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Abstract

In this study, the extraction and the selective stripping of Tc, Np and U with radiolysis of
30% tributyl phosphate(TBP)-0.5% tri-octylamine(TOA)/n-dodecane-HNQOs; system(containing

the oxidant of Np) by means of imradiation of Co-60 v-ray was carried out. Effect of



radiation absorbed dose on the extraction yield of Tc and U, except for Np, was negligible
less than 1x10'rad, because the difference of concentration and the degradation products with
radiolysis of extractant (TBP, TOA) and nitric acid were very small, respectively. At
1X108rad, however, extraction yield of Tc¢ was slightly increased due to the set off an
increase of extractability on Tc with decrease of nitric acid concentration by radiolysis of
nitric acid against a decrease of extraction capacity on Tc with radiolysis of extractant, and
extraction yield of U was rapidly increased owing to DBP, which is one of the degradation
products formed from radiolysis of TBP. On the other hand, extraction yield of Np(VI)
oxidized by KoCr:O; was rapidly decreased, because KoCr:0O; was lost the function as an
oxidant of Np by HNO, formed from radiolysis of nitric acid above 1x10rad. Extraction yield
of Np(VI) oxidized by NHsVOs was rapidly increased owing to DBP like U, because NHsVOs
was maintained the role of oxidant of Np up to 1x10%rad. The selective stripping of Te¢, Np
and U could be effectively separated by a following the subsequent stripping step, which was
composed the Tc stripping with 5M HNO;, reduction stripping of Np(VI) with 0.5M aceto

hydroxamic acid, and U stripping with 0.15M NazCQOs, in a radiation absorbed dose.
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Table 1. Chemical compositions and concentrations of the simulated HLW

Bl . c q Concentration, (M)
emen ompoun Estimate HLW Simulated HLW
Tc Tc-99 0.015 Tracer
Np Np-237 0.0015 Tracer
U UO2(NO3)2 6H20 0.0076 0.0082
Am Am-241 0.0012 Tracer
Eu Eu-152 0.0019 Tracer
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TcOs + HNOs TOA < HTcOs TOA + NOz (1

Table 2. Decomposition yields of TBP and TOA with absorbed dose in 30% TBP-0.5% TOA/
NDD-1M HNO; system.

1x10°rad 1x10°rad 1x10"rad 1x10%ad
Decomposition yields of TBP, (%) 0.2 1.2 3.6 23.3
TBP, (M) 1.102 1.091 1.064 0.847
DBP, (M) 262x10° 2.69x10° 2.69x10 1.36x10 "
MBP, (M) 9.29x10° 6.29x107° 3.16x107* 6.29x10 ™
Decomposition yields of TOA, (%) 1.8 5.3 9.6 3.8
TOA, (M) 1.12x107” 1.08x10 1.03x10 7.32x10°
DOA, (M) 6.62x107° 9.93x10°° 2.98x107" 1.59x107°
MOA, (M) - - - -
Concentration of HNQOs;, (M) 1.013 1.007 0.977 0.643
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Fig. 1. Extraction yields of each element with radiation absorbed dose
at 30% TBP-0.5% TOA/NDD-1M HNO, -x rad system.
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Fig. 3. Extraction yields of each element with concentration of NaNO,,

at 30% TBP-0.5% TOA/NDD-1M HNO, system.
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Fig. 2. Extraction yields of each element with concentration of DBP
at xM DBP/NDD-1M HNO, system.
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Fig. 4. Extraction yields of each element with concentration of nitric
acid in aqueous phase at 30% TBP-0.5% TOA/NDD-xM HNO,

-1x10%rad system.
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Fig. 5. Extraction yields of Np and U with extraction system at different phase at 30% TBP-0.5% TOANDD-xM HN03—1xlOBrad system.

concentrations of nitric acid.
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Fig. 10. Stripping Yields of Tc, Np and U with concentration of AHA.
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