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Fig. 1 Stability of stock solution of dithizone

(I) Solution in the presence of Zn in pll 5.3; (1n

Solution in the absence of Zn in pH 3.6
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Fig. 2 Influence of pH on the dissociation of Zn-
dithizonate
(I) Absorbance at 605nm; (II) Absorbance at 510 nm
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Fig. 3 Influence of pH on the formation of Cu-
dithizonate
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Dual-wavelength spectrophotometric determi-
nation of copper with dithizone and surfactant.
Hiroto WATANABE and Jun’ichiro Miura (Department
of Applied Chemistry, Muroran Institute of Technol-
ogy, 27-1, Mizumoto-cho, Muroran-shi, Hokkaido)

A simple and sensitive dual-wavelength spectropho-
tometry for copper was developed by dissolving dithi-
zone and its copper chelate in water with Triton X-
100. The free dithizone solution is unstable but the
unstability was greatly improved by using the zinc
dithizonate as a color developing reagent. Copper-
(IT) reacts with dithizone below pH 2.7 to form the
stable chelate. The zinc dithizonate rapidly and
completely dissociates to give free dithizone below pH
2.0. Free dithizone is easily oxidised in the presence
of iron(III), but iron(IIT) can be masked with pyro-
phosphate and hence the oxidation of dithizone due
to free iron(III) can be largely prevented. Two
wavelengths, 510 and 671 nm, at which a reagent
blank shows the same absorbance were selected. The
analytical procedure is as follows: take the solution
containing less than 2.50pug of copper in a 50 ml-
volumetric flask and add 4ml of 1N hydrochloric
acid to adjust the pH of the final solution to 1~1.5,
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1 ml of 0.5M potassium pyrophosphate, and 5 ml of
the zinc dithizonate solution (dithizone; 0.008 g, tri-
ton X-100; 40g, water; 160g, 1.53x10-2M zinc
solution; 1 ml, and pH 5.3 CH;COOH-CH,COONa
buffer solution; 10ml). Dilute to the mark with
water and measure the differential absorbance at 510
nm and 671 nm with the full scale range of 0.03.
Beer’s law is obeyed over the concentration range (0
~2.50)ug Cu/50 ml. The precision (95% confidence)
is +£0.06 pg for 1.48 ug of copper. The molar absorp-
tivity is 2.8 104 1 mol-1 cm~-1. The following amounts
of foreign ions are tolerated in the determination of
2.00pg Cu/50 ml: Fe(III); 1mg, Ni; 0.2mg, Zn;
0.3 mg, Co; 30pg, Pb; 30 g, Cd; 30pg, and Mn; 50
pg. The method can be applied to the determination

of copper in river water.
(Received Aug. 7, 1976)
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