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Determination of Gaseous Components in Fluid Inclusion Samples
by Two-dimensional Gas Chromatography

YANG Dan XU Wen-yi CUI Yan-he CHEN Wei-shi LIAN Yu
Institute of Mineral Resources Chinese Academy of Geological Sciences Beijing 100037 China

Abstract A method for determination of gaseous components in fluid inclusions by two-dimensional gas chroma-
tography was established. The gas chromatograph used in this work consists of double-column stainless steel
with two six-port valves and double-detector TCD and FID connected in series. The gaseous components

H, O, N, CO CH, CO, H,0 C,H, C,H, C,H; were extracted from fluid inclusions with thermal
decrepitation method and then determined by two-dimensional gas chromatography. The detection limits of the
method for the gaseous components are 10 ™* ~10™° x mol/mol with precision of less than 7% RSD n =6 .
The method has been successfully applied to the determination of gaseous components in fluid inclusion samples
with the advantages of high sensitivity and accuracy.
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Fig. 1 Schematic diagram of the modified GC-2010 gas chromatograph
2.3 1
2 Table 1  Linear regression equations
¢p/ plo L7
& CH, 9.8 ~980 y=1312x-2283 0.9999
; C,Hg 0.16 ~981 y=2718x -16094 0.9999
%‘ C3 Hg 0.14 ~981 y =4249x -25956 0.9999
C,H, 0.21 ~100 y=2325x -2487 0.9997
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£ 401 Table 2 Precision and detection limits of the method
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Fig.2 Chromatograms of standard gas
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RSD 3 Fig.3 Chromatograms of gaseous compositions
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D a TCD 1—C0, 2—H,0 3—0, 4—N,
b FID 1—CH, 2—C,H, 3—C,H,
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3 3
9 X73 - 16 Table 3 Analytical results of fluid inclusions in vein
quartzes from the Xiongcun deposit by gas chromatography
x5/ %
XD -15 XD -16 X7Z3 -1 X7Z3 -16
CH, x107° . . . .
CH4 C2H6 C02 4 X . 153.723 78.805 378.208 1654.226
C,H, x10 30.991 21.522 52.349 37.420
C,Hg x107°  3.333 6.818 13.169
CO, x1072  2.943 5.693 2.017 1.680
4 3 H,0 x1072  91.802 60. 688 94.953 95.771
0, x107? 0.228 3.048 0.159 0.112
N, x107%  5.008 30.561 2.827 2.266
CO x1072 0 0 0 0
wy/ pg g
7.5% ~46.2% XD-15 XD-16  X7Z3-1 X73 - 16
w NaCl ,,  1.23% ~ CH, 0.584  0.282 1.013 5.761
CH .422 .2 4 .464
36.61% » Hy 0 0.283 0.478 0. 46:
C,H, 0.024 0.036 0.098
Co, 90.942 160.315 129.077 47.705
H,0 276.497 67.121 559. 004 269.484
0, 1.346 17. 164 29.294 0. 606
N, 18.942 109.519 8.941 7.878
CO 0 0 0 0
4

N, CO CH, CO, H,0 C,H, C,H, C,H,

2004 19 -20.

J . 2001 45 2 586 —590.

Table 4 Analytical results of fluid inclusions in vein quartzes

from the Xiongcun deposit by ion chromatography

wy/ g g 1,0 w

Na* K* MZ* €2t F- - Noy soi- GC /%
XD-153.543 2.359 0 10.806 0.067 13.605 0.573 17.289 276.4 14.9
XD-16 2.879 1.487 0.262 9.976 0.047 11.732 0.262 30.903 67.12 46.2
X73-12.93 2344 0 12.006 0.066 14.139 0.738 13.372 559.0 7.5
X73-163.232 1,676 0.712 26.103 0.093 8.533 1.037 6.059 269.5 15.0
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