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Cement solidification method has been developed for the stabilization of wastes 
containing lead contaminated with radioactive nuclides (Lead waste) and low level 
radioactive liquid waste (LLLW) generated during reprocessing of spent nuclear fuel at JAEA.  
However, for Lead waste the conversion of the lead to lead sulfide before solidifying with 
cement is essential to decrease the leachability of the lead.  It is also required for LLLW to 
decrease the leachability of nitrate ion from the solidification product.  It is considered that 
reformed sulfur solidification method (RSSM) has the possibility of solving these problems. 

Reformed sulfur (RS) that is produced by melting a mixture of sulfur and additives is 
superior in water interception, acid resistance and strength compared with cement.  
Therefore solidified Lead waste and solidified LLLW with RS should have the high resistance 
to leaching of the lead and the nitrate ion respectively. 

Unconfined compressive strength test and leaching test using solidified simulated Lead 
waste with RS and solidified simulated LLLW with RS were conducted to examine the 
applicability of RSSM as solidification technique of Lead waste and LLLW.  Lead powder 
and lead oxide powder as simulated Lead waste and reagent mixture of which composition is 
equal to that of salts in LLLW as simulated LLLW were tested. 

The results of these studies show that RSSM is effective technique for stabilization of 
lead compared with cement solidification method because solidified lead with RS has much 
stronger resistance to leaching of lead than solidified lead with cement.  It also show that 
the applicability of RSSM as solidification technique of the waste containing lead oxide and 
LLLW is low because the resistance to leaching of solidified lead oxide with RS and of 
solidified simulated LLLW with RS were equal to or lower than those of solidified products 
with cement respectively. 

Keywords :  Reformed Sulfur, Lead, Low Level Liquid Waste, Stabilization, Leachability 

This work has been performed in JAEA as a joint research with Nippon Oil Corporation and 
Obayashi Corporation. 
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