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Trace Hydrogen Extraction From Liquid Lithium Tin Alloy

XIE Bo, HU Rui, XIE Shu-xian, WENG Kui-ping
Institute of Nuclear Physics and Chemistry, China Academy of Engineering and Physics. Mianyang 621900, China

Abstract: In order to finish the design of tritium extraction system (TES) of fusion fission
hybrid reactor (FFHR) tritium blanket, involving the dynamic mathematical model of liquid
metal in contact with a gaseous atmosphere, approximate mathematical equation of tritium in
lithium tin alloy was deduced. Moreover, carrying process used for trace hydrogen extraction
from liquid lithium tin alloy was investigated with hydrogen being used to simulate tritium in
the study. The study results indicate that carrying process is effective way for hydrogen
extraction from liquid lithium tin alloy, and the best flow velocity of carrier gas is about 4 L./
min under 1 kg alloy and temperatures and carrying numbers are the main influencing factors
of hydrogen extraction efficiency. Extraction efficiency increases with increasing temperature
and carrying number. Hydrogen extraction efficiency can reach 85% while the alloy sample is
treated 6 times at 823 K.
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Fig.1 Schematic diagram of experimental apparatus

1—& A 43 79 K (Hydrogen molecular sieve bed) ,
22— E25 £ 4 (Vacuum system) , 3 N W s
(Stainless steel furnace) ,4——4 4} 4 4 (Lithium tin alloy) ,
SRR (Ar tank) , 6—— STl (He tank) . 7——Z i
(Buffer tank) , 8——5 4 {2 %{Y% (Gas phase chromatograph) ,
9—— W %43 T4 K (Molecular sieve bed for adsorption hydrogen) ,

10— BRI & {¥ (Fast measurement hydrogen device) ,
11——TFE4i (Glove box) s@——H %A i} (Vacuum gauge) ,
O— K 17 (Manometer)
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Table 1 Influence of temperature and carrying numbers for hydrogen extraction efficiency
T/K m/g i Qu(H/(mL:kg™ QUH/(mL-+kg " QUH)/(mL-kg " Y/% a @ s
623 1 001. 64 1 3.13 0. 67 2. 44 21.4 6.97 4. 14 1. 40
2 1. 03 2.08 32.9 4.53
3 1. 39 1.71 44. 5 3. 36
4 1.57 1.53 50. 1 2.97
5 1.62 1.48 51.9 2. 88
723 1 000. 66 1 3.24 0. 97 2.25 29.9 3. 44 1. 88 0.56
2 1. 61 1.61 49. 8 2.07
3 2.01 1. 21 62.1 1. 66
4 2.33 0. 88 71.9 1.43
5 2. 45 0.77 75.8 1. 36
6 2. 49 0.73 77.0 1. 34
823 999. 62 1 3.31 2.05 1.24 62.1 0.78 0.62 0.05
2 2. 50 0.79 75.4 0. 64
3 2.61 0.67 79.0 0.61
4 2. 74 0. 54 82. 7 0.59
5 2.79 0.49 84. 4 0.58
6 2.81 0.47 85.0 0.57

71 (Note) : p=1. 0 Pa,v(He) =4 L./min
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Fig.2 Curves of hydrogen extraction

efficiency under different temperatures
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Table 2 Influence of carrier gas flow velocity on hydrogen extraction efficiency
Qi (H)/ v(He)/ Q(H)/ Q'(H)/
m/g i Y/ % a a s
(mL « kg™ 1) (L min 1) (mL + kg™ 1) (mL « kg™ 1)

1 000. 54 3.25 2 1 1. 98 1. 25 60.9 0. 82 0.67 0. 06
2 2. 38 0. 85 73.4 0. 69
3 2.53 0. 69 78.0 0. 64
4 2.58 0. 64 79.4 0.63
5 2. 60 0.62 80. 0 0.63
6 2.63 0.59 80. 1 0.62

1001.58 3.22 0.5 1 1. 06 2.14 33.0 2. 86 2.42 0.22
2 1. 21 1.98 37.5 2.51
3 1. 27 1.92 39.6 2.39
4 1.32 1. 87 40.9 2. 30
5 1. 35 1. 82 42.1 2.25
6 1. 36 1. 80 42.3 2.23

999. 71 3.27 6 1 1. 84 1.41 56. 4 0. 96 0.79 0.11
2 2.13 1.12 65. 3 0. 83
3 2.25 0.99 68.9 0.79
4 2. 39 0. 85 73.0 0.74
5 2.45 0.79 75.1 0.72
6 2. 50 0.73 76.5 0.70

1 000. 69 3.33 10 1 1. 45 1. 86 43.5 1. 58 1. 15 0.12
2 1.97 1.33 59.2 1. 16
3 2.07 1. 21 63. 4 1. 11
4 2.19 1. 09 65.9 1. 05
5 2.23 1. 04 67.0 1.03
6 2. 24 1.02 67.3 1.02

#(Note) : p=1.0 Pa, T=823 K
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Fig. 3 Influence of hydrogen extraction

efficiency under different He flow velocity
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