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This inventlon relates to 8 process for the
treatment of magnesium and its alloys In order
to protect their surface with a film resistant to
corrosion.

The Inventor has made the surprising discov-
ery that iIf one causes an acld solution contaln-
ing manganese in the form of iohs to act upon
magnesium or magnesium-base alloys, an ad-
herent deposit of an oxide or oxides of man-
ganese is formed on the magnesium under cer-
taln conditions.

In carrying out my process, the magnesium-
base metal is fArst of all immersed in an acid
bath, whose Pg is below 7, contalning manganese
In the lonised state, preferably either as Mn++
or MnO—;, and also preferably the fon of an ox-
idising acid such as CrQ4 or CrzOs.

These jons may be added separately, the man-
ganese elther in the form of an acid such as
HMnO: or of a salt containing certailn soluble
ahions, as for example MnS0O4; or they may also
advantageously be added together in the form
of MnCraOn

The magnesium-~base metal which it is desired
to protect may simply be sublected to chemical
action in such a bath or it may be submitted to
electrolytic action, preferably by the application
of alternating current, the composition of the
bath being modified to suit the eircumstances.

If only chemical action ls employved, one ob-
talns & very thin deposit of oxides which only
afford a relatively slight protection, for the re-
action quickly comes to a stand stlll. In order to
convert this layer Into one which will adequately
protect the metal, it 1s necessary to protect the
film by a further coating such as for example
by means of palnting,.

In general it is more advantageous to deposit
the film of oxldes electrolytically which permits
of forming thicker and more adherent deposits.
The brown film of manganese oxides thus ob-
tained cah be submitted to a further treatment
in an alkaline solution or in bolling water, which
changes the composltlon of the oxides. One
can also submit the aforesald brown film to a
subsequent treatment in a bath of soluble slli-
cates, or apply an exterlor coating of paint.

By way of example one may proceed in put-
ting my invention into effect according to one
of the modes of procedure subsequently de-
scribed.

The solutions serving for the bath are pre-
pared by adding to a solution of chromic acid of
known strength definite quantities of MnCOa
(or MnO2) and have a Px Inferlor to 7.
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The electrodes are constituted by objects in
magnesium-base metals it Is desired to treat, and
one causes ah alternating current of from 2 to 12
amp/dm? to pass across the bath under a volt-
age of from 4 to 40 volts. The current is main-
talned for a period of time varying from 5 to 15
minutes. The bath Is kept at room tempera-
ture.

The results obtained vary with the relative
concentrations ¢f CrO4 and Nn lons. Thus If one
investigates solutlons with increasing content of
Mn lons, while keeping the CrOs lon content
constant, the reactions obtained show the fol-
lowing surprising variations.

(a) Bath composition.—10% HaiCrO4, 1 to 2%
MnCOas.

The CO: contained in the MnCO: (or the oxy-
gen of the MnQs js this latter is employed) 1s
evolved with formation of MnCraOn.

If ohe restricts the protection to purely chem-
lcal action one obtains a good pickling action.
If one passes alfernating current, its action de-
posits a film of black oxlde of chromium show-
Ing traces of brown oxide of manganese, more
particularly in the central portlons some dis-
tance from the edges.

(b) Bath Composition—10% 3%
MnCOa.

Chemically one obtalns pickling and electro-
1ytically a dissolution of the magnesium. There
Is in nelther case any appreciable deposit formed
on the magnesium-base 'metal.

(¢} Bath composition.—10% HiCrO4, 4 to 5%
MnCOQn.

Chemica] actlon gives a very thin film vary-
Ing from gold to pale yellow, resembling in ap-
pearance the film produced by treatment with a
solution of K2Cr.0O7 and HNOi3. If 80« lons are
present, as in a solution contalning HaCrQs: and
MnS04, the thickness of the film is considerably
increased.

Electrolytic actlon gives instead of a yellow
fillm a deposit containing a mixture of black
oxlde of chromium and brown oxide of manga-
nese.

(d) Bath composition.—10% HzCrO4, 6 to 10%
MnCOs.

Chemical treatment shows no apparent ac-
tion. On passing an electric current, a very ad-
herent deposit of brown oxide of manganese
is formed, more or less mixed with oxides of
chromium according to the quantity of free CrOs.

The protective actlon against corrosion of this
last film is excellent. One ecan stili further In-
crease the protection it affords by applying a fin-

HaCrOy,
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ishing coating of paint or by treating it in a sil-
icate solution. In the latter case there is a si-
multaneous modification of the superficial layer
of oxides due to the formation of other oxides
of Mn and a deposit of sllica which forms an ex-
ternal protective coating.

These modes of procedure angd the results they
afford are given merely by way of example and
should not ih any way be deemed as lmitative
in their scope. 'Thus, for example, the conecen-
trations of chromic acld may also be varied with-
in certaln limits, the MnCO; replaced by an
equivalent quantity of MnOsz, MnSO4 be substi-
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tuted entirely or in part as the desired source of
Mnt+ lons, or MnO+: substituted In certaln cases
for the Nn++ lons 1n question.

The Invention also covers, as new products of
industrial value, 8ll objects in magnesium-base
metals covered with a protecilve coating consti-
tuted either by oxide or oxides of manganese
alone or by a mixture of these oxides with ox-
ides of chromium. Obijects so protected may be
of course be still further protected by an exterior
coating of paint or one produced by subsequent
treatment in a bath of soluble silicates.

JEAN FRASCH.



