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This invention relates to improvements in the
packaging of materials in metal containers and
more particularly to the packaging of paste-like
materials in collapsible tube containers made of
aluminum, or a suitable alloy thereof, the alumi-
num tubes being treated prior to filling to render
the same resistant to the corrosive attack of such
products. The invention will ke described with
particular reference to the packaging of tooth

paste, but it will be obviovs that the invention 1I

is applicable to the packaging of other materials
of a similar nature such as cosmetic creams,
pastes, ete.

In the packaging and merchandising of tooth
paste and similar products which contain water-
soluble salts and the like substances which attack
aluminum, corrosion kecomes a serious problem
when such products- are packaged in collapsible
aluminum tube containers. The corrosive attack
usually manifests itself in the form of pitting
which represents a severe form of localized
attack, the corrosion taking place on the inner
surfaces of the tubes. The walls of collapsible
aluminum tubes are purposely made very thin,
usually on the order of ahout four or five thou-
sandths of an inch or less in thickness, in order
to conserve metal and provide a tube which is
easily flexed and collapsed during use. The thin-
ness of the walls of such a collapsible tube,
although desirable for certain prrposes, shortens
the time when a tube may fail by corrosion, as
for examnle, where the -corrosive atftack is so
extreme that actual perforation of the thin walls
of the tube takes place. Such a tube, moreover,
is easily flexed and dented during handling and

storage producing local stresses and work hard-

ened areas in the metal walls which appear to
induce corrosive attack at such areas.

To overcome this corrosion problem, protective
linings such as cellulose acetate, fibreless cellu-
lose hydrate, phenolic-type lacquers and the like
film-forming coatings have been emvloyed, but
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such methods substantially increase the cost of =

the container which, of course, is undesirable
inasmuch as such tubes are not refilled, reing
discarded after using up the contents. Aside
from the cost angle, the inner liner coatings are
often attacked by the contents of the container.
It is also difficult to form a continuous unbroken
protective liner or coating on the inner surfaces
of such collapsible aluminum tubes which will
provide adequate protecticn thereof and not tend
to peel or flake off when the tubes are flexed and
collapsed in the usual manner during use.
Other forms of collapsible tubes also have been
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employed, for example tinned lead tubes, but
such tubes are expensive and have the added dis~
advantage that the contents cof the container
may become contaminated with lead which is
toxic. Aluminum metal on the other hand is
practically non-toxic and can be suitably formed
into tubes which are soft and particularly adapt-
ed for use as collapsible tube containers where
corrosion is not encountered.

While numerous methods for treating alumi-
num and aluminum oxide surface coatings to im-
prove their resistance to corrosion have been de~-
seribed in the literature and patents relating to
aluminum, insofar as known heretcfore, no com-
mercially practicable and simple method has been
devised for treating collapsible aluminum tube
containers in the packaging of paste-like com-
positions to provide a tube which is resistant to
the corrosive attack of such compositions,

In the usual method of producing soff, col-
lapsible aluminum tube containers, it is cus-
tomary to extrude the tubes from a block or piece
of relatively pure aluminum metal (99.5--per cent
aluminum) and thereafter subject the extruded
tube to an annealing treatment so as to change
the erystalline structure of the metal and pro-
dure a soft, flexible tube which is readily col-
lapsed ang rolled upon itself. While it is known
that annealing of aluminum metal which has
been cold-worked improves its resistance to eor-
rosion, it has been observed that such annealing
treatment alone of collapsible aluminum tubes
does not provide sufficient resistance to the cor-
rosive attack of electrolytic pastes such as con-
tavned in tooth paste and the like products.

"In accordance with the present invention it has
been found, after considerable experimental
work, that a collapsible aluminum tube container
hfwwncr exceptionally good resistance to the cor-
rosive attack by such paste-like products is pro-
duced by immersing the tube in boiling water
or a boiling agueous solution prior to filling the
tube. The treatment not only increases the cor-
rosion resistance of the aluminum tube but re-
moves impurities from the surface of the tube
which may otherwise initiate electrolytic action
and localized corrosion. In addition the treat-

-ment provides a tube having a clean and ster-

ilized surface for receiving the paste-like prod-
uet which is desirable. There is, moreover, no
need of employing protective liners or auxiliary
coatings on the inside of the tube as afore-
mentioned.

A preferred manner of packaging tooth paste
in a collapsible aluminum tube container in ac-
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cordance with this invention comprises immers-
ing the aluminum tube in boiling water for a pe-
riod of from about one-half to two hours, and
after removing the tube and allowing it to dry,
filling the same with tooth paste. A number of
tubes ordinarily are treated at the same time,
the treatment being carried out preferably after
such aluminum tubes have been annealed. If
desired, however, the boiling water treatment of
the tubes may be performed prior to the anneal-
ing treatment, or at some other time. prior. to
filling the same with the paste-like product.

The following example illustrates the .improved
corrosion resistance of collapsible aluminum tube
containers which were subjected to a boiling water
treatment and thereafter filled with tooth paste
in accordance with this invention.

Three batches each comprising about 65 alumi-
num tube containers were placed horizontally in
a cylindrical glass rack open at each end, the
tubes having been annealed but undecorated and
uncapped. 'The glass rack and tubes were then
suitably susrended in a stainless steel pot contain-
ing.boiling distilled water, the tubes remaining

completely subimerged in the boiling water for -

one and a half hours. Following this treatment,
the tubes were removed from the hath, drained
dry and after filling with tooth paste were stored
at room temperature until tested for corrosion
resistance. All the tubes were filled simultane-
ously to eliminate possible filling variaticns. At
the same time a corresponding quantity of each
of the three original batches of tubes, which had
not been treated with boiling water, were filled
with dental cream as control samples.

