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Some Comparati&e Tests of Electrolytic Tin Plates and Hot Dipped
Tin Plates in Cans for Japanese Canned "Mandarin” Oranges ------ 4D

Some Aspects of the Internal Corrosion of the Test Cans-:----- @®
Amounts of Dissolved Iron and Tin in the Products

Iwao Shiga and Keiichi Kimura

To understand quantatively the internal corrosion of electrotin plate can comparing with
that of the hot dipped tin plate can in current use, and to know the effect of inside enam-
eling to the corrosion, these experiments were carried out.

After storage period of 114 days at mean temperature of about 35°C, the products were
digested with a mixture of sulfuric acid and perchloric acid in a Kjeldahl flask and then
subjected to the colorimetric analysis of iron and tin. V

Thiocyanate method was used for dstermination of iron. Intensity of red color of thiocya;
nate iron complex was measured in the Hitachi Photo Electric Spectrophoto-meter EPB-U
at a wave length of 470 millimicrons. Cheftel’'s method using dithiol was used in the de-
termination of tin. The intensity of the red dithiol-tin compléx was measured in the Hitachi
Photo Electric Spectrophotometer EPB-U at a wave length of 530 millimicrons.

Analytical results for iron-and tin contents are shown in the table | and ] respectively.
Relations of iron content, tin content and iron plus tin content to the can vacuum are shown

in the Fig.[,], and ]| respectively. Fig.[V shows the relation between iron content and tin

content.

On the basis of the tests, following conclusions seems to be possible:
1. Corrosion rates of tin in the electrotin-plate cans inclusing ”"G”- and "F” can, were

much more severe, and resulted in shorter life. The above results will be explained by
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the fact that in a corrosion by acid products such as oranges, thinner tin coat results in
a faster and larger enlargement of area of exposed iron, and a larger area of exposed
iron accelerates the detinning much more severely.

2. Fully inside enameling prevented the corrosion of tin rather effectively, but the fact that
iron content was somewhat high in the electrotin-plate can suggests the development of
the local corrosion at the diecontinuity of the enamel film. The faster and larger deve-
lopment of the local corrosion in the fully inside enameled electrotin plate can led to
the failure at a shorter period of storage.

3. Significant differences for tin-and iron contents could not be found out between "D” and
nCror "B”, "D" denotes the so-called composite can.

4. Thefe was a general trend of the linear relationship between iron content and can
vacuum.

5. There was also a general trend of the linear relationship between tin content and can
vacuum after the tin content had reached at an amouni. It seems likely that hydrogen

evolved by the time had been consumed by some reducible elements.

Acknowledgment : The authors wish to thank Dr. Cheftel and Dr. Dickinson for kindness in
' sending their excellent papers describing the colorimetric determination

of tin in food products.
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Table [. Iron content in the products (p.p.m.)

Codes of the : L. S. D.
A B C D E F G H
test can (p=0.05)

2.9 3.1 2.9 2.8 4.0 8.8 8.1 3.2
Fe content | 2.7 3.1 3.0 3.3 5.5 11.5 7.6 2.1
4.0 4.5 3.1 3.5 5.2 7.4 10.4 2.4

Mean 32 | 36| 30 32| 49| 92| 87| 26 1.8

Notes
A = Fully inside enamelled hot dipped tin plate can
B = Partially inside enameled hot dipped tin plate can —enameled ends on plain body. -
C = Plain hot dipped tin plate can
D = The so-called composite or combination can—-enameled electrotin plate ends on plain hot
dipped tin plate body.
= Fully inside enameled electrotin plate can.
= Partially inside enameled electrotin plate can——enameled ends on plain body.

= Plain elctrotin plate can.

oo mm
[

= Partially inside enameled hot dipped tin plate can —enameled ends on body with enameled

both flanges



Table J. Tin content in the products (p.p.m.)

| 3
Codes of the [ | ‘
tost ‘pan A B C D E F G i H
\
28.4 105.6 119.2 110.4 36.0 173.6 217.2 95.2
Tin content + 36.8 133.6 131.6 105.6 40.4 « 222.8 158.8 | 98.8
I - 29.2 116.4 132.4 v 127.6 34.4 178.8 271.2 l 94 .4
\
Mean ‘, 31.5 118.5 127.7 114.5 36.9 191.7 215.7 ! $56.1
Table . Vacuum in inches at 20°C
: I
Codes of the - ~ L.S. D.
test can | A B c D E F ’ G H (5=0.08)
! 104 | 9.6 100 | 100 | 9.0 54 | 3.3 | 9.1
Vacuum 11.3 9.9 10.4 11.2 10.3 3.2 6.1 9.8
( 9.9 10.7 9.6 10.4 9.0 7.0 | 1.2 9.8
Mean 10.5 | 10.1 | 10.0 | 10.5 9.4 52 | 35| 9.6 2.1
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Fig. T. Relation of iron content to the can vacuum
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Fig. . Relation of tin content to the can vacuum
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Fig.-[V .5 Relation between iron content and tin content.
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