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Table 1 The composition and carbon isotope of gases in Ying-Qiong Basin
Gy 3C/ %0
CO/% No/% C/% Co/%  C3/% C/3C s
1Cy/% | nCy/ % Cy Gy
QDN VA312 DST5 8 89 2.01 0.55 0.13 0.13 0.96 -36.86 -23.47
YAI1313  DSTS 8.54 1.04 83.2 3.94 1.81 0.47 0.46 0.93 -39.36 -26.47
YGH LD2211 DST1 74.8 10.4 12.5 0.5 0.03 0.96 -26.92 -21.97
LD2211 DST2 0.31 33.5 63.8 1.14 0.32 0.08 0.08 0.98 -32.93 -21.91
LD2211 D4 0.09 22.4 73.3 1.14 0.33 0.08 0.08 0.98 -38.29 -23.08
DF117 DST3 57 5.2 35.9 1.3 0.1 0.95 -31.8 -23.3
DF112 DST3 64.7 5.82 27.9 1.03 0.14 0.95 -32.6 -25.7
2
Table 2 Diamondoids identified in natural gas sample

1 A 136 136

2 1- 1-MA 150 135

3 1 3- 1 3-DMA 164 149

4 135- 1 3 5-TMA 178 163

5 1357 1 35 7-TeMA 192 177

6 2- 2-MA 150 135

7 1 4- 1 4-DMA 164 149

8 1 4- 1 4-DMA 164 149

9 13 6- 1 3 6-TMA 178 163

10 1 2- 1 2-DMA 164 149

11 13 4- 1 3 4-TMA 178 163

12 13 4- 1 3 4-TMA 178 163

13 1257- 125 7-TeMA 192 177

14 1- 1-EtA 164 135

15 3- -1- 3-M-1-EtA 178 149

16 3 5- -1- 3 5-DM-1-EtA 192 163

17 2- 2-EtA 164 135

18 DIA 188 188

19 4- 4-MDIA 202 187

20 4 9- 4 9-DMIA 216 201

21 1- 1-MDIA 202 187

22 14 24 1 4+2 4-DMIA 216 201

23 4 8- 4 8-DMDIA 216 201

24 TMDIA 230 215

25 3- 3-MDIA 202 187

26 3 4- 3 4-DMDIA 216 201
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g Table 3 Relationship between diamondoid index [
and R, in source rocks
2
I */% R,/ %
YA13-1
20 ~ 30 0.91~1.22
YA13-1 W T
30 ~ 40 1.22~1.53
40 ~ 50 1.53~1.84
P 50 ~ 60 1.84~2.16
.aaa 20R Cy Cp Cy \
60 ~ 70 2.16~2.47
C304- T
70 ~ 80 2.47~2.78
W T
* I 4-MD/ 1-MD +3-MD +4-MD %
8 3.0+
2B yog 2s46+0.0312X
Ca T 1.5 r=0.86
YAI3-1-3 % DSTS m/z217 237
oM #2.07
Cao =1.81
1.5
1.3+
Cx 1.0+ * QDN ROCK
. Ca e © EDS ROCK
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Fig.2 Comparison of sterane and terpane between Fig.3 Relationship of diamondoid index [[
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53% ~1.84% LD22-1 DFI1-1
4 — I R,
Table 4 Relationship between diamondoid index [ and R, in natural gas of Ying-Qiong Basin
/m L/%™ /%" R/ %
LD22-1-1 1486 ~1 510 DST1 77 67 2.16~2.47
LD22-1-1 972 ~ 985 DST4 78 66 2.16~2.47
DF1-1-7 1358 ~ 1386 DST2 88 62 2.16~2.47
DF1-1-2 1 486 DST3 85 60 2.16
YA13-1-3 3797 ~3017 DSTS 79 50 1.84
YA13-1-2 3722~3712 DSTS 44 1.53~1.84
* T1-MA/ I-MA+2-MA % = » [14-MD/ 1-MD +3-MD +4-MD %
5
Table 5 The caculation of maturity of gas with different method
3B C—a"G, C,/2Cn—3"C, R,—3°C, 4-MD/ 1-MD + 3-MD
/% /% /% +4-MD —R,/ %
QDN YAI3-1 1.6~2.0R, >1.5R, 1.14~1.77R, 1.53~1.84R,
YGH  LD22-1 1.7~2.4R, >1.7R, 1.80~2.01R, 2.0~2.5R,
DF1-1 1.5~2.2R, >1.6R, 1.41~1.58R, 2.0~2.5R,
5 YA13-1 R,
1.53% ~ 1.84% LD22-1 DF1-1
1 MID/GC/MS R, 2.0% ~2.5%
o YA13-1
2
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Diamondoid Hydrocarbon Ratios as Indicators of Maturity in Natural Gas

FU Ning LI You-chuan

China Offshore Oil Exploration and Development Research Center Gaobeidian Hebei 074010
Abstract

Diamondoid hydrocarbons have been identified in heavy hydrocarbons collected from gas samples in Yinggehai and
Qiongdongnan basins by MID/GC/MS method. The empirical relationship between methyl diamantane ratio and the corre-
sponding vitrinite reflectance value has been established based on our data and data after Chen 1996 . This empirical rela-
tionship has been used to evaluate the maturity of gases from three gasfields in Yinggehai and Qiongdongnan basins. Based on
this study gases from Yinggehai and Qiongdongnan basins are generally believed to be highly mature R, >1.5% the re-
sult is in accordance with other studies. So methyl diamantane index is an effective parameter to evaluate the maturity of
gas. Our work not only provides the method to identify the diamondoids in gas but also extends the application of diamon-
doids. The study of biomarkers and maturity of gases have very important rules for explaining some debatable questions such
as the formation of gas reservoir and gas source rock in Yal3-1 gasfield.
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