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Composition of Natural Gas Analysis by Gas Isotope Mass Spectrometer and
Chromatography

Cao Chunhui™?, Li Zhongping', Du Li',Li Liwu',
(‘Key Laboratory of Petroleum Resources Research, Institute of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou
730000, China; *Graduate University of Chinese Academy of Sciences)
Abstract It is the first time to establish a method of natural gas analysis by using isotope mass spectrometer (MAT271).

We tested the precision of MAT271, and the results showed that MAT271 is fit for nature gas composition analysis. The
work compared the value of C2/C1 tested by MAT271 and chromatography, the error is not more than 0.01. And we
also tested each pure composition of natural gas, summarized a set of quantitative calculation methods. By means of this
method we tested the calibration gases. The relative standard of non-hydrocarbon is lower than 0.01%, and it is below 0.1%
for hydrocarbon. The research compared the results with the standard values of the calibration gases. We summarized the
advantages and disadvantages of this method. We hold that the method is suitable for dry gas composition analysis.
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Tab. 1 The linearity and repeatable test of MAT271

1 2 3 1 5 6 Bl HH b
% % % % % % iz Wz o
N, 78.140 78.140 78.137 78. 138 78.142 78.181 78.146 0.017  0.022
0, 20.894 20.893 20.895 20. 893 20. 888 20. 855 20.886 0.016  0.075
Ar 0.924 0.924 0.924 0.925 0.925 0.922 0.924 0.001 0.154
€O, 0.043 0.043 0.044 0.044 0.044 0.044 0.044 0.001 1.625
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Tab. 2 Data comparison of GC-9160 and MAT271

FEh GC-9160 (C,/C,) MAT271 (C,/C)) ZEE(A)
1 0. 0326 0. 0252 0. 0074
2 0. 0304 0. 0231 0. 0072
3 0. 0056 0. 0032 0. 0024
4 0. 0074 0. 0035 0. 0039
5 0.0145 0. 0074 0. 0071
6 0.0142 0. 0107 0. 0035
7 0. 0322 0. 0232 0. 0090
8 0. 0526 0. 0462 0. 0064
9 0. 0063 0. 0040 0. 0023
10 0. 0362 0. 0305 0. 0057
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Tab. 3 Standard gas test results

Y14 i w Ty E
1 2 3 4 5 6 i 2

H, 0.1810 0.1755 0.1793 0.1726 0.1775 0.1758 0.1769 0.0030
He 0.0513 0.0554 0.0615 0.0587 0.0592 0.0575 0.0573 0.0035
N, 1.6215 1.4637 1.4542 1.4569 1.5887 2.6473 1.7079 0.4671
H,S  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Ar  0.0363 0.0389 0.0376 0.0387 0.0389 0.0390 0.0382 0.0011
€O, 0.1457 0.1453 0.1514 0.1507 0.1669 0.1853 0.1576 0.0157
S0, 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CH, 92.9923 92. 9871 93. 0718 93. 0338 92. 7527 91. 6443 92. 7439 0.5517
CH; 4.4248 4.5427 4.4919 4.5298 4.6456 4.6879 4.5543 0.0976
CHg 0.4722 0.5165 0.4771 0.4831 0.4891 0.4769 0.4858 0.0161
CHy, 0.0748 0.0750 0.0753 0.0758 0.0813 0.0860 0.0780 0.0046
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