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Fuel retention in wall materials is an important issue due to safety limitation of total tritium amount in 

ITER and future fusion devices. Tungsten is the material which is due to its favourable properties of 

low hydrogen solubility, high melting point and low sputtering yield used in the present and future 
fusion devices. However, due to the high energy neutrons produced in the fusion reaction, the material 

will be damaged creating traps in the material which could lead to large amount of retained fuel. In 

order to study retention in such materials the neutron-damage was simulated by bombardment of 
tungsten by high energy 20 MeV W ions in the present experiment.  

Up to now the hydrogen isotope retention in undamaged and damaged W was studied by ex-situ 

measurements, mainly by nuclear reaction analysis (NRA) and thermal desorption spectroscopy. In 
order to study the dynamics of deuterium retention we have investigated interaction of atomic 

deuterium with damaged tungsten by in-situ NRA employing nuclear reaction D(
3
He,p)α [1]. With the 

same set-up the isotope exchange in damaged W was studied. Here, the sample was first exposed to 

deuterium atoms at 590 K to fluence of 4.5×10
23

 D/m
2
, which was enough to almost completely 

saturate the damaged layer. After this the sample was exposed to hydrogen atoms with H flux of 

5.55×10
18

 H/m
2
.  In order to see the effect of deuterium desorption due to the elevated temperature, 

the sample was between the two isotope exposures for one night (20 h) left at 590 K in vacuum, 
which resulted in D decrease for 27 % in the damaged layer. After the H atom exposure the D 

concentration in the damaged layer decreased in almost the same time (22h) for another 40 % from 

the initial concentration, which is a clear indication that isotope exchange took place. After 100 h of H 
exposure, fluence 2×10

24
 H/m

2
,
 
almost complete D removal was achieved, leaving 2 % of deuterium 

in the damaged layer. The isotope exchange was also studied at 500 K but in that case D was removed 

only in the near surface layers up to 1 μm. 
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