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PROVIGIONAL SPECIFICATION

1. Page 1, Line 6, of title of provisional specification, ofter “METAL” add ** FROM MANGANKSE CHLORIDE BATHS
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Line 6, for * APPLICATION * read * UTTLIZATION *",

Column 1, Line 2, after * metal ”” add ** from manganese chloride baths 7,
Line 3, for " application " read ' utilisation .

Line 28, for " chloride  read ** chlorine .

Line 56, for * by produet *' reed * by-product .

Column 2, Line 2 from bottom, for ** hydrochloric *’ read « hydrochloric acid ™.

., 2, Column 1, Line 23, for * 2" read “ 3,

L1

Column 1, Line 23, for ** minute ™ read ** Second .

Column 2, Line 54, for * chlorinstion ” read ** dechlorination ™.

ss 3, Column 1, Line 18, for ** advantages ™ read '* are the advantages ",

COMPLETE SPECIRICATION.

12. “Page 3, Column 2, Line 10, for ™ catholyte * read ** catholyte, ».

13.
14,
15,
18.
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18,
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20.
a1,
22,
23.
Ty
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Line 27, for ** solutions * read solutions as catholyte and a 309, solution of sedinm chlozide ,

,» B, Column.l, Line 6, for * call ” read “ cell .
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»

»

113

2

Line 11, for " 1/2" ** read " 1j4* 7,

Tine 20, for " 80, " read “ 80,0-3"

Line 25, for ** hours > read " hour "',

Line 31, for * Cathod » regd * Cathode .

Line 31, for © 40-0* read ** 48-0 7,
Yine 41, for * circulation ”’ read “° circulation ;.

Last line, for ** section *’ read * suction ', .

+

Coluran 2, delete ** for 7,

Line 7, for " sodium *’ read ** stationary sodium, *’,
Line 26, for “ chloride * read " chlorine ”,

Line 38, for ™ produetion ” read *“ production ",
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The Tolowing specification describes the nature of this invention.

Introduction.

Tris invention relates to Improvements in or relating
to the production of mongenese metal with special
reference to the application of low grade manganese
ores,

It is very well known that mixtures of manganese
and ammoTium chloride solutons can be electroly=ed in
a two-compartment (diaphragm) cell to get manganese
metal and this method iz more advantageous than
electrolysing manganese-ammonium  suiphate solvtions
oxng W the comparalive'y low energy requirements.
Howsver, in the chloride process, a heavy loss of
ammonia geeurs, in the form of nitrogen due (o the
interaction of anodic chiorine with ammonivm ch’oride
solutions in the anode compartment. The ehmination
of ammonium chloride loss without sacrificirg the
gqualilv of the mstal, current and energy efficiencies,
will introduce greater ezonomies in the process of
electrowinning of manganese from chloride sohitions.

Novelty in the present invention,

The most important detail of the present invention
relaies to the use of conunugus fow of a 30 per cent.
sglution of chleribe free sodium chloride in the anode
compartment instead of the conventional anolyte of the
mangsnese chloride bath. The above sald change not
only helps to eliminate the loss of ammonium chloride
nsually associated with the elecivolysis of manganese-
ammgnium chiotide solutions but also serves {a) to
mainfain a catholyle pH steady between 7 and 7-4 and
(b w reccver chioride as free chlorine. This change
enables the electrolysis to be conducted at 30° C, with-
put any loss in ruirent and energy efficiencies. The
cell veltare is %5 smd very bright metal deposits are
obtaired. A ol por cenl, current efficiency is realised.
Medium perous dicphragms made of porcelain, elc., are
employeu.

Advariages of the invention.

