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Abstract : The simulation experiment of thermal evolution of stromatolite limestone from low to high maturity was conducted
through the formation porosity thermocompression simulation experiment of hydrocarbon generation. The results show that the
oil production rate of organic carbon in stromatolite limestone falls after increasing first with the raise of temperature. The oil
generation peak is at 360 °C and the maximum oil production rate is 379.99 kg/t. The amount of oil expulsion rate is be-
tween 34% —68% . 1t is found that the CO, has the largest yield, followed by H,, and hydrocarbon gas shows the smallest
yield in the simulated gas product. The generation peak of hydrocarbon gas is at 380 °C and the maximum hydrocarbon gas
production rate is 101. 74 kg/t. The residual oil and discharge oil product both show the characteristics of more nonhydrocar-
bon and asphaltene, as well as fewer saturated hydrocarbon and aromatic hydrocarbon. The oil production rate of stromatolite
limestone is less than that of argillaceous dolomite and gray mudstone but more than that of marlstone in the same amount of
organic carbon. Especially, the stromatolite limestone has higher hydrocarbon gas production rate and lower TOC minimum as
resource rocks.
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Table 1 XRD & TOC analyses of microbial carbonates
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5 65 68 5w gon %

1 ~ E;? 3028.0 BEAAT®E 3.3 1.0 126 7.9 0.4 2.1 47 — — 0.3 3.7 0. 120

2 Bi)/;‘ E;2 2826.6 BEAHZ=A 3.2 0.9 261 59.2 1.3 2.8 — — — 2.5 4.0 0.338

3 Ey2 3022.2 BEAAZ=SA 5.2 20 198 57.2 — 29 81 — — 0.5 4.3 0.105
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Fig.1 Thin section of microbial carbonates observed with optical microscopy
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Table 2 Experimental conditions of hydrocarbon

generation of stromatolite limestone
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Table 3 Simulation results of hydrocarbon generation and expulsion for stromatolite limestone
BRE BRI €O,/ H,/ =/ v He b/ 5% 5/ S/ JEVES <V
B/C (w0 (e (mPert) (mPet') (kget') (kget™) o (kget!) o (kget!') o (kgetTh)
280 463.35 348. 98 106. 99 6. 49 6. 60 72.28 71.12 143.39 149. 99
300 817. 40 752. 67 52.06 12.51 13.05 47.08 90. 49 137.57 150. 62
320 1841.71 1358. 82 105. 89 13.27 14.57 67. 96 100. 08 168. 04 182. 61
340 1637. 12 1369. 29 232.30 30. 61 37.67 150. 81 160. 42 311.23 348. 90
350  2167.94 1729. 16 334.09 53.98 66. 96 202.23 148. 60 350. 83 417.79
360 2522.88 1860. 64 542. 69 75.42 90. 60 209. 19 170. 81 379.99 470. 59
380  4081.63 2759. 18 568.59 86. 14 101.74 223.92 106. 37 330.29 432.03
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Fig.2 Oil production rate of of hydrocarbon

generation and expulsion for stromatolite limestone

B JZ A KA AT DL B S S B B il
FOFIHE ™ AR LU A Y MR EEAR T 320 C R, HE
H = AR AR T AR AT ™ R 15 I A FLB 25 8] A )=
IR T B RO A TERE A IR,
FFLBER S 18] A5 T A AR R , HEI BE T ARSI
TS 320 T, &2 A PO #EAE IR 1 2R3
PRI I, HE A R A R, A HE
T FRAR TR AN 3 AELHE 3l 7™ S0 0 0 52
REBRAIN 5 IR AL MR o 340 “C e, HE o™ 2R gk
5 1 e R P ST Y5 R b 1R £ A v e =
HEM AT 50% .
2.1.2 mHEREFYFRETAKE

BIRA KA VT s R e WA
it , PEHE AR AR i, S8 A ] ) i 2 L Bt PR A
PAZHG 4 b PR A i B AT LR 1) A= 30 7™ 2380 T
DL 3, PN o B T P I G )
s 1 3, HIE 788.8 m,w (TOC) = 3.45% , S, =
0.51 mg/g, S, =17.41 mg/g, I, =505 mg/g, R, =

