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Distribution of Technetium in 1B Tank of APOR Process
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Abstract: In 1B tank of APOR, where monomethylhydrazine (MMH )-dimethylhydroxyla-
mine(DMHAN) are adopted as reductants, most of technetium flows into 1BP for unknown
reason. The phenomena was explained through the reaction kinetics between Tc(V[) and
MMH or DMHAN, the results of multi-stage extraction experiments and continuous mixer-
settler experiments. Experiment results show that technetium is reduced to unextractable
low valent state by MMH, and the reduction reaction is greatly accelerated in the presence of
uranium. The reduction of Tc is probably the factor to dominate the distribution of techneti-
um in 1B tank. The difference between the distribution of technetium in multi-stage extrac-
tion experiment and mixer-settler experiment was also discussed in the present paper.
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Fig.1 Kinetic curves of the reaction between Tc(\[)
and MMH in nitric acid media
co (MMH) =0. 15 mol/L
1—p0 (Te(\W)) =75 mg/L.,c(HNO;3;)=1. 5 mol/L,35 °C;
2——po (Tc(MI)) =58 mg/L,c(HNO;) =1. 5 mol/L,

p(UO; ) =10 g/L.30 C;
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Fig. 2 Kinetic curves of the reaction between Tc(\[)
and DMHAN in nitric acid media
00 (Te(\MD) =75 mg/L,co (DMHAN) =0. 1 mol/L,
¢(HNO3)=1. 5 mol/L.40 C
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Fig. 3 Kinetic curve of the reaction between Tc(V][)
and DMHAN in the presence of plutonium
00 (Te(MD) =75 mg/L,co (DMHAN) =0. 1 mol/L,
o(Puw)=0.1g/L,c(HNO;)=1. 5 mol/L,40 C
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Fig.4 Flow sheet of 1B process
1BF 00 (Te(M)) =75 mg/L.p(U) =90 g/L,
o(Pu)=0.88 g/L.c(HNO;) =0. 2 mol/L;
1BX: MMH-DMHAN-HNO; ;
1BS: HNO;-30 % TBP/# il (Kerosene)
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Fig. 5 Mass concentration of technetium in 1BP

and 1BU during multi-stage extraction experiment
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Fig. 6 Distribution of technetium in each stage

during multi-stage extraction experiment
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Table 1  Proportion of Tc(\[) of 1BP samples

in mixer-settler experiment

No. 32 131 18] (Time) /h w(Te(VMD) /%
1BP 3 18 25.2
1BP 4 24 21.5
1BP 8 48 14.8
1BP 9 54 12.3
1BP 10 60 12.9
1BP 16 96 15.0
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Fig. 7 Distribution of Tc in 1B tank during

mixer-settler experiment
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Table 2 Proportion of Te(V[) in 1-8 stage

of 1B tank in aqueous phase

1B 95

(Stage number of 1B tank) w(TeCl) /2%
1 13.6
2 13. 4
3 13.3
) 17.9
6 18.0
8 22.8
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