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Abstract

lon exchange resins are widely used in the nuclear energy industry to purify
various radioactive waste water, and the treatment of these waste ion exchange
resins is an issue to be solved immediately in various countries. The waste resin
treatment technology can be roughly divided into volume reduction and
immobilization. The former uses chemical or physical methods to reduce the
volume of waste, but it still has problems such as high cost and secondary waste;
the latter is due to the difference in cured materials. Through all kinds of hidden
concerns, it is urgent and important to develop a new type of curing material.
Geopolymeric material is a kind of aluminosilicate material with three-dimensional
structure similar to zeolite. It has many excellent properties, such as high
mechanical properties, high durability, resistance to acid corrosion and
solidification of heavy metals, which is quite suitable for solidifying radioactive
waste. The raw materials of geopolymeric materials are easy to obtain, and the
process and equipment are quite simple. They can be produced in normal
temperature environment. They are researched and valued by various countries and
have considerable potential for radioactive waste treatment materials. The research
team used a strong oxidant to pre-process the ion exchange resin in the early stage,
and then developed a new solidified material of radioactive waste by
geopolymerization technology and enlarged the size of the test body to more than
60L, and tested it with a solidified body of ®5 x 10 cm. The results show that the
geopolymerization technology is used to cure the waste ion exchange resin, and the

large-scale solidified body (60L) is simulated in real field. The 28-day mechanical

Xiv



strength of the solidified body can reach 6.9 MPa. After calculating the capacity
increase ratio, the value is 4.28, which can reduce the storage space by 3/4
compared with the solidification of cement, and the results are good. Therefore, this
year will further research, test the surface interaction behavior of the geopolymeric
resin cured body and the actual storage metal barrel, and test the geopolymeric resin
cured body's high temperature resistance, air permeability / water permeability
characteristics of the cured body. The experimental results show that the
ion-exchange resin is cured with geopolymeric materials without using a strong
oxidant as a pretreatment, and the ion-exchange resin can still be stabilized. Its
28-day mechanical strength can reach 6.4 MPa, and various tests still meet the
standard standards, and Its high temperature resistance is good, and it can maintain
the integrity of the cured body after high temperature testing. Compared with
cement materials, geopolymeric materials also show more excellent bonding
properties. The research team also successfully cured the ion exchange resin in
actual storage. In the metal bucket, the development and changes will be

continuously observed in the future.
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