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The objects of my invention are to treat
low-grade manganese ores and to treat same
by means of a cheap acid such as sulphur
dioxide gas in the presence of moisture, also

5 to recover the manganese contained in said
ores in the form of a valuable by-product.
Ozxides, carbonates, or sufficiently roasted
sulphide ores are ground to the proper size
and showered or sprayed in water down

10 through the first of a series of solution tow-
ers. These towers are of a suitable size and
height according to the quality and quantity

of the ore being treated. Tanks singly or

in series may be used. The sulphurous

15 fumes are suitably led into these solution
towers or tanks and therein mingled with
the sprayed or agitated ore pulp. This
spraying and mingling of the ore pulp has
the offect of subjecting every particle of the

20 ore pulp, in the presence of water, to the
solvent action of the sulphurous fumes and
resulting in the solution of the manganese
together with some of the iron and other
metals that may be contained in said man-

25 ganese ore. The density of the manganese
solution is kept below the point where man-
ganese salts, basic and otherwise are easily
precipitated out. The insoluble residue is
eliminated and washed free from the man-

20 ganese solution which in turn is freed from
excess of sulphur dioxide gas, this is effected

by air as well as by heat.. The action of sul-
phur dioxide gas on manganese ore is in'most
cases sufficiently exothermic that some ad-

'35 vyantage may accrue therefrom, at various
stages of the operations. The pregnant
manganese solution may also be freed of ex-
cess sulphur dioxide gas by passage over an
excess of manganese ore with the aid of
heat and air, singly or in conjunction with
one another. The temperature at which the
reaction between sulphur dioxide and man-
ganese ore is effected, plays an important
¢+ role as regards the completion of the reac-
tion, but in practical operation the resulting

colution from the above reaction is a mix-

ture of manganese sulphate and manganese
dithionate, which in a series of complex in-
o teractions, due to the various oxide com-

40

£
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pounds of manganese found in commercial
ores, may be expressed as follows:

9MnO,+38S0,=MnSO,+MnS,0,.

This solution is separated from the insoluble 55
matrix and excess sulphur dioxide ag above
described, iron and other objectionable
metallic impurities are eliminated by its
treatment with and passage over additional
manganese ore. 60

Tt is well understood that this treatment
may be effected in the presence of heat, cold
and additional sulphur dioxide gas and
by the use of an excess of manganese ore in
the original operations as well as after the 65
complex manganese solution is separated
from the ore. Finely pulverized lime rocks
may be used in some. cases. The purified
manganese solution is reduced by evapora-
tion to a dry mass and the temperature 70
gradually raised to 180°-200° C. gently
stirring will benefit the operation and man-
ganese salts other than the sulphate but in-
cluding the dithionates will be decomposed,
the sulphur dioxide passing oft and in cyclic 7
operation being reused in suitable apparatus
in the further treatment of mineral matter
and the like containing manganese. :

In reducing the manganese solution to 2
solid state the solid mass is removed as
fast as formed and suitably drained and
then heated to the above stated tempera-

‘ture in suitable apparatus in which said

temperature may: be increased gradually to
980°—300° C. or to such higher temperature
as may be necessary to reduce the moisture
contents of the resulting manganese sulphate
to one molecule of water, but in no-case
should the heat be raised to 450° C. as other-
wise the last molecule of water will be 90
expelled. : :

MnS,0,+4H,0 +h‘eat =MnS0O.4H,0+S0,
and :
MnSO A4H.O +heat= MnSO,.H,0+3H,0.

Having described my invention, what I
desire to secure by Letters Patent is:—

1. In producing a mixed solution of man-
ganese sulphate and dithionate from com-
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plex manganese ores by means of wate * and
sulphurous gas substantially as described,
the step of purifying said solution by pass-
ing same over additional nianganese min-
eral matter with air whereby iron is precipi-
tated and eliminated from said solution to-
gether with lime, arsenic, phesphorus and
other undesirable metals.

2. The process of treating naturally oxi-
dized or sufficiently roasted mineral matier
and the like of the nature of complex ores
contalning manganese which consists in sul-
jecting said finely ground oves to the action
of an excess of sulphurous acid gas in the
presence of water, separating the insoluble
matter from the pregnant manganese solu-
tion passing same over additional manga-
nese mineral matter whereby iron, lime, and
other deleterious substances and excess of
sulphurous fumes are eliminated, separating
the precipitated and insoluble matter and
recovering the manganese sulphate and
manganese dithionate solution, reducing said
resuiting mixed solution to a dry mass,

heating said dry mass gradually to a tem-
o « o i

perature sufficient to break down the man-
ganese dithionate, converting same to man-
ganese sulphate, passing on the eliminated
sulphur dioxide gas for reuse and recovering
the manganese sulphate, substantially as de-
scribed.

3. The process of treating naturally oxi-
dized or sufficiently roasted mineral matter
and the like of the nature of complex ores
containing manganese which consists in sub.
jecting said finely ground ores to the action
of an excess of sulphurous acid gas in the
presence of water, separating the insoluble
matter from the pregnant manganese selu-
tion, passing same over addifional man-
ganese mineral matter whereby iron,
lime, and other deleterious substances
and excess of sulphurous fumes are elimi.
nated, separating the precipitated and in-
soluble matter and recovering the manga-
nese sulphate and manganese dithionate
solution, reducing the said manganese sul-
phate and dithionate to a dry mass, suitably
exposing said dry mass to a temperature
gradually varying from 180° to 900° C.,
sulphur dioxide being expelled and manga-
nese dithienate converted to manganese sul-
phate, further heating the converted mass
of manganese sulphate to a temperature of
300° C. to 850° C. and thereabout sufficient
to eliminate the water of crystallization ex-
cepting one molecule, passing on the elimi-
nated sulphur dioxide gas and water for
further use in cyclic operations and recover-
ing the manganese sulphate, substantially as
described.

4. In the art of treating oxidized or
roasted mineral matter and the like contain-
ing manganese and other metals consisting
in subjecting said ore matter to the action
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of a sufficient quantity of sulphur dioxide
gas and water to dissolve out the manga-
nese, together with some iron and other
metals, passing the pregnant manganese
solution over additional manganese mineral
matter and the like precipitating iron, lime
and other deleterious substances and taking
up the excess acidity of said solution, climi-
nating the insoluble matter, reducing the
resulting solution of manganese dithionate
and sulphate formed to a solid state remoy-
Ing out the solid particles as fast as formed,
suitably heating same to a temperature
gradually rising up to 200° C., sulphur diox-
ide being eliminated, the dithionate of man.
ganese becoming sulphate of manganese, in-
creasing the temperature to 300° €. and
hereabout to eliminate the water of crystal-
lization of the remaining manganese sul-
phate but maintaining the temperature suf-
ficiently below 450° C. to retain one molecule
of water of crystallization to said manganese
sulphate and recovering said manganese sul-
phate substantially as described.

In witness whereof, T have hereunto set

my hand. .
CHARLES S. VADNER.
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