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Abstract
After the decommissioning of JMTR, the geopolymer treatment method for difficult waste ion exchange [1]. The potassium and
metakaolin-based geopolymer is irradiated by ETIGO-III at room temperature from one to four shots. The Vickers hardness were
decreased after irradiation but did not affect by the number shots. The current results show the stability of metakaolin-based
geopolymers under electron irradiation.
Introduction
With the development of the nuclear industry, there are inevitable problems of nuclear power plant abandonment and nuclear waste
disposal. The disposal of some radioactive metal ions has not yet been well solved. Geopolymers are inorganic polymers composed
of AlO4 and SiOy tetrahedral structural units and a three-dimensional network structure [2], This structure is very conducive to
dividing and enclosing metal ions and other toxic substances in the cavity; at the same time, the aluminum ions in the framework
can also adsorb metal ions [3]. It can be applied to nuclear waste treatment [4], catalysis, adsorption, and other fields. The stability
of geopolymer under irradiation is important.
Experiment
Geopolymer samples were made of AFACO silica, metakaolin powder, potassium hydroxide and potassium silicate solution with
molar ratios of Al: Si: K: H,0 =1: 2.1: 0.8: 8. The potassium silicate, potassium hydroxide powders and the distilled water were
mixed. The solution was stirred until complete dissolution of the powder. Then, the solution was cooled to room temperature with
an ice bath. EFACO silica powder was added to the solution, stirred for 1 minute, and then metakaolin was added. Finally, the
slurry was totally stirred for 10 minutes to synthesize a geopolymer sample. Samples were cured at 60 °C from 1 to 4 days with lid
respectively, then demolded and moved to RT until the 14 days. The potassium and metakaolin-based geopolymer was irradiated
by ETIGO-III at a peak voltage 2Mev, and a pulse with of 100 us from one to four shots. The Vickers hardness of geopolymer
samples was measured after ground and polished by a diamond paste to become mirrors. Vickers indenter was loaded at 1 kgf for
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