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Studies on Internal Corrosion of Cans (VI)
Influence of Oxygen in Headspace and of Nitrate Upon

Headspace Corrosion in Canned Orange Drink

Yoshitomo Iwamoto, Yoshiaki Ikegami, Yuuko Maeda and Takatomo Horio

Summary

1. The headspace corrosion (“surface corrosion™) of uncoated cans of orange drink was
investigated in detail in relation to the amount of trapped oxygen, nitrate content and pH.
Results obtained are as follows.
{a) The headspace corrosion is remarkable affected by the oxygen content in the
headspace, while no significant effect of nitrate was indicated.
(b When the same amount of oxygen is contained heavier headspace corrosion took place
at pH 3 than at pH 5.
2. Forty five to ninty per cent of headspace oxygen disappeared within 1 day after
manufacture, more than 95 per cent within 8 days, and 100 per cent within 15 days.
3. After the disappearance of headspace oxygen, no marked headspace corrosion
proceeded, and a steady, slow detinning took place.
4. A strict proportionality was observed between the velocity of oxygen disappearance
and of tin-dissolving.
5. Tt was confirmed that detinning of cans of acid products containing nitrate is initiated
by the trace amount of trapped oxygen which attacks tin followed by tin-dissolving accelerated

by nitrate.
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Table 3 Trapped gases in headspace

il ‘ Coated cans* (Control) ml Plain cans (Test packs) ml
ark : — =
Total gas CO, | N, H, 0, |[Total gas] CO, | N, H, | O
| R | = ! | | =
1 5.9 0.1 4.5 | € 0.1 1.2 5.1 0.2 | 49 | <01 | 1.3
2 | 9,1 0.1 7.0 | <€ 0.1 1.9 | 71 | 6.2 6.8 | < 0.1 1.8
3 14.2 0.2 | 10,9 | < 0.1 3.0 2.1 g | w7 | €0l 8.5
4 18.1 0.3 | 13.9 | < 0.1 3.8 14.8 0.2 | 4.6 | <01 3.9

# : Coated cans were used as controls in which no significant decrease proceeded
## : Calculated by analvzing nitrogen in headspace
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Fig. 1 Oxygen gas in headspace and tin dissolving during storage of canned orange drink at 5°C
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Fig. 2 Oxygen gas in headspace and tin dissolving during storage of canned orange
drink at room temp.



6 300
NO;—N : O ppm

=9
E
@
94 200p
o g
£ a
23l 4
- ]
=12
= = 1
G2} 2100
o = i
5| = |
51 | = 3 Sn dissolved

-—— 0, in headspace

15
Storage period(days)

6r  300f

b

E

"

S4f 200

=

Zal 2

£ ~

Rl &

g | 5

B2l 3100

.E;D =

é?l | E . —— Sn dissolved

N s 0. in headspace
b —~_\E\L i ——

¥ 07 8 15 30

Storage period(days)

Fig. 3 Oxvygen gas in headspace and tin dissolving during storage of canned

orange drink at 37°C
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Table 5 Analyeiz of orange drink before packing

1_7 Acidity i?eii N Sn Pb Vitamin C| NO/-N
Mar | Brix | Gs'cita. ) | PP | (opm)  (ppm) | (ppm) | (me%) | (opm)

1&3 | 144 | o057 | 3.0 1.0 | €1 | <ol | 320 Tr.
&4 | 134 | 0.5 | 5.1 .0 | €1 | <01 | 302 T
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Fig. 5 O=xygen gas in headspace and tin dissolving during storage af canned orange drink
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Table 6 Score Sheet for canned arange drink (90 days storage)

n Vitamin C

Net wt. Vac, ‘ Headspace Fe 3

Stored | Mark | ) | (cm/Hg) () | P ‘ (ppm) ‘ (bpm) | (me2)
1 209 a2 ‘ 8.0 3.0 | 1.3 ‘ 5 30.3

Room 2 209 2 | 85 50 | 39 | 1 22.1
temp. 3 190 27 16.7 3.0 6.9 247 28.5
4 191 3% 17.8 5.0 4.9 164 20.7

1 210 31 ‘ 8.2 3.0 1.2 139 28.7

) 2 210 3 8.5 5.1 5.0 87 2.7
qe 3 191 34 16.7 3.0 7.3 283 2.1
4 191 Mo 170 5.1 5.4 175 18.7
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