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Determination of He, Ne, H, in Tank Top Gas by Chromatographic Method
and Its Application in Helium Resource Survey

LI Zhongyu, ZHOU Junlin, ZHAO Jianghua”

(Xi’an Geological of China Geological Survey, Xi'an 710054, Shaanxi, China)

Abstract: The Weihe basin has a good prospect of helium resources, so the determination of heli-
um content is very important in exploration and investigation. In this paper, the determination
method and application of He — Ne — H, in headspace samples from Weihe basin are studied. In
this method, the water vapor contained in the sample and gas escape in the process of injection
can be solved by air tight injection device. This improvement can improve the accuracy and stabil-
ity of the results. The technology of valve switching back blowing is used to avoid interference of
irrelevant components and protect chromatographic column. The analytical conditions were opti-
mized by several experiments: carrier gas flow rate was 14 mL/min; TCD temperature was
180°C ; Oven temperature was 40°C ; Valve switching time was 0. 65 min. The reliability of the
method is determined by the detection limit, accuracy and precision. Finally, the method is ap-

plied to the measurement of helium in a headair sample in Weihe basin with satisfactory results.
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It is proved that this method has a good application prospect.

Keywords: Helium; valve switching-back flushing technique; gas chromatography; Weihe basin
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Tab. 1

calculation table

M 5E A (10 %) (mol/mol)

M5y SEHME RSD(Y%)
1 2 3 4 5 6

K 9.44 9.35 9.27 10.7 10.2 9.81 9. 82 5.3

S 17.2 21.4 19.4 21.1 18.5 17.1 19.1 9.7

4 47.7 50.5 51.3 48.4 46.5 45.2  48.3 4.8
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Fig. 1 Schematic diagram of air tight sampling device
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Fig. 2 Schematic diagram of valve switching

back flushing technique
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Tab. 2 Five different concentrations standard gas

e BE (10~ %) (mol/mol)

R A
AR A AR
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Fig. 3 Standard gas chromatogram
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Fig. 6 Helium calibration curve
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Fig. 7 Neon calibration curve
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Fig. 8 Hydrogen calibration curve
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Tab.3 Method detection limit calculation table

i 5 {8 (10~ %) (mol/mol)
Hoy SEHE KRR
1 2 3 4 5 6 7

4 5.18 5.23 5.38 5.39 5.23 5.21 5.19 5.26 0.28
4 16.5 17.1 16.9 16.7 18.1 17.1 17.9 17.2 1.88

4 0.58 0.51 0.68 0.66 0.55 0.61 0.67 0.61 0. 20
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Tab.4 Method precision calculation table

M 5%E {4 (10~ %) (mol/mol)

4153 SR RSD(%)
1 2 3 4 5 6

i 10.5 9.85 10.0 10.0 10. 2 9.89 10.1 2.4

i 19.3 20. 4 18.6 21.8 22.5 21.1 20. 1 4.9

A, 49. 8 51.0 52.1 51.0 49.6 51.2 50. 8 1.8
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Tab.5 Calculation table of method accuracy (standard gas)

FRA T (1079) (mol/mol) PRIV (107%) (mol/mol)
4153
1 2 3 -1y FRfE(E R 2EC0) 1 2 3 T FRfE R2ECOD
A 9.76 11.0 10. 4 10.4 10.0 4.0 49.5 50. 3 49. 6 49. 8 49.9 0.2
i 21,7 18.6  21.5  20.6 20. 1 2.5 8.1  80.3  80.2  80.5 80. 0 0.6
e 50.2  48.8 511 50.0 50. 2 0.4 97.9 104 103 102 101 1.0
x6 FHEEMEHER(ES) AR XS RAEH LTS 50 em B3 6 1 IR
Tab. 6 Calculation table of method accuracy (air) STV A DL 100 mL TR K 1 T 28 SR RE
h 255.(10~) (mol/mol) i A oy I 7 - Sl |51 I o G 7 O N R
1 2 3 P AR RO 48 h P b, 22 J5 R T 2 A
4, 5.37 5.13  5.32  5.27 5.24 0.6 3.2 TR
M 187 16.6 171  17.5  18.2 3.8 TH T 7 b b AT e T AR A B N A D DL
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Fig.9 Correlation between stratigraphic structure and He — CH, content in Weinan — Gushi — Pucheng section
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