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This research examined separation of Li/Co and regeneration of nitric acid
solution by use of electrodialysis set a monovalent selective cation-exchange membrane, NEOSEPTA
CIMS, and a water split bipolar membrane, NEOSEPTA BP-1E. In the electrodialysis with a monovalent
selective cation-exchange membrane, the permeation of cobalt ions to lithium ions greatly decreased,

so the permselectivity coefficient was remarkably high, and ranged from 3 to 29 under the
conditions studied. The nitric acid solution also regenerated by electrodialysis using water split
bipolar membrane. These results indicated that electrodialysis using monovalent cation selective
bipolar membrane and water split bipolar membrane is effective for the regeneration of nitric acid
and selective separation of lithium and cobalt.
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a) Monopolar membrane ED (1U )
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b) Momovalent selective cation
exchange membrane ED ( 1U)
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AM: anion-exchange membrane

CM: cation-exchange membrane

MSC:monovalent selective
cation exchange membrane

E: electrode compartment

G:pressure gauge

O: orifice meter

P: pump

T: stock tank, SV: valve,

c) Monovalent selective cation
exchange membrane ED ( 2U )
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Fig. 1 Schematic diagram of ED stacks using monopolar, and monovalent selective
cation exchange membranes
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Fig. 2 Time courses of lithium concentration
and cell voltage.

100 . ; 100 100 . '
Feed
sl | s sl ]
— NEOSEPTA Cimg = sut
E 60 = 4 60 = 60| [ ] 1
= & Co [} n
E —cal. line 2
E a0} 4 a0 =4afm
o ) =
20 Mﬁ,{\ 20 20}
0 . . 0 ] 0 . .
0 60 120 180 0 60 120 180 O 60 120 180
Time [min] Time [min] Time [min]

4.3 —
Fig. 4
36 mol/m3 12
mol/m3 20 A/m?
Feed Strip-C
1
Eq. 1
Fig. 2
2
Fig. 5 60 mol/m3
1
100 ———— 100
” ol [StieC
60 60 n=1U il

R

0 60 120 180 60 120 180
Time [min] Time [min]
Fig. 4 Separation of Li and Co by

Fig. 3 Time courses of cobalt concentration
and cell voltage and cell voltage.

electrodialysis using monovalent selective
cation-exchange membrane, NEOSEPTA
CIMS.
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Fig. 6 Time courses of concentrations of
ions during electrodialysis with two
units
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Fig. 8 Relationship between acid and base
production rates and current density
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Fig. 9 Time courses for concentrations of
ions during electrodialysis having 2 units.
Conditions: Criz=75 mol/m3, Ccor= 24
mol/m3, I= 20 A/m2, n=2.
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