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Separation between gold(Ill) and copper(II) in
the column system

The anion-exchange resin was applied as an
adsorbent for the column separation of gold(III)
and copper(II) ions. Figure 4 shows the break
through curves of the gold(III) and copper(II)
ions, which were obtained under the conditions
described under Experimental. The copper(II)
ions was quickly eluted and its concentration in
the effluents reached a feed concentration of
5 X 10-3 M within an effluent volume of 30 cm3•

On the other hand, the gold(III) ion was com
pletely adsorbed on the resin and was not eluted
even with effluent volumes over 250 cm3

• This
means that the complete separation of two metal
ions is achieved by this resin when one ion is
anionic and the other is not.
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Fig. 4. Breakthrough curves of (e) gold(II1) and (0) copperOI)
ions in the column system.

tion of [CuCI 4F- or [CuCI 3]- and [FeCI 4]-,

which are considered to be the adsorbed species
on the resin. Hence the capacities towards these
ions increased linearly with increase in HCI con
centration. The adsorption behavior of the pres
ent anion-exchange resin towards the metal ions
reflects the relative stabilities of their anionic
chioro complexes, just like common basic anion
exchange resins such as Dowex-1 and Amberlite
IRA-400(CI).

Effect of Hel concentration on adsorption ca
pacity

The capacities of the resin toward gold(III),
platinum(IV), copper(II) and iron(III) ions were
found to depend on the HCI concentration of the
sample solutions. For gold(III) and platinum(IV)
ions the capacities gradually decreased with an
increase in HCI concentration from 0.1 to 3.2 M.
However, the capacity for iron(III) ion increased
linearly with increase in HCI concentration. In
particular, almost no copper(II) ion was adsorbed
on the resin over the range 0.1-5.0 M HCI. For
gold(III) and platinum(IV) ions, the main species
adsorbed on the anion-exchange resin are
[AuCI 4]- and [PtCI6F-, respectively. These an
ionic species are formed even at a lower concen
tration of HCI [11,12]. As the HCI concentration
is increased, the relative concentrations of these
anionic species should increase but free chloride
ions also increase in concentration and act as a
competitive adsorbate against the metal ions of
interest. Therefore, the capacities for gold(III)
and platinum(IV) were gradually lowered with
increase in HCI concentration. On the other hand,
with copper(II) and iron(III) ions, much higher
HCI concentrations are required for the forma-

indicate that this resin possesses a high selectivity
for noble metal ions. Hence the selective separa
tion of gold(III) or platinum(IV) from acidic solu
tions containing the above-mentioned heavy metal
ions may be accomplished.

~ 0.1 r------------------;
o
E
E

?:
'uoa.
13 0.05
coa
j

a 2 3
Shaking time I h

Fig. 3. Effect of shaking time on the loading capacities of the
anion-exchange resin towards (e) gold(II1), (.) platinumOV),
(0) copper(II) and (D) iron(III) ions.

Reflectance spectrum of gold(Ill) adsorbed on
the resin

Figure 5 shows the diffuse reflectance spec
trum of the resin with gold(III) ions adsorbed
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