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Abstract — In other to enhance extraction yield of Tc, the extraction of T¢(lioCa simulated solution by means of adding a
small amount of n-octyl(phenyl)-N,N-diisobutyl carbamoyl methyl phosphine oxide(CMPO) in the 30% tributyl phosphate/ n-dode-
cane(hereafter described 30% TBP/xM CMPQO) was investigated, and effects of nitric acid and CMPO concentration for the selective
co-extraction of Tc, Np and U were studied. The extraction of {{6d3,cmpg With 30% TBP/XM CMPO was occurred by com-
peting reaction betweenHbn concentration in agueous phase and free TBP and CMPO concentration at less than 08 M HNO
Above 1 M HNQ, however, B. rgpcmpodepended on only the free TBP and CMPO concentration. In the presence of U, the extrac-
tion of TC(Dre.y.1ap/cmpd With 30% TBP/0.02 M CMPO occurred by a j@n exchange mechanism through complex formation
of TcG, and U in organic phase &r,0; was an effective oxidant of Np at 1 M HN@t 1 M HNG;, 0.001 M K,Cr,O; and 30%
TBP/0.02 M CMPO, extraction yields of Tc, Np and U were 66.4%, 85.7%, 94.7%, respectively, and those of Am, Eu, Nd, Mo and
Fe were 10.1%, 11.1%, 11.5%, 5.1%, 2%, respectively. It was found that the system of 30% TBP/xM CMPO was enhanced the
extraction yield of Np, U as well as Tc, and the selective co-extraction of Tc, Np and U from the radwaste solutionedas-eatisfi
the continuous operation by using a mixer settler type extractor, O/A=1 was more effective condition. When the 30% TBP/xM
CMPO system was used, Zr had to be pre-removed to prevent the formation of 3rd phase.
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Table 1. Chemical compositions of the simulated HLW

Compound Concentratipn Compound Concentration
Tc Tc-99 5x10%M |Nd Nd(NO,), 9H,0 0.043M
Np Np-237 Tracer |Zr ZrO(NQ,),2H0 0.066 M

U UGQ\NG,),6H,0 0.008M |Mo (NH,)M0,0,,4H,0 0.069 M
Am Am-241 Tracer |Fe Fe(NOp;9H,0 0.038 M
Eu Eu-152 Tracer
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U Amz} REY dF 94 % Eu, Nd(neodymiumyZe] 2 & 52 A
FolA A HFoF AE3kaL = Zr(zirconium), Mo(molybdenum)
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Fig. 1. Distribution coefficients of Tc with concentration of nitric acid at
30% TBP/xM CMPO/dodecane system.
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Fig. 4. Extraction yields of Np in different oxidations with concentration o
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w2 A7 AE 930} 2] e] 30% TBP/XM CMPORE- A] Tc, Nt
U] F2ES A9 44 F Asg & 5 k. Am, Eu, Nd, Mo
9] 79 E3 A7tEE CMPOR sk F7) mE S 9o
0.05 M) CMPCR] A7} Al ZF7} 44.2%, 34.5%, 25.9%, 31. W52
ol Te, Npk Udll tigh 52 A 8.8 A8HA17]a itk 2822 T,
Np & Uihg A=A o= F2510 71eF 94 (53] Amye 78402 ¥
ojlmgd e AT 5&& WEA17]7] §lEi4= CMPGE 0.02 M o] &t=2
A7ps)of 3 & 4 vk 18] Fed] 9= AER 1M, 0.25 M
CMPOY A= Eul A7 0.049(4.7%F B 2[21] o] A9 F&
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Fig. 5. Extraction yields of U, Am, Eu, Nd, Mo and Fe with concentration
of CMPO at 1 M HNO; and 30% TBP/xM CMPO/dedecane system.
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