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3 Claims. 

This invention relates-to improvements in tin ~. 
. plate and treatment of tin. plate containers. 

- A co-pending application of William Clayton, 
?led July 2, 1936, Serial No. 88,689, describes the 

5 electrophoretic deposition of lacqueron tin plate 
in which an anodic ?lm may be formed- beneath 
the lacquer. 

I have now found that anodic protection is 
especially applicable to containers for foodstuffs 

10 with the object‘ of preventing or reducing sul 
phide staining. I have discovered that by suit 
able electrolytic treatment, for example, in dilute 
ammonia, the tin plate forming the anode, ?lms 
can be produced which, while being imperceptible, 

I‘ have the effect of rendering the vtin plate resist 
ant to sulphide staining by many foodstuffs which‘ 
normally discolour tin, the containers appearing 
clean‘andbright after retorting. 
According to the invention it is possible to pack 

20' suitable foodstuffs e. g. meat rolls, meat soups, , 
peas, in anodically protected tin plate containers 
without any further protection by lacquer orv 
otherwise. ' After washing the protected tin' 
plate, drying is usually unnecessary before ?lling 

25 the cans with foodstuffs. The foodstuffs men 
tioned above are‘approximately neutral or only 
slightly acid in reaction, but in contact with 
strongly acid foodstuffs such as fruits, it isde 
sirable to protect the anodically oxidised surface~v ' 

30 with a coating of lacquer, which may however 
be transparent. ' ' 

In some other casesit may be desirable to 
provide a layer of lacquer e. g. with foodstuffs 
‘which produce sulphur heavily such as canned 

35 shrimps. In this case prolonged anodic treat 
ment may be followed by electrodeposition of 
lacquer or by spraying or rolling lacquer, fol 
lowed by stoving. ' _ 

In applying this process on a commercial scale, 
‘ 40 .a difficulty arises from the fact that often the ‘ 

tin plate used for making the containers comes 
from a number of different manufacturers. My 
investigations have shown that the surface of 
the ordinary tin plate of commerce is generally 

45 covered with a thin, almost imperceptible ?lm 
probably consisting of oxide, organic matter, or 
both. The characteristics of this film, however, 
may vary considerably according to the source 
of-the plate, and these differences are probably, 

50 associated with variations in manufacturing pro 
cedure. As examples of the differences which 
are to be found between different brands of tin 
plate, I may quote the following: 

1. The colour of the plate, when compared with 
55, a freshly de-?lmed sample, appears distinctly 

(Cl. 204-1) ' 

yellow with some brands, while others show a. 
scarcely perceptible difference; various degrees of 
coloration may be observed, according to the 
make or batch of plate. a ' - 

2. If a sulphur-containing foodstuff is proc- 5 
essed in unlacquered cans, the intensity of sul 
phide staining under otherwise identical condi 
tions depends considerably on the brand of plate, 
whereas with de-?lmed tin plates the intensity is 
substantially the same in all cases. 

3. On anodic treatment of the plate in an 
electrolyte'such as dilute ammonia, at a current. 
density such that a vigorous evolution of oxygen 
occurs, it is observed with some brands that the _ 

10 

gas is evolved from the surface in ?ne bubbles, 15 ' 
the surface itself exhibiting sequences of inter-e 
ference tints on continued electrolysis. With 
other brands, large bubbles are formed which 
leave the surface with difficulty, interference 
tints are not shown, and on withdrawing the 20v 
sample the surface appears mottled, due to un 
even thickening of the anodic ?lm. On de 
?lming._however, all samples behave similarly, 
giving ?ne'bubbles and interference tints. 

