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Spectrophotometric Determination of Micro-amounts of Sulfide on the
Surface of Tin-plated Articles by the Methylene-blue Method

Toshikiko HATA, Yoshihisa Kono, and Kiyoshi Sumi

Synopsis:

This paper describes about an analytical method for evaluating the degree of sulfide stain on the
surface of tin-plated articles treated with sulfur-containing solutions. The method is based on the
difference in the solubilities of the sulfide and the iron matrix in a dilute hydrochloric acid.

The outline of procedure is as follows:

To disslove all the sulfide on the surface, the sample is treated with 20 m/ of 2N hyrdochloric acid
at room temperature for 20 minutes under passing nitrogen gas. The evolved hydrogen sulfide is
absorbed in a zinc acetate solution and caught as zinc sulfide. Then methylene blue is formed by the
reaction of the sulfide ion with P-aminodimethylaniline in the presence of ferric chloride. The micro-
amounts of sulfide on the surface of the sample is determined by measuring the absorbance of the

methylene-blue at 660m .

By this method, several samples (sulfide-treated tin-platings) were analysed> and the satisfactory

results were obtained.
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A : Washing bottles containing
@® KMnO, solution

@ VSOy solution

@

@

BaCl; solution
Zn (CH3;COO); solution

® Vacant
B : Condenser
C : Funnel with cock for HCI
D : Dissolving flsk
E : H3S gas washing bottle
F : Capillary tube
G : Absorber
Fig. 1. Analytical apparatys for hydrogen
sulfide. ’
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Fig. 2. Calibration curve for sulfur by direct

procedure.
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Fig. 3. Effect of acidity and treating time on
recovery of sulfide sulfur
(Sulfide treated tin-sheet).
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Fig. 4. Effect of acidity and treafing time on recovery of sulfide sulfur

(Sulfide treated tin-plate).
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Fig. 5. Effect of sulfur in’iron matrix.
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Table 1. Precision data of sulfur determination
on treated tin-plate¥.

Exp. Sulfur found Deviation
No (1g/50 cm?) 972:9)
1 73 —4
2 80 3
3 70 —7
4 83 6
5 83 6
6 78 1
7 72 -5
8 75 -2
9 81 4
10 78 1
Average 77-3
Standard deviation 4-4
Coefficient of variation 5-7

* Dipped in potassium polysulfide solution for 15 sec.

Dipping time (min)
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Fig. 6. Relation between dipping time and quantity
of sulfide formed by cystein hydrochloric
acid solution.
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Fig. 7. Relation between dipping time and quantity
of sulfide formed by potassium polysulfide
solution.
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