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On-Line Analysis of Hydrogen Isotopes With Thermal Conductivity Detector
YE Xiao-qiu, QIN Cheng, SANG Ge, PENG Li-xia
China Academy of Engineering and Physics, P. O. Box 919(71), Mianyang 621907, China

Abstract: On-line analysis of hydrogen isotopes with thermal conductivity detector(TCD) using
H, carrier gas was experimentally studied. Moreover, the influence of the sample gas pressure,
deuterium concentration and HD content on measured results was investigated and discussed.
The experimental results show that a good linear relation between TCD response to the partial
pressure of deuterium is obtained. Various H,-D, mixtures with 1%-90% deuterium concentra-
tion were used to verify this method. The error between measured value and theoretical value is
in direct proportion to the HD content. The absolute error range is 0. 000-0. 025.
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Fig. 1 Schematic diagram of experimental

device for hydrogen isotope analysis
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Table 1  Measured results of the sample with different pressure using TCD
No p/kPa cD)/% (Deviation)/ % || No p/kPa c(D)/% (Deviation)/ %
1 42.122 9.90 0.45 7 4. 794 9. 96 0. 39
2 30.710 9.99 0. 36 8 3.692 9.83 0.52
3 25.073 9.92 0.43 9 1.472 9.62 0.73
1 19. 849 9.93 0.42 10 1. 204 9.62 0.73
5 12. 803 9.93 0.42 11 0.513 9.49 0. 86
6 11.568 9.92 0.43 12 0. 506 9. 37 0.98
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Table 2 Measured results of the sample
Fig. 3 Chromatograms for H,-10. 35% D, mixture
. . with various deuterium concentration using TCD
with the different sample pressure
p, Pa: A—513, @—3 692, l—19 849 N CD/% (Deviation) / (Relative
NO
MS TCD % deviation) / %
4 kPa TCD 1 115 L.o4 0.11 9.57
) 2, 2 2 10.35  9.93 0.42 4.06
- TCD MS 3 51.40  50.62 0.78 1.52
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Table 3 Comparison of the results obtained by TCD and MS
cD/%
No p/kPa A/ (pV o9 TCD
TCD MS
(Correction TCD)
1 52.039 456 107 70.15 68. 50 68. 14
6.334 55 733 70.43 68. 50 68.43
2 62. 805 430 767 54. 89 53. 25 52.54
7.723 53 311 55.25 53.25 52.90
3 28.013 98 410 28.12 26. 30 26.18
3.542 12 426 28.08 26. 30 26. 14
it 10. 045 18 857 15.02 13.90 13.78
9.764 18 038 14.78 13. 90 13. 56
5 60. 942 97 295 12.78 11.75 11.69
8. 281 13 165 12.72 11.75 11. 64
4 MS D, HD SP(HD)  «
Table 4 Measured results of D, and HD in the sample by MS and the calculated values of f°(HD) and «
No C(D/% C(HD)/% C(D2) /% a FO(HD)
1 68. 50 40. 20 48. 40 0. 540 6.76
68. 50 40. 20 48. 40 0. 547 6. 85
2 53. 25 45.90 30. 30 0.534 6.69
53.25 45.90 30. 30 0.542 6.79
3 26. 30 34. 80 8.90 0.552 6. 90
26. 30 34. 80 8. 90 0. 551 6. 89
4 13.90 23.00 2. 40 0.548 6. 86
13. 90 23.00 2.40 0.538 6.73
5 11.75 20. 10 1.70 0.551 6. 89
11.75 20. 10 1.70 0.548 6. 85
- - - (0. 545) (6.82)
(Note) : (The data in parentheses are the average)
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