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1
Table 1 Geochemical characteristics for the studied source rock samples
TOC/ S,/ S,/ S,/ T 7 HI/ o1/
wt.% mgHC/g mgHC/g  mgHC/g ¢ mg HC/g TOCmg CO, /g TOC TOC /wt. %
4.32 0.98 6.49 0.56 458 150 13 PY I 72.2
Woodford 4.02 - 26.7 0.68 451 664 17 WF I 63.9
Green River 20.7 5.7 180.2 23.6 440 872 114 GR I 69.6
N N N (24.1 MPa)
5 20C/h  2°C/h o
S 24.1 MPa
7 500 km® 7,
N 3 o
3 ( 305s)
— — Aglient Technologies 6890N C,
— o ~Cs
) <0.5% * .
2.1 4 ml 2 ml
— PY33- 50 pL 0.51
14 (4 296 ~ mg/ml ( Cyy ) o
4 297 m) o TOC =4.32% S, Aglient Technologies 6890N
=0.98 mgHC/g S, =6.49 mgHC/¢ S, = Co_1a o : Quadax (50 m
0.56 mgCO, /g Tr. 458C ( HI) x 0.25 mm) 30°C 5 min 3°C/min
( oI 150 mgHC/¢TOC 13 mgCO, / 290°C 30 min,
gTOC m o Cu.
(PY) . Cias
Green River Woodford I .
(GR) 1 ( WF) - GR WF 2.2.2
: (
1. )
2.2
80 ~ 100 Delta Plus XL o
I:1 4 h o
( <80%C) 8 h ( 3”C = -36.91%0)
+0.2%o.
2.2.1 3
T 3.1 (Cis) (Coas  Cul)
PY Cis~Ceus  Cuus
B (2.

(20 ~50 mg)
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2 ( )
Table 2 Hydrocarbon yields from the kerogen pyrolysis
T/C R, /% Cis/(mglg) Coyy/(mglg) Cpy, /(mglg) T/C R, /% Cis5/(mg/g) Coiq/(mg/g) Cpy, /(mglg)
PY (20C /h) PY (2°C /h)
373.5 0.7 1.19 6.11 30.76 343.0 0.7 1.42 6.24 36. 86
387.3 0.8 2.42 8.73 42.66 359.0 0.8 3.50 7.66 45.68
401.0 0.9 4.34 11.72 39.20 375.9 1.0 7.01 10.47 41.81
416.5 1.0 9.30 17.60 33.12 389.0 1.1 22.14 17.18 36.30
433.2 1.2 19.55 13.84 26.55 405.7 1.3 29.09 13.78 30.16
448.9 1.4 30. 66 10.87 20.74 425.1 1.6 42.51 11.07 21.39
464.5 1.6 44.68 9.13 14.41 440.7 1.8 59. 86 9.03 14.67
479.8 1.8 57.34 7.20 13.36 457.1 2.1 73.55 6.76 12.96
495.2 2.1 63.49 5.14 12.48 473.4 2.5 82.08 5.12 13.06
510.8 2.4 67.42 4.42 13.18 489.2 2.9 82.86 4.06 15.02
526.0 2.7 87.97 4.25 13.97
WF (20°C /h) WF (2°C /h)
373.5 0.7 7.37 19.01 236. 88 343.0 0.7 11.67 21.32 301.75
387.3 0.8 16.44 28.23 387.96 359.0 0.8 25.83 32.60 541.48
401.0 0.9 31.09 36.58 342.80 375.9 1.0 41.14 49.30 395.26
416.5 1.0 41.09 56.57 267.33 390.1 1.1 64.19 72.44 298.52
433.2 1.2 77.57 78.87 191.05 405.7 1.3 111.18 97.86 220.22
448.9 1.4 114.56 60. 55 108.26 425.1 1.6 179.22 58.75 140. 13
464.5 1.6 163.53 40.36 72.68 440.7 1.8 217.73 37.03 82.48
479.8 1.8 202.55 27.93 63.16 457.1 2.1 270. 81 19.61 43.54
495.2 2.1 255.80 27.39 56.58 473.5 2.5 294.24 9.10 23.53
510.8 2.4 274.70 24.96 52.00 489.2 2.9 282.26 9.91 32.14
525.0 2.7 289.88 24.05 63.67
GR (20°C /h) GR (2°C /h)
373.5 0.7 11.34 22.53 468.51 343.0 0.7 15.46 32.74 487.31
387.3 0.8 20. 16 36.03 532.30 359.0 0.8 30.38 47.03 525.35
401.0 0.9 36.58 49.56 607.97 375.9 1.0 49.73 64.09 633.42
416.5 1.0 50.19 67.11 456. 65 390.1 1.1 70.57 83.35 334.99
435.1 1.2 138.56 85.67 294.05 405.7 1.3 149.50 93.27 171.19
448.9 1.4 171.04 92.85 181.13 440.7 1.8 325.22 37.99 39.43
464.5 1.6 239.81 47.31 111.73 457.1 2.1 377.18 33.40 38.08
479.8 1.8 313.97 36.27 53.16 473.5 2.5 387.02 32.83 36.03
495.2 2.1 356.81 31.20 37.93
510.8 2.4 380.38 27.42 33.32
526.0 2.7 390.35 27.99 36.69
ml/g mg/g o
(1) Cis ( 2 (3) Cu, Cous
(457.1°C ~489.2°C 2°C /hr;495.2°C ~  1b) 20%C/h
526°C 20°C /h) 30. 76 mg/g (373.5C R, = 0. 7%)
. 42.66 mg/g (387.3°C R, =0.8%)
(2) Ceyy 20°C/h 6.11 14.41 mg/g (464.5C R, =1.6%)
mg/g(373.5°C EASY%R, =0.7% R) (13.97 ~12.48 mg/g) ;2%C /h
17.60 mg/g(416.5°C R, =1.0%) 36.86 mg/g(343°C R, =0.7%) 45.68 mg/g
4.25 mg/g (526.0°C R, =2.7%) ;2°C /h (359.0°C R, =0.8%) 14.67 mg/g
20°C /h Co_14 (440.7C R, =1.8%) 440.7°C ~489.2C
(389.0C R, = (R, =1.8% ~2.9%) (15.02 ~