0.56% 7 5 I £ U8 S B 9 BH YT I 215 JF 4% =
B 1523.0 m,w(TOC) = 2.64% , S, =15.83
mg/g, 1, =600 mg/g, R, =0.38% ", Jg JK A W A £
M D, EA, w(TOC) = 3.33% .S, = 1. 11
mg/g.S,=13.9 mg/g I, =403 mg/g, R, =0.42%"*"
X LR AT BILAR 1) ST 7 R S I M L B A IR
RGN, 4 o PEAR R0 R HLAT SE R R By
fiF ;76 280 ~340 °C, MR B , B2 A KA 8
MR RERTREA A Hm T RaRA,
B )E A A M= R AR IR R A Y 2.5 %, Ul
AR R 5 T Ui E A T B B T R e
RO E 3 320 °C J , 4 Fhos PERE Sl Al s e R
P BN, 24 0E IR F) 360 B 370 C I, &2 A K
BB o R AR S G K A A i e
Xof 7 RS A AT 14 d5 R R T 7= 3R 439k 379. 99
574.49 611. 11 F1392. 56 kg/t, A HLEKR & AH
T 5T, B2 I SR AT LR 1) 35 R sy 7 %
B/ IN T AR B T, (B 55 g A e o e 2 46 )
TEAFEARY  Z BB B R D KN FE RIS
JAE MR BUNT 0. 2% BEREL A, DL R 8¢
TR G b VG 3 R AR R Sk J U5 A A AL T
OB B 0. 32% , B )2 A0 KA % ] LU
HA BN

4 FIETERE S SR A LR (Y 5% B8 T ™ SRR
TG RAAE 2 BB (B 3(b) ) : @280 ~320 C,
4 P PERE S 0 5% B I R B L R 3 AR TR K
HEABGEWGRE R, Hh SR A KCERERRK
B4 65.8% el 1= 7 5% B Rl KA K 92. 7%,
JRACE A BR BA R I KAE N 83. 9% e KA 5% B R
KAE N 86.2% ;2320 ~380 °C ,4 FhaPEEE 7k &4
0 SR B I R LA SRS R R R, &R A K
R I P AR IR TR A e K

Hy 4 e PR B A ATURR A HE HE Tl = SRR AE
(B 3(c)) A FEIRE 280 ~380 C N, &2 A KA
Heth o =R m TR A = a8 R EJeE M ICs , H
4 s PERE A HE T SRR R B TR . &R
A A HE I SO 0 I B 29 R 320 °CL TR
JoT 2 R T S R B v Y T BE 24 340 C
JRABE G I HE Tl 8 PR i e 9 3R B2 29 Ry
350 °C, 4EE A 380 CH, K e A A K A 1Y
HE i = R W S R A ICE R HE R A
280 ~380 °C, &= A KA HEH R 2R 34% ~68% ,
RFEHAS AN RA N 8.2% ~70.6% , KAV &
HEMZR L0 10. 7% ~ 36. 5% ,3 Rl m2 5 & A HEh



.16 -

T E G HKFEFIR(BARAFM)

2019 52 A

R0 P8 B I B 7=, UK 08 18 HE il 23R L R 4
TRk 5 3 U S HEh 2 13.8% ~63.2%
HRHE 4 FhogPEA 5% B I ™ 28 HE e Z R HE R
X LA AT, B 2 A K s TR T = A B A
FHETBE T, IR R AT g 55 K (5 )8 55 R A AR L
BRI AR A = A h IR X R AR,
ot T R B 0 ARG 55 , HIE T RE 7 AF X T

B/ (kg-t™)
0 100 200 300 400 500 600

RARMFR/ (k- t™)
0 100 200 300 400 500 600

S SV = K AT A MY KA A A AL
B AR A 3 3B X L, B SR A B B A HE
A DBJZORKAE KB 26 FPE IR 35 HER 5
T A A B @B 2 40 KA B HRMACR =
TIROIEEFPE I s OB JZ A KA TR =5
JREEE P IEA AR R A, ]I 4 Bt
R Al B S = AR B IR 0 T B A e R R AL
HeH ™2/ (kg- t™)

100 200 300 400 500 600

0

260 260 -

R P Tl
() 300 m\ S \b\» - Rﬁ,ﬂﬂﬁ &) 300 m‘ ‘f\» - Réﬂﬂ% O 3002 -G Réﬂﬂz‘*ﬁ‘
<320 CsonellT BRE S g0 o T BRE < 320(4 - BRE
a8 340 i W a8 340 ~-$\f§}g\ a8 340 ‘?;\
£ 360 I B e Foool ko

380 L _ed 0l £ o 380 e 3

400 oA 400)s” & 400 e

420 420 a2ol

(a) BmF=2 (b) SRR M=% (c) HE i m =2

B3 BEEXRE.RRAZE KBREMERERETWITREXT L

Fig.3 Comparison of oil production rates of stromatolite limestone, argillaceous dolomite, gray mudstone and marlstone
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Fig.4 Characteristics of gas production rate of stromatolite limestone
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Fig.5 Comparison of hydrocarbon gas productlon rates of stromatolite limestone, argillaceous dolomite,

gray mudstone and marlstone
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Fig.6 Geochemical characteristics of solid

production of stromatolite limestone
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Table 4 Components of oil products of thermocompression simulation experiment of stromatolite limestone
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