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Three methods have hitherto been employed
for the protection of metals against corrosion:

(1) Electrolytic treatment, that is io say the
application of an ezternal source of electric cur-
rent—By this means one can either ohiain an
electrodeposited layer of another metal {(as for
instance in nickel and chromium plating) ; a de-
posit of an oxide or & salt of the metal to be pro-
tected (as for Instance in the case of the anodie
treatment of aluminjum or the silicate treatment
of magnesium); or the electrodeposition of the
oxlide of another metal, always more or less mixed
with the oxide of the metal to be protected (as
for instance in the case of the treatment of mag-
nesium with glternating current in a solution
contalning chromic lons) .

(2) Chemical treatment—By this means ohe
obtalns on the surface of the metal to be pro-
tected, as the result of the chemical action of the
mediumn in which it is immersed, a layer of one
of its oxldes or salts (as for instance in the phos-
phatisation of iron or in one of the chemlecal
processes for the protection of aluminium by oxi-
dation); the deposition of a layer of metal by
ionle displacement (as for example in the de-
position of copper on zinc immersed in a solution
of a copper salt) ; or of a layer of oxides of an-
other metal, always more or less mixed with the
oxide of the metal to be protected (as for example

in the deposition of oxldes or molybdenum upon !

zine immersed in solution containing molyb-
denum).

(3> Treatmeni by chemical contact.—This pro-
cedure differentiates itself from the preceding
treatment by the fact that in this case the metal
to be protected must be In mechanical contact
with a third metal which begins to effectuate the
deposit and may be considered to initiate the re-
action, An example of such a process is to be
found Iin the protection of iron by aluminiun,
where it is necessary to surround the iron by a
thin band of zine. The aluminium first com-
mences to deposit on the zine, and the iron is
then coated in its turn by the aluminium; where-
as there is no deposit of aluminium on the iron
in the absence of zinc,

The present Invention has for its object an
entirely new process for the protection of metals,
which has given surprisingly good results. Its
basis consists in utilising an electrle currént pro-
duced galvanically, by which means a deposit is
obtained on the metal object it is desired to pro-
tect: that is to say one operates without employ-
ing any external source of electric current, and
the electric current which serves to deposit the
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protective coating is obtalned by Joining two dif-
ferent immersed metals, one of which functions
as cathode and the other as anode, by means of
an external conducting circuit.

The inventor has already described in his pre-
vious Patent No. 314,349, January 17th, 1940,
lodged under the title “Improvements in protec-
tion of metallic objects by galvanle action,” 3
process by means of which one can obtain a layer
of an oxlde of manganese upon metals which are
immersed In solutions in which are dissolved com-
pounds giving ions containing the element man-
ganese, In the process set forth in the above
patent the metal to be protected functions as
anode, and is Joined by means of an external
electric circuit to a cathode, preferably composed
of carbon.

Further experiments by the sald inventor have
enabled him to make the surprising discovery
that if a galvanic treatment 1s employed in which
the metal to be protected functions not as anode
but as cathode, such a process may serve as a
peneral means by which all metals may be
protected, and that in particular such & process
affords an exceedingly effective treatment sgainst
corrosion for such metals as aluminium, iron,
copper, lead and their alloys.

An altogether remarkable advantage of the
treatment set forth and described in the present
invention is that the protective layer deposited
on the metal is of uniform thickness irrespective
of the form of the metal object on which it is
deposited, This Is so even in the event of the
said metal object presenting hollows or recesses;
whereas if electrolytic processes of protection are
employed, the protection afforded to such hol-
lows or recesses it always deflclent.

The present invention permits moreover of de-
positing a film of oxides other than those of the
metal to be protected, which fact is of particular
Importance in the case of iron whose oxides act
as catalytic promoters of deep seated corrosion.

