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0.5 M; concentration of cadmium ion, 1 X104 M. In
all supporting electrolytes, the negative rectification
effect increases with ethanol content in the solvent.
In KCl solution, the decrease of the wave height with
the increase of ethanol content can not be explained
by the change of viscosity, but is probably due to the
solution resistance. The peak potential of the wave
caused by the positive rectification effect shifts in the
positive direction with ethanol content up to about
30 wt9%, and then in the negative direction. The
peak potential of the wave caused by the negative
rectification effect gradually shifts in the negative
direction. With electroactive anion species (I-, SCN-,
Br—, and CI-), the peak potential of the wave caused
by the positive rectification effect once shifts in the
positive direction and then in the negative direction

with the increase of l/e (e: dielectric constant of
solvent). With NO—; and ClO-, anion species, the
peak potential of the wave caused by the negative
rectification effect behaves reversely. The shift of
the peak potentials is explained in terms of the decrease
of dielectric constant and the degree of complexation
(or ion-pair formation).
(Received Jan. 30, 1976)
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Fig. 1 Absorption spectra

Curve | : Reagent mixture of gallic acid (8.0x10-3M)
and potassium bromate (6.0x10-3M) in the presence
of vanadium (300 ng); Curve 2 : Gallic acid (8.0x
10-3M);  Relerence : Water
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Fig. 2 Relationship between absorbance and reac-
tion time at 420 nm

(A) 80ng V(V); (B) 50ng V(V);  Gallic acid :

5.3x10-3M;  Potassium bromate 6.0x10-3M; pH:
3.8; Temp. : 30°C
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Fig. 3 Effect of pH on the reaction rate

—O— V(V):50ng; —@— V(V):0; Gallic acid :
5.3x10-3M;  Potassium bromate : 6.0 10-3M;
Temp. : 30°C
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Fig. 5 Relationship between the vanadium con-
centration and the rate of catalytic reaction

A : Gallic acid 5.3x10-3M, potassium bromate 6.0x
10-3M; B : Gallic acid 1.1x10-2M, potassium bro-
ate 2.7x10-2M
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Table 1 Effect of foreign ions on the determina-
tion of vanadium (Vanadium taken:

50 ng)

Foreign ion Added (pg) Relative error (%)
Pb(II) 100 0
Zn(1I) 200 3.6
As(III) 100 0
Ca(II) 200 -1.8
Mg(1I) 200 0
Cr(1I0) 100 9.1

50 3.6
AI(IIL) 10 10.9
100t 3.6
50t 1.8
Le(1I1) 1 20.7
Hg(1I) 10 5.4
5 3.6
Ag(l) 10 3.6
5 1.8
Mn(1I) 100 1.8
Cu(II) 20 17.2
10 3.4
Co(Il) 15 1.8
W(VI) 5 —17.2
3 — 3.4
Mo(VI) 6 6.9
3 1.8
Se(1V) 100 0
Ni(1I) 50 1.7
) Od 500 0
Br- 100 17.2
50 1.8
1- 10 17.2
5 6.9
3 3.4
Cl- 500 0
PO, 3~ 500 — 1.8

t F-(500 pg) was added.
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YAS

Determination of trace vanadium using its
catalytic effect on the oxidation of gallic acid by
bromate. Takeshi YamMane and Tsutomu Fukasawa
(Department of Applied Chemistry, Faculty of Engineer-
ing, Yamanashi University, 4-3-11, Takeda, Kofu-shi,
Yamanashi)

The oxidation of gallic acid by bromate with trace
vanadium as catalyst was followed spectrophotometrical-
ly by measurements of absorbance change at 420 nm.
The reaction rate was obtained graphically from the
absorbance »s. time curve in the range of about 15 to
40 min. reaction time. The reaction rate was propor-
tional to the concentration of vanadium(V) in the range
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amounts of vanadium.
Other factors affecting the reaction rate were also

0~120 ng (under the conditions of 5.3 X 10-3 M gallic
acid, 6.0x10-® M potassium bromate, pH 3.8) and

0~30ng (1.1 x10-2 M gallic acid, 2.7 x10-2 M potas- studied.

sium bromate, pH 3.8). Using this relationship, the (Received Feb. 23, 1976)
concentration of vanadium as low as 0.1 ng/ml can be

determined. The relative standard deviations at 50 ng Keywords

and 20 ng of vanadium were 3.5% (n=14) and 4.0%,
(n=10), respectively.

Iron(IIT) interfered seriously even when present in
20 times the amounts of vanadium. Up to 60 times,
W(VI), Mo(VI) and iodide did not interfer. Many
of the other ions examined were found to have no
effect or slight effect even when present in 1000 times the

Catalytic method
Gallic acid
Potassium bromate
Spectrophotometry

Trace vanadium
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