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Ion-Exchange Separation of Thorium in Monazite.

By Han Suk Choi and Young Gu Ha

Central Industrial Research Institute.

Ton exchange procedure was studied for the separation of thorium from the acidic solution obtained
by means of decomposition of monazite with alkali solution.

Present cation exchange method consists of adsorption of cations from the sample solution (ca. 0.6N
HCl acidic) onto Amberlite IR-120 resin, elution of all of the rare earth cations with 700 ml. of 2N
Hydrochloric acid, and recovery of the thorium by elution with 200 ml. of 6N sulfaric acid.

Thorium recovery by the ion-exchange method mentioned above} was quantitative, and it is concl-
uded that this ion-exchange method may be used not only for industrial separation of thorium from
rare earths but also for quantitative determination of thorium with relative error, £1.0.
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9N H:S0,, 6N H:S0,, 2N HCl, Conc, HNO;,
C:H:20,, 10% NH,OH 4, Conc. NH,OH, Sebacic Acid

Thymol! Blue, Benzidine, Potassium iodate, Hyd-
roxylamine Hydrochloride Acid.
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Table 1. Adsorption and Elution test of Thorium
with Cation Exchange Resin.

’ Taken Found Difference

Sample No-  Thoy g ThOm g ThO. -
1 0.3739 0.3736 —0.0003

2 0.3739 0.3730 —0.0009

3 0.3739 0.3743 +0.0004
Mean 0.3739 0.3736 -—(.0003
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Table 2. Test of the First Eluted Solution

Ozxalic Acid Benzidine Potassium
Sample No. —— ~ Iodate

R203 ThO, Ce™s,Ce™t Th¢

1 (= (= - (=
2 CORNES = (=
3 (- (- (= (-

hol @il RET BLHE 55 2o &0
viedt Al 22 B2 guc) uix H@A gow o
Hasd Mgl 2ol g} o] 2z min] K @
B0l ET Betd meldel SEsA g B &
S Emo2E S8 Aclez oN HCl = MISE %54
E#S DA BLETE ©A FEAL S uge

2 HEFERE Table 3 = 2o, 2N HCI 1060 m! A
ERAAN ST & Bt FoEES o HEHE Y
sl = el o]o] 45t 2N HCl 700 mi 24 B
FASNE BLH 282 58T & Qo = 2 &%
HRES ¥ &=z BLEs EEMo s HEs
A5 E = ek FAEe T #iise 859 8
8 Bltel mREst MY Fe, Ti, Zrie 2N HC
22 HHET ol WA A S-S EEsach



BEL - ARG — 59 —
Table 3. Effect of 2N HCI on Rare Earths Elution
HCl, ml 100 100 100 100 100 100 100 100 Tota!
Sample No. R:03, g. R:03 g. ReO03 g Re0s, g Re0s g ReOs g ReO0s, 2. ReOs, g ReOs, g
1 0.1589 0.3485 0.1990 0.0990 0.0668 0.0301 0.0032 -— 0.9047
2 0.1535 0.3221 0.1749 0.1240 0.0875 0.0345 0.0076 0.0009 0.9050
3 0.1504 0.3595 0.1899 0.1099 0.0922 0.0020 0.0006 -— 0.9045

o2 6N H2SO, 2 elute A1 = i+ &9
Tol 28 S A=TUME #RESH Bitd T BB
#HEx Table 4. 3 Table 5.9+ Fex, 6N H:SO,
200ml 2 elute A7 oA XKEMbpz AN
#29) Sebacic Acidio 2 TET KR o ol
ThO: B#HfE 2 —HKE ¥o o2 2332 &
Bfe s 28 S#sdn, = =% Mt R
@el BASHY dokehe #HES 2.

Table 4. Effect of 6N HzSO, on Thorium Rocovery

HpSO,, ml. 100 50 Total

Sample No. ThOgz g. ThOz g. ThOs,g. ThOq, g.
1 0.0485 0.0263 0.0013 0.0761
2 0.0514  0.0248 0.0006 0.0768
3 0.0497 0. 0272 0.0004 0.0773
Mean — — —  0.0767

Table 5. Comparison of ThOz amount recovered
with ThO2 Amount determined
by Sebacic Acid Mmethod

Sample Hydroxide Method Sebacic Acid Method
No. ThOq, g. Thz0, g.
1 0.0761 0.0758
2 0.0768 0.0753
3 0.0773 0.0762
Mean 0.0767 0.0757
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