The bath may consist of any sclution which
permits of obtaining & galvanic current with the
electrodes chosen. The inventor has found that
particularly efficacious results are obtalned when
embloying solutions containing salts, oxides, acids
or bases in which fleure a metal capable of two
or more degrees of oxidation, whose lower valency
compounds are insoluble in water, such for ex-
ample as manganese, chromium, titanium, vana-
dium or molybdenum. As a result of the galvanic
current, the solution is reduced in the neighbor-
hood of the cathode with result that a layer of
insoluble oxide is deposited and fixes itself firmly
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to the cathode. As an example may be cited the
reduction of KMnOs to Mna2Os or MnaQs.

In contradistinction to the lines of electric
force produced by an electrolytic current due to
an external source, the lines of electric force
produced by a galvanlec current, in as much as
they have their origin in the metal itself, are uni-
form and regular, and penetrate inte the most
pronounced hollows and recesses.

As has previously been explained, zll metals
are capable of acting as cathodes when ireated
according to the present invention, providing al-
ways a more electropositive metal functions as
anode. Thus, for Instance, in highly oxidising
solutions, such for instance as KMnOs, the cath-
ode may be constituted by an object in iron or
aluminium which It Is desired to protect, while
the anode consists of magnesium or zinc. In
this case, both metals become coated with adher-
ent deposits having for basis an oxide of man-
ganese highly resistant to corrosion.

It is in general preferabie that there should be
a difference in potential of at least 1 volt be-
tween the cathode and anode; but in many in-
stances a smaller difference of polential {s suffi-
clent to ensure the deposition of an adequatc
protective coating.

The following is a description of the exact
manner in which the present invention may be

put into effect; it 1s however given merely by

way of example, and must not be construed in
any limitative spirit.

The solution consists of KMnOs and chromic
acid, the anodes are composed of magnesium and
the cathodes of ohjects in iron or aluminjum
which it Is desired to protect. The potential
difference is about 1.9 volts. The iron or alu-
minium becomes coated with a uniform film
of Mna03 free from Alz03 or FeaOs. An identi-
cal film is deposited at the same time on the
magnesium anodes.

In general, 15 minutes suffice to produce a
coating which serves as an excellent basls for
palnting, If the objects are not subsequently to
be painted, they should be left for about half
an hour and then preferably dipped in hot par-
affin after previous drying.

The present inventlon also covers the same
treatment when applied to the degreasing of
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metals. It is general knowledge that nascent
hydrogen serves as an excellent means of thor-
oughly degreasing metals, ‘The manner in which
the present Invention of degreasing metals is put
into effect is to immerse the metal in an appro-
priate solution and connect it by means of an
external electric circuit to another more elec-
tropositive metal also Immersed in the same solu-
tion, which more electropositive metal then
functions as anode. For Instance If an object
in fron is thus connected to an object In rlu-
minlum, a gslvanic electrle current traverses the
solution, end hydrogen is evolved on the fron
which functions as eathode.

The inventor has moreover made the surpris-
ing discovery that this action of degreasing can
be still further increased and amellorated if the
potential difference between the anode and cath-
ode 1s increased by hanging upon the same me-
talllc support to which the object to be degreased
1s attached, objects In another substance which
have the power either of inereasing the sald po-
tential difference, or even of lowerlng 1t to such
an extent that the sign of the voltage becomes
reversed, thus causing the previous anode to be-
come the cathode and vice versa. As ah exam-
ple, one may agaln cite the case of aluminium
and iron referred to above. Thus for Instance
if objects in carbon are attached to the same
bar which serves to support the aluminium ob-
jects, the aluminium becomes less electro-posi-
tive than the iron and now forms the cathode
instead of the anode, with the result that hy-
drogen s evolved no longer on the iron, but on
the aluminium which it degreases. On the oth-
er hand, if the objects in carbon are hung on the
same bar as the iron objects, the original dif-
ference of potentlal is increased, and the de-
greasing action on the iron Is more rapid and
effective.

The present invention aslso covers by way of
new Industrial products, all metallic objects on
which a protective coating has been deposited
while they served as cathodes in & bath trans-
porting & galvanic current and all metallic ob-
jects which have been degreased by similar
means.
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