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SUMMARY

I. Project Title

Development of the Reuse Technology for Radioactive Waste
from Nuclear Fuel Cycle - Development of the Off-gas
Treatment Technology

II. Objective and Importance of the Project

Radioactive off-gases, which are Kr/Xe as noble gases, iodine, C-14

and Ru/Cs as semi-volatile gases and Ck as an acidic gas, are

generated from the DUPIC process, the Fission Moly, nuclide

transmutation process, nuclear fuel cycle process and the next

generation storage process. In order to protect an environment and

workers from these off-gases, which have highly hazardous effects on

the human body and induce the corrosion of nuclear facilities, all these

off-gases have to be removed under an acceptable level of

concentration. For this purpose, it is necessary to develop the most

efficient treatment technology, it should be also cost effective,

considering a removal performance, waste recycling and safety of

disposal.

III. Scope and Contents of the Project

- Analyzing treatment technologies for noble gases and semi-volatile

gases generated from nuclear fuel cycle, and selection of the optimal

process considering a recycling and safety of disposal.
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- Evaluation of the adsorption capacity of methyl iodine on AgX

(silver-impregnated 13X) and AgS (silver-impregnated silica gel) at

the temperature of 80~300°C, and comparison with the adsorption

performance and capacity of activated carbon.

- Investigation of CO2 removal capacity using soda lime, activated

carbon and 13X, and identification of the effect of relative humidity.

- Characterization of the preparation method of granular calcium

hydroxide as a CO2 removal sorbent using oyster shells.

- Comparison of the adsorption capacities of Kr on the natural or

synthetic zeolite and the activated carbon at high concentration, and

analysis of the effect of humidity on the water adsorption of

natural-zeolite.

•- Performance of the principal experiments for recycling of activated

carbon through the desorption and re-impregnation process of

TEDA/KI-impregnated carbon as a removal sorbent for organic

radioiodines.

IV. Results and Proposal for Further study and Applications

- From the accomplishment of the analysis of treatment technologies

for Kr/Xe, radioiodines, C-14 and Ru/Cs, the following sorbent materials

for each off-gases are practically applicable, respectively: the

silver-impregnated inorganic adsorbent for radioiodines at high

temperature; Ba(0H)2 • 8H2O or Ca(OH)2 for CO2; the mixed metal oxide

materials (BaCO3-Fe2O3, BaCO3-TiO2, etc.) or Y2RU2O7 using yttria for

Ru; the pollucite source materials for Cs removals.

- viii -



- From the comparison of adsorption capacities of methyl iodine on

AgX, AgS and activated carbon, the adsorption capacity increased with

increasing temperature, specifically as an order of AgX> AgS> activated

carbon at 150 °C.

- CO2 removal capacity of soda lime was much higher than that of

activated carbon or 13X; the removal rate increased with increasing

RH(relative humidity); the optimal BD(bed depth) should be about 12

Cm at RH=85%; the suggestion of a preparation method of

granular-type Ca(OH)2 as a sorbent material using oyster shells.

- From the comparison of Kr removal capacities of natural or

synthetic zeolite and activated carbon, Kr removal capacity of activated

carbon was generally low; those maginitudes were not clearly

discernible between 5A and 13X; that of natural zeolite pretreated with

acid or neutral-salt was not greatly improved.

- From the desorption of TEDA/KI impregnated carbon in fluidized

bed at 200 °C for about 120 minutes, the desorption rate of TEDA was

about 80%; it showed a high extraction rate of KI using acetonitrile

solvent; the radioiodine removal efficiency' of re-impregnated carbon

was 99.6%(the reference value: 97%); its physical properties were

satisfied with the test level; consequently, the practical possibility of

recycling of waste impregnated-carbon has been proved.
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