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A ssessm ent of natural gas diffusion loss fran multiple source rocks
—an example fran shallow gas source rocks in the northern Songliao Basin
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Abstract Based on principles of natural gas diffusion mass balance and hydrocaibon concentration sealing a
modelwas established to assess natral gas diffusion loss fram multiple source rocks The modelwas applied to the
shallw multiple source rocks in the north of the Songliao Basin There are four shallw gas source rock ntervals
with a total accumulative gas volum e generated of 387. STCM, mwhich the 2nd menber of the Cretaceous N en jiang
Fom ation (K1n2) is the largest n gas volume generated Peak gas generation occurred at the end of the N en jiang
age Calculation of the actal gas diffusion loss show s thatK,n’ is the highest n diffusion loss follwed by the 2nd
and 3rd manber of the Cretaceous Q ingshankou Fom ation (Klqn2+ ’ ) K.n' and Klqnl. The actual cumulative gas
diffusion loss with and without hydrocatbon concentration sealing effect considered are 199 42I'CM and 103
44T(M, respectively The ratio of diffusion loss to generation w ith hydrocarbon concentration sealing effect consid-
ered is lower than thatw ithout hydrocaitbon concentration sealing effect considered The latter is around 2— 3 tmes
as the fomer

Key words multiple source rock diffusion loss mass balance hydrcarbon concentration sealing Songliao
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Fig. 2 The Van Krevelen diagram of elementary composition
of kerogen in the shallow gas source rocks in the northern

part of the Songliao Basin
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Fig. 4 Average thickness of the shallow gas source rocks

( dark mudstone) in the northern part of the Songliao Basin
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Table 1 Biogas volume generated fran the shallow gas source rocks during different periods

in the northern part of the Songliao Basin( TCM )

AR /(10%m?)

HhJZ R
WA =R IR A A K AL YT A WOT A YRR I
B K, n? 141.55 128.32 87. 89 81.90
I — B Kyn' 134.15 130. 02 100. 47 99.38
b —— K, qn**? 57.19 57.49 52.71 51.36
HR K;gn' 52.81 52.47 48. 80 47.35
Bt 385.70 368. 30 289. 88 280. 00

% 2 MNTAHICHR R A R R
Table 2 The gas diffusion loss fran the shallow gas source rocks during different periods

in the northern part of the Songliao Basin( TCM )

SR /(10%m?)

2 K= WA AR 17K 4 T AR R WL AR TR R
a b a b a b a b
B K, n? 66. 43 67.03 56. 40 57.40 11.19 11.79 9.85 9.85
B Kyn' 67. 62 15. 64 64.31 13.71 16. 86 2.28 12. 16 2.47
HF B Kign®? 31.66 11.30 32.04 11. 46 13.41 3.70 10. 01 2.98
H—B K, gn' 33.70 11.46 32.09 11.48 12. 67 5.15 10. 15 3.68
St 199. 42 105. 44 184. 83 94. 05 54.14 22.93 42.17 18.98
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Table 3 Ratios of diffusion loss to generation during different periods in the northern part of the Songliao Basin

A DTRA A 7K SR TR A IO 20 SRR R 3 A PTRR A
2 5
a b a b a b a b
o — Bt K, n? 0.47 0.47 0. 44 0.45 0.13 0.13 0.12 0.12
—B K,n'! 0.51 0.12 0. 50 0.11 0.17 0.02 0.12 0.02
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BB K,qn' 0. 64 0.22 0.62 0.22 0.27 0.11 0.21 0. 08
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Fig. 6 Canparison of the gas expulsion ( present)

w ith and w ithout hydrocatbon concentration sealing

effect considered
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Fig.7 Canparison of the diffusion loss ( present) of
multiple source rocks w ith and w ithout hydrocarbon

concentration sealing effect considered
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