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Abstract : The selective removal of cesium by ammonium molybdophosphate (AMP) was studied in
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order to reduce an interference by high radioactivity of cesium on the determination of low radioactive
elements in leachate of spent fuel. The removal of Cs, U, Ce, La, Co Ca, Na Sr and K was
investigated for the leachate and the bentonite in contact with a spent fuel. More than 90% of cesium
was removed by AMP and Ca, Na, Co and Sr was remained in 0.1 M HNOs. However, three valence
elements such as La and Ce were also removed by AMP. Though a little of potassium of the
bentonite components was adsorbed on AMP, the potassium in the bentonite solution diluted to its
concentration in a real sample would not affect the capacity of AMP greatly.

From another experiment for the separation of strontium as a leaching indicator of spent fuel, the
recovery of strontium in 8.0 M HNO; solution by using Sr-resin (Eichrom, P/N SR-B50-A) was more
than 95% by eluting with 0.05 M HNO:.
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2.3. Sr-Resin0il 2§t AEEE S

BIO-RADA}S] Poly-Prep Z3(P8x40 mm)ol] 0.28~
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Table 1. Preparation of sample solutions for strontium separation

Sample Bentonite solution® Fe(Il) solution” Sr of 1 mg/mL 8.0M HNO; Total volume
(mL) (mL) (mL) (mL) (mL)
Blank 0 0.1 0 1.9 20
SA-1 0 0.2 0.2 3.6 4.0
SA-2 04 0.2 0.2 32 4.0

“Bentonite solution : 1.0 g of bentonite was dissolved by HF + HNO; and diluted to 100mL.

"Fe(IT) solution : 25~30 % ferrous sulfamate solution.
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2 Z:E% £ 005 M A2koZ 25 mLA 23], 1
mLE 13] Z @FAFAoH, Ao EFEH, AH

9 gl = AEREY ¥L S [CP-AESE =4

3.1. AMPO]| 2|t Mize| MEHE R|HSEA

°F 50 pgmLe] FEE Zte 7 948 10 mLd
0.05 g9 AMPE H7lste] Aol ARE Table 291
eI o] oA oAatg diE =
2ZRY &Z5Ho UL uRAVIE B rolth o]
A#EREH 1.0 Mo ZijdeMe Aast ZES
A Qg thEEo YAEL AMPY F2EH A
0.1 Me] A doM = Alg, OF, St 39

e Aog vyt ol e At F
74ske] wheEl AMPO] Fabso| FAagte 3 o
A, WEUCE AE FoMe ZFS A9
HEF, Zge dfE &4%d ol e, ole
0.1 M o]de] AimjAoX Zgyt 2EEF 22 2
7} o]250] AMPY F&EHA G ALE HTETh
HEFo] AMPo| Fa5t4] v d4e ¢z w5
ol29] Z77} 242 AMPYl FA o] Balnz’ o
2a717F A& YEFS ZEY 28 FFHA ¥
Ao AZAEh &Ho widd W Mg AAE
L ANEEE 10, 0.1, 005 M2 39S uf 27} 85,

94, 93%=A, 0.1 MY HiEzrl AFAAE s
A vid2 ATty T3 0.1 M A4t oA
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Table 2. Comparison of the elemental removed ratios in the respective elemental sample solution by 0.05g of AMP

Matrix Concentration (g/mL) Removed
Element .
(HNOs) Original After filtering ratio (%)
1.0 M 40.5 6.08 85
Cs 0.1 M 478 2.7 94
005 M 57.8 4.10 93
K 1.0 M 472 40.8 14
01 M 49.5 39.7 20
Na 1.0 M 53.7 53.6 <5
01 M 50.6 50.4 <5
St 1.0 M 44.9 454 <5
01 M 44.6 44.0 <5
Ca 1.0 M 439 43.0 <5
01 M 44.1 42.6 <5
Ce 1.0 M 58.5 58.3 <5
01 M 60.4 48.8 19
La 1.0 M 323 31.8 <5
01 M 51.0 43.0 16
U 1.0 M 33.7 33.7 <5
01 M 354 30.2 15

Table 3. Comparison of the ion concentrations in mixed solution I* between before and after addition of AMP

. Weight . . b Concentration (ng/mL)
Condition Matrix of AMp  Stationary time

(HNOs) © (min.) Cs Co La Ce U
Blank® 0.1 M 0.05 60 <0.1 <0.1 <0.1 <0.1 <0.1
. 0.1 M - 5.51 5.15 422 456 505
Before addition of AMP ) 55\, . 411 351 2.49 273 5.05
0.1 M 0.05 30 0.55 4.05 0.18 045 487
. 0.1 M 0.05 60 <05 487 035 0.48 491
After addition of AMP ) 5 \y 0.05 30 058 263 023 034 354
005 M 0.05 60 0.58 2.82 <0.1 0.11 3.04

*mixed solution I : This solution contains about 5 ng/mL of Cs, Co, La, Ce and U.
"Stationary time : the time between shaking and filtering.
‘Blank : 0.05 g of AMP was added in 20 mL of 0.1 M HNO:s.

HESAIZHA R A THS 30, 60, 90, 120, 180% HBIAA HEUE §HS Hrigt Aoz oo Ao}
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AT JEG 4 9lonz AMP I7ME 1208 o) 92 AAE Weidch ol ZEe] o] AMP
o §4E& A=ZE o] nFAE Zo= Addh F2sl7] wjiol] B ko] WEU|E} faHo] §
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Table 4. Comparison of the ion concentrations in mixed solution II' between before and after addition of AMP
- Matix  WVeight of  Stationary Concentration (ng/mL)
Condition AMP time®

(HNOy) ® (min.) Cs Co La Ce U K Sr
Before addition of AMP 0.1 M - 5390 14.8 126 228 6.7 7810 639
. 0.1 M 0.05 30 25.6 14.7 4.0 6.9 6.7 5820 64.0
After addition of AMF 01 M 0.05 60 243 148 42 73 63 5800 648
0.1 M 0.3 60 <50 15.1 22 44 6.0 4880 61.6
After addition of 0.1 M 0.5 60 <50 15.2 0.94 2.9 57 2440 584
AMP 0.1 M 1 60 <50 14.2 0.55 29 5.8 1130 526
0.1 M 2 60 <50 11.3 0.55 4.7 54 656 45.5

*mixed solution II :
Cs, Co, La, Ce, U, K and Sr.
"Stationary time : the time between shaking and filtering.
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1.33 mL, of bentonite solution (0.01 g/mL of bentonite) was added in 20 mL of mixed solution of
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Table 5. Comparison of the concentrations of strontium in original solution, 8.0M HNO; washing solution and 0.05

M HNO; eluent

Concentration of Sr (ug/mL)

Sample Weight of Sr-resin (g) —

Original 8.0M HNO; 0.05M HNO;
Blank" 0.4042 <0.01 <0.01 03
SA-1* 0.4361 75 <0.01 6.2
SA-1* 0.2935 75 <0.01 7.8
SA-2* 0.4431 7.6 <0.01 6.8
SA-2* 0.2793 7.6 0.01 75

"Blank, SA-1, SA-2 : their compositions are shown in Table 1.
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