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This invention relates to anodes for the elec-
trowinning of manganese. It has for its object
the provision of anodes of lead alloys on which
may be formed an adherent coating composed
essentially of manganese and lead oxides. This
has been accomplished in the past by the use of
certain alloys of lead, such as lead with 1% sil-
ver and lead with 1% silver and 1% arsenic.
Such  alloys are relatively expensive and must
be used at relatively high current densities. Fur-
thermore, they require certain preforming before
they are effective in reducing the formation of
manganese dioxide at the anode during the elec-
trolytic production of manganese. ‘

It is the purpose of the present invention to
provide an anode which requires a considerably
reduced period of preforming and which can be
used over a wider rahge.of current density and
also one which is relatively inexpensive. Another
object is to make anodes composed of elongated
particles dispersed in lead alloys more effective
by orienting the particles. The anodes of the
prior art, such as the lead-silver and lead-silver-
arsenic anodes, have been made only by casting
hypoeutectic alloys, that is, homogeneous liquid
metals which separate crystals of lead and their
eutectics. ’ )

In accordance with this invention, small par-
ticles of relatively hard material substantially in-
soluble in liquid lead are dispersed in liquid lead.
The mixture of fine, reatively hard, insoluble par-
ticles, and the liquid lead is then allowed fo so-
lidify and the solidified mass used as an anode
either with or withotuit further shaping. ~Alter-
natively, the relatively hard, insoluble particles
may be mixed with or imbedded in solid lead
.and the solid mixture formed into an anode.
Howéver, the anode may be formed by pressing
the particles into the surfaces of a matrix con-
sisfing substantially of lead. It is preferred,
however, to use a mixture of the particles with
liquid lead, because, in this way, a more uniform
mixture can be obtained and the process is like-
wise less expensive. It is believed that the ac-
tion of these relatively hard insoluble particles
is to provide tentacles, or protrusions, on the
surfaces of the anodes as the lead is corroded
away. The tentacles hold the coating of man~-
ganese and lead oxides to a sufficient thickness,
so that they are effective in protecting the anode
jtself from corrosion. In accordance with this
conception, the preferred fine particles would he
formed of materials having a relatively high me-
chanica} strength and toughness and also a great
resistanice to electrolytic corrosion. In order that
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the particles may be fitmly held in the lead ma-
trix, it is alfo desirable that they be wetted by
the lead matrix. The particulate material added
to the lead may also be formed in the molten
lead itself. - For example, nickel and antimony
may be separately added to the lead in order to
form insoluble particles of nickel antimonide. As
another example, tungsten may be dissolved up
to 10% in molten lead at 700° C. On cooling,
idiomorphic crystals of tungsfen will separate.
Molybdenum behaves similarly to tungsten. As
still another example, platinum or palladium may
be added to lead to form an intermetallic com-
pound therewith which will separate on cooling.
For convenience of discussion, the materials
which may be added to lead, in accordance with
this invention, may be divided into four classes:

1, Hard insoluble nonmetallic particles, such

‘as gilica,. alumina, feldspar and mica.

2. Rélatively hard and corrosion-resistant me-
tallic particles, such as chromium, stainless. steel,

nickel silicide, zirconium, titanium, tantalum,

thorium, cobalt and stellite. O

3. Intermetallic compounds formed by combin-
ing the constituents in molten lead, such .as
nickel antimonide, and silver antimonide, and
lead platinide,

4, Metals like. tungsten and molybdenum,
which separate idiomorphically on cooling the
lead. . o
. In the application of this invention, when us-
ing materials of the first class, it is difficult. to
obtain a uniform mixing of the particles with
the lead. This can be accomplished best by mix-
ing the fine nonmetallic particles into the molten
lead matrix under a vacuum, since the nonmetal-
lic particles are not wetted by lead and tend to

retain an envelope. of air.

