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Evaluation of Sulfur Stain

Ixuko TAkeucHI and SHIGERU OTSUKA

A method for evaluating the extent of the sulfur stain is established by using
stained tin-plate of canned asparagus. Stannous sulfide was found ito be soluble in
2N sodium hydroxide solution at room temperature, whereas in hvdrochloric acid not
only stannous sulfide but ferrous sulfide is dissolved which may be contained in steel.
Sulfide ion in the sodium hydroxide solution, which represents the extent of sulfur
stain due to stannous sulfide, is readily determined with the methylene blue method.
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Fig. 1 Dissolution of sulfur stained tin-plate
in 45 hydrochloric acid (1007).

Two pieces of 4in.® sulfur stained
tin-plate and tin-plate (H. D.) were
immersed in 50 ml 4nx HCl and
heated at 100°. Hydrogen sulfide
formed was trapped in 28 NaOH and
determined colorimetrically.
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Dissolution of stannous sulfide in
sodium hydroxide solutions.
O—0O 1~ NaOH
®—@ 2x NaOH
Xx——xX 3n NaOH
A—A  4x NaOH

To 500 ml NaOH solutions of
varied concentrations added 1
mmole powdered stannous sulfide
respectively. The suspensions
were allowed to stand at room
temperaure under occasional shak-
ing. Five-tenth milliliter aliquots
of the liquid were pipetted atl
intervals and subjected to sulfide
analysis.

Dissolution of stannous and ferrous
sulfides in 28 sodium hydroxide
solution.

Stannous and ferrous sulfides
were treated separately with 2x
NaOH as described in Fig. 2.
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Fig. 4a Dissolution of ferrous 'sulfide in Fig. 4 b Dissolution of ferrous sulfide in
sodium hydro)slde solutions. 2~ sodium hydroxide solution.
Ferrous sulfide (1 mmole, each) Experimental conditions were
was adfled to10ml NgOH solutions similar to those in Fig. 4a
of‘ varied concentrations and the excepting the reaction tempera-
mixtures were kepl at room ture was varied.

temperature for 45 minutes under
occasional shaking. Sulfide dis-
solved was determined colorimet-
rically.
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Dissolution of sulfur stained
tin-plate in sodium hydroxide
solutions.

O—C0O 1x NaOH

®—@ 2x NaOH

X—-x 3~ NaOH

Four cut pieces of sulfur
stained tin-plate from the can
body of canned asparagus were
immersed in NaOH solutions of
varied concenirations, and al-
lowed to stand at room tempera-
ture under occasional shaking.
One milliliter aliquots of the
liquids were pipetted out at
intervals.
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Fig. 6 a Evaluation of sulfur stain developed Fig. 6 b Evaluation of sulfur stain developed

during storage of canned asparagus
(cut piece : 4 x 11 cm).

Canned asparagus was stored at
60°C and opened at intervals. The
cut pieces of the container were
subjected to the analysis of sulfur.

during storage of canned asparagus
(cut piece : 2 x 3 cm).

Canned asparagus was stored at
60°C and opened at intervals. The
cut pieces of the container were
subjected to the analysis of sulfur,



Fig. 6 ¢ Evaluation of sulfur
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stain
developed during storage of
canned asparagus.

Canned  asparagus was
stored at 60° and opened at
intervals. After emptying and
washing, the container was
filled with 25 NaOH, and
allowed to stand at room
temperature for 45 minutes.
Twenty milliliter aliquots of
the alkali solution were sub-
jected to the analysis of sulfur.
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1) Snerr, F.D. and Snert, C.T.: Colorimetric Methods of Analysis, 1 (D. Van Nostrand Co.,
Inc.), p. 593 (1936).
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