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Individual adsorption of bismuth and copper on
hydrous lead dioxide was investigated. Using dif-
ferential pulse polarographic (d.p.p.) method to de-
termine the metal ion concentrations before and after
adsorption, the effects of hydrogen ion and metal
ion concentrations and stirring time on the adsorption
were evaluated. In acidic solution (pH 1~2), about
100 9, adsorption of bismuth (0.4 mg) and about
0 9% adsorption of copper (0.1 mg) on hydrous lead
dioxide (HLD, 0.12 g calculated as PbO,-2 H,O) were
observed with stirring from one to five hours. The
adsorption capacity of HLD to bismuth was about
0.02 g Bi/g HLD. And then the possibility of separat-
ing bismuth {(5~400) pg} from the solution (500 ml)
containing copper (<30 g) by the coprecipitation was
investigated. HLD collecting bismuth was dissolved
with sodium oxalate, followed by addition of the sup-
porting electrolyte containing sodium citrate, ethylene-
diaminetetraacetic acid and potassium nitrate. The
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solution was adjusted to pH 5.0~5.5 and filled up
to 50 ml. Bismuth in the solution was analyzed by
using d.p.p. method. The recovery of bismuth was
about 100 9% without interference [rom much copper
and other coexistent elements, which were As(III),
As(V), Sb(III), Sb(V), Fe(III) and Sn(II). This
method was applied for the determination of bismuth
in a copper metal standard sample, and bismuth amount
shown in Table 3 was obtained. From these results,
bismuth amount in the order of 10-59; in a copper
metal could be determined without laborious proce-
dures.
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Table 1 Approximate values of the lowest lead(II) ion concentrations for the ideal
response expressed as —log([Pb2+]/mol dm-3)
sttem
TC“‘EE"““"’ - methanol-water ethanol-water ethylene glycokwater glycerol-water
25 % 50 % 75 % 25 % 50 % 75 % 2 % 50 % 75 % 25 % 50 % 5%
10.0 4.7 4.4 5.3 3.7 5.4 5.1 3.9 3.8 4.6 3.7 3.5 3.8
25.0 4.9 5.2 5.4 4.8 5.5 5.9 3.9 4.0 4.5 3.7 4.2 4.3
35.0 4.8 5.6 5.6 4.8 5.8 <6.0 3.9 5.6 4.6 4.1 5.9 3.3
45.0 4.7 5.5 5.9 <6.0 5.9 <6.0 3.8 5.5 4.3 3.0 <6.0 3.8
50.0 4.7 5.5 5.8 4.7 5.9 <6.0 3.8 <6.0 4.2 3.8 <6.0 3.8
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Fig. 2 Examples of anomalous response curves of
75 9% 1-propanol-water systems

A : Prepared with G. R. reagent (Nakarai Kagaku
K.K.), the solid line is calculated by assuming that
lead ion and the impurity react to form a 1:1 pre-
cipitate with a solubility product of 3.14x10-12 mol2
dm-¢ and the solution containes the impurity at a
concentration of 10-4mol dm-3. 25.0°C; B : Pre-
pared with S. U. Sequenation solvent (Tokyo Kasei
K.K.). 25.0°C
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water-alcohol systems at different temperatures.
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The response of an Orion Lead Electrode 94-82A
at 10.0 °C, 25.0 °C, 35.0 °C, 45.0 °C and 50.0 °C(4-0.05
°C) was examined in aqueous 0.1 mol dm~2 KNO, sys-
tems containing alcohols (methanol, ethanol, 1-propanol,
ethylene glycol and glycerol). The results were con-
veniently analyzed by means of a new type of plot in
which (2F/2.303 RT) < (E—E*®) is plotted against
log([Pb2+}/c®), where E is the potential of the electrode
when lead ion concentration is [Pb%*], E*® is the
potential observed ([Pb2*]=c*), and the other symbols
have their usual meanings. The advantage of this
plot is that it gives a straight line with a slope of 1
passing through the origin when the response is nernstian

T, BfF : 14MeV i FHAHEEIZ X 57 4 B RIETF AR, BE XA RPOREDOER 663

irrespective of temperature and junction potential, if
¢*® is rightly chosen. In the present case the value
of ¢® was 1072 mol dm=3. At lead ion concentrations
ranging between 1 and 10 mmol dm~3 the response
was nernstian in every case. At concentrations lower
than a certain limit, which was around (10-*~10-%)
mol dm—® in the majority of cases, the magnitude
|E—E®| became smaller than the ideal response.
Some samples of l-propanol contained unknown im-
purities that interfered with the response of the elec-

trode.
(Received Dec. 26, 1979)
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