1.1%) 20°C/h(416.5C) ( la). 12.96 mg/g) .
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3 (%o)

Table 3 Carbon isotopic composition of residual kerogen and asphalt fraction from kerogen pyrolysis ( %o)

T/°C R, /% T/C R, /%
PY WF GR WF GR PY WF GR WF GR
20°C /h 2°C /h
-27.27 -29.62 -28.91 -27.27 -29.62 -28.91
373.5 0.7 -27.34 -29.33 -28.20 -29.58 —28.32 343.0 0.7 -27.33 -28.99 =-27.92 -29.77 -28.34
387.3 0.8 -27.24 -29.05 -27.74 -28.14 359.0 0.8 =-27.30 -28.92 -28.06 -29.24 -27.85
401.0 0.9 -27.21 -28.73 -27.81 -29.31 -27.78 375.9 1.0 -27.27 -28.88 -28.02 -29.02 —27.69
416.5 1.0 -27.29 -28.87 -27.92 -28.84 -27.56 389.0 1.1 -27.37 -28.98 -27.74 -28.84 -27.55
433.2 1.2 -27.20 -28.84 -27.80 -28.11 -27.20 405.7 1.3 -27.15 -28.92 =-27.92 -27.94 -27.39
448.9 1.4 -27.26 =-28.95 =-27.83 -28.18 -—27.43 425.1 1.6 -27.21 =-29.07 =-27.91
464.5 1.6 -27.09 -28.88 —-27.94 440.7 1.8 -27.05 -29.01 -27.97
479.8 1.8 -27.20 -29.03 -28.04 457.1 2.1 -27.05 -29.03 -28.06
495.2 2.1 -27.09 -28.84 -27.86 473.4 2.5 -27.02 -28.90 -27.97
510.8 2.4 -27.06 -29.28 -27.91 489.2 2.9 -27.16 -28.86
A" C 0.07 0.64 1.01 A" C 0.08 0.67 0.96

g
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Hydrocarbon Geochemistry from Kerogen Pyrolysis in Panyu Low
Massif and North Slope of Baiyun Sag in Pearl River Mouth Basin

FU Piao-er LI Xiao-ya TANG Qing-yan ZHANG MingHie CONG Ya-nan ZHANG Tong-wei
( Key Laboratory of Western Chinas Environmental Systems ( MOE) School of Earth Sciences Lanzhou University Lanzhou 730000)

Abstract: A series of kerogen pyrolysis in gold tube reactors were conducted at two heating rates of 20 “C /h ( from
373.5 t0 526 °C) and 2 °C /h ( from 343 to 489.2 °C) under a constant pressure of 24. 1 MPa. The kerogen ( PY)

concentrated from Enping Formations immature carboniferous mudstone in the Panyu Low Massif and North Slope of
Baiyun Sag in Pearl River Mouth Basin China was used in this study. For comparison purpose the isolated kerogens
from Green River shale ( GR) and Woodford mudstone( WF) representing typical type I and II kerogens were em—
ployed as well. The yields of C,s Cg,, and C,,, were quantified and the carbon isotopic compositions of residual
kerogens and asphalts were measured. The results show the total yield of hydrocarbons are low from PY kerogen pyrol—
ysis and the yield of gaseous hydrocarbons is 1.5 times to liquid hydrocarbons. In contrast the total yields of hydro—
carbons from GR and WF kerogen pyrolysis are apparently great and are dominated by liquid hydrocarbons. This in—
dicates PY kerogen thermal decomposition mainly forms natural gas. During kerogen thermal decomposition the oil to
gas ratio is controlled by both of organic matter thermal maturity and kerogentypes yet the ratio of gas and light hydro—
carbons is mainly affected by thermal maturation. The carbon isotopic compositions of residual kerogens and alsphalt
fraction are almost identical and less than 0.3%0¢ " C enrichment to original value of kerogen is observed from 0.7%

to 2.7% Ro during thermal maturation. This suggests that 8" C of residual kerogens or alsphaltane could be used as a
indicator to the reconstruction of organic matter type for high-mature source rock.

Key words: Pearl River Mouth Basin; kerogen; thermal simulation; EASY R ( %) ; carbon isotopic composition



