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UNITED STATES P. . - Š -air (OFCK, 
THEODORE J. BREWSTER, OF NEW YORK, N. Y. 

PROCESS EOR MAKING ALKALINE PERMANGANATES, CHLORATES, AND HYDROGEN. 

1,291,751. 
No Drawing. 

To all whom it may concern. 
Beit known that, THEODoRE.J. BREWSTER, 

a citizen of the United States, residing at New 
York, in the county of New York and State 
of New York, have invented certain new and 
useful Improvements in Processes for Makr 
ing Alkaline Permanganates, Chlorates, and Hydrogen, of which the following is a speci 
fication. - 

The object of my invention is to so in 
prove the present known manner of making 
permanganates of the alkaline metals, aid to 
provide a method of making then so that 
commercial use may result of the process. 

Alkaline permanganates have previously 
been made by heating manganese ore with an 
alkali, sometimes with the addition of an 
oxidizing agent to increase the yield, tils 
forming the manganate of the metal in ques 
tion. This manganate would then be oxi 
dized to permanganate either by boiling with 
water which causes a precipitation of nan 
ganese dioxid, or by oxidation by means of 
the electric current. Other neans of c)n- 
verting manganates to perhanganates in 
clude treatment with chlorin. These vari 
ous processes for making the lilanganates 
and permanganates are open to the objection 
that they do not fit into the chemical indus 
trial conditions well enough so that a cheap 
product can be made. 
My invention provides for the utilization 

of cheap raw materials, and provides for the 
return to the process of all products inter 
mediate to the production of periang:liates 
and the production of valuable by-products 
as well, so that permanganate of potash or 
soda may be made economically. 
The process starts with muriate of potash, 

which is available in large quantities, or 
with common salt, in the case that the per 
manganate of soda is wanted. The chlorid 
of the alkali metal is dissolved in water and 
subjected to the action of electricity in the 
well known manner, whereby chlorin and 
the hydroxid of the alkali metal is formed. 
I then evaporate the product of the electro 
lytic action which consists of a caustic alkali 
containing some undecomposed chlorid, 
whereby the most of the chlorid separates out, 
from Solution and is returned to the process. 
The caustic solution, which may becaustic 
Soda or potash is then mixed with oxids of 
manganese, preferably well ground to a fine 
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powder, and the heat the mixture until dy. 
As the laterial forms, some lumps in this 

process, grind the product to as fine a 
powder as possible, then heat it to a teipera 
ture best suited for the reaction, which usu 
aily is above 360 degrees but incle' a red 
heat, allowing air to be in contact with the 
powde!". So that oxidation to the manganate 
'an take place to the best advantage. Mix 
ing while calciting is beenficial. I calcine 
ustill a sample taken from tinie to time and 
a halyzed shows that tiere is being formed 
hionoi'e li:liga late. - 
The powder is the cooled, and leached 

with water. This solition ('insists of the 
caustic alkali and in langanate fogether with 
: Sinai ai oil 14, of chlorid. This solition is 
then treated with a) excess of chlorin in 
Sich a way that the choin is in excess con 
tinually, and the solution is preferably hot. 
This hanner of treating results in the pro 
diction of little or no hypochorite, but on 
the coatiary the caustic alkali is converted 
into chlorid and chlorate, and the manga 
nate is convested into permalgamate. 
The reactions are practically quantitative 

in kotli cases. For example, one holecule of 
alkaline manganate reacts with one aton of 
choi'in foring one holecule of alkaline 
chlorid and one molecule of alkaline per 
langanate. In the case of the caustic alkali, 
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six molecules of this react with six atoms of 
chloria, forting five holecules of alkaline 
chloric and one of aikaline chlorate. When 
tle chlorination is complete, the solution 
contains an aikaline chlorid, chlorate, and 
permanganate besicles a trace of chlorin. 
The latter is boiled off or otherwise dis 

posed of, and the solution is concentrated 
and the separation into its constituents inade 
by leans of fractional crystallization by 
well known methods. 
is returned to the process, the aikaline chlo 
rate and per'jnanganate are ready for sale. 
Ali of the manganese oxids are not con 

suined in the calcining operation with the 
formation of langanate, but remain after 
the calcined powder has been eached with 
water. These oxids are returned to the 
process and used in place of fresh 'aw mate rial. 
These oxids may be in any degree of oxi 

