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Abstract

In this study, the removal of Cs and Tc from a simulated fission products (FP) solution which were co-dissolved
with U during the oxidative-dissolution of spent fuel in a mixed carbonate solution of (Na,CO3;-NaHCOs)-H,0,
was investigated by using a selective precipitation method. As Cs and Tc might cause an unstable behavior due to
the high decay heat emission of Cs as well as the fast migration of Tc when disposed of underground, it is one of
the important issues to removal them in views of the increase of disposal safety. The precipitation of Cs and Re (as
a surrogate for Tc) was examined by introducing sodium tetraphenylborate (NaTPB) and tetraphenylphosponium
chloride (TPPCI), respectively. Precipitation of Cs by NaTPB and that of Re by TPPCIl were completed within 5
minutes. Their precipitation rates were not influenced so much by the temperature and stirring speed even if they
were increased by up to 50°C and 1,000 rpm. However, the pH of the solution was found to have a great
influence on the precipitation with NaTPB and TPPCI. Since Mo tends to co-precipitate with Re at a lower pH,
especially, it was effective that a selective precipitation of Re by TPPCl was carried out at pH of above 9 without
co-precipitation of Mo and Re. Over 99% of Cs was precipitated when the ratio of [NaTPB]/[Cs]>1 and more
than 99% of Re, likewise, was precipitated when the ratio of [TPPCI]/[Re] >1.
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Fig. 1. Conceptual flow diagram for oxidative-dissolution of U alone in carbonate solution.

-116-



Precipitation behaviors of Cs and Re(/Tc) by NaTPB and TPPCl from  ---

Re (Tco] )& )| =
& o pH, AT, &
Cs¥} Reo] e 7l &g
ek & Aol oJg ue] Atslgaf A=kl T3 Al
= AR3AE A F (Cs, Te 52 AA 34 7hdol T2
g 7|z Alm e &84 Flolu}

s
a
Ly
a

fu

Al

SR

I1.
7}, AA 2] FP €9

o] FP YAEE Fig. 20|14 HE vlel Zo] (Na,COs-
NaHCO;)-H,0, ¢ eiF g-HollA &3 == Cs, Re, Te,
Mo, Nd Fo] ¥ s8% A2 F43t9em, 94 o5
AFHES 0.5 M (Na,CO;-NaHCO,)-0.5 M H,0, & 0 & Ak
st&al s ot of#F of A& NaTPB (Sodium
tetraphenylborate) @ TPPCI (Tetraphenylphosphonium
chloride)ell 28t *&-3H74 A3 F (Cs, Tc &)< A4
g5 9%k A 2o Fp o8 FH|53lH. ol A
7} fdao] shehE, 24 E Atskeas & of3hgt oo (1A
o] FP &) Yof 7t dAe] F&9) SF ol $hHrE o]
FP 92:¢] 7] H] [11} Table 13} 2t} o]7]4 Re &<}
N Tedt shet4 Addo] 78] fFAFsEA [12,13] Ted th8&
AR o]galdrt. 18]l Cs AtslE e o] Aloke FYT

=]
RLn

ol
AR

5 glo] §rel s Qeje) Aok A8kt ol Cs-
kel 5haHE O] Cs bt Tt ol WAkl fololN Ee &

A= 7HA I ¢17] wlolr [5,14], 28}l YA Mo, Te,

Nd 52 25 Asks Jef o] Aok ARkl
A2 | PP §ol2 Alz3l7] Slahel ALga 7} e 2
10°
e.~® 100
°
Top
g : 180
= : IS
c : =
g 1E — £
£ I f60 ©
: H =
- % HNE {0 3
¢ N @
S : f o
2 : : 2
o 10 H il {20
ol mm Rl @ ; = . AL
Cs Sr Ba La Ce Nd Y Re Ru Pd Mo Zr Te U

Element

Fig. 2. Dissolved concentrations and dissolution ratios of simulated
FP-oxides in the 0.5 M (Na,CO3-NaHCOj3)-0.5M H,0, solution
for 2 hour-dissolution.
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Fig. 3. Concentrations of each element in the supernatant and
precipitation ratios of each element by 0.05 M NaTPB and 0.05
M TPPCI for 1 hour-precipitation.
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Fig. 4. Effects of precipitation time, temperature and stirring speed
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and 0.005 M TPPCI (B).
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Table 1. Chemical compositions and compounds of the simulated
FP solution.

Elements SE Oxidative-dissolution Concentration of simulated
(wt %) Compounds ~ Weight (g) FP solution (mg/L)
Cs 0.256 Cs,CO4 0.313 93720
Nd 0.403 Nd,O, 0.472 1242
Tc(/Re) 0.077 Re,O5 0.101 303+5
Mo 0.334 MoO, 0.445 377£20
Te 0.048 TeO, 0.060 189+2

Table 2. The change in pH of solution before and after the precipitation
with 0.01 M NaTPB and 0.005 M TPPCI in a simulated FP-0.5 M
(Nay;CO3-NaHCO3)-0.5 M H,0, solution.

Initial pH 2 4 6 8 10 12
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Fig. 5. Precipitation ratios of Cs, Re, Te and Mo by 0.01 M NaTPB
(A) and 0.005 M TPPCI (B) with pH of the solution for 1 hour-
precipitation.
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Fig. 8. Precipitation ratios of Cs and Re by 0.01 M NaTPB with
concentration of added NaNOj and NaCl for 1 hour-precipitation.
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