The electrowinning of monganese, employing manga-
nese-arminon’ wn chloride solutions as catholyie and a
coniinuous Bow of 30 per cent, solution of ch'oring free
sodiurg chloride as auolyte in a two compariment cell,
as descabed o 1he present invention, will serve—

{1) to produce manganesg metal from low grade
mangaiete ores by a cyelic process economi~
eal'y  Briguettes, contzining mixtures of low
grade marganese ore and s cheasp fuel like
ligntie is chlorinated. The mixed marganesa
and ferric chlorides are coilected, dirgolved in
wairr and double decomposed with a mixture
of mangsnous oxide and magnetic oxide of
iron obinined in the <onventionsl roast-
redaction process. Pure manganese ch'oride
sod ttion for use as calhio'yte cell-feed is
otiaincd. The anodic chlorine is used agan
in the groeess

(2) to  ¢overt  hydiochiorie acid to  chlorine,
Brarosh'oric zoid obtained as a by product
in organie chlorinations ; in the product on of
zodivm sulphate from sodium  chloride and
suiphuric acid, etc, can be employed lo de-
conpate low grade manganese ores with the
iiheration of chlorine. The mixed ferric and
mengnnese chlorides, resulting in the above
said rToaction, is double decomposed with a
moxtare of manganous oxide and magnetic
oxide of iron obfained in the convertional
roast-reduction  process. Pure  margancts
chioride salutior, thus obtasined. iz employed

as catholyte cell-feed. Chlorine is recovered
as a valuable by-product

{3) o recover chlorine from ferric ehloride. Ferric
ch'oride obtained as a hby-product in the
chlorination of ores like ferruginous bauxite,
chromite, ilmenite, mixed sulphide ores, etc,
or obiained by reacting low prade iron ores
with the hydroc:loric acid, ete., can be double
decomposed with a mixture of magnetic oxide
of iron and manganous oxide cohtained by the
conventional roast-reduction process. The
resulting pure mangancse chloride is employ-
ed as a catholyte cell-feed, Chlorine is
obtained as a wvaluable by-product;

(4) to couple the utilisation of chloride waste pickle
liquor from Iren and Steel Industries. The
ferrous chloride pickle ligquor is treated with
chlorine evolved at the anode in the electro-
Iysis of manganese-ammonium chloride solu-
tions. The resulting Ferric chloride is then
treated, as described In (3).

In 2l the said processes, the residue left
after the leaching of manganese chloride can
he reduced to get magnetic oxide of ivon which
can be magnetically separated aud used as a
source of high grade irgn ore. This procedure
will serve to introduce greater overall
economy in the electrowinning of manganese
metal from low grade manganese ores;

(5 to couple the ammonia-soda process or sodium
or wpotassium  sulzhate manufacture from
gypsum or anhydrite. Ammoniurng chioride
obtamned as a by-produgt either in the
ammoniasoda proress or resulting in  the
double decomposition of anunonium sulphate
(obtained from gypsum or anhydrite) with
sodium or potassium ehloride is reacted wiith
a mixture of manganous oxide and magnetic
oxide of iron obtained by the conventional
roast-reduction process, Ammonia for uge
again in the processes iz expelled, with the
simultaneous production of manganese chlo-
ride for use as catholyte cell-feed. Chliorine
is obtained as a valuable by-product. Thus,
the chlorine content of sodium or potassium
chloride employed in the production of sodium
carbonate, sodium sulphate or potassium
sulphate is recovered as free chlorine,

The following are the typical data obtained on a
laboratory scale for the production of manganese chloride
from low grade ores and also for electrowinning of
manganese by the new procedure.

TYPICAL LEACHING EXPERIMENTS.
{4) Leaching experiment with hydrochloric qcid :

Quanlity of ore taken . 500 gms. Trested in twq
batches of 287 gms. and
213 gms,

. 7 ltres of 10 per ecent
hydrochloric acid (4 & 3
litres respectively). Cals
culations were made thus
to determine the guantity
oI hydrochloric acld re-
quired. Mangenese reguir-
ing 4 hydrochlpric acid:
Iron requiring 2 hydros
chloric and i0 per cent.
excess for alumina elg

Volume of acid used .

#rice s TWO RUPEES.



