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Preparation Method of "' Tm by Neutron Irradiation and
Ion Exchange Chromatography Separation
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Abstract: The possibility of neutron capture production of ' Tm using natural erbium oxide
as target material was investigated by irradiation in the middle hole of Xi’an pulsed reactor.
The influence of isotope composition of erbium and amount of target material was investiga-
ted. Ton-exchange chromatography method using Dowex50 X 8-400 and 2-hydroxyisobutyric
acid (2-HIBA) was performed to separate Tm from the activated material. The influence of
sample load, fluent pH, length of the resin bed and temperature on the separation was
discussed. Experiment results show that, (1) the composition and the amount of the target
material have little influence on the activated productivity of "' Tm; (2) the sample load, the
pH of fluent, the length of the resin bed and the temperature affect remarkably on the
separation. The optimized separation condition is $1. 4 cm X 17. 5 cm resin bed with 25 mg of
Er*t load. temperature higher than 25 ‘C, and pH=4.00 and pH = 4. 05 as fluent pH of
Yb** and Tm®" , separately. Under the optimized condition, the recovery of Tm is higher

than 95% , and the decontamination factors of Tm*" to Yb*" and Er’" are higher than 1 000.
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Table 1

Nuclear data of natural isotopes of erbium"**

1% 2 (Nuclides)

F B (Abundance)/ % #fpF#ifi ( Thermal cross-section) /m?

HE 4R # 1 (Resonance cross-section) /m?

162 Er 0. 140 1. 90X 1027 5.00X 1026
4 Er 1. 610 1.30X10% 1.10X10 2%
166 Er 33. 600 5.0X10"% 1.00X10 %6
STEr 22.950 6.70X10 2% 3.000X10%
168 Er 26.978 2.70X10%8 37.0X10°%
10 Er 14. 900 8.85X10 % 3.91X10°%
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Table 2 Influence of the amount of target material

on the productivity of " Tm

No. m/mg 72 %5 (Productivity) / %
1 1. 05 1.0X1073
2 5.14 8.8X10°*
3 49. 82 1.0Xx10 3
4 197. 38 8. 7X10*
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Fig. 1 Elution curves under

different Er*" load amount condition

2.2.2 MUERREE O WRUER 2-HIBA S 5512 . i K
T2 3 78 Ak B 5% T 2% B B8 1 BIA YR EE L DT 5% 1
o1 B AR T 28 5T A T B S R B - TR A3
B, YD kR R BE 43 i S pH = 4. 00,4. 05,
4.10, Ten*" 9 ¥k R BE 40 9 4 pH = 4. 05. 4. 10,
L5 G R TR 2, HE 2 TLE W,
Yb*' R Tm® " {4 9k Uk BR B 43 5 S pH = 4. 00 Al
pH=4. 05 i}, 3 Fi s 1 Z [ 45 2] TR 47 1) 43 1, 45
FIARBE K H 43 B B ) 05 T S bk vk vk pH (B
WK B0 2 (R ) 43 B9 8 2% VR pH B K
0.5 ANBANT I, FEARRESZ B 3 DMIC R L 4

-- - —— Yb* ,pH=4.10; Tm* " ,pH=4. 15;
ceo — Y opH=4.05;Tm*" ,pH=4. 10;
—Yb3" ,pH=4. 00; Tm*" ,pH=4. 05;

A—Yh . @—Tm* N Er®!
B2 T[RRI R BE A5 AR T Ikt il £k

Fig. 2 Elution curves under different acidity of eluent

(3% 3o bRifE) TS K 1.0 NN S L3 FP S T4
IR T e D B ] 58 e - e 2 ) A Y A A A8 S
RS Tm & & 75 F0 0 EC, BE B pH = 4. 00 F01
pH=4. 05 43I/ itk vk YD F1 Tm* EREE .
2.2.3 WEKEE 75 pH=4.00 1 pH=4. 05
DEFMET B ITRGEZ BRI TR0,
B3 5 ) [R] 45 4K Ry 46 2 43 5 B 0 AT 445 6 A g IR
. BIBRIR BN 17.5 em 1 21. 0 em 5F T
HIMRPE 4~ T 3. d & 3 o] LU 2. B4 i IR
B 17,5 em Z50F T FEACRE SE B4 25, 43 B B
(3G A, BEER S B AR R S B 17,5 em,

Ry

150 200 250 300 350 400 450 500 550 600 650 700
V/mL

— —21.0cm,+» —17. 5 cm
A— Y . @ —Tm*" ,lM—Er*"
B3 IR A R o B A 4 1 bk ok il ¢

Fig. 3 Elution curves under different length of resin bed
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Fig. 4 Elution curves under different separation temperature
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optimized separation condition
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