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Membrane processes enable radioactive impurities to be separated from waste stream by
selective passage of certain components of the stream through a membrane. These processes
include reverse osmosis (RO), ultrafiltration (UF) or microfiltration (MF), depending on the pore
size in the membrane.

At Institute of Nuclear Chemistry and Technology (INCT) the membrane method for
purification of radioactive wastes applied such processes as ultrafiltration, "seeded" ultrafiltration
and reverse osmosis was developed. On the basis of the results obtained in laboratory experiments
the pilot plant for radioactive effluents treatment was built. The plant was composed of UF unit
(AMICON H 26P30 capillary module) and two RO units (N1TTO NTR 739 HF S-4 spiral wound
LPRO modules). The capacity of the pilot plant was up to 200 L/h and the specific activity of
wastes purified in the system - below 104 Bq/L Decontamination factor for entire system is
higher than 5* 103.

Another possibility for radioactive wastes treatment is membrane distillation (MD),
non-isothermal process employing hydrophobic polymer membrane, which is developed at INCT
now. Preliminary tests with liquid radwaste were carried out on laboratory unit with permeation
test-cell holding flat sheet membrane. As a hydrophobic barrier membranes made of two polymers
were used: polytetrafluoroethylene (PTFE) and polypropylene (PP) The process was arranged in
direct contact membrane distillation configuration. The permeate condensed directly in the cold
stream (distilled water) and retentate was enriched in radionuclides.

The further experiments carried out with capillary module BFMF 06-30-33 (Euro-Sep Ltd.)
with polypropylene capillaries, diameter 0.33 mm and cut off 0.6 \xm proved previous results. A
pilot plant employing GORE-TEJC* membrane distillation was constructed The plant can clean
the low-level radioactive wastes from nuclear centre, at a throughput -0.05 mVh.

There are many advantages of membrane processes used for concentration of radwaste,
including:
0 moderate operating conditions,
0 high decontamination factors,
0 low energy consumption,
0 volume reduction factors several times greater than that obtained by other methods,
0 the processes can be very easily combined with other methods for liquid waste purification,
0 the processes are versatile and with conjunction with absorbers or complexants may be

tailored to treat wide range of waste streams.
0 simple apparatus, easy to join in series.
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