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PROVISIONAL

The following Specification describes the narure of this invention.

This invention relates to the improvements in or relating
.10 the electrolytic preparation of potassium chiorate making
.use of a mixed electrolyte consisting of sodivm chloride,
~sodium chlorate and potassium chlorate.

Hitherto it has been the practice (o prepate puie
~potassium chlorate by the following two methods:

1. Direct electrolylic oxidation of potassium chioride to
potassiom chlorate using graphice or magnetite anodes,
where the cell effluent is cooled to crystallise out the
potassium chlorate and the mother liguor is resaturated
with potassium chloride before recirculation in the
cell.

.2. Electrolytic preparation of sodivm chlorate from
sodium chloride using magoetite anodes, at 90°C
followed by the double decomposition of sodium
chiorate with potassiumn chloride. The mother ligquor
after separating the potassium chlorate contains sodiom
chloride, potassium chloride and potassivm chlorate.
The solation is brought to the original conceniration
by addition of the required quaatity of sodium
chloride.

The objections 10 the current praciices are as follows:

In the direct oxidation of potassjum chloride 1o
-potassiom chlorate operational difficulties are encountered
due to the poor solubility of potassium chlorate which causes
incrustation of the salt on the electrodes in the celi thereby
-resulting in increased voltage. In addition, large volumes of
-liguor are required to be handied.

The second process mentioned above may not be
-preferted under Indian conditions since magnetite anodes
‘have to be imported.

The object of this invention is to obviate these disadvan-
“tages by adopting the following modified procedure,

The electrolysis is carried out uvsing graphite or Jead
. dioxide anodes and iron or stainless steel cathodes at a tem-
- perature ranging between 30°C to 60°C.  An anode current
density of 1 to 15 amp/dm?® is used with lsad dioxide anode,
The starting e¢lectrolyte is a mixture of sodivm chloride and
sodium chlorate mixed in & specific proportion, The
electrolyte is circulated at a predetermined rate based on the
quantity of electricity passed through the cell. The cell effluent
containing a higher concentration of sodium chlorate is
double decomposed externally at elevated temperature with a
catculated quantity of solid potassium chloride to precipitate
out potassium chlorate. The quantity of potassium chloride

added is such that the resulting solution after precipitation
of potassium chlorate is brought back to the original com-
position of cell-feed. This solution which is also satnrated
with respect to potassium chiorate is recirculated into the cell.
The chloride and chlorate concentrations in the electrolyte
are maintained between 5 mols and 1 mol per litre
respectively in the feed electrolyte and vice-versa in the cell
efffuent. The separated potassinm chlorate is washed and
dried.

The following typical examples are given 1o illustrate the
invention:;

Concentration of electrolyte: Example I Example I
Chloride (Na) mol/} 4 413
Chiorates (Na-+K) mol/i 2 1.97
Addition agent (alkali chromates) g/l 2 2
Anode Lead dioxide Lead dioxide
coated graphite coated graphite.
carrying 0.5.5
mm thick PbO,
Cathode Stainless steel  Mild Stee]
Current density (amp/dm?2) 5 15
Temperature 40°-45°C 60-65°C
pH 6-7 6-7
Current efficiency (%) 75-85% 809%,
Cell voitage (V) 34 3.5

Energy consumption {(kwifkg of KC10Q,) 6.0-6.5 6.5
The following are among the main advantages of the
invention:

1. Sodium chioride instead of potassium chioride is used
as the starting material for the process of making
potassivm chlorate. This enables building up of higher
concentration of chlorate in the cell as sodium chlorate
and avoids handling of large volumes of solution,
The KC10, is precipitated by double decomposition
with KC1.,

2.  The new process eliminates incrustation of salt on the
electrodes inside the cell,

3. The cell could be operated at temperatures of 30° o
60°C instead of 90°C as in the case of magnetite
anodes.

4. 'The double decomposition is carried out directly with
solid potassium chloride,
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5. The potassium chlorate obtained js found to conform
to the required specifications,
6. The solution after separating potassium chlorate can
* be directly fed jnto the cell since its composition gets
adjusted autematically to the celi feed concentration,
7. The current efficiency of the process is high and the
energy consumption is also comparable,

8. Graphite or lead dioxide on graphite isindigenouslys‘
available. i

9. The use of lead-dioxide ¢lectrode will eliminate resur
Ting consumption of graphite and helps also to operat
the cell over a wide raage of current density,

COMPLETE

The following Speci fication particularly describes and ascertains the nature of this imvention and the manner
in which it is 10 be performed.

