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Inorganic and organic ion exchange materials were 

generally applied to liquid processes in nuclear 

reactor. In the case of heavy-water reactor (HWR), 

zeolite, active carbon, anion resin, and cation resin 

were used to treat liquid processes such as reactor 

primary coolant cleanup and liquid radioactive waste 

management system. Then, used ion exchangers were 

stored at storage tanks. Various kinds of nuclides 

were adsorbed in ion exchange materials. Especially, 

C-14, long half-life nuclide, was highly concentrated 

in anion resin, and waste resin was treated as 

intermediated level radioactive waste (ILW).  

In KOREA, 4 units of heavy-water reactor are 

operated and a lot of spent resins are generated. Until 

now, 580 m3 of waste resins were generated from 

Wolsung HWR unit 1 and 2 and stored at storage 

tank (storage tank capacity of Wolsung HWR unit 1 

and 2: 986 m3). Enormous cost will be expected to 

dispose this radioactive waste if there is no process 

treating this waste.  

Conventional process to treat radioactive wastes is 

not suitable for treating spent resin. To solve this 

problem, various kinds of processes were developed 

such as acid stripping, PLO process, activity 

stripping, thermal treatment, and etc. In this study, 

new process using microwave, is suggested. Basic 

characterization of anion and cation surrogate waste 

resin was conducted. Demonstration equipment was 

manufactured using characterization data.  

 

In our previous study, C-14 nuclide was easily 

desorbed from waste resin via microwave treatment. 

Then, demonstration equipment using microwave is 

manufactured in this study. The equipment was 

composed of a microwave reactor, a condenser, two 

adsorption tower, and circulation part. Closed loop 

system was applied to the equipment. Test using 

surrogate waste resin (mixture of anion and cation) is 

scheduled and real waste resin will be treated for 

demonstration.  

 

 

Fig. 1. P&ID of demonstration equipment. 

 

 

Fig. 2. Image of demonstration equipment. 
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