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Purifying Scandium Chloride Solution by Ion Exchange
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Abstract The effect of the strong acid styrene type cation exchange resin on deep purification of
scandium chloride solution was studied under the different pH value contact time and the
complexant of EDTA. The results showed that when the pH value is 2 and contact time is 3 hours
the resin has great advantage on adsorbing Sc’* Al'* and Fe’* whereas the adsorption
performance of Zr** Si** and Ti'" is poor. Therefore the separation between Sc’*and Zr*"
Si** Ti** can be achieved. Adding the complexant of EDTA to complex Sc’* and the ascorbic
acid to reduce Fe’* to Fe’* Fe’* and AI’* instead of Sc’* can be absorbed on resin. Through the
two-stepped ion exchange process the removal rate of Fe Ti Al Ca Zr Si in scandium
chloride solution can be 93.3% 100% 99.80% 98.22% 99.63% and 100% respectively.
Key words scandium purification ion exchange complexant cation exchange resin
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Table 1 Mass concentration of elements in feed
solution g L™

Sc Fe Al Ca Zr Ti Si
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Fig. 2 Effect of contact time on adsorption of Sc Fe
Al Zr Ca Tiand Si
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Table 2 Complex coefficient of EDTA with each ion 2 S¢ Ti pH=2.5 Sc
SC3+ FeS+ FeZ+ Ti4+ A13+ CaZ+ Zr4+ Ti 0.5 0' l g/L
23.1 25.1 14.32 17.3 16.13 10.69 29.5 5.
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Table 3 Removal rate of impurities by dynamic
Ca 3.5 .
adsorption
Ca Fe Ti Al Ca Zr Si
Ca
————— 0.522 0.121 0.498 0.507 0.536 0.108
Sc Fe Al gL
Ca Ca L 0019 0.118 0.317 0.431 0.530 0.108

3R,Ca +2Me’" =2R,M +3Ca’".
Me Sc Fe Al

%

36.6 97.5 63.7 85.0 98.9 100
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2 Fe Al Ca

SC3+ Fez+ Al3+ Ca2+

4
Removal rate of impurities by dynamic
complexation adsorption

Fe Ti Al Ca Zr Si

Table 4

oL 0.419 0.003 0.151 0.063 0.005 O

—————7 0035 0 0.001 0.0090.002 O

gL

91.6 100 99.34 85.7 60.0 —

%

5

5
Table 5 Total removal rate of impurities by two-stepped
ion exchange process

Fe Ti Al Ca Zr Si

oL 0.522 0.121 0.498 0.507 0. 5360. 108

0.035 0 0.001 0.0090.002 O

gL

93.30 100 99.80 98.22 99.63 100

%

5
Fe Ti Al Ca Zr Si
100%  99. 80%

93.3% 99. 63%

100% .

98.22%

Sc Ti Zr Si
Fe Al Ca
Fe'* EDTA

F63+ Fez+

Sc  Fe Al Ca

3

Fe Ti Al Ca Zr Si

100%

12

93.3%

99.80% 98.22% 99.63% 100% .
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