Boilizg for 3 hours m each
cadse. _ )
42 litres containing & Inlx-

Time taken for reaction

®otal volume of leach

liquor. ture of manganese and
terric chooride.
Manganese  estimated  38-2 gms. per Lifra
in the leach.
Manganese present in 198 gms.
the ore.
Leaching effciency with  80-6 per cent.
respect tc manganese,
pH of the soluticn . 15

(B) Direct chlormation of the ore:

50 gms, of the ore (—60 mesh to -+100 mesh size}
was mixed with 50 gms. of air dried ligmie ¢(—20 mesh)
angd compressod at 1 ton per square inch pressure {or
one mingle at laborstory temperature. 25 briguettes
were produged,

The smount opf the lignite taken was twite the
theoretical amount recuired to get {ronm oxides angd
manganege oxides reduced, with the expulsion of carbon
monoxide, dioxide and other gases. The rate of chlorna-
tion was asbout 2 ces per minute. The brigueite size
was about 5/87 diameter and 1/4” heighl, It was heat-
ed in a nichrome wire wound silica tube furnace of
about 1} diameier and 1} ft. long. The temperature
¢f chlorination was betwcen 700-800° C, The chlorina-
tion was conducied for 1% hours. Ferric chloride was
volatilised and condensed in the portions far away
irom the furnace and manganese chloride mm portions
somewhat nearer. The manganese chloride from the
condenser and also from the furnace was dissolved in
waier and made upto cne litre. The manganegse wag
estimated to be 155 gms, per litre. Thizs gives a leach-
ing efficiency of 7787 per cent. with respect to manga-
nese, The volume of water employed can be even re-
duced to 200 ce fo get a concentrated solution of
manganese chloride. From the residue the entire
manganese is leached out as manganese chlovide by
freatment with 10 per ecent. hydrorhleric acid. The
manganese chloride solution containing some {ferrin
chloride cap be reacied with the calcine and the
strength of’ the manganese chioride solution can further
be Increased without any trouble.

{C)} Leaching of the calcine with the leachate from (A)
or {B):
Quantity
taken.
Quantity of charceal
Reducing vessel

of the o¢re ~ 1000 gms. of the ore 'n —60
fo 4100 mesh size.
200 gms. of —B9 mesh size.
Mild steel drum provided
with screw stopper in the
iid of the drum 5" inter-
nal dia. and 107 height,
Heated by a cozl flame.
Time of reduction » 45 minutes at 700° C,
Weicht of the caleine . 800 gms.
The calcine was slowly mided with stirring to {he mix-
ture of mangsnese and ferric chloride solutions in (A)
or {B} t1ll ihe pH roge to 5:5. The time of leaching was
1} hours. The amount of ealeine consumed was 600 gms.

. 8600
This contained &0

3

¥ 308-=258-8 gms of manganese.

The temperature rpse from 23 to 38° C, The volume of
the solution was 4800 ce. The manganese in the solution
was estimated to be 726 gpl. The weight of the
raanganese leached frogn the calcine was 1384 gms
which corresponds to 6289 per cent, leaching efficiency.
The above leaching efficlency is low as the manganese
chioride hold-up in the residue is not taken info account
and which is learthed as a dilute solutien by boihing
with water. Greater leaching efficiencies have been
possible if leachate from {(A) or (B) is kept at 85-90° C.
and the caleine is added with periodical stirring. Hence
a leaching efficiency of 80 per cent. with respect o
manganese 15 possibile, & fact confirmed while dealing
with gram lots.
(D} Electroiysis:

2 howre rontimious electralysis.
Elecirolyte vessal .

. Pitch lined wooden tank of
the following Jiwm-nsions.

B3Y X8B3 XH” “hil
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Cathode . . . Stainlessskel 77 x2"x1/327
{tinck), .

Anode . . . Grap._.ite TR KL
(thick).

Current passed
Curtent Densily
Bath vollage .

Catholyte

& amps. total 24 amp. hrs.
43-2 amps fog, it
346 {average).

3500 ¢e containing:
Mn 18 gpl.
NH.CL 12 spl.

