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Liquid radioactive wastes (LRW), that is formed in research and training cycle of
radiochemistry and radioecology laboratories of Kharkiv National University,
corresponds to medium active one (105-107 Bq/i ). Since the great number of
different radioactive isotopes is involved in research conducted by the laboratories,
liquid waste contains various radioactive contaminations. As a rule these are the
water solutions of salts with concentration of 0.8-1.0 gm/l, containing mixture of
45Ca, 65Zn, 90Sr, 173CS radionuclides. Accumulation of liquid waste from the
laboratories is comparatively small, approximately 20-30 I per month.

A great while LRW from the laboratories had been accumulated in special
protective containers and delivered to the centra! waste disposal. LRW storage in
special containers may only be temporal, since durable holding of waste
necessarily gives rise to corrosion of the facing materials, and therefore diffusion
of radioactive substances into environment. In addition long-term LRW storage is
disadvantageous from economic point of view. Only conversion of LWR into solid
state provides safe protection of environment and decreases volumes of waste.
At present LRW from the laboratories is necessarily decontaminated and
concentrated before being disposed. To that end the methods are used, in which
radionuclides from solution are concentrated in solid phase.

Since small volumes of LRW are accumulated in the laboratories, the simple
scheme of LRW treatment and conversion into solid residual has been designed. It
comprises two stages.

The first stage is in the application of a electrical coagulation method with the
application of aluminium electrodes. Additives of natural zeolite - clinoptilolite
accelerate the formation process of a dense residue. Formed precipitate is
removed by filtration through the vacuum pump with belting filter, impregnated by
vegetable extract that contains tannins. Tannins are the natural complexing agents
binding radionuclides into insoluble complexes. Thereby additional purification of
the solutions from radionuclides is achieved.

Received filtrate is tested for radionuclide content with standard techniques of p-y-
spectrometry and radiochemistry. In the method of LRW treatment, the bulk of
radionuclides is removed as precipitate: 45Ca(100%), 90Sr(99.8%), 65Zn(99.5%),
137Cs(99.8%).

Further decontamination of the received filtrate of LRW is achieved by filtration
through the tower, filled with finely divided clinoptilolite. The highly developed
surface of the powdered sorbent essentially improves kinetics of sorption, permits
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to decrease sorbent-sorbate contact time and use the sorbent capacity almost
entirely.

Thus the process of LRW treatment and concentration, consisting of two steps,
allows to decrease radioactivity of LRW to the level satisfying quality specification
of waters, disposed to hydrosphere. The filtrate received after the second step is
tested for radioactivity and drained to the sewerage.

The solid residuals obtained after the first and the second steps are integrated,
dried and directed to solid wastes suitable for further burial. The volume of the
solid radioactive wastes obtained by such a method of decontamination is about
0.1 % of the volume of treated water.
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