dation and still be used so long as they con 
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tain manganese in sufficient quantity to make 
the operation pay. When oxids of a lower 
degree of oxidation than the dioxid are used, it usually requires a longer period of calcin 
ing to obtain a good result, but otherwise the 
operation is the same as when the dioxid is 
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used. Practically the whole of the manga 
nese can be converted into per) langanates. 
The electrolysis of the alkaline chlorid 

produces hydrogen as well as chlorin. This 
hydrogen can be used for many purposes, 
sch as the hydrogenation of oils, ketones, 
manufacture of ammonia, cyananid, etc. It 
is produced in more or less high purity ac 
cording to the type of electrolytic cell used, 
and the care in the process. Usually it can 
be had ninety. 

The following example shows how the 
process may be worked: Ten parts of muri 
ate of potash is dissolved in thirty parts 
water, and if the muriate of potash con 
tains any lime, enough carbonate of potash 

25 
is added to precipitate the lime as carbon 
ate, and the solution is filtered and fed into 
an electrolytic cell at the best speed suit 
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able for the operation of the cell. The ac 
tion of the electrolytic current is to decom 
pose the muriate of potash into the alkali 
metal and chlorin. In a well constructed 
cell, it is possible to remove the chlorin as it 
forms ninety (90) to ninety-eight per cent. 
(98%) pure, and from the cathode, the al 
kali metal unites with water as soon as 
formed with the formation of caustic alkali 
and hydrogen. 
The latter escapes also ninety (90) to 

ninety-nine per cent. (99%) pure, according 
to the conditions. In this case, caustic pot 
ash is formed and is removed in the solution : 
that flows from the cell. This solution will 
contain some undecomposed chlorid, as it is 
not customary to operate the cell in a man 
ner that all of the chlorid is converted into 
caustic. The solution may have the follow ing composition, for example: six parts caus 
tic potash, two parts chlorid of potash, and 
thirty parts water. 

This is evaporated until there remains 
six parts water, whereupon practically all 
of the chlorid separates out during the oper 
ation, and is returned to the process. 
The strong potassium hydroxid solution. 

containing six parts caustic potash is mixed 
with nine parts of finely ground oxids of 
manganese, and heated until dry. Any 
lumps are broken up during the drying, and 
when the whole is dry, the product is ground 
as finely as possible in a mill, and then heat 
ed while being exposed to the action of air 
until a. sample withdrawn from time to time 

- and analyzed shows that no more manganate 
of potash is being made. 
The heating usually of one to four hours 

is enough, and the temperature usually 

chlorate of 

lve per cent. (95%) pure or 

1,29,751. 

should be between 360 degrees and 450 de 
grees. These temperatures and periods are 
merely suggestive, and I do not limit myself 
to them. . . . . 
The calcined product is then cooled and all 

soluble matter is dissolved out with water. This solution contains caustic potash, magna 
nate of potash, and some chlorid of potash. 
"The solution is then treated with chlorin in a 
manner that there is continually an excess of 
chlorin, thereby avoiding the formation of 
hypochlorites. The chlorination of the so 
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lition results in the formation of perman ganate of potash, chlorid of potash, and 
potash. Any excess chlorin 

which may be dissolved in the solution is 
removed by boiling or other means, and the 
potash salts are separated from each other 
by means of fractional crystallization, the 
nethods of which are well known. The 
chlorate of potash and permanganate are 
now finished products, while the chlorid of 
potash is returned to the process. 
In some cases it is desirable to form the 

permanganate with a minimum amount of 
chlorate, since the separation of these prod 
ucts presents some difficulties. In this case, 
the manganate solution which contains also 
a caustic alkali is treated with only the 
amount of chlorin necessary to oxidize to the 
permanganate. This is easily done on a 
manufacturing scale by measuring the chlo 
rin by passing it through a meter into an 
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analyzed solution of the manganate, where . 
it is absorbed. In this reaction, a portion 
of the chlorin reacts with the caustic alkali forming a hypochlorite, while the balance 
oxidizes directly the manganate to the per 
manganate. If this solution is then cares 
fully neutralized with hydrochloric acid, the 
hypochlorite is decomposed with liberation 
of chlorin and the unoxidized manganate is 
then converted into permanganate without 
appreciable amounts of chlorates being 
formed. The resulting solution will con 
tain practically nothing but the chlorid 
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and permangariate of the alkali metal, the 
separation of which is easily performed by . . 
means of fractional crystallization by well. 
known methods. - . . . . . . . 