80, 03 Epl

4004 cc of 20-30 per cent
splution of chiorine-free
sodium chloride solution
cireulated intp two porofis
pots each holding 500 ce
at any time.

30-38° C.

Anode {0 Anode iz 347

7t 7-2

45 aiter electrolysis.

1 shove the level of ecatho-
lyte at any time,

Very good. Stripping was

Anolyte ,

Ll

Temperature .
Infw. e eckrode distance
pH of the catholyte
pi of the anciyie .

Level of the anolyte

+

Nature of the deposit .

good,
Weight of metal obiain- 136 gms. .
Ed. v
Current efficiency . 53-8 per ceni,

2 hours

Curreni passed
Current density
Bath wvoliage

Anode chambers

continuous elecirolysis.

& amps. total T2 amp. ks

43-2 amps/sq. it

3-8 {average).

Same Coors’ medium purous
pots. {The difference
between the previous ex-
periment and this cob-
gigits in convering the
porous pots with perspex
and sucking off the chio-
rine), Instead of 500 c¢
of sodawum chloride, 6§50 c¢
were maintained in each
porous pot.

The volume was 3800 ce. A
continusug feelding of the
feed electroiyte 58 Mn.
got, 120 NILCI gpl and
G2 SO gpl was main-
tained.

30-36° C. {cooling coils were
employed)

70 to T4

2:0 at the end of 12 hours.
Vigorous chlorination
would prevent the pH
coming to 20 in the anode
comparlment. This was
not possible as  dechlori-
nation was effected by
only boiling in a beaker.

Very good. Stripping was
good.

3-8 gms,

51-22 per cent,

§ hours continuous electrolysis.

Current passed 6 amps. total 36 amp. hrs,

Current density 42.2 ampe/sy. £

Bath voltage . 350 volts.

Anode chambers Same as in previous experi~
ment. Used 30 per cent,
NaCl solution.

The wolume was 3800 co,
A continuous feeding of
the feed elertrolyie 58 Mn
gol, 120 NH.Cl gpl and
02 80: gpl. was main-
tained, The cathoiyte
was being stirred through
out the electrolysis,

30° C-36° C.

70 to T4

20 at the end of 6 hours

-
L
.

+

Catholyte

Temperature .

Catholyte pH .
Anolyte pH

Nature of the deposit .,

Weight{ of the metal
Current efficiency .

Catholyte

Temperature .
Catholyte pH
Anolyte pH .



Nature of the deposit . Very good. Stripping was

good,
Weight of the metal 22:0 gms.
Current efficiency . . 59-6 per cent.

The following are among the noteworthy features of
the process:

(1) A process for the production of manganese
metal {rom chloride baths wi.erein sodiom chloride
is employed as anolyte and chlorine is obtained as
a valuable hy-product.

(2} A current efficiency of not less than 60 per
cent, at a cell voltage of 55 when electrolysis is
conducted, as desgribed in (1) at a temperafure of
30" C. Stainless steel cathodes, medium porous
diaphragms made of porcelain and the like and
graphite anodes are employed in the two compart-
ment cell.

(3} The following advantages
deseribed in (1):

(a) Pure manganese metal can  be obtained

electrolytically from low grade manganese
ores by a ecyclic process,

(b) The conversion of hydrochloric acid to
chlorine can be coupled with the utlisalion
of low grade manganese ores for the pro-
ducticn of pure manganese metal,

of the process

e S R —

65646

{¢) The recovery or chlorine from ferrle chloride
can be advantagecusly combined with the
clectrowinning of manganese metal fiom
low grade ores,

{d) The utilization of waste chloride pickle liqucr
from Iron and Steal Industries can te
coupled with the electrowinning of manga-
Hese metal and  the hydrochloric  aeid
initially employed for pickling can be ulgi-
mate’y obtained as free chlorine, and

) Ammonia-sods precess or the production of
alkali meigl sulphates from ZF¥psum or
anhydrite through the intermediate pro-
duction of ammonium sulphate can ba
coupled with the electrowinning of manga-
nese metal from low grade mangancse ores.
Thug, chlorine can be obtalned as a by
product in the manufacture of alkali met.]
sulphates and sodium carbonate.

