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Fig. 1 Voltammograms obtained by (a) a proce-
dure for the determination of Sn(IT) {Sn(II) 10 mg
dm 3} and (b) a procedure for the determination
of Sn(IV) {Sn(IV) 20 mg dm %}
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Fig. 2 Effect of ascorbic acid on the stability of
Sn(1I)

(a) no addition of ascorbic acid; (b) addition of 0.5
g of ascorbic acid; (c) 1.0g; (d) 2.0g {5pg of
Sn(II) was directly injected into the cell|
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Fig. 3 Analytical results of the total Sn as a func-
tion of the time after adding hydrochloric acid
(a) a plating solution containing 5mgdm™* of hy-
drolyzed Sn; (b) a plating solution containing 15 mg
dm ® of hydrolyzed Sn (total Sn, 20 mg dm ™~ *)
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Fig. 4 Changes of Sn in a synthetic iron-zinc alloy
plating solution without the addition of Fe(III)

(a) Sn(IT); (b) Sn(IV); (c) Sn(II)+Sn(IV); (d) to-
tal Sn {initial: Sn(II)=20 mg dm *; Sn(IV)=0mg
dm 3
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Fig. 5 Changes of Sn in a synthetic iron-zinc alloy
plating solution with the addition of Fe(III) (1g
dm™?)

(a) Sn(II); (b) Sn(IV); (c) Sn(II)+Sn(IV);
tal Sn (initial: Sn(IT1)=10 mg dm~3; Sn(IV
dm™?)

(d) to-
)=10 mg
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Voltammetric determination of tin(II), tin(IV) and hydrolyzed tin in iron-zinc
alloy plating solutions. Hirofumi Kuravasu™® and Yasuo INokuma™ (*Iron and Steel
Research Laboratories, Sumitomo Metal Industries, Ltd.; **Sumitomo Metal Technolo-
gy, Inc., 1-8, Fusocho, Amagasaki-shi, Hyogo 660)

A method for determining Sn(II), Sn(IV) and hydrolyzed Sn has been developed in
order to clarify the behavior of Sn in iron-zinc alloy plating solutions. Sn(II) was deter-
mined by differential-pulse anodic stripping voltammetry after reducing Fe(III) with
ascorbic acid and masking Sn(IV) with H3PO,4. Sn(IV) was determined by differential-
pulse voltammetry in a Pyrogallol-HCIO, solution with correction for the overlapping
peak of Sn(II). The total Sn was determined by differential-pulse anodic stripping vol-
tammetry after dissolving hydrolyzed Sn with HCIl and oxidizing Sn(II) with HyO..
Hydrolyzed Sn was calculated as the difference between the total Sn and Sn-ions
{Sn(I1)+Sn(IV){. Sn(Il), Sn(IV) and the total Sn in an iron-zinc alloy plating solu-
tion containing 10 mg dm ™ * of Sn(IT) and 10 mg dm™* of Sn(IV) were determined with a
relative standard deviation of about 5% . The present method revealed that Sn(II) was
appreciably stable in plating solutions. In addition, it was found that the presence of
Fe(III) in the plating solutions accelerated the oxidation of Sn(Il) to Sn(1V), which was
finally hydrolyzed.

{Received November 19, 1992)

Keyword phrases

determination of Sn(II), Sn(IV) and hydrolyzed Sn; differential-pulse voltammetry; dif-
ferential-pulse anodic stripping voltammetry; changes of Sn in iron-zinc alloy plating
solutions.

NI | -El ectronic Library Service