The. corrosion test data resulfs obtained with
the batches of untreated and treated aluminum
tube containers, as described, are tabulated as
follows:

Percent of tubes showing pinhole corrosion

Untreated Tubes Treated Tubes

Bateh
After 134 | After 414 | After 134 | After 434
Mo. Mo. Mo. Mo,
- 37 44 0 0
R 13 18 0 134
. 11 11 134

As- the tabulated results indicate, aluminum
tubes which were subjected to the boiling water
treatment prior to filling with tooth paste show
exceptional good resistance to corrosion after
over four months storage. While the reason for
this increased resistance is not definitely known
it -is. believed that the improvement is brought
about due to the removal of impurities from the
metal surface and the production of a relatively
thick continuous non-porous oxide and/or hy-
droxide layer over the surfaces of the aluminum
metal which resists attack by corrosive sub-
stances.

The collepsible aluminum tubes may be formed
in any suiteble manner, a number of different
processes being known, and such preformed tubes
thersafter trested with boiling agueous solution
prior to filling with tooth paste in accordance
with the invention.

In carrying out the process with a tube which
has been formed, for example, by extrusion as
commercially practiced and subsequently an-
nealed, the surfaces of the aluminum tube are
suitakly cleaned of grease and foreign matter in~
cluding any lubricant such as commonly eme
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ployed during the extrusion process. The tube
is then immersed in a bath of boiling water for
a time effective to provide increased resistance
to corrosion.

Cleaning of the aluminum metal tubes may be
accomplished in any desired manner such as by
washing  with conventional cleaning solutions,
using for example an agqueous alkali metal phos-
phate or carbonate solution, and such as emul-
sify and remove grease and/or other foreign mat-
ter. Removal of organic and volatilizable im-
purities from the surfaces of the tube, if desired,
may be. effected by merely heating the tube to a
temperature sufficient to volatilize and burn off
such extranecus matber, and thereafter subject-
ing the tuke to koiling water. The cleaning step,
however, may be omitted and is not essential to
tne process but can be used to advantage where
the surfaces of the tube are contaminated with
impurities which are difficult to remove during
the boiling water treatment.

Tn‘ water or sgueouns soluticn smpleoyed for
ating the collapsible aluminum tubes need not
o distilled water and ordinary soit or hard
may be used for this purpose. Further, if
z plcv‘reruca of such agqueous
enhanced by the addition of
S, T e treating solution may.
1 but small amounts of suit~
able - \va.i;ei'~so‘m::le 'mcu ives sueh as oxidizing
38 i , 0¥ .o;a’la es, ete.

The temperat‘m the boiling solutions during
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treatiment of the \Vlll usually he about 140°

hove de ible matter in
solubion and a novphc] ic pre “me ce in
zeneral, however, the solution femper will

not pe above about 125° C. Tem'psratmw sone-
what below 100° C. may be employved but the ve-
sults obtained are not as good as wihere the
tuvpes are treated for a lixe period wherein the
treating solution is maintained at the boiling
point. The duration of treatment will vary de-
pending upon the particular compesition and sur-
face condition of the metal tube used as well as
the temuperature of the treating solution. Pref-
srably the tubes will be kept immersed in the
boiling agueous solution for about thirty minutes
or more, and such as effective to produce the de-
sired corrosion resistance properties witheut sub-
stantially altering the softuess and fexibility
characteristic properties of the collapsible tubes.

Employing the method described in the pack-
aging of tooth paste, a finished package of tooth
paste is provided which can be stored for long
periods of time without encountering the cor-
rosion difiiculties described. An improved col-
lapsible aluminum. tuke container, moreover, Is
produced which is especially useful for packaging
and marketing paste-like materials which tend to
cause corrosion of aiuminum metal surfaces when
stored in contact therewith.

Although & preferred method of treating col-
lapsible aluminum tubs containers preparatory
to filling the same with naste-like materials such
as tooth paste has been described, it will be un-
derstood that variations of the method may be
used to accomplish the same purpose by those
skilled in the art and that such variations and
modifications are intended to be included in the
present invention, heing limited only as specifi-
cally called for in the appended claims.

What is claimed is:

1. A process of packaging pasty material in a
collapsible aluminum tube container, which ma-
terial is. eorrosive to. aluminum metal surfaces,
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comprising the steps of immersing an annealed,
collapsible tube of aluminum of a purity of at
least 99.5% whose surfaces are free from artifi-
cially deposited coatings of aluminum oxide in a
boiling water bath for a pericd of time of approxi-
mately one-half to two hours whereby the corro-
slon resistance of the aluminum metal surfaces
of the tube is substantially increased, and then
filling said collapsible aluminum tube with said
corrosive pasty material,

2. A process of packaging pasty material in a
collapsible aluminum tube container, said ma-
terial being corrosive to aluminum metal surfaces,
which comprises subjecting an annealed, collaps-
ible tube of aluminum of a purity of at least
99.5% whose surfaces are free from artificially
deposited coatings of aluminum oxide to the ac-
tion of boiling water for a period of time of ap~
proximately one-half to two hours whereby the
surface of said aluminum tube is provided with
increased resistance to corrosion, and filling said
collapsible aluminum tube with corrosive pasty
material.

WILLIAM THOMAS EGAN.
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