This invention relates to the improvements in or relating
to the electrolytic preparation of potassivm chlorate making
use of a mixed electrolyie consisting of sodium chloride,
sodium chlorate and potassium chlorate and employing either
graphite or lead dioxide coated graphite anodes.

Hitherto, it has been the practice to prepare pure
potassivm chlorate by the following two methods:

(i)  Direct electrolytic oxidation of potassitm chloride
o potassium chlorate using graphite or magnetite
anodes, where the cell effluent is cooled to
crystallise out the potassium chlorate and ihe
mother liguor is resaturated with potassium chioride
beforere circnlation in the cell.

(1) Electrolytic preparation of sodium chlorate from
‘Sodium chloride using magnetite anodes at 90°C
followed by the double decomposition of sodivm
chlorate with potassium chloride, The mother liquor
after separating the potassium chlorate contains
sodivm chlotide, potassium chioride and potassium
chlorate. The solution is brought to the original
concentration by addition of the required quantity
of sodivm chloride.

The objections to the current practices are as follows:

In the direct oxidation of potassium chloride 0 potas-
sium chlorate operational difficulties are encotntered duee to
the poor solubility  of potassivm chlorate
which cavses incrustation of the salt on the electrodes
in ‘the cell ‘thereby resulting in increased voltage. In
addition, large volumes of liquor are required to be
handled.

The second procedure mentioned above may not be
preferred nnder Indian conditions since magnetite anodes
-bave to be imported.

The object of this invention is io obviate these
disadvantages by adopting the fotlowing modified procedure,

According to the present invention, the process consists
of the electrolytic preparation of potassium chlorate from a
mixed electrolyte consisting of sodium chloride, sodium
chlorate and potassium chlorate (the chloride and chiorate
concentrations in the electrolyte are maintajned between 5
mols and 1 mol per litre respectively in the feed electrolyte
and vice-versa in the effluent) in a cell having graphite or
~lead dioxide (electrodeposited on graphite substrate) anode
and iron or stainless steel cathode, vsing an anode current
density range of 1 to 15 amp/dm?® at a temperature of 30° to
«60°C and alkali chromates as addition agent.

The electrolysis is carried out using graphite or Jead
dioxide anodes and iron or stainless steel cathodes at a
temperature ranging between 30°C and 60°C. Anp anode
current density of 1 to 15 amp/dm? is used with lead dioxide
anode. The starting electroiyte is a  mixture of sodium
¢hleride and sodivm chlorate mixed ip a specific proportion.

The electrolyte is circulated at a predetermined rg
the quantity of electricity passed through the celt
effluent containing a higher )
chlorate js doubie decomposed ext

te based on

The celt
concentration of sodium

respectively in the feed electrolyte ang vice-versa
effiuent,

dried.

_ in the
The separated potassiom chlorate ig washed and.

) The modifications introduced, forming part of the present -
lovention, have simplified the process without affecting the-
current efficiency, The graphite substrate jead dioxide anodes
have ihe advantage of a longer life by 3 t0 4 times those of
the conventional graphite or magnetie anodes used in potas-.
sium chlorate production. High current densities upto nearly
& times the conv-ntiona] current densities can be employed
eading 1o less floor space and giving more compact cells.
with graphite substrate lead dioxide anodes, The processing -
of the effluent can be carried out without filtration since the
cell efffuent is clear and free from suspendeq impurities whep.
graphite substrate |ead dioxide anodes are used,  The longer-
life of the lead djoxide anode coupled with the higher-

current efficiency will have ag edge over the conventional
processes.

