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Abstract

Alpha spectrometry was studied for the determination of *’Np in spent nuclear fuel samples. The

optimum condition for the electrodeposition of *'Np was obtained as follows : for 1 ~ 1.5 hour of

deposition time, at the current intensity of 1.2 ~ 1.5 A and at sodium sulfate electrolyte without

organic additive. The deposition yield and its reproducibility on *’Np was decreased as the amount
of ®Np decreased from 4.16 Bq down to 0.0264 Bq(1ing). The recovery yield of *"Np determined
by alpha spectrometry after separation in synthetic solution was 98.8+5.1%{n=4). The contents of

®Np in spent nuclear fuel samples were determined and the result showed an agreement within

10% of a difference between the measurement and the calculation.

Keywords : *’Np, alpha spectrometry, electrodeposition, anion exchange chromatography,

actinides separation
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Table 1. Synthetic solution of spent nuclear fuel sample

Elements ug / mi
Ba 0.734
Cd 0.048
Ce 1.002
Cs 1.004
Eu 0.0566
Gd 0.0548
N La 0.514
Mo 1412 |
Nd 1.702
Pr 0.47
Rb 0.148
Sb 0.008
Se 0.06
Sm 0.362
Sr 0.322
Te 0.206
Y 0.19
72 1522
I 0.1
Am
Cm -
'Np 0.1913
Py 3.3264
U 380.094
4———————P¢ anode
Upper lid/PP s
(>
8 j20 mm +—— Palypropylene Cell
SS Disc/Cathode
i_— «—— Cell Holder/SS
Thread -—-——-P-,Ll-! M~ Hole
4—— Stand/Steel
Fig. 1 Schematic Diagram of Electrodeposition Cell
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Table 2.Recovery yields of *'Np on electrodeposition
followed by alpha spectrometry as a function of deposition
time and current (unit : %)

time(min) 1000 pa 1200 ma 1500 pa
30 724 75.6 75.6
60 84 86.5 89.3
90 973 99.5 98
120 100 99.1 98.2
* Electrodepositi dition : 10 al of 0.1M NaHSO.-0.53M
Na,SO,

* *'Np: 4.16 Bq
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Fig 2. Electrodeposition yield of *’Np as a function of
current. *’Np; 4.16 Bq, deposition condition; 10 5 of
NaHS0,-0.53M Na,SO,, 1 hr of deposition time, air
cooling
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Fig 3. Electrodeposition of *’Np as a function of time
and current. *'Np; 4.16 Bq, deposition condition; same
as in Fig 2.
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Fig 4 Variation of electrodeposition yield on “’Np according
to concentrations. *’Np; 4.16 Bq, deposition
condition; same as in Fig 2.
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Fig 5. Recovery yields of “"Np on electrodeposition
by alpha specirometry as a variation of the amount of “’Np
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Table 3. Recovery yield for the determination of *’Np in
synthetic sample solutions

100
16000 @
. 480
® 12000 |
£ 2py \“7Np {60 &
g so00 } l\ 140 8
% . -o-0-& i-m
0 ‘lﬁ't_'Tg'T'l‘r 'lll'l'—T'"JO
0 2 4 6 8 10 12 14 16 18 20

Fraction No

Fig 6. Chromatogram of Pu and Np on the anion exchnage
column. Column; AGMP-1, 200-400 mesh size, 4 m(dia) x
28 m(L), Eluent 9 M HC1-0.05M NH4lI (frac. no 1-10) for Pu,
0.5 M HCI( no 11-20) for Np, Sample ; “**Pu 600 Bq and *’Np
8.32 Bq, Flow rate; gravity(0.19~0.3 ml/min), 1 fraction ;
1.5ml, Detection: LSC
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Sample “Nplrg) Recov.(%)
added measured
SY-1 0.12 0.11855 98.8
Sy-2 0.09565 0.0916 95.8
SY-3 0.09565 0.09069 94.8
SY-4 0.09565 0.10143 106.0
Aver.+1S 98.84+5.1

* Specific activity: 26.1 Bq/ g

Table 4. Contents of *’Np in spent nuclear fuel samples

*Np( 1g/mgU) Diff.(%)
Sample
meassurement | calculation (c-m)100/c
SF-1 0.814 0.881 7.6
SF-2 0.705 0.75 59
SF-3 0.527 0.529 0.3
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AEF AR AR F UNp & AR F AN
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o2 3t ABEE FolEg B FaYo] WAL
AH7E A2 kA B 2 ARS A
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A=E 31513} gk,
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¥ 7 Arlere dAAT ARG
Yoz FPHJoBZ oo FA=HYr), E§
2 A7M Np 280l B8 gL AL FA &
= EAH AT AT wabdA A= FUH,
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