In the case of the second class of particlés,
namely, mefallic particles, it is important to bring
about the wetting of these particles by the lead, In
order to insure a more uniform dispersion of
particles through the lead, a greater stability of
this dispersion and a more firm anchoring of the
particles into the lead matrix. In order to bring
about this wetting, it is desirable to add certain
alloys like tin in a relatively small amount to
the lead matrix. It is still more effective to give
the particles o very thin coating of tin or tin-
lead alloy. This process of tinning may be ac-
complished by the use of the usual tinning or
soldering fluxes, or it may be accomplished by
the electrolytic deposition of a thin coating of
tin, Alternatively, the particles may be wetted
with léad by the addition of a small amount of
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‘phosphorus to the lead. These expedients for
wetting metals with lead or alloys consisting sub-
stantially of lead are well known in the art of
soldering and lead coating of metals. Any of the
expedients known and used in those arts may be
applied here to bring about an éffective union be-
tween the lead matrix and the metallic particles,

o

which are incorporated therein. The processes
of powder metallurgy are also available for the -

production of a dispersion -of -fine particles of
any suitable material in lead; that is to say,
powdered lead and granules of the added mate-~
rial may be pressed into sheet form to provide
anode plates.
of such dispersions of hard metallic particles in
a lead matrix might be made by the simulfaneous
spray coating of a suitable anode base with lead

It is contemplated that coatings

and some metallic materials, such as.stainless .

steel stellite or silver. ,
_ In -using the third and fourth classes of fine
particles, namely, those which are formed in the
lead maftrix, the particles are, of course, wetted
by the molten lead. This is an entirely satis-
factory method of carrying out the principles of
this invention.

Anodes which have been formed by any of the
procedures- which ‘have been described may be
cast and are preferably used in the cast condi-
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tion. However, it is possible to work mechani-

cally many of the dispersions of firie particles in
lead which have been described, even if the dis-
persed material is brittle. The amount and size
of dispersed material which may be used .is not
critical.
and the size may be from 10-200-mesh or finer.
© .Anodes formeqd in.accordance with this inven-
tion may be advantageously pretreated so as to
provide a surface wherein the hard, relatively
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From 1-109% is a satisfactory amount, . .

insoluble particles protrude from the surface so . .

as to 'hold the coating which is formed in elec-
trolysis. This treatment may consist of scratch
‘brushing to wear away the softer lead matrix or
‘electrolytic .corrosion to corrode away the lead
matrix and leave the particles in relief.

. Itis contemplated that certain advantages may
‘be gained by using elongated particles for dis-
persion.in lead, in accordance with this inven-
‘tion. When such elongated particles are used
‘they are preferably arranged so that their long
_axis is normal o the face of the anode. This may
be accomplished in g variety of ways, for example,
by casting the face of the anode against a cooled
surface. Also, when the particles are magnetic,
the anode may be cast in a suitably arranged
magnetic field. Particles may also be oriented
in .an electrostatic field.

While the invention has been illustrated by
the addition of particles to substantially pure
dead, it is contemplated that any corrosion-re-
sistant alloy, composed substantially of lead, may
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be used and that the addition of fine particles
of material in accordance with this invention will
improve its performance as an anode in fhe elec-
trowinning of manganese.

Obviously the invention is not restricted to the
particular forms thereof, herein transscribed, but
is capable of a wide variety of modifications with- -
in the scope of the appended claims.

What is claimed is:

1. In the preparation of an anode for electro-
winning manganese, the steps of dispersing fine
particles of hand, corrosion-resistant, non-metal-
lic ‘material of sizes between 10 mesh and 200

‘mesh in a base made substantially of lead; form-

ing said dispersion into suitable shape for use
28 ‘an -anode; and subjecting the anode to pre-
liminary electrolytic freatment in a manganese
electrolyte to convert some of the lead on the
surfaces into lead oxide-and simultaneously de-
positing manganese dioxide thereon, thereby
forming anchored, adherent coatings of said ox-
ides on the surfaces of the anode.

2. A pre-formed anode for electrowinning man-
ganese, comprising a plate consisting substantial-
1y of lead having partially imbedded therein dis-
persed, fine granular particles of an inorganic,
hard corrosion-resistant, and non-metallic sub-
stance; and thin coatings of manganese dioxide
and lead oxide electro~deposited on and firmly
anchored to said plate by said particles.
~ 3. An anode, as set forth in claim 2, wherein
the plate contains 1% to 109% by volume of the
granular particles and wherein the particles are
of sizes from 10 to 200 mesh.

JOHN KOSTER.
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