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A FUNDAMENTAL STUDY OF ADSORPTION OF NICKEL AND
COBALT - ETHYLENEDIAMINE COMPLEX ION ON POROUS GLASS

Issei FUJIYOSHI

An experiment of the adsorption of nickel and cobalt in a solution of ethylenediamine on
granular porous glass showed that bis-ethylenediamine complexes of these metals were adsorbed
by a ligand substitution and that cobalt was adsorbed more than nickel because the stability con-

stant of a cobalt complex is small.

The experiment of the adsorption of ethylenediamine demonstrated that the molecular ratio of
released proton and adsorbed ethylenediamine was 2 : 1, also showing the adsorption of divalent

ethylenediamine ion by an ion exchange.
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Hzen®* Hen™+H* (1)
Hen* en+H™* (2)
en #4 + v OBEREEYER G I

Ni2* +en [Ni(en)]%* (3)
[Ni(en)1?" +en [Ni(en) 2] 2" (4)
[Ni(en)2)?* +en [Ni(en)4]%* (5)
Co®* +en [Co(en)]?* (6)
[Co(en)]?* +en [Co(en)2]%* (7
[Co(en)z]%* +en [Co(en)s]?™" (8)
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Ka1= [Hen] [H*]/[Hzen] (9)
Ka2=[en] [H*]/[Hen) (10
Knir=[Ni(en)]/[Ni] [en] @

Kniz=[Ni(en).]/[Ni(en)] [en] (12
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Knis= [Ni(en) 3]/ [Ni(en) ] [en] a3

Kco1=[Co(en)]/[Co] [en] (14

Kcoz=[Co(en)2]/[Co(en)] [en] (19

Kcos= [Co(en)3]/[Co(en)2] [en] (16
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Fig.1 pH dependence of adsorbed nickel and re-

leased proton in solution of nickel
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Fig.2 Relation between concentration ratio of
nickel ion and pH
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Fig.3 pH dependence of adsorbed cobalt and re-
leased proton in solution of cobalt
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Fig.4 Relation between concentration ratio of
cobalt ion and pH
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Fig.6 Relation between concentrations of mono
and divalent ethylenediamine ions and pH
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Nomenclature

K =equilibrium coefficient

en =ethylenediamine

M =metal ion

R =skeleton of porous glass with silanol group
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