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Abstract

In search for alternative cementitious materials for radioactive waste encapsulation, geopolymers and inorganic polymers (IPs)
have received wide attention. In this research study, the effect of gamma radiation on Fe-rich IPs during hardening was
investigated. Mechanical and microstructural properties were identified. It was found that the compressive strength increased
due to gamma irradiation. Also, a decrease in Young’s-modulus and a decrease in creep was observed. The decrease in porosity
and the radiation induced Fe-oxidation explain these observations.

|ntreduction

Ordinary Portland cements are currently used to condition low and intermediate level radioactive waste. However, several
studies have already proven the detrimental effect of gamma radiation on ordinary Portland cement matrices, due to
changes in average pore diameter, radiation induced carbonation and the formation of microcracks. Therefore, alternatives
as inorganic polymers (IPs) are increasingly being studied. Moreover, Fe-rich IPs offer an | NENEEEEE.
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9 Materials and/Methads
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Characterisation techniques:

Compressive strength test
Nanoindentation

>'Fe MOssbauer spectroscopy
Mercury Intrusion Porosimetry
Infrared Spectroscopy
Thermogravimetry
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