There are cases where it is desirable to be 
5 

gin the Es with a caustic alkali instead 
of an alkaline chlorid, and in this case it is 
desirable to recover the excess caustic alkali 
for re-use. To accomplish this result, it is 
desirable to use caustic potash instead of 
caustic soda, and to prepare the manganate 
in the manner given. The manganate solu 
tion, which contains caustic alkali, may be 
converted into the permanganate form by 
either of two methods, the choice of which is 
made according to local conditions. 
The first method consists of diluting the 

manganate solution to about five (5) to ten 
per cent. (10%) strength and boiling, where 
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by the manganate is converted into perman 
ganate according to the following reaction: 

The manganese dioxid is filtered off and re 
turned to the process, and the permanganate 
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starting the operation is advisable. 

solution is evaporated and crystallized in the 
regular manner. The mother liquor of the 
crystallization contains much caustic alkali 
and is returned to the process to be used in 
place of fresh materials in the preparation 
of the calcined product. 
. The second method of conversion of man 
ganate to permanganate consists of subject 
ing the manganate to the action of the eleg 
tric current in an electrolytic cell, in this 
operation practically the whole of the man 
ganate can be converted into permalgamate 
according to the reaction: 

This electrolytic oxidation is preferably per 
formed using a graphite anode and an iron 
cathode, and using a low current density at 
the anode (four to six square inches per 
ampere) and a high current density at the 
cathode. 
Due to the large anode surface exposed to 

the solution, the nascent oxygen produced at 
the anode oxidizes the manganate to per 
manganate, whereas at the cathode, the high 
current density causes most of the hydrogen 
to be evolved in the molecular form, and its 
reducing action is minimized. The addition 
of a small amount of permanganate before 

The 
electrolysis may thus be performed in a sim 
ple cell without the use of a diaphragm. 
The product of the electrolytic action con 
sisting of an alkaline solution of perman 
ganate is concentrated and crystallized in 
the regular way, the mother liquor of the 
crystallization being returned to the process. 

. Having thus described my invention, what 
I claim as new and desire to secure by Let ters Patent is: 

1. A process of making alkaline manga 
nates consisting of mixing oxids of mari 
ganese with an alkali solution, evaporating 

& 
to dryness, grinding, calcining in presence 

2. A process of making alkaline perman 
ganates consisting of mixing oxids of man 

of air or oxygen, and leaching the calcined product, substantially as described. 
55 

ganese with a solution containing an alkali, 
evaporating to dryness, grinding, calcining 
in the presence of air or oxygen, leaching 
{he product, with water, and treating the 
solution with chiorin, substantially as de 
scribed. - 

3. A process of making 
ganates and chiorates consisting of aixing 
oxids of manganese with a solution contain 
ing an alkali, evaporating to dryness, grind 
ing, calcining in the presence of air or 
oxygen, leaching the product with water, 
and treatieg the solution with chlorin, sub stantially as described. 

4. A process of making alkaline perman 
ganates consisting of mixing a soilution of a 
calistic alkali with ranganese oxidis, evapo 
rating to dryness, grinding, calcining in the 
presence of air or oxygen, ieaching the cal 
cined product with water, and treating the 
soitation with chiorin and hydrochloric acid, 
substantially as described. 

5. A process of making aikaline perman 
ganates consisting of mixing oxids of man 
ganese with an alkali solution, evaporating 

8. 
f 

to dryness, gilding, calcining in the pres 
ence of air or oxygea, eaching the calcined 
product with water, boiling the solution, and crystalizing, substantiaily as described. 

6. A process of making alkaline perman ganate consisting of mixing oxids of nan g I Fig is 
ganese with an alkali solution, evaporating 
to dryness, grindig, calcining in the pres 
ence of air or oxygen, eaching the calcined 
roduct with water, subiecting the resulting. p s 

solution to electrolysis, boiling the solution 
and crystallizing, stabstantially as described. 

In testimony whereof I have signed Iny 
name to this specification in the presence of 
two subscribing witnesses. 

THEODORE I. BREWSTER. 
Witnesses: 

isABEL LEVINSON, 
M. SENGER. 
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