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LWR. The circulating helium gas also carries volatile 
stable fission products. The amount of volatiles captured 
in storage bottles is probably higher than estimated in 
Table 2. 

Future of ADS and Accelerator Technology 
The energy output is mainly based on the nuclear 

fission of 235U and 239Pu. The latter is supplied not only 
from the initial actinides but also from 238U (actually 73% 
of initial amount) with fission neutrons and additional 
neutrons from accelerators. The principal advantage of 
ADS in comparison with critical reactors is greater 
flexibility with respect to fuel composition. The present 
calculation of GEM*STAR that uses unreprocessed spent 
fuel from LWR is a good example to demonstrate the 
great performance of ADS, including one of its missions 
to produce fissile materials for subsequent use by 
irradiating fertile elements [4]. The flexibility of fuel 
composition depends on the amount of supplemental 
neutrons from accelerators. Deeper burning of spent 
nuclear fuel is enabled if the proton beam intensity is 
increased. Thus, accelerator technology is the key to 
expand the possibility of ADS technology. 

SUMMARY AND CONCLUSIONS 
The ADS reactor using molten-salt fuel is a very 

promising future technology for burning many kinds of 
nuclear materials including natural uranium, excess 
plutonium from weapons, very abundant thorium, and 
used LWR fuel, with safety advantages of sub-criticality. 
Volatile fission products are continuously purged by a 
circulating helium gas. The volatile radioactive element 
removal system is essential to ensure the safety of molten-
salt reactors because many of such volatile elements are 
also health concerns. The amount of volatiles was 
estimated from the present simulation in GEM*STAR and 
they are able to be stored in the storage bottles with 
reasonable costs. 
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