R. BHASKAR PAJL

Patent Qfiicer,

Couneil of Scientific & Industrial Research,
Dated thiz 15ih day of October, 1§58,

COMPLETE SPECIFICATION.

IMPROVEMENTS IN
TO THE

REGISTERED BODY

THIS Is AN INVENTION BY VEERARACAVA ARAVAMUTHAN aNDp SUBRAMANIA GOPAL, soTy
ELECTRO-CEEMICAL RESEARCH INSTITUTE, KARaIRUDI,

The following specification particulerly describes gnd ascerteins

CR RELATING TO THE
METAL TRGV MANGANESY CHLORIDE BATHS WITH

PRODUCTION OF MANGANPEE

SPECIAL REFERENCE

UTILIZATION OF LOW GRADE MANGANESE ORKES,
COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEA RCH, Owp MLy, Roap,

New Dzumr-1, INDIa, AN INDpawm

INCORPORATED UNDER THE REGISTRATION QF SOCIEFIES AcT (XXT oF 186Gy,

OF THE (CENTRAYL
InNp1a, BoTH INpran CITIZENS,

the nature of thig invention and

the manner in which it is to be performed.

Introduction.

It is very well known that mixtures of manganese
and ammonium chloride solutions can be elecirolysed
in a two compartment (diaphragm) cell to get manganese
metal and this method is more advantageous than el_ec-
frolysing manganese-ammonium suiphate so'ution owing
to the comparatively low energy requirements. Hov_w
ever, in the chloride process, a heavy loss of ammonia
oceurs in the form of nitrogen due to the interaction of
anodic chlorine with ammonium chloride solutions in
the anode compartment. The elimination of ammo-
nium chloride loss without sacrificing the quality of the
metal, current and energy efficiencies, will introduce
grealer econgmies in the process of electrowinning of
manganese from chloride solulions.

To aveid the loss of ammonia in the anode mmpar‘t-
ment, the use of a 30 to 33 per cent. hydrochloric acid
solution, an alkali metal chloride or alkaline earth
chloride se'ution as anolyte has been suggested. The
anolyle is circulated and fortified as per the above and
similar processes. These processes refer io the use of
vinyon and like diaphragms. Although these pmcegses
refer to the elimination of loss of ammonium chlondr::,
in the anolyte compariment yet the catholyie ¢omposi-
ticns disclosed in these processes differ from thqse
employed by the U, S. Bureau of mines and the strip-
ping of manganese from the catholyte as per these
processes is about 15 grams per litre whereas in U. S.
Bureau of mines method, a stripping of 40 grams of
manganese per litre have been successfully achieved on
a semi-pilot plant scale. :

Novelty in fhe present invention.

One of the important advantages claimed in t];e
eectrowinning of manganese from the ehloride hath is
that the maximum depletion of manganese that can be
achieved during electrolysis is nearly twice in cornpari-
son with the sulphate process, viz, 40 grams of manga-
nese per litre in the case of chicride bath and about 20

Erams of manganese from sulphate bath. In eur O
cess not only we were able to achieve g depletion of
40 grams of manganese per ltre but also employed a
SLLEORArY anolyte therehy introducing greater econo-
mies and ease of aperation,

The anolyte was a 30 per cent, solution of sodium
chioride contained in a porcelain diaphragm. The
chlorine wag continuously sucked off and electrolysis
was conducted for six hours with a stationary anclyte.
The iemperature of catholyte cell voltage, current

density, nature of deposit etc, remain the same, In a1}

the methods under relerenice (a eell voltage of 35 a
cathode current density of 40-45 amps. per square foot :
& current efficiency of aboyt 60 per cent., a temperatura
of 30-36° C. ;) ang hence the advantages of our process
are very easily compared with the other methods,

In addition the overall economy in the production of
manganese from low grade manganese ores v chloride
bath has not so far been recorded in literature in a
manner similar to the gne described in the specification,