I have further found that this pre-existing ?lm 25 
on the plate affects the anodic process, and owing 
to .the above-mentioned differences, between the‘ 
?lms on plates from different sources, it cannot 
be ensured that-a given anodic treatment will 
,produce the same result in all cases. This di?i- 30 
culty may be overcome by removing the pre 
‘existing ?lm by electrolytic means, before sub 
jecting the plate to an anodic treatment for pro- ' 
tection against sulphide staining. ' 

I‘ have now found that in many cases it is 35 
possible to remove pre-existing ?lms by cathodic 
polarization, for example, in the same electrolyte 
as used for anodic treatment, but in practice I 
have found that this method is not always satis 
factory. While reduction of pre-existing oxide 40 
appears to take place, cathodic treatment often 
fails to remove the ?lm completely. This is 
shown by the facts that the tin plate surface still 
shows ,“water-break,” i. e., is not completely 
wettable by water, and that the e?icacy of the 45 
subsequent anodic treatment is'less than when 
-de-?lming is achieved by the method to be de 
scribed. , - , , 

According-to a further feature of the present 
invention, pre-existing ?lms are removed and an 50 

. anodic ?lm formed'on thetin plate surface by 
treatment in a‘ single electrolyte, for example 
ammonia or [ammonium carbonate, in which the ' 
tin plate functions alternately as anode and as 
cathode, the last function being as anode. For N; 
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example, the tin plate may be made ?rst anode, 
then cathode, then'anode again. The comple 
mentary electrode is convenientlyof nickel or 
stainless steel. In this example, the preliminary 
anodic and cathodic treatments are preferably 
effected at such current densities and for such 
times that vigorous gas evolution occurs, with 
the object of disrupting the pro-existing ?lm, but 
the ?nal anodic treatment is preferably carried 
out under such conditions of current density and 
time that substantial gas evolution is avoided. 
The conditions are not critical, and the‘ follow— 
ing example is merely typical of many which have 
been found suitable. 

First anodic treatment: 40-60 amps/sq. ft. for 
2 secs. ' 

Cathodic treatment: 40-60 amps/sq. ft. for 2 
secs. _ 

Final anodic treatment: 4 amps./sq. ft. for 2-6 
secs. 

I have found that the sequence of anodic and 
cathodic pre-treatments has the effect of re 
moving the pre-existing ?lm much more 
thoroughly than does simple cathodic treatment. 
Thus the plate after de-?lming by the former 
method does not show “waterebreak,” and e?ec- ‘ 
tive protection against a given sulphur-contain 
ing foodstuff is obtained with a shorter ?nal 
anodic treatment. 
An important feature of the invention is that 

the whole of the operations may be e?ected in 
the same electrolyte, thus avoiding the need for 
intermediate washing between the various stages. 
Where the invention is applied to fabricated con 
tainers, the sequence of operations may be car 
ried outv with a single 'charge of electrolyte in 
each container, but where tin-plate sheets are 
treated it may be advantageous to pass the sheets 
through a separate bath of‘ electrolyte for each 
stage, ‘in order to avoid short-circuiting of the 
current between successive sheets undergoing 
di?’erent stages of treatment. Thus tin-plate 
cans may be treated on a conveyor or'on a cir 
cular rotating platform, an electrode being auto 
matically. brought inside each can. 
Although in the above examples the use of 

ammonia or ammonium carbonate as electrolyte 
has been mentioned, the invention is not re 
stricted to these substances. These are, how 
ever, preferred, singly or in conjunction, on ac 
count of their complete volatility on drying by 
heat. Thus no deleterious residue need be left 
on the plate through insu?lcient rinsing after 
treatment. Alternatively, if the cans are rinsed 
but not dried, there is no possibility of harmful 
material entering the food. Many other solu 
tions are suitable, not necessarily alkaline or 
oxidising, the essential requirement being that 
a compact ?lm consisting of, or containing, tin 
oxide shall precipitate on the tin-plate anode. 
as a result of electrolysis. Thus for example, 
sodium or potassium dihydrogen' phosphate 
(acid), sodium or potassium mono-hydrogen 
phosphate (alkaline), or an equimolecular mix 
ture of these (approximately neutral) are all 
suitable. _ _ 

' As an example of suitable strength, I may men 
tion an electrolyte consisting of three parts of 
0.880 ammonia and ninety-seven parts of dis 
tilled water. , 
Although a principal object of the invention 

is to enable sulphur-containing foodstuffs of a 
neutral character to be packed in tin-plate con 
tainers without the necessity for using lacquer, 

