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Abstract: There is little research on whether hydrocarbon generation from limestone in the transitional phase of the Upper Pale-
ozoic in the Ordos basin can be made, and on how much the hydrocarbon can be. Using rock pyrolysis. determination of TOC,
carbon isotope of kerogen, organic maceral and R, experiment, we analyzed the limestone source rocks and characteristics of
hydrocarbon generation and expulsion. The results show that: (1) The source rocks from Benxi Formation, Shanxi Formation
and Taiyuan Formation is poor, poor-fair, and fair-good respectively according to organic matter abundance. (2) The organic
matter type of Benxi Formation, Taiyuan Formation and Shanxi Formation is [l . [l ,-[ll and [[[ mixed with a small quantity of
I, respectively. (3) The maturity of source rocks from Benxi Formation is mature-high mature stage, and Taiyuan Formation
and Shanxi Formation is high mature stage. According to hydrocarbon expulsion threshold theory, we consider large amount of
natural gas generated when R, is above 1.6 %. Considering the particularity of limestone source rocks, maturity and characteris-
tics of hydrocarbon expulsion, we comprehensively consider that the limestone of Taiyuan Formation can be the effective source
rocks of natural gas.
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Fig.1 Tectonic units division and gas fields distribution (a) and the integrated histogram of Upper Paleozoic (b) in Ordos basin
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Fig.2 Distribution of limestone of Taiyuan Formation of Upper Paleozoic in Ordos basin
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Table 1 Evaluation standard for marine carbonate source rocks
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Paleozoic limestone in Ordos basin

SRR Z W b Lo AR R S RV A K A R
S B PR S RN 0.03% ~0.17% , EHI{E N
0.07 % s 2 48 B 40.70 ~112.36 mg/g. V¥ {H K
72.95 mg/g; ‘BRI 0.03~0.11 mg/g. FHMH
9 0.06 mg/g; LAV HON 22 IR IR A A R R AR
B KA b S LR & 5224 0.08%6~0.37%
EBIE R0.16 % s A G4 13.44~52.56 mg/g,
¥IE R34.35 mg/g; AW &K 0.04~0.07 mg/g.
SEIIME N 0.06 mg/g; 25 A VEAN H o 25 — — IR UR
HOOERKRIEA ARG, B MUK i R
K H0.05%~4.21% PN 0.61 00 S A8 E N
12.37~128.34 mg/g, F-¥M{H N 43.49 mg/g:; A I
N 0.02~1.51 mg/g. F¥ME N 0.23 mg/g;: L7 51T
M H R — i — dr R R (B 3.

F T Al 2 5 2 X H %) TR A G I TR A
HelR 3R = TR A LR IR 46 2 X 1 1% AR 2R 2 i 1k
P 5 ik, AR R RO 8 T8 0L (% # h 4%,
2006). HHET AR KRN AN T-11, B 002 A Bl
W TBR R 0.3% ~0.5% , BAL Y 0.3% ~0.5% 2 %
F IR B B R A A F A 70 By B i T BRAE.

SRR 22 i A b, bl AR R R 2 b T R — R AR
BB, AR AN BRAA L AR T TEAR, R, 3

Fig.4 Determination of organic matter type using I-Iy

R LA T PR 2 5 ALK

HRAE R W7, WA LI e br ok B L 5Pk £
Wb bl AR R A L AR 4L v 4L A LR R
JERAR . RBEME N A S R A R R A KA A
BT = 5 A X A v i =2 R Ak v A B B L
A LU R KRS A 3SR
3.2 BHRER

7B ML 2 700 e i 0 U O R AR 7 R Y
BLFRBR AR 2 A0 R S50 i A5 U8 Bl (L) AR 5L
(o) B Lh R 2 A DL 1 2 B 5T OR 2 i 4 b |
WA T R L A e B A 1 AR X E
¥1/hF 150 mg/g « TOC, K 41~112 mg/g « TOC,F
YI{E R 73 mg/g « TOC; EFEE W A MEEE K. N
140~1 277 mg/g » TOC, 4414~ 530 mg/g « TOC;
it e W 1L PG 2B A BT S R DL R S & W] B
RADEMIL B O AR R AR KA DT85
/N 13~53 mg/g + TOC, V- #{H K 34 mg/g -
TOC; A A EB I /N T 1P 4, 99~565 mg/g »
TOC, FH#MH A 345 mg/g « TOC; ¥ A Wr , A< R 41
AR MR FF R MR (E . 8 R KJEH K
HEFEHH 12~128 mg/g « TOC, F¥{E K 43 mg/g
« TOC; 5 1l P4 41 Fn A< V& 21 W 8 AN T) o O R 4 448 2K
A3 A5 Y AR X5 T, R 9~264 mg/g « TOC, F- 2l
H 87 mg/g + TOC; 4% e H W, K I 21 IR 2 A3 ML 26
2L (4.