In brief, the invented brocess for the production of
manganese metal consist in electrolysing manganese=-
ammonium chigride solutions (catha'yte) ang wherain
sodium chloride jg employed as anoclyte with production
of chlorina ag valuable anode produet

The electrowinnjng‘ ©of manganese, employing man-
ganese-ammonium  chloride sclutions gg stationary
anolyte in a two compariment cell, as described in the
present invention, will serve—

{1) to produre manganese metal from low grade
manganese ores by a cyelie process economip-
ally. Briguettes containing mixtures of low
grade manganese ore and & cheap fuel like
lignite is chloringted. The mixed manganace
and ferric chlorides are collected, dissoived
in water and double decomposed with a nrix-
ture of manganous oxide and magnetie oxicq
of fron obtained in the

reduction procesgs. Pure manganese chioride

conventional reasta”

.
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solution for use as catholyte cell-feed is
obtained. The ancdic chlorine is used again
in the process;

(Z) to convert hydrochloric acid to chiorine.
Hydrorhloric acid oblamned as a by-product
in organic chlorinations ; in the production of
sodium sulphate from sodium chlonde and
sulphuric acid, etc. can bs employed to de-
compose low grade manganese ores with the
liberation of chlorine. The mixed ferric and
manganese chlorides, resulting in lhe above
said reaction, is double decomposed with a
mixiure of manganous oxide and magnetic
oxide of iron obizined in the conventional
roast-reduction - process, Fure manganese
chioride solution, thus oblained is employed
as catholyte cell-feed. Chlorine is recovered
85 a valuable by-produoct;

£3) to recover chiorine from ferric ch'oride. Ferric
chloyide obtained as a by-product in the
chlorination of ores lke ferruginous bauxiie,
chromite, ilmenite, mixed suiphide ores, elc,
or obtained by reacting low grude iron ores
with the hydrochloric acid, ete., can be double
decomposed with a mixture of magnetic oxide
of iron and manganous oxide obtained by the
conventional roast-reduction process. The
resuliing pure mangavese chloride is employ-
ed as a catholyte cell-feed. Chlorine s
obtained as a valuable by-product ;

‘t4) to couple the utilisation of chloride waste pickle
fiquor from Jron and Steel industries. The
ferrous chlpride pickle liquor is treated with
chlorine evolved at the anode in the glectro-
lysis of manganese-ammonium chloride solu-
tions. The resulting ferric chloride is then
treated, as described in (3).

In all the said processes, the residue left
after the leaching of mangarese chlor'de can
be reduced to get magnetic oxide of iron which
gan be magneticplly separated and used as
a source of high grade iron ore, This pro-
gedure will serve to introduce greater overail

+ aeonomy in the electrowinning of manganese
metal from low grade tpanganese ores;

(3 tg  couple the \ammonium~soda Troress or
sodiumm or potassium sulphate manufacture
from gypsum or achydrite. Ammonium
chloride obiained as a by-produet either in
the ammonium-soda pracess o resulting in
the double decomposition of ammonium sul-
phate {(gbtained from gypsum or anhydrlis)
with sodium or potassium chioride is reacied
with a mixture of manganese oxide =and
magnetic oxide of iron ebtained by the con-
ventional roast-reduction process. Ammonia
for use again in the process Is expelled, with
fhe simuitaneous producticn of manganesa
chloride for use as catholyte cell feed. Chlo.
rine s ohtained as a wvalvable by-product,
Thus, the chlorine eontent of sodinm or ppias-

, sium chloride employed in the production of
sodinm carbonate, sodium sulvhate or potas-
sium sulphate im recgvered as free chlorine.

The foilowing are the {ypical data obtalned on a

lakoratory scale for the production of manganese chlo-
ride from low grade ores and =lse for electrowinning of
manganese by the new procedure,
TYPICAL LEACHING EXPERIMENTS.
(Ay Leaching experiment twith hydrochloric acid,

Quantity of ore taken , 530 gms., Treafed in two
batches of 287 gms angd
213 gms,

7 litres of 10 per cent
hydrochloride acid {4 &
3 litres  respectively).
Calenlations were made
thuz fo determine the
guantity of hydrochlorie
acid  reguired, Manga-
nese requiring 4 hydro-
chlode acil; Jo  re-

Yolume of acid used .

