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Abstract: The concentration and index of diamondoids are the key parameters for evaluating the cracking degree and maturity of deep reservoirs.
The formation mechanism of diamondoids is unknown, which restricts the application of diamondoid compounds in petroleum geochemical explo-
ration of deep strata. Through the quantitative analysis of diamondoids by gas chromatography-mass spectrometry on the Permian coal samples
with the vitrinite reflectance (R,) of 0. 55%-5. 32% in North China, it was found that the adamantane series existed in the low-mature coal sam-
ples. The R, corresponding to the diamantane, triamantane and tetramantane series in the coal samples were 0.81%, 1.82% and 2.59%.,
respectively. This indicates the staged generation of diamondoids with different cage units. The higher the cage unit is, the higher the corre-
sponding maturity of the source rock will be. The quantitative analysis results show that the R, of coal sample in the range of 0. 55%-3. 01% in-
dicate the generation stage of diamondoids, while the R, greater than 3. 01% indicates the cracking stage of diamondoids. When R,>2. 71% , the
composition of the adamantane and diamantane series changed. Diamondoid parameters, such as the dimethyladamantane index 1 (DMAI1), dim-
ethyladamantane index 2 (DMAI2), trimethyladamantane index 1 (TMAI1), trimethyladamantane index 2 (TMAI2) and ethyladamantane (EA)
parameter [ 1-EA/(1-EA +2-EA) ], have a good positive correlation with R, in the range of 0. 55%-3. 01%. The ratios of diamondoid yield, such
as the ratio of dimethyl adamantanes series to dimethyl diamantanes series, the ratio of methyl adamantanes series to methyl diamantanes series.,
the ratio of adamantanes series to diamantanes series and the ratio of adamantine to diamantane, has a significant negative correlation with R, in
the range of 0. 81%-4.28% , indicating that these parameters can be used as good indicators for evaluating the maturity of source rock.
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Table 2 Concentrations of diamondoid compounds in coal extracts
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015 0.55 541. 45
013 0. 64 637.67
007 0. 69 472.95
003 0.71 267. 60
009 0.71 301. 64
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012 0.75 362. 69
014 0.75 243. 61
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018 3.01 6927. 38 16355. 01
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4.89
20.19
90. 08 92. 48
15. 08 163. 62 10. 86
711. 63 321.08 18.37
5717. 40 2487.55 142. 96
364. 13 618. 41 87. 34
661. 18 573.52 49. 16
194. 24 320.57 36.70
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Table 3 Relative contents of adamantane and diamantane series in coal extracts

G W s 2 81 09 4L AR/ %
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X4 W Jse 2 80 1K 21 A/ %o

g /%Gt Comft Gt GEt CoEt Comft OBt G At
g RIbE Wb e PBNIbE Rl AENIbE RN X Rk
015 0.55 0. 88 7. 96 35.31 46.55 9. 30
013 0. 64 1.09 11.52 34. 47 40. 82 12. 10
007 0. 69 0. 84 8. 63 20. 02 44. 40 20.12
003 0.71 1.39 12.92 31.74 40. 61 13. 34
009 0.71 1.45 15. 44 34. 43 39. 30 9.38
010 0.72 1.49 10. 69 34.83 42.56 10. 43
012 0.75 1. 90 18. 29 32.52 37.36 9.93
014 0.75 1.73 14. 38 35.15 38. 34 10. 40
011 0.78 1. 62 14. 30 32.97 41. 61 9.50
006 0. 81 1.52 13. 41 34. 84 36. 97 13. 26 19.23 43.38 37.39
005 1. 20 1. 08 10. 12 31. 40 44. 05 13.36 10. 17 43.33 46. 50
002 1.23 2.07 15. 44 40. 29 34.51 7. 69 13.07 50.75 36. 18
001 1. 61 1.87 15.57 42.77 31.53 8.25 16. 80 45. 20 38. 00
004 1.82 1.55 13.92 37.45 36.74 10. 33 12. 69 47.66 39. 65
008 2.59 1. 08 6. 94 19. 86 41.95 30. 16 12.52 40. 48 47.00
017 2.71 3.08 28. 06 39.79 22.49 6.57 27.75 47.78 24. 47
018 3.01 1.32 17.91 37.79 30. 38 12. 60 24.07 47.51 28. 43
019 3.32 1.32 17. 89 40. 36 29. 88 10. 55 23.30 48.98 27.72
020 3.71 1.07 18. 66 38.79 31.14 10. 33 25.25 48.22 26.52
021 4.28 2.36 17.72 38. 60 30.77 10.56 23.34 48.08 28.58
022 5.32 2.30 17.33 37.01 32.22 11. 14 20.79 33. 44 45.77
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Fig.5 Relative contents of adamantane and diamantane series varied with R, in coal extracts
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Table 4 Maturity indexs and yield ratios of diamondoids in coal extracts

%% R./%  MAI (%E;Ef; pa) MDI DMAIl DMALR TMAIl TMAI2 DMDII  A/D 1\1/\14%1/ %\1/\1/[/?;/ As/Ds
015 0.55 0.56 0. 84 0.27 0.23 0. 09 0.17
013 0. 64 0.70 0.79 0.28 0.26 0.13 0. 20
007 0. 69 0.75 0. 86 0. 40 0.30 0.15 0.15
003 0.71 0. 68 0.83 0.36 0.31 0.13 0.16
009 0.71 0.71 0. 87 0.29 0.28 0. 09 0. 15
010 0.72 0. 64 0.76 0.28 0.25 0. 09 0. 14
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Fig. 6 Relationship between diamondoid maturity parameters and R, in coal extracts
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Fig.7 Relationship between diamondoid yield parameters and R, in coal extracts
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