2,215,165‘ 
where this would otherwise be desirable, I have 
found that a valuable application‘ of the inven 
tion is the pre-treatment of tin-plate sheets or 
cans which are to be lacquered. It is well known 
in the art that satisfactory lacquering of tin 
plate requires the surface to be as free as possible 
from grease or other foreign matter, and my 
process, by removing preexisting surface im 
purities and forming a clean ?lm of tin oxide, 
provides an excellent basis for .a lacquer ?lm. 
This is not true of simple anodic treatment, since 
the pre-existing ?lm is not then removed. The 
lacquer may be applied by roller, spray, or elece 

I trodeposition. ' 

The invention includes the preparatory de- 
?lming treatment whether followed by anodic 
protection, either in the same or in a different 
bath, or by application of lacquer. 

I have found, however, that when a lacquer 
of the usual resin/drying oil type is applied by 
either of the ?rst two methods mentioned, the 
acidity of the lacquer may be su?icient for an 
oxide ?lm on the tin-plate surface, whether al 
ready existing or formed according to‘ the present 
invention, to be dissolved in or disintegrated by 
the lacquer. In such a case tin-plate lacquered 
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after treatment according to the invention so as " 
to form an anodic oxide ?lm does not show su 
perior resistance to sulphur compounds, over 
plate lacquered without pretreatment, although 
the continuity of the lacquer ?lm may be su 
perior. This loss of resistance to sulphur com 
pounds does not occurwhen the lacquer is sum 
ciently neutralized by emulsi?cation in an alka 
line medium, and applied by electrodeposition. 
In this method anodic protection of the tin-plate 
may be obtained concurrently with the deposition 
of lacquer, but since the two processes are inter 
dependent the extent of anodic oxidation is a 
function of the lacquer deposition, and it may 
be advantageous to provide a‘ preliminary anodic 
?lm by treatment according to the present inven 
tion, before electrodeposition of lacquer. More 
over, as has been mentioned; by this means an 
improved surface for reception of the lacquer 
may be obtained. 
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My experiments have further shown that even ' 
where the anodically oxidised tin-plate is lac 
quered by electrodeposition, the lacquered plate 
shows loss of resistance to sulphur compounds if 
the ?nal anodicstage of the pre-treatment has 
been carried outat too high a current density 
or for too long a time. This does not happen if 
the ?nal anodic stage of the pre-treatment is 
such that vigorous gassing does not occur, as al 
ready recommended. 

I claim asiny invention: 
1. Process of treating tin-plate which consists 

in subjecting the tin-plate to anodic oxidation 
in an aqueous solution of an electrolyte capable 
of producing a compact ?lm containing tin oxide, 
then to cathodic treatment in a solution, the 
anodic and cathodic treatments being effected 
at such current densities and for such times ‘that 
vigorous gas evolution occurs, and then coating 
with a thin ?lm of tin- oxide by a ?nal anodic 
treatment carried out under such conditions of 
current density and time that substantial gas 
evolution is avoided. 

2_. Process of treating tin-plate which consists 
in subjecting the tin-plate to anodic oxidation 
in an aqueous solution of an electrolyte capable 
of producing a compact ?lm containing tin oxide, 

50 

55 

65 

then to cathodic treatment in an aqueous solu- ' 
tion, the candle and cathodic treatments being 75 ' 
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effected at such current densities and for such 
times that vigorous gas evolution occurs, then to 
anodic oxidation under such conditions of cur 
rentidensity and time that substantial gas, evolu 
tion is avoided to form‘a coating of a thin ?lm 
of tin oxide, and to coating with lacquer by elec 
trodeposition. ' 1 

3. Process‘ of treating tin-plate which consists‘ 
in subjecting tin-plate in an aqueous solution 

10 of an electrolyte to anodic' oxidation and'then to 

cathodic polarization, the anodic and cathodic 
treatments being e?ected at such current densi 
ties and for such‘times that-vigorous gas evolu 
tion. occurs, whereby a de?lmed tin-plate is ob 
tained, and ?nally in‘_an aqueous solution of an 
electrolyte to anodic oxidation under such con 
ditions of current density and time that substan 
tial gas evolution is avoided‘ to produce a tin 
plate resistant to sulphide staining. ' ‘ 
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