"
guiring 2 hydrochlorid
acid and 10 per cent
excess for alumina eic.
Doiling for 3 hours in each
case.

Time taken for reaction

Total volume of leach
fiquor . . . 4.2 Jitres econfaining a
mixture of manganese
and ferric chloride,
Manganese estimated in

the ieach . . . 382 gms. per litre.
Manganeze present in
the ore 189 gms.

Leaching efiiciency with
respect {0 manganese 308 per cent.,
ptt of the sclution . 15

{B) Direci chloringtion of the ore,

50 gms of the ore (—&60 mesh to 4- 100 mesh size) was
mixed with 50 gms of ajir dried lignite {-40 mech) and
compressed at 1 {on per zquare inch pressure for one
minute at laboratory temperature, 25 briqueites were
produced, -

The amount of the lignite was {wice the thecretical
amount reguired to get irom oxides and manganese
oxidas reduced with the expulsion of carhon moucxide,
dioxide and other gases. The rate of chlorination was
abowt 3 cos per second, The briguette s.ze was about
47 diameter and {* height. It was heated in a niciirome
wire wound silica tube furnace of sbout 137 diameicr
and 1} ft. long. The temperature of chlorination was
hetween T700-800° €. The chlorination was conducted
Tor 1} hours. Ferric chloride was volatilised and con-
deniesd in the portions far away from the furnace and
manganese chloride in portions somewhat nezrer. The
manganese chloride from the condenser and a'se from
the furnace was dissolved in water and made upto one
litre. The manganese was estimated to be 155 gins per
litre. This gives a leaching efficiency of 7787 per cent.
with respeci to manganese. The wvolume of water
employed can be gven reduced to 200 ce to get a cone
centrated solution of manganese chloride. From the
yvesidue fhe entire manganese is leached out as manga-
nese chloride by treatment with 10 per cent. hydro-
chloric acid. The manganese chloride zoluiion contain
ing seme ferric chleride can he reacted with the calcine
and the strength of the manganese chioride solution
can further be increased without any trouble,

(C} Leaching of the calcine with the leachaie From (A)
or (B).

Quantity of the ore
taken . . 1004 gms of the ore in—6¢
to 100 mesh size,

200 gms of —80 mesh size.

Mild steel drum provided
with serew stopper in the
lid of the drum 5" internai
dia. and 10" height.
Hested by z coa! Aame.

Time of reduction . 45 minutes at 700° .

Weight of the calcine 800 pms.

The calcine was slowly added with stirring to the
mixture of manganese and ferric chloride zolutions in
(A) or (B) till the pH rose {0 5-5. The time of leaching
was 14 hours, The amount of calcine consumed was
$00 gms. This contained % X398=208'5 gms of

manganese. The temperature rose from 28 to 38° C.
The volume of the solution was 4300 ec. The manga-~
nese in the solution was estimated fo be 726 gpl. The
weight of the manganese leached from the calcine was
188-0 gms which corresponds to 62:99 per cent. leaching
efficiency.

The above leaching efficiency is, low as the manga-
nese chiloride hold up in the residue is not taken intp
account and which is leached as a dilute solution by
boiling with water. (reater leaching eficiencies have
been possible if leachate from (A) or (B) is kept as
85-90° C. and the calcine is added with periodical stie-
ring. Hence a leaching efficiency of 80 per cent with
respect to manganese is possible, a fact confirmed while
dealing with sran leoi.

Quantity of chareeal
Beducing Vessel



Electrolysis.
Data pertaining to typical reproducibie electrolytic
experi~ents both with a circulating and stationary
anolyte are given,

Anolyee m cireutetion  Stationary Anolyte

Cail Pitch-lined wouden Pitch-lined wooden tank
tank 8} x 84" x5° 8)° x 8§4°x 5*Ht.
height .