The present invention relates to a process for the-
electrolytic preparation of potassium chlorate which comprises

The chloride and chlorate cancentrations ip
are maintained between 5 mols and 1 mol per
in the feed electrolyte and vice-versa in the effluent, A
currént density range of 1 to 15 amp/dm?, a temperature of
30°C to 60°C are employed with lead dioside anode,

the electrolyte
titre tespectively

The wse of Jead dioxide electrode
recurring consumption of graphite. The processing of the.-
effiuent can be carried out without filtration since the celr
effiuent is ciear and free from suspended impurigies when.
lead dioxide anode is used,

will  elimigate-

Flow sheet is given in the accompanying drawings,

Typical examples:
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Example Example
I iI
Concentration
of ¢lectrolyte:
Chloride (Nat) 4.9 4.1
{molfl)

Chlorates 1.8 22
(Nat K+ (meol/1)
Addition agent 2 2

(alkali chromates)
(gfl)

Anode Graphite Lead dioxide
coated
graphite

Cathode Mild Stainless

Steel steel

Current amps 5 i8

Anode current

density {amp/dm?) 2.4 15

Temperature (°C)  37-40 32.35

pH 6-7 6-7

Current

efficiency (%) 6t 71.5

Cell voltage (V) 3.3-3.6 3.8

Energy constmp-

tion (kwhfkg of

8.1-3.8 8.0

KC10y)

The main advantages of the imvention ~are that (i)
sodium chloride instead of potassivm chloride is used as .the
starting material for the process of _makmg pOtaSSI'llm
chlorate, which epables building up of h:ghe:: ooncem{atlon
of chiorate in the cell as sadium chIorate,. avoids Paﬂd]]ng of
large volumes of solution and eliminates incrustation of sa!t
on the electrodes inside the cell, (ii} the doublg: deCOmD{JSI-
tion is carried out directly with solid pot_assn]m c!_1]onde,
(iii} the current efficiency of tl?e process is high, {"f) the
solution after separating potassivm chlon"a‘te can be d|.rect]y
fed into the cell since its compos;ti?n gets  adjusted
automatically to the cell feed concentrathn, and {v) the
use of lead dioxide anode will increase the_. life of the anode
and helps also to operate the cell over a wide range of current

density,

The present imvention consists in prt_)dycing potass_ium
chlorate from a mixed electrolyte consisting of SOdl!JlTl
chloride, sodium chlorate and potassivm chlo‘rate, using
graphite or lead dioxide anode and iron or sta]qless steel
cathode and employing alkali chromates as addition agent
and precipitating the chlorate fr_om the oe]_l eﬂ‘luent‘ as
potassium chlorate by the addition of solid potassium

chloride.

3
Exampie Ezample
IIE v
4.13 4
1.97 2
2 2
Lead di- Lead
oxide dioxide
coated coated
graphite graphite
{carrying
0 5-5 mmj
thick
deposit)
Mild Stainless
sitcel steel
300 800
15 5
60-65 40-45
6-7 6-7
80 75-85
35 34
6.5 6.0-6.5

We Claim:

L

A process for the electrolytic preparation of potassivm
chlorate from a mixed electrolyte consisting of sodium
chloride, sodium chlorate and potassium chiorate {the.
chloride and chlorate cofcentrations in the elecirolyte
are maintained between 5 mols and i mol per litre.
respectively in the feed electrolyte and vice-versa in
the efffuent) in a ceil baving graphite or lead dioxide:
(electrodeposited on graphite substrate) apode and.
iron or stainiess steel cathode, using an anode current
density range of 1 to 15 ampjdm® at a temperature of
30° to 60°C and atkali chromates as addition agent.

A process as claimed in clajm 1 wherein  the
chioride and chlorate concentrations in the electrolyte
are maintained between 5 mofs and 1 mol per litre
respectively in the feed electroivte and vice-versa in
the effluent,

A process as claimed in clajm 1 wherein graphite or
lead dioxide telectrodeposited over graphite} are used
as anode and iron or stainless steel as cathode,

A process as claimed in claim 1 wherein the
electrolytic cell can be operated using wide range of



119189

anode curtent densities from I amp/dm® to 15 amp/dm?
and preferably 5 amp/dm?® with lead dioxide anode.

A process as claimed in claim