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1#-10#: High pressure value (20 MPa); A: Dry vacuum pump;   

B: Precision pressure gauge (0.1 MPa); C: Standard volume vessel 

(300 mL); D: Capacitance diaphragm gauges (1.3310

3

 Pa);    

E: Metal reactor; F: Precision pressure gauge (6 MPa); G: ZrCo 

deuterium storage bed  
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Fig.1  Schematic diagram of high pressure thermal gas charging  

system 
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Fig.2  XRD pattern of different samples 
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Fig.3  TDS pattern of powder W after D

2

 charging 
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Fig.4  TDS patterns of powder W with charged D after thermal 

desorption: (a) the pattern and (b) the comparison between 

before and after thermal desorption 
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Fig.5  TDS patterns of powder W with charged D after isotope exchange: (a) the pattern, (b) comparison between before and after isotope 

exchange, (c) comparison between two removal ways, and (d) comparison with all samples 
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Fig.6  TDS patterns (HD pattern) of powder W with charged D after isotope exchange: (a) charged D, (b) after isotope exchange, and   

(c) the comparison 
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Table 1  Comparison between two different ways of removal D in powder W 

Sample Characteristic peak/K Desorption of D

2
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15
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-1

 Solid solubility/appm Removal rate/% 

Charged D 919 88.3 114 - 

Thermal desorption 920 1.38 18 84 

Isotope exchange 899 1.28 16 86 
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Abstract: Tungsten is the material of choice for the first wall of magnetically constrained thermonuclear fusion reactors. The retention and 

effective removal of hydrogen isotopes in tungsten-based materials is of great significance for the damage assessment of materials under 

the conditions of fusion reactors and the placement of hydrogen isotope fuels. In order to eliminate the influence of the geometrical factors 

of bulk tungsten in the study of hydrogen isotope retention and effective removal, the work of hydrogen isotope retention and effective 

removal was carried out in this work, using thermal desorption and isotope exchange. By using these two methods, the deuterium retained 

in powder tungsten has been removed, and the residual amount, desorption characteristic peak and solid solubility of the tungsten powder 

in the two methods were obtained. The results show that the two removal methods have obvious removal effects on the three types of 

deuterium residing in tungsten powder; the time and conditions for the two removal methods to reach equilibrium are different. Although 

the isotope exchange is more effective than the thermal desorption, its operation is more difficult; so the thermal desorption method has a 

greater advantage. 

Key words: tungsten; deuterium; thermal desorption; isotope exchange 
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