i 43 &

604 HERBLY:  http://www.earth-science.net
800 800
A a4
= K5
o RIZMH
600 600
~ S Y 5 i 20 ~
9 FRAESS SE A (I, . -
I} . 3
= =
t A .cn
Eo 400 400 ?
NC A NC!
I PE R R (I
200+ A A'.' 200
I YR 1D
A -
TR (1) 4 ¢
FREE R (1) | | n% , , ,
SJ/Ss 100 50 10 5 2.5 1.0 0.4 0.1 _0.05 0.020.01 S./S;
T = = T T T
- || n A N °
wem AbRUESE I CIIL)
a® e u .
[ ]
LN N
SISV A (1)
200 R - 200
o
~ ‘ S
g JE RSV (1) =
= o0
. ~
o 400 q400 2
~ ~
2 =
e SIRHITRA (1)
600 |- 4 600
pRAE A (1D
800 |- - 800

& 5

T WA P o 2 XOE &I fif

Fig.5 X-Diagram of kerogen classification
G TR 406 8 5 5 P 4 T (1982)

R HLE AR Ay ) bR L 2 DL AR R (T
3 Hum A T AR 72 L T RE 2 AF AE HI WA AL BT
RWE X R E ARS8 S, /S, 5EE U
FVEFEECT o) 22 8] ) AH B 56 28 4 il A9 1 1 AR 0 fi
G325 I T LSS Gy b i e 1 3R ) 55 8 N 2R
,1982) (B 5) R4l X JE B, 4<% 4 A HL Jog 28 Al
FE R A S ARHE RS SR CII, ) 5 1L PG 414G AL 5 2 Y
Sk mE RN N A b o R e R0 T, 5 U S e Y
I 5 1 5 8 e 78 1D 35 43 A A5 DL B 7 111 75
R KR LA BT 2 A 32 2250 6 o A T A (s ofE )i
FERLID, 5@ Je @ AL O RS FE I R AL 1.
SRR X OTE R T 25 SR R AR A AU Bk
(T VEFEECT o) S T o FIWT 45 R FEA — B

1 98 2K 22 i 7 Hb 0 TR e B R A TR I A

fift 2 BRI A7 E — 8 1% I B T T 1 AR R i
) (37 28 2 J 320 B 5% i) A /1N, 48 T80 10 1) 1) ) 7 28 4
TR 550 ks e [ 37 2% 20 1 B i A /N TR G T AR A
SE Bk [ 57 2 &) A B 5 288 780 (1% B B4 s e A 1Y
AR Ye A T AT AR A 8% C {E h — 28%) ~
—30%0; 11 % T F& M 8" C fH 4> 4 7 — 25%0 ~
— 28%0 5 Il AH R S AF A ok R A LI 7R AR L R ik )
% &L A — 20% ~ — 25%,, — R & T
— 250 e S5 ) R 1 S BE T T R LU AR A AR
SRR 11 J5 08 750 T K A T e ) A0 2 R AR 4
1984) g dbbr il , AR AL A AL SR 2 1A, K
JE g =N I-10 A0, o ol v 2 =2 2L A S L ]
AR AT /D ) 1178 T W AR (A 6).

5w AR R E Bk I 67 R 2 ABL L 2 IR i A PILJSE



%2 M BSR4 SRR 2 i At Ll AR RO R IR A A R T TN 605
30 ; ; ; L 43 S T N 1 R T
o - o - X 2 BL 65 A 7 LI 267800 9098 . 1 i 2 SR
ol [ ] L AT B B AL 43 1 43 45 SR 3 A YR L

— A s e ¥ AL — 5 2L BT Y 32 90 SR 15
gﬁ"~§~ﬂ~~[~ﬁ~~?~ﬂ~~ SRR 5 L AT /R 7 7 8 9 I D 4L
o § ot A T AR LB 98T KL 4 B ik A
I T ERRRER o K5 22 110 I 20 I 90 R B 4 8 22 1 B
21} S — 5 4L AT LT A IR T — I e A (e 7).

> 1l 75 21 | NG ST | 3.3 ﬁ$ﬂﬁﬁk;ﬂr§
P06 BBIR 2 00T M bt A R R VR T AR BB I £ 2% ) N ATBLDR PERIDS LR 2 1 Al 43 LTS
i AT U e 5 25 A B 2 0 R R 2 9

Fig.6 Distribution of carbon isotope of kerogen of limestone

source rocks of Upper Paleozoic in Ordos basin
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Fig.9 The relationship between hydrocarbon generating po-
tential index and R, of Upper Paleozoic limestone in

Ordos basin
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