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Abstract: Based on neutron activation analysis (NAA) technology, a reliable and
convenient method was developed for ™1 transmutation ratio measurement, Simulative
targets of natural "’'T were designed to examine the feasibility of the method. One refer-
ence target and two transmutation targets of '"'I (simulating targets before and after
transmutation, respectively) were irradiated together on a NAA device. According to
the intensity ratio of gamma ray emitted by "I in the transmutation targets and the
reference, transmutation ratio was measured correctly. The results show that the NAA
method developed in this work is feasible and convenient, and could be used for determi-
ning the transmutation ratio of 1.
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Table 2 Neutron capture cross section data
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Fig. 1 Spectrum of neutron activated simulative

target with aluminum base material



614

BT REREHA  H4sE

Y A I ORI A —E

AR b3 5256 e i 00 R M T 3 & LA
(B AZ R IR AD 5 1 2 BT R 2z
R3] 1 &2 e r B 2 8 SEPF (RSB AR
BIJED S 1# BRI BRZ AR r, .

3 MELER

A 4 Py y R . 455 300
GEDRUIE RN RSN TCL P8 R DR
Bk, 1.048;57,,0.921; NAA E & 59 s
12. 1504 3 Wik ,12.10%,

R4 BRI 443 keV IEFRITHE
Table 4 Normalized count rates of 443 keV peak

from '**1 in simulative targets

i R/ s A e it 22 / 6
14 3.562 5x 10" 0.299 4
2% 3.281 0 10" 0.341 2
3¢ 3.734 7X 10" 0.295 5

FIH NAA 3L A5/ 2 # ¥00F 5 34 ¥ F
T B Y 25 (B A L T T R R O A
It 25 RIS SO AR H He i . B T A i
TG AT 7 v I A LR o e T AR R
(B BLAS B 2 B2 <20. 90 %%

4 FHig

ATAERETHFiE s R 71
U8 A 3R R R T S s, IR RS E R E AT r
2 WY SIS B, S I 45 SRR W T VR R I

S 4 B B E T A TR R BT A L A
Xof 2 T e AR DR TIE BT A ARG 3R 48 X R Y
TEGRE S DT/ 1 S0 30 BE . 38 RS O R
WIEM B R A IS WSS A T, AT A D
A 3 () A e — A 00 )R R R i A B A
AR B4 R ST » DT B v T A R

AT R o B4 B P
o Ay RS, E AT O [ R T ik
CAnMIRRE v BEIE L) o Hh FIEAS 5 2 B 9 1
Gy BEAAR R 4 BRSSO 5 ¥ H s [R] B A AR [R] L
A A ST [ LY 5] 5 A A W) L0 o Y oy BT

LB R GEAR M ECR A A X 2R R T A
1) 3R GE AN 2 5 B R R 1K

FIR A D7 36 S B il 5 0 T 1 8 A8 2R, A
XFFATRLEE ST A I A S B A B AE LA O T
SSEAARLT KR EE v SN
536.09.668. 54 Fl 739. 48 keV, 4> % LR K Ky
99.50% .96.61%.82. 68 % . &'"* 1 1y 1 4 £ &
y BF2R (442.89 keV, 4 F 1 17.50%) 1y fig &
R LR, FIL TRy AR A7
2L o S 7 L A N Q) BN A = 1
GiitiRZESE /N, R T R (12,36 h)
AT Y 2 1 (25. 0 min) K753 2, L4k ik
SRR R T B A L R y TS
N,

FEFAHXT v 05 A6 2 B O ik I 4 AR R
SRR N TR R ARV T R
DL ARCTED B2 0Ty 43 S A SR HE B

S %30k

[1] INGELBRECHT C, LUPO J, RAPTIS K, et
al. 1 targets for studies of nuclear waste trans-
mutation[ J]. Nucl Instrum Methods Phys Res
A, 2002, 480 204-208.

[2] GONZALEZ E. Experimental measurements of
“Tc and "1 transmutation in TARC at CERN
[C] // Fifth OECD/NEA Information Exchange
Meeting on Actinide and Fission Product Partitio-
ning and Transmutation. Belgium: SCK-CEN,
1998. 1-20.

[3] SHIRASU Y, MINATO K. Selection of chemi-
cal forms of iodine for transmutation of **1[J]. J
Nucl Mater, 2003, 320. 25-30.

[4] ICHIMURA E, TAKAKIN, SCHRAMRP C,
et al. lodine transmutation studies using metal
iodide targets [J]. J Nucl Mater, 2004, 334:
149-158.

[5] KRIVOPUSTOV M 1. First results studying the
transmutation of **I1, *'Np, **Pu, and *’Pu in
the irradiation of an extended ™ U/Pb-assembly
with 2. 52 GeV deuterons[ ] ]. J Radioanal Nucl
Chem, 2009, 279(2): 567-584.

[6] TAEA. Use of research reactors for neutron acti-

vation analysis[ R]. Vienna: IAEA, 2001.





