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Studies on the Internal Corrosion of Cans-V

Tin dissolving after opening canned acid products

YosHitomo IwamoTo, Yuuko Maepa and TakaTtomo Horio

Summary

It is known that corrosion of inner tin-plate surface of can is greatly accelerated
under oxygen atmosphere. The present study deals with the attitude of tin-dissolving
in canned acid products after opening.

Canned drinks and fruits were opened and allowed to stand either at room temp-
erature or in a refrigirator. The products were then subjected to the analysis of tin
after appropriate storage periods.

(1) Tin-dissolving proceeds rapidly after opening of the canned products in
uncoated cans regardless of the storage temperature.  After storage for 3~6 hrs. tin
content in orange drink, pineapple drink and mandarin orange in syrup was appro-
ximately 2 times that when opened. Tin content reached this level 24~48 hrs.  after
opening canned nectars, peaches or cherries in syrup in which corrosion is believed to
proceed slower (Table 1 and 2.).

(2) When the canned foods are kept under the same oxygen atmosphere, the
extent of the corrosion at the product level edge was found to be significantly different
depending on the contents.

(3) Caution must be paid on the storage after opening canned products contained
in uncoated cans, especially those in uncoated smaller cans.

(4) No appreciable increase of tin content is observed in canned products contained
in enameled cans.
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Table 1 Change in tin content after opening of canned beverages.

Can CI)rESéggscoatmg Maintained Fe (ppm) Sn_(ppm)

Content size |~ pH tem When 48 hrs| When |1 hr. |3hrs. [6hrs. [24 hrs4g hrs.
Body | Ends p- opened| later |opened| later | later | later | later | later

Orange e
ol . 5°C. 1| 17 57| 62| 76| 1w01| 173| 226
juice 1] 200| Plain | Coated | 3.0 Room temp, 1.3 |16.4| 56| 59| 75| 110| 197 | 201
C:{ﬁ‘c’ege J 200| Coated | Coated | 3.4{ Room temp] 4.11 5.4| 8.2 9.8 1| 14| 16
Pine- . <C. 3.8| 5.3 65| 71| 92| 106| 192 203
apple Plain | Coated | 3.2 R temp.| 33107 | 61| 65| 82| 117| 205| 330

cae |J 200

jice -
1.9] 3.9 18 21| 22| 22 25
drink Coated | Coated | 3.0 Room temp.| 211 31 20 20 53 24 28
. 5°C. 3.8 4.0| 105| 112 115| 125 153 | 194

Plain | Coated | 4.2/ .. °
Tomato Room temp. 4.0 | 4.0 105| 110 118 | 137 | 168 | 219
uice J 200 | s6| 72| 1 13| 15| 16| 20
Coated | Coated | 4.0l Room temp.. 6.1 | 7.0 5.7 9.8 10 12 11
| 50| 59| 6.8 82| 9.8 13| 14
{\PPle | 7 200| Coated | Coated | 3.3 Room temp 5.0 | 6.1| 4.5 46| 57| n| n

Grape .
T 5°C. 1.5| 1.6 0.4 2.5
juice |J 200) Coated | Coated | 2.7) oo temp,| 1.4 | 1.8 | 0.4 5.9
Orange | ; . . ; 5°C. 2.3 2.7 45| 45| 49| e1| 78| 105
nectar | 280| Plain | Plain | 3.4 poornYempl 204 | 32| 47| 52| 55| 70| 99| 133
Peach . . 5°C. 2.0] 2.1 39 39 40 41 63 92
nectar [J 250| Plain | Plain 3.5 poorNemn! 22| 24| 38| 37| 39| 49| 73| 116
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SEEICHMUI. SRBICEOT HBRMKICIBRERD 2 ~45L72D, AREAREID LS
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ol R XEAISHEIRIC 2 fICMNLTWBLER, AL v Y, E—F R 2 —TEVTHLRXE
324 ~48 S IC BB ER D 2 f5ICEL TV S
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Table 2 Change in tin content after opening of canned fruits.

. . . -
Can| Loside coating Maintained | "¢ (PP ~ Sn (pom)
Content size pH tem When 48 hrs.| When | 1 hr. }shrs. 6 hrs. 24 hrs.dg hrs.
Body | Ends P opened| later |opened| later ‘ later | later | later | later
. o 2.5 6.2 104 1021 112 126 | 136 ] 216
Mandarin 5°C 2.0|26.0| 67| 86| 116| 144 | 263 | 408
orange 5 | Plain | Coated | 3.1
s . 2.6117.3 98 96 | 124 130 171 | 270
in syrup Roomtemp| 56\ e7'3| 65| 77| 106| 150 | 304 | 430
5o 2.8 3.3 50| 49| 56| 65| 86| 133
Pear 2.21 3.4 38 40 57 58 74 113
4 | Plain |[Coated| 4.0
in syrup 3.0| 3.9 63 67 70 88 [ 119 ] 151
Roomtemp. o)\ 351 45| so| s8] 72| 90| 145
. = 2,8 3.3 81 91 109 | 109 | 118 | 159
White 5°C 21| 28| 48| 58| 66| 66| 83| 120
peach 4 | Plain [Coated | 3.7
s 2.7 2.8 71 78 | 100 | 104 | 130 | 163
in syrup Roomtemp, 55| 58| 46| s0| 55| 77| 101 127
X 5°C 3.2 5.0 80 88 93 101 140 219
Pineapple 2.2 7.1 73 78 91| 115| 131 | 209
3 | Plain | Plain | 3.5
in syrup 2.9] 9.2 82 80 93 [ 105 1| 150 ( 232
Room temp. o4 | 74| 72| 75| o1| 123 150 211
i 5°C 5.5 6.2 155 156 | 160 | 190 [ 229
Cherries P P 3.4 3.4 39 48 53 99 | 128
4 lain lain | 3.8
s e EENEEEE

# Upper : Metal content in solids.
Lower : Metal content in syrup.
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