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

Masami Sazarashi*, Masatoshi Hodozuka*, Makoto Yamaguchi*, Yasuhisa Ikeda*
Kong-hua Lin**, Yasusi Kawakami**

We have prepared data base for distribution ratios of various nuclides to assess the safety of disposal sites of
TRU wastes, and studied leaching properties of I ions from bituminized solidity to understand the behavior of '*I
in bituminized TRU wastes. Furthermore, we have evaluated the biodegradation from the standpoint of long
durability of the bituminized TRU wastes. The results are summarized as follows:

(1) Preparation of data base for adsorption

- We have surveyed 196 papers to collect the distribution ratios for 18 nuclides except for I and “*C.

- The distribution ratios described in 132 papers were found to fit to the registration rules.

- The nuclides registered in data base are 13, and number of record is 1520.

- For nuclides of Cs, Sr, Tc, U, Pu,and Np, the distribution ratios more than 100 were registered in the data base.
(2) Leaching behavior of I" ions from bituminized solidity

- Leaching rates of Na*and I ions are the order of 10° cm/day without depending on pH of NaOH solutions.

- The period required for leaching 90% of nuclides in bituminized solidity was evaluated to be about 8 years.

- The bituminized solidity containing Agl was found to not swell in aqueous solutions under atmospheric and
reductive conditions.

- It was suggested that Agl in bituminized solidity containing NO, ions does not decompose even under reductive
conditions. ‘ .

- The leaching rate of NaNO, from the bituminized solidity containing AgI is slower than that from the
bituminized solidity containing Csl, and in such a Agl solidity system Eh value does not decrease even under
reductive conditions. From these results, it was predicted that I nuclides are fixed for about 1500 years in the
practical bituminized wastes. ‘

(3) Oxygen consumption during biodeterioration of bitumen

» Microbial oxygen consumption wasmeasured during biodeterioration of bitumen with aerobic mixed culture
of bitumen-degrading species. The amount of deteriorated bitumen was estimated per unit amount of oxygen
consumed.

- The oxygen consumption wasso small that the amount of oxygen consumed could not be directly measured
in non-concentrated culture. Concentration of the culture by centrifugation enabled the measurement; the
concentrated microbial suspension showed greater respiration in unit volume of culture.

- The biodeterioration experiments by the two bitumen-degrading mixed cultures showed that 0.391 and 0.388
of bitumens were respectively deteriorated on a weight basis per unit weight of oxygen consumption.

- The microbes grow with the deterioration of bitumen. Unit weight of bitumen deteriorated gave 0.28 cell
grbwth for a strain on a weight basis.

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

PNC Liasion : Waste Technology Development Division, Geological Isolation Technology Section,

* : IRI, Nuclear Chemistry and Chemical Engineering Center.  ** : IRI, Biotechnology Section.
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bk b+ A v MREREAZERE L7 Ca(Ol) ARPTET T2 NP ML -7,
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a. MHEEEMLE
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T UNEENTVSD,

@@1. 0X 10" "M —NaOHiA#E = 2. 3ppm
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Na;SOy 14.8
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