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A FUNDAMENTAL STUDY ON ION-EXCHANGE SEPARATION OF
NICKEL AND COBALT USING POROUS GLASS

Issei FUJIYOSHI

ABSTRACT

This paper described the adsorption characteristics of nickel and cobalt on porous glass and the
separation of these metal using a column packed with porous glass.

The adsorption equilibrium experiment showed that adsorption mechanism was not ion exchange
between ammonium ion adsorbed on solid and metal ion in liquid, but ligand substitution between
ammonia ligand and surface silanol group.

A column packed with porous glass, which was conditioned with 1M-ammonium hydroxide prior to
experiment, adsorbed metal ions completely from mixed solution of nickel chloride and cobalt chloride.
When this column was developed by 0.6 M-ammonium chloride at a velocity of 1 ml/min, the absorbed
metals were simultaneously eluted under pH 5. Since the elution of adsorbed metals was accelerated
by the ammonia formed at pH 8, the separation of nickel and cobalt was not improved. Almost perfect

separation was accomplised under the eluting condition at pH 6 and at a velocity of 0.1 ml/min.
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Fig. 1 pH dependence of amount of nickel adsorbed
and amount of proton released and concentra-
tion of ammine complex.
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Table 1 composition of liquid phase

NiCl, [mol/1] 0.05 0 0 0.05 0.05
CoCl, [mol/1] 0 0.05 0 0.05  0.05
NH,CI [mol/1] 0.6 06 06 06 0
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Fig. 3 metal concentration and pH of effluent from a
column packed with PVG without con-
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Table 2 adsorption efficiency of a packed column
- metal adsorption (%]
No conditioning solution pH Ni Co
1 water D 8 38.6 93.6
2 water D 8.5 33.6 80.1
3 1M-NH,OH D 7.5 100 100
4 1M-NH,OH E un adjusted 100 100
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Fig. 4 Elution curves by 0.6M-ammonium chloride at
a velocity of 1ml/min. (a)pH3, (b)pH5, (c)pHS6,

(d)pH7, (e)pH8
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Fig. 5 Elution curve by 0.6M-ammonium chloride at
a velocity of 0.1ml/min.
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Nomenclature

Kam =dissociation constant of ammonium ion [mol/1]

K, = succesive stability constant of nth coodinated

ammine complex {1/mol]
K. =inonic product of water [mol?/13)
M =metal ion

R  =skelton of PVG containing siranol group

Literature cited

1) Eguchi, K.: Osaka Kogyo Gijutsu Shikensho
Hokoku, 355, 1 (1979)

2) Fujiyoshi, I. and T. Sakarai: Kagaku Kogaku
Ronbunshu, 6, 551 (1980)

3) Fujiyoshi, I.: Kagaku Kogaku Ronbunshu, 14, 401
(1988)

4) Kozawa, A: J. Inorg. Nucl. Chem., 21, 315 (1961)

5) Nippon Kagaku Kai (ed.): Jikken Kagaku Koza,
11, 387 Maruzen (1959)

6) Ueno, K.: “Chelate Tekiteiho”,12,Nankodo(1979)





