850 B L M 1 68 4 (1982) mY =

LU T HIATHTHI

R 2D X OBALEE D R
2 ER* - WA BE* - g #F mN 2t
Mechanism of the Formation of Sulfide Stains on Tinplate
Tsuneo INUI, Tabashi NEMOTO, Kinji SAYO, and Hiroaki KAWAMURA
Synopsis :

In tinplate cans filled with sulfur-containing foodstuffs such as fish and meat, tin reacts with H,S
and HS- ion produced by thermal decomposition of content during pasteurization and sulfide stain is
formed inside of cans. The effect of tin crystal faces, tin oxide and passivation film by cathodic
dichromate treatment on the sulfide staining was studied and noted on the mechanism of sulfide stains
by transmission electron microscopic techniques.

The summary is as follows :

(1) Sulfide stain on tinplate cans packed with tuna was identified by electron diffraction as
stannous sulfide SnS. The degree of tin sulfide stain depend on tin crystal orientation, and the closely
packed (010) and (110) planes are more stable against sulfide staining.

(2) Tin sulfide staining is prevented by passivation film, the staining on passivated tinplate starts
at the sites uncovered with passivation film and tin oxide is peeled at the interface of tin and tin
oxide by growth of SnS. When nuclei of stannous oxide SnO are formed during baking of lacquer,
the staining starts at them.

(3) The sulfide staining is inhibited by formation of passivation films at defect sites of tin oxide.
And stannic oxide SnO, on tin layer act as barrier layers .against the formation of SnS.
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Optical micrograph
after sulfide staining

Photo. 1.

Optical micrograph
after reducing sulfide

Transmission electron
micrograph of sulfide stain
and the electron diffraction
of stannous sulfide
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Effect of tin planes on the sulfide staining.
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Good plane

Ppor plane

Photo. 2. Crystal orientation of tin planes where sulfide stain has scarcely occurred.
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Fig. 1. Anodic polarization curves for tin faces.
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Fig. 2. Effect of the tinplate surface treatments
on anodic polarization in Na,S solution.
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Before sulfide staining

| st stage of SnS growth 2nd stage of SnS growth

Photo. 3. Sulfide stain formed on tin surface with SnO,.
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Before sulfide staining

| st stage of SnS growth 2nd stage of SnS growth
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Photo. 4. Sulfide stain formed on tin surface with SnO.
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| st stage: retort 30min

2nd stagéfretort 2hr

3rd stage: retort 4hr

Photo. 5. Growth of SnS on tinplate after CDC treatment.

SnO formed by baking
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Photo. 6. SnO and SnS formed on the surface with GrOX,
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Fig. 3. Cr-Auger and Auger spectra of passivation film on tinplate.
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Fig. 4. Effect of total chromium in passivation film
on the sulfide staining.
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Fig. 5. Effect of total chromium in passivation film
on the reduction charge of tin oxide.
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Photo. 7. Effect of pretreatment before CDC passivation on the tin oxidation and sulfide staining.
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