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Features of gas released from heated igneous rock, Tarim Basin
Zhu Dongya', Meng Qingqiang', Xie Qilai*, Jin Zhijun'
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Environment Science and Engineering s South China Agriculture University s Guangzhous Guangdong 510642, China)

Abstract: The fluid entrapped in Permian igneous rocks collected from the north and the center of the Tarim
Basin has been studied using heating method so as to analyze the features of fluid from deep strata. The total
amounts of gas released from the 2 igneous rock samples collected in the central Tarim region are 1 902. 7 ul./g
and 1 517.7 pl./g, much higher than those of the 5 igneous rock samples collected in the northern Tarim region
(515.2—691.5 pl./g). In both the central and the northern Tarim regions, gas release amounts reach a peak
during the medium temperature stage (700 C). CO, is the dominant compound in released gas from each
sample during each temperature stage, and reaches as high as 91. 47%. N, and SO, are also important com-
pounds in released gas, and have high contents in some samples. CO, H,, hydrocarbon and noble gas are
found in released gas more or less. The " Ar/* Ar ratios of released gas are high, usually between 450. 3
and 1 170. 3, indicating deep source. However, the *He/' He ratios of released gas are low (0. 009 1—
0.091 Ra) except for one diabase sample (0. 35 Ra), indicating crust source. The reason is that He in
igneous rocks mixes with that in crust due to diffusion effect.
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Table 1 Features of gas released from igneous rock by step-heating, Tarim Basin
bR R/ RAR/ IR
Rt ©oGlee g, S0, co LS 0, N, H, CH, CH, GCH; CHyp
300 27.9 27.51 2,28 11.51  0.03  0.26  39.25 16.22 1.06  1.57 — —
. 500 158.9 39.3 51,12 3.65 0.12  0.01 4,64  0.12  0.59  0.27  0.03  0.07
jztig 700 206. 8 35.48 57.66 — 0.06 — 6.57  0.05 0.04 0.0l  0.08 —
900 70.5 26.82  51.25 — 0.06 — 21.59  0.06 0.03  0.04 — —
1 050 71.1 13.78  62.77 3.56  0.14  0.21 19.02  0.16 0.13  0.03 — —
300 22.1 44.16  14.98 — 0.5 0.38 23.63  5.48 0.5 10. 37 — —
o 500 119.5 53.51 39.15 — 0.06 — 5.85  0.05 0.92  0.36  0.09 —
?Kg 700 170.5 56.89 37.25 — 0.15 — 5.53  0.07  0.07 — 0. 04 —
900 86. 8 45.43  48.09 — 0.16 — 6.21  0.06  0.04 — — —
1050  292.6 2.69 94,93 — 0.06  0.07 2.1 0.04  0.09  0.01 — —
300 35.3 29.81 0.7 — — 0.27  44.28 19.06  2.24  3.45 — —
iy 500 84.9 54,64  0.41 — 0.16 0.1 26.26 10.62  6.47 0.8 0.19 0.2
el 700 163.9 65.95 0.74 10.66 0.17  0.03  13.98  7.03 1.27  0.02  0.09 —
900 241.8 80.45  0.91 7.24 0.03  0.08 10.64  0.47 0.1 — 0.03 —
1 050 66 31.6 27 7.08 — 0.07 33.62  0.38  0.02 — — —
300 29.9 44.42  0.23  18.64 — 0.08 29.08 1.25 0.48  5.07  0.15 —
S99 It 500 158. 4 83.18  7.23 0.57 — 0.05 8.03  0.12 0.39  0.36 — —
ZRE 700 261. 1 91.47  3.96 — — 0.03 4,32 0.09  0.06 0.02 — —
5231.29 m 900 116. 1 80.33  7.71 2.57 — 0.03 8.81  0.13  0.08  0.19 — 0.03
1050 33.5 50.9  14.56 8.92  0.01  0.18 24.43  0.13  0.47  0.07 — —
300 43 45.53 13.34  22.32  0.27 0.3 8.18  1.89 0.38  7.79 — —
S99 3 500 157.9 78.17  3.71 — 0.07  0.02 157 0.14 1.2 0.91  0.08 —
2R 700 207 89.55 8.56 — 0.03 — 1.7 0.09 0. 06 — — —
5235.77m 900 82.5 70.54 24,79 — 0.05 0.01 4.49 0.08  0.05 — — —
1 050 24. 8 30.62  55.49 — 0.03  0.35 13 0.07  0.43 — — —
300 24.6 37.44  1.59 5. 44 — 1.55  42.27 7.8 2.39 1.1 — —
1 9t 500 869. 3 79.08 2.52 — - 0.22 17.43 0.3 0.23 0.01 — —
ZkAE 700 514 58.78 11.14 — — 0.21 29.25 0.21 0.08 — — —
5 040.85 m 900 305. 3 17.33  32.01 — — 0.22  48.66 1.17  0.04 — — —
1050  189.5 9.68 12.79 — — 0.22  75.57  0.74  0.04 — — —
300 37.6 27.3 0.79 — — 0.11  66.49  0.54 1.55  2.96 — —
ti1g 500 308.3 31.68  61.21 — — — 6.5 0.16  0.31  0.06 — —
ZRE 700 506. 4 51.14 43.87 — 0.06 0.04 4.13 0.54  0.19 — — —
5 467.55 m 900 476. 4 28.17 66,84 — 0.02 — 4.65  0.17  0.12 — — —
1050 189 68.64 19.77 — 0.01  0.02 11.26  0.07 0.11  0.01 — —
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Table 2 Isotope compositions of noble gas released from igneous rock, Tarim Basin
FE A7 Jin v(*He)/ v(°Ar)/ v(3He)/ v("Ar)/ v('He) /BER v("An/BX
A HE/C (nlLeg™ D (nlLeg™ D v(*He)/Ral v(35 Ar) HE/10°°6 BE/10°°6
PR 1500 7.77 11.8 0.023 767.2 14.52 22.05
BRI R R 1500 2.3 3.05 0.007 4 1118.8 3.33 4.41
I T IR 4 1500 4. 96 1.017 0.35 464. 3 8.38 1.72
/NGRS 1500 5.79 2.73 0.091 578.9
S99 L 1500 1.64 6.51 0.011 1170.3 2.74 10. 87
5231.29 m
S99 H A - L= 5
5935 77 m 1500 1.74 8.81 0.009 1 1084.5 3.38 17.10
KR R . e
5 010,85 m 1500 4.93 14. 36 0.012 923.7 2.59 7.55
¢llGJFEZ“K?7 1500 4.69 16. 1 0.012 450. 3 3.09 10. 61
5 467.55 m
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Fig. 1
rock by heating, Tarim Basin
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