
Volume Reduction Technology Development for

Solid Wastes from the Nuclear Fuel Cycle













SUMMARY

I . Project Title

Volume Reduction Technology Development for Solid Wastes from the

Nuclear Fuel Cycle

H. Objective and Importance of the Project

A great deal of solid wastes as well as radioactive gaseous and

liquid wastes are necessarily generated from the nuclear fuel cycle facility,

which have various physical, chemical, and radiological characteristics.

The technical, economical and social subjects related to the treatment of

these solid wastes might have a great effect on the domestic policy

decision for the future nuclear fuel cycle.

Over several decades, it has been the very important issues in most

nuclear countries to set up the waste minimization strategy from the

nuclear fuel cycle. Especially, the volume reduction and reuse technologies

for the radioactive solid wastes have been the very essential factors for

the successful technology development pertaining to the waste treatment,

handling, storage, transportation and disposal. Therefore, the volume

reduction technology development for solid wastes should be carried out

in parallel with the related research and development items for the

successful evaluation of the future nuclear fuel cycle.

- iv -



M. Scope and Contents of the Project

O Waste classification systems and the data on the arisings and

characteristics of radioactive wastes generated from the nuclear fuel

cycle in many countries are reviewed and analysed. Detailed survey

and analysis on the domestic laws and technical standards related to

the radioactive wastes are also performed. Based on these works, the

wastes from the nuclear fuel cycle under development are classified

according to their characteristics, and annual arisings of these wastes

are estimated.

O The in-depth analyses on the volume reduction technologies, which

are widely implemented and under development in many countries, are

carried out. Base on these works, optimum ones for the forseeable

domestic nuclear fuel cycle are chosen, and the optimum volume

reduction processes are developed through the preliminary conceptual

design.

O Experimental feasibility study is performed on the electrochemical

decontamination of spent fuel hulls, which have a considerable portion

in solid wastes from the nuclear fuel cycle and are classified as the

intermediate level waste.

IV. Results and Proposal for Further study and Applications

Classification system of radioactive wastes and annual arisings from the

nuclear fuel cycle in several nuclear countries were investigated and analysed.

The in-depth technical assessment was performed on the volume reduction
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technologies worldwidely implemented and/or under development for solid

wastes. The domestic laws and standards concerning the radioactive waste

were also investigated and reviewed thoroughly.

As a result of these analyses, cement immobilization, super compaction,

and electrochemical dissolution were selected as the volume reduction

technologies for solid wastes, which will generated from the domestic nuclear

fuel cycle facility in the future. And the assessment of annual arisings and

the preliminary conceptual design of volume reduction processes were

followed.

Electrochemical decontamination of a -radionuclides from the spent fuel

hulls were experimentally investigated, and showed the successful results.

However, B/r radioactivity did not reduce to the level below which hulls

can be classified as the low-level radioactive waste and sent to the disposal

site for the shallow land burial. The effects of the various process variables

in the electrochemical decontamination were experimentally analysed on the

process.

Currently, research and development works for the domestic policy and

technical options on the nuclear fuel cycle are in progress. Based on these

efforts, the policy detemination on the domestic fuel cycle might be set up in

the early stage of the next decade. Therefore, further detailed basic research

and pilot-scale experiments should be followed in succession in order to make

provision for the treatment, such as volume reduction, of a large quantity of

solid wastes from the domestic nuclear fuel cycle facility.
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