Cathodes Stainless steal 77 x 27 Btainleas stes] 83° x 237
x 1/32%thick % 1/32" thick

Anodes Graphite 77 x 2" x 3" Graphite 81" x 24" x }
thick thick

Duration of Elec- 6 hours 6 Hours

trolysia

Current pasged 6 amps 10 amps,
Total 36 amp. Total 60 amp.
Hrs. His.
Catholyte 3800¢c.c. Mn: 18 Gpl 3700 c. . Mn: 18 Gpl
NH,C1 120 Gpl So,
03 Gpl. Stirring NH,C1 120 Gpl S0,
employed Gpl. Stitring empioyed
Anolyte 302/ sodinm Chlorde 1200 ¢. e, of 309, sodinm

selution ecirenlated chlogide 20 lution
at the rate of 2 itre/ 600 ¢. e.1n each anode
hours{(Chlorine compartment, {Chio-

sucked off) rine sucked off)
¥eood concentra- Mn: &8 Gpl NI,Cl Ma:58 Gpl NH,C1 120
%om ¢ 120 Gpl 80, 020Gpl Gpl 80, -2 Gpl Fed at
Fed at the rateof 100  the rate of 160 ¢. ¢. per
e. ¢. per Hr, Hr,
Cathod ourrent 43. 2 amps/eg. ft. 40-0 ampsfag. .
density :
EBath Voltage asv 3BV
Catholyte pH 7.0t7. 4 70 to 74
Temperature 3 to 360 30° teo 36°C
Nature of Depo. Very Good Very good
Bt :
Weight of metal 22-0 gms 370 pms
Current efficiemcy 5869, a0-20/,

It is clear that stationary anolyte is as effective as
continuous anolyte <circulation for large scale work
porce'ain plates PVC or microporous rubber sheets fitted
into grooves m frames of wood treated with chlorinated
rubber paint and the like can he employed as rectangular
anolyte chamber with provision for chlorine section also.
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This would facilitate including for any desired number of
anode compariments with {facilities for replacing the
anode chambers at any iime with ease.

We claim:

1. A process for the production of manganese metal
which consists in elecirolysing manganese-ammeonium
chiloride solutions (catholyte) and wherein sodium chlo-
ride is employed as anolyte with the produetion of chlo-
rine gs valuable anode product.

2. A process as claimed m Claim ! wherein a cur-
rent efficlency of not less than 60 per cent. at a cell
voltage of 3-5 is achieved when electrolysic is conducted,
as descmibed m (1) at a temperature of 230°C., and
stainless steel cathodes, medium porous diaghragms
made of poreelain and the like and graphite anodes are
employed in the two compartment cell

3. A process as claimed In (laim 1 wherein pure
manganese metal iz obtained electrolytically from low
grade manganese ores by a cyclic process.

4, A process as claimed in any of the preceding
claims wherein the conversion of hydrochlorie acid te
chiorine is coupled with {he utilisation of low grade
matiganese ores for the production of pure manganese
metal.

8. A process as claimed it any of the preceding claims
wherein the recovery of chloride from ferric chloride 1s
combined with the electirowwnning of manganese metal
from low grade ores.

6 A process as claimed in any of the proceeding
claims wherein the utilisation of waste chloride pickie
liguor from iron and steel industries is coupled with the
electrowinning of manganese metal and the hydro-
chloric acid iritiaily employed for pickling is ultimately
obtained as free chlorine.

7. A process as claimed in any of the preceding
claims wherein ammonia-soda process or the produc-
tion of alkali metal sulphates from gypsum or anhydrite
through the intermediate producton of ammonium sunl-
phate is coupled with the electrowinning of manganese
metal from low grade manganese ores, whereby, chlo-
rine is chiained as & bhy-product in the manufacture of
alkali metal sulphates and sodium carbonate.

R. BHASKAR PAI,
Patents Officer,
Council of Scientific and Industrial Research.

Dated this 20th day of July, 14589,



