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A Study on Behavior of Soluble Radioactive Species and Biodegradation of Bituminized
Radioactive Waste

Masami Sazarashi*, Yasuhisa Ikeda*, Mikio Kumagai*, Kong-hua Lin**, Yasushi Kawakami**

Some of TRU wastes are known to contain '2%1 and 14C nuclides which have long half-lives and
are soluble in groundwater. Therefore, we have examined properties of buffer materials which are
expected to be retarded migration of 1297 and 14c nuclides, and studied leaching properties and
biodegradation to assess durability of the bituminized TRU wastes. The results are summarized as
follows:

{1)Adsorption experiments of I” ions on natural minerals and inorganic ion exchangers under disposal
environment(low Eh and high pH)

- Calcined hydrotalcite was found to have high adsorptivity to I” ions .

* From adsorption mechanism, it 1s not expected that 1™ ions are adsorbed selectively on the calcined
hydrotalcite.
(2)Survey of parameters for migration behavior of 1291 and ¢ nuclides

- The Kd values for 121 and 14C nuclides measured under various conditions were examined to
prepare data base for assessing the disposal systems.
{3)Leaching behavior of I ions from bituminized wastes

- Leaching experiments were carried out by using the bituminized samples containing nitrate (47.5
wtge) and CslI(2.5 wt%).

+ Samples were immersed in distilled water or simulated solutions{pH = 12).

- All soluble salts were found to be leached easily from bituminized samples and suspected to be
completely leached from the present samples during 30 years.

+ When the samples were immersed in alkaline solutions, the leaching rate was found to be slightly
slower than that in distilled water.
{4} Evaluation of biodegradation of bitumen by isolated and known microbes

- Biodegrading experiments by the isolated and known microbes under aerobic condition show that
microorganisms able to degrade bitumen are ubiquitous,

- The surface of bitumen was attacked by microbes under aerobic condition and became bumpy. This
resulted in accumulation of powered bitumen in the culture medium.

- Aerobic degradation of bitumen by microbes resulted in formation of some metabolic product.

-In anaerobic cultures, the denitrifying activity of microbes on hydrocarbons was identified by cell
growth, and measurement of the produced !°N2 in denitrifying process was investigated.
(5) The scenarios of biodegradation of bitumen

- According to the kind of electron acceptors, the possible microbial processes were divided into
aerobic process, denitrifying process, sulfate-reducing process and methane fermentation process.

- Under the environments of solidified bitumen that is disposed underground, degradation of bitumen
by the above processes were discussed.

Work performed by Institute of Research and Innovation under contract with Power Reactor and
Nuclear Fuel Development Corporation.

Contract No. : 070D0280

PNC Liasion : Waste Technology Development Division, Geological Isolation Technology Section,
Hirohisa Ishikawa.

#: IRI, Nuclear Chemistry and Chemical Engineering Center. **: IR, Biotechnology Department.
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