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SUMMARY

Synroc (Synthetic Rock), a titanate-based ceramic originally proposed

by Prof. A. Ringwood(ANU) and designed for the immobilization of high

level nuclear waste (HLW), consists of three principal phases such as

hollandite, zirconolite and perovskite. Nearly all the fission products and

actinides in HLW can be incorporated as solid-solution in at least one

of these phase. The preferred form of Synroc can be obtained up to 20

% of high level waste calcine to form dilute solid solution. The

constituent minerals, or close structural analogues, have survived in a

wide range of geochemical environments for periods of 20-2000 Myr

while immobilizing the same elements present in nuclear waste. A dense,

compact, and mechanically strong form of Synroc can be formed by hot

pressing reactive precursor powders at about 1200°C and 20 MPa.

In this state-of-the-art report, formulation method and characterization

of Synroc with respect to the crystal structure, the consisting

substances, types, etc. were reviewed. Additionally, a new promising

powder process, "Combustion Process", was proposed and the properties

of the combustion-synthesized powder were described. An international

co-operative program between JAERI and ANSTO, and US patents for

early Synroc research in Australia were also introduced.

From the literatures review, Synroc is expected to have advantages in

using as an immobilizer of HLW. Therefore, a systematic research to

develop the Synroc is needed.
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