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The recovery process of 14C from graphite moderator generated by the decommissioning of gas-cooled reactor was studied. This process consists of a combustion process of graphite, a 14C enrichment process and an immobilization process of 14CO2. The chemical exchange method of carbon isotopes between CO2 and carbamate was applied to the 14C-enrichment process. The dimensions of 14C enrichment process were evaluated numerically for the recovery of 14C from 1,600 ton irradiated graphite under the calculation conditions that the concentration of 14CO2 in the stripped flow is less than the environmental standard (3 Bq/cm3-air) and that the stripped flow corresponding to 99 % of the feed flow rate is released to the atmosphere. 
The dimensions of separation column required for a simple single-column process, which consisted of an absorber, a separation column and a reboiler, were evaluated as 5.2m in diameter and 16m in height for the continuous operation using the conventional dibutylamine (DBA)-octane solution system. When diethylamine (DEA)-octane solution was used as a working fluid and the process was operated at higher pressure, 0.2Mpa, the column dimensions were decreased to 3.2m in diameter and 5.7m in height. The column dimensions can be reduced markedly by the use of low-molecule amine and the operation at higher pressure. Next, from the viewpoint of practical use, the multi-stage process known as squared-off cascade was designed by the aid of exergy analysis technique. Both the process dimensions and the separation performance of 3-stage process were evaluated and compared with those for the single-column process. Total volume of columns required for the 3-stage process was reduced to about 65% of that of single-column process. Then, the start-up time was evaluated as one-tenth of that for the single-column process, because of the decrease in the 14C inventory in the process, and the separation performance was similar to that for the ideal cascade rather than the single-column process. These results suggest that the proposed 3-stage process can be applied practically to the recovery of 14C from the waste graphite.
