S/ SR HY  |IEE OU
8"C/ %o AEAR R,/ % o o 4
&/% (mg-g™)  (mg-g')  (mg-g') (mg-g') (mg-g)
-30.5 0., 1.36 2.27 0.57 2.6 0.18 115 7

1.2 f&EiELg

FARGER R AL B R T 5 AL B s 4R S
FRREG T B A B (30 ~ 140 mg) 7EGR RS B &
A% (40 mmx4 mm i d. ), &ESBECET 12 4
R BT R B Y B R R A
FoK, BORAS SR R ) S 4EREAE 50 MPa, 4302k
FH2 °C/h #1120 °C/h FHEB P TP E R , 7D
N E R E 336,360,384, 408,432,456, 480,
504,528 ,552,576,600 C HUH AR fO22 14, KRS,
I AR R 4298, A4S AT
1.3 {U&FEHHh

FIFH — B AR AR B B 455 T A U RS
KA 4y, BLS B A SRER JE LR A BL AR AR
HP6890 S € A AG I ' S KR [ 4 R 43 #r
i VG 2] Tsochrom 1T B35 HH €633 /¢ [A] 3 K HUAEL
FiE AL, >R Poraplot Q %Y E 4145 # (30 m x
0.32 mm ), ¥ 41 W KX F BT B RO
B[ 11-12],

2 HR5SiTH

AR B F AT BLRS S AU R LA
MG | B, 54 CURALS O 1 1
HIHE (2 °C/h) @ TR THE (20 C/h) #9)™
S SRR T 2 L B B A
R RIREREE R, B B TR AT B AR S
FHTE 57 BB B U, X TR
Cy ~ Cy A, He ™ 4 B 2L it Wt B T Ve AN TR
I A AR P 72 1 (L B A U
THERITHE I, 9535 Bl L T R IR R
= SR XA PR 59 55 F B KA
BERN, BEITA A TSI . TEBL e O,
U H, 773 AE L # rh — B K T H, S 77 AR AR
IRBLHIK, B IR BRI B KT
21 BRESKS N SEF R
2.1.1 AHRESIEK

PIEEBFSE HAL C, ~ C5 AR —4ldl 5,
AR — A A



756 % % 2 #® 2013 445 38 %
1601 20T [ —4=20 T/
_ ——2Ch 20
e 120 s
. . 25_
R L \
o <10 A
3 B \
40t L5l X
\\
0 s 7 L L L | 0 ._,
336 384 432 480 528 576 624 336 384 432 480 528 576 624
WwE/C W/ C
(a)C,

ar
% @
? Eap
> e
B o 1F

& 1

0 336 384 432 480 528 576 624

wE/C
(¢)C,
161
l2r
=11}
£08
>
2041

0 336 384 432 480 528 576 624
FEE/C
(e)C,
500r —+—20 ‘C/h
——2°C/h

BE/C
(g)CO,

P RS P A LR RITCHL AU I 7 A< B L 1 A2

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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