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Table 1 The geochemical characteristics of samples
153 =4 286 263 255 259 273 278
Ry (%) 0. 58 1. 12 123 1. 43 1.72 2.51
AR ) 0.43 1.27 0. 62 1. 50 1.37 0. 22
BRAREL () 81.94 25.07 69. 39 84.72 93. 21 89. 30
E Tuali®) 436 454 454 477 582 494
Sy (mg/g) 0. 05 0.17 0.14 0.18 0.27 0.15
Sa(mg/g) 0.17 0.31 0.13 0. 32 0.25 0.05
7 Tulmg/g) 40 24 21 21 18 13
Io(mg/g) 47 19 56 16 20 23
I CP/COT 4.25 3. 14 3. 61 2.77 3.15 4.09
H/C R FH(TE#) 0. 805 0.560 0. 683 0. 607 0. 509 0. 406
O/C F FH (TR 0.131 0. 056 0. 061 0. 043 0.034 0.052
XRy I | B 1 [ X
i 5 ke 300C 330C 360°C
® RoC%) 0. 64 0. 83 1.02 1.76
HELBRCD 4.75
5 BEREECD 46. 23
H/C B FH TR 1.493 1. 445 1. 275 0. 720
. O/C R FH (TR 0. 054 0. 040 0. 044 0. 060
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Table 2 The relative content of different structure carbon of kerogen

L S R S L R A A b Sa fa i S figt fa

286 0. 68 0. 50 0.16 0.02 0.37 0. 31 0.13 0.32 0.12 0.15 {05
263 0. 87 0. 69 0.16 0. 02 0.41 0. 46 0. 28 0.13 0.07 (. 06

255 0. 86 0. 69 0.16 0. 01 0. 40 0. 46 0.29 0. 14 0.09 0.05 /
259 0. 89 0.72 0. 15 0. 02 0. 41 0. 48 0. 31 0. 11 0. 07 0. 04

273 0. 92 0. 82 0. 09 0. 01 0. 46 0. 46 0. 36 0. 08 0. 07 0. 04

278 0. 96 0. 90 0. 06 0. 00 0.38 0.58 0.52 0. 04 0.03 0.01 /
53 0.29 0.19 0. 08 0.02 0.14 0.15 0. 05 0.71 0.14 0.16 0.27 0. 10 0. 04
300 0. 36 0.24 0.11 0.01 0.16 0. 20 0. 08 0. 64 0. 14 0.16 0. 24 0. 08 0. 02
330 0. 48 0. 30 0.17 0.01 0.18 0. 30 0.12 0.52 0.13 0.16 0.21 0. 02
360 0. 67 0.58 0. 08 0. 01 0. 31 0. 36 0.27 0. 33 0.09 0.17 0. 07 /
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Table 3 The structural parameter values of kerogen

&l
H,+H=C-f!
H.C 4 I %R SR F M8k R 1 84 8

e 286 263 255 259 273 278 EAE 300 330 360 , N
~ H,=(C/H) « ff%C/H I THBBHK. A5 F

fo 0.68 0.87 0.86 0.89 0.92 0.96 0.29 0.36 0.48 0.67 b

fu 0.32 0.13 0.14 0.11 0.08 0.04 0.71 0.64 0.52 0.33

H, 0.46 0.73 0.59 0.68 0.90 0.94 0.09 0.11 0.14 0.43 GOF B HEHRT X, FET %M
Xy 0.19 0.32 0.34 0.35 0.39 0.54 0.17 0.22 0.25 0.40 J5F Xy=f2/f.7
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Table 4 The structural parameter analysis of kerogen and their evolution degree

F-Fzs 14 xL2H EENES * 13
B G B BED H,P:) (K ,C,3426m) (K #,0,5699m) (K% .C,4746m) CK#,C,2192m)
fa 0.92 0. 96 0.75 0. 62 0. 89
SH+1B 0.73 0. 66 0. 54 0. 46 0. 64
i 0.17 0.28 0.19 0.13 0.27
1P 0. 02 0. 02 0.02 0.03 0. 02
I 0. 34 0. 40 0.28 0.27 0.35
/B 0.39 0. 26 0.26 0.19 0.26
Xb 0. 42 0.27 0. 34 0.31 0.29
RS(%) 1.81 1.04 1.39 1.22 1. 14

ERBERAMEN R, HRA R XHRERHOHBERE R, RRFIEFRHFEGE S AT SHAR

RS #ATHE.
®5 AFNLEBRERORLEE
Table 5 The evolution degree of the comparison samples
B F-Fe B2 wL2H s X1 3
Ry (%) 2.02*
Ro (%) 1. 42(5806m) " * 1.33(4279m) = = *
Ro (%) (3 84) 2.06 1.28 1.30 1.33 1. 09
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PALBE R W, 5] 32 A8 7T 7 B B BT i R ST R A RFRIXTRI R R,

$ % X W
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A STUDY ON THE HYDROCARBON EVOLUTION POTENTIAL OF THE
CARBONATE SOURCE ROCK AND ITS THERMAL DEGRADATION
CHARACTERISTICS BY USING SOLID STATE"”C NMR

Wang Zhaoyun Cheng Keming

(Research Institute of Petroleun Exploration and Development , Beijing)

Abstract

“C NMR (CP/MAS+TOSS and CP/MAS-+TOSS+DD)that chemical composition and structure feature
of kerogen with the characteristics of different types and evolution degree has been studied by using the solid
state,furtherly,the relationship between these structure parameters, potential and evolution degree of kero-
gen has also been analysed. The results,show that the alkyl carbon is the major contributors to oil and gas.
The content of carbon alkylicity (f,,)has positive correlation with the hydrocarbon producing potential indica-
tors,e. g. hydrogen index (Ix),H/C atom ratio. The content of oil potential carbon quickly decreases at the
stage of oil producing window and that of gas potential carbon decreases during the whole evolution process.

The detailed analysis of structure parameters.including carbon aromaticity (f,) ,the hydrogen aromaticity
(H,).and the average aromatic cluster size (X, ) ,shows that X, is the most effective indicator of evolution de-
gree,it is not influenced by type and evolution degree of kerogen. This paper has also establised the correla-

tion between the average aromatic cluster size and the vitrinite reflectance value of kerogen.

Key words " C NMR the average aromatic cluster size source rock potential thermal evolution

indicator
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