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Fractionating Determination of Micro-amounts of Stannous Sulfide and
Ferrous Sulfide on the Surface of Tin-plate by the Spectrophotometric

Method

Toshihiko HATA, Yoshikisa KoNo, and Kiyoshi Sumi

Synopsis:

This paper describes an analytical method for the fractionating determination of stannous sulfide and
ferrous sulfide formed on the surface of some tinplates...the tinplate treated by dipping in potassium
polysulfide solution and the inner face of the can of foods containing sulfide. The method is based on

the difference in solubility between the sulfide and iron matrix in an dilute hydrochloric acid solution.

The outline of procedure is as follows:,

To dissolve all the sulfide on the surface, sample fixed in the special dissolving vessel made of acrylic
acid resin is treated with 20 m/ of 4N hydrochloric acid at room temperature for 20 minutes under the
passing of nitrogen gas. Evolved hydrogen sulfide is absorbed in zinc acetate solution and sulfur as

sulfide is determined by the methylene-blue spectrophotometric method. Then, iron in the solution is
determined by the o-phenanthroline spectrophotometric method. The micro-amounts of stannous sul-
fide and ferrous sulfide on the surface of the sample are calculated from these analytical values.
By this method, several samples were analysed and the satisfactory results were obtained.
(Received Feb. 3, 1973)
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Photo. 1. Sulfide stain of inner surface of asparagus
can. (store term : 1 year)
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Fig. 1. Analytical apparatus for hydrogen sulfide
and iron.
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A : Sample (tin-plate) Size (unit : mm)

B : Packing
Sign |Type-A |Type-B

(1) Silicon rubber
. . a 60 30
(2) Vinyl chloride b 100 45
c 120 60
(3) Teflon d 30 30
e 30 40
f i 30 30

Fig. 2. Dissolving vessel (made of acrylic acid
resin).
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Photo. 2. Sample after treatment with hydrochloric
acid in the dissolving vessel.
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Fig. --3. Calibration curves for sulfur and iron by
directs procedure.
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Fig. 4. Relation between dipping time in pota-
ssium polysulfide solution and quantity
of sulfide formed.
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Table 1. Analytical precision of determination of
sulfide on treated tin-plate*.

Exp. No S found Deviation
i (#g/100 cm?) (#g)

1 85 7

2 81 3

3 72 -1

4 72 —6

5 76 -2

6 81 3
Average 77-8(ug)
Standard deviation 4-9(ug)
Coeflicient of variation 6-3(%)

# Dipped in potassium polysulfide solution for 15 sec.
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by painting the bee 's wox.
Fig. 5. Effect of concentration of hydrochloric
acid and dissolution time on the quantity
of dissolved iron.
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Fig. 6. Effect of concentration of hydrochloricTacid
and dissolution time on the quantity of dis-
solved iron (tin-plate with the exposed small
iron face).
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Fig. 7. Effect of concentration of hydrochloric acid
and dissolution time on sulfide found (exa-
mination on asparagus can).
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Fig. 8. Effect of concentration of hydrochloric acid
and dissolution time on iron found (exami-
nation on asparagus can).
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Table 2. Analytical results of sulfides on inner surface
of asparagus can (unit: pg/100cm?).

Samples FeS ' SnS Store term
Maker A 118 918 l year
Maker B 145 730 2 years
Maker C 79 429 2 years
Maker D 91 278 2 years

Table 3. Analytical results of sulfides on inner surface
of asparagus can (unit: #2g/100cm?).

Sample Position FeS SnS | Store term
Upper part 55 612

No 1 l year
Lower part 194 909
Upper part 178 1060

No 2 I year
Lower part 260 1078
Ubpper part 217 843

No 3 1 year
Lower part 324 1257

30 min fYE L, 517 nm 1T 5EXREZEEL, 5
> COAERK Ui Skid sk 5.
CNLOERMED DRAEZAVTT Y $KED FeSis
XV SnS g HMT5.
FeS(pg) =Fe(pg) x 1'574
SnS (pg) = {S(pg) —S(ug) as FeS*} x4-709
* S(ug) as FeS=FeS(ug) x0°365
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EEEE (EHENEOBILERLE) Akl vy
W LU7iERo 1 filx Table 2 TR L.
Photo. 1 @7RF X 5 IHLZERIIHEREO FHICE <
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EHEZEEP ISR TERDOIADEETH 574D, #i
TR X S 2N © HCl CAET 5 itk b
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Table 4. Measured value of natural electrode
potential on iron and tin.
(unit: mV vs. 8. C. E.).

Metals | 2N-HCI P 4N-HCl| 6N-HCl 8N-HCI*
Fe —490 — 506 — 507 impossible
Sn —543 —603 —636 impossible

* Accurate measurement was impossible due to vigorous H
evolution.
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DE, 7Y FRHOKBHEOFE L Sn 0iFHE
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T Sn BB LI-BE2RLTWS. ZOBH
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7z
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(3) BRILZEERTCIT BRIEEOELE
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Table 5. Relation between the existence of
exposed iron face on tin-plate and
tin loss in weight.

Tin loss in weight
Concentra-| Dissolu- (g) .
tion of HCl{tion time Existence | No exist- Difference
of iron |ence of
(N) ( min) |face iron face (g)
2 40 00048 0-0013 0-0035
4 30 0°0035 0-0018 0-0017
6 20 0-0023 0-0020, 0-0003
8 10 0-0030 0- 0036 0-0000

Table 6. Electric current density* on exposed
iron face.

Acidity of HCl (N) | Current density (#A/cm?2)

2 293
4 193
6 51
8 0
* D=Q/S ¢
Q: Amount of electricity to dissolve constant quantity
(Mg) of tin.

§ : Area of exposed iron face (cm?2)
t : Time (sec).

AV — TR R, RILEEIHICE Fe BFETH
& wER7z. Table 2 5 XU 3 OEEFEOLSFRT
FeS BERXNTW5BH, Zhidtigko &8> 27,
BHBIC FeS BFEEL-ZEERLTWVWS. Doz
b, BRILZERIE SnS 23F:pk4T Z iz FeS H5RE
LidbDrEzbh5.
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FIRT 20min B L, FIEWIFEE LA HS ZxF -
Vo BEBREERC L OTEREL, Fe BnRBiE®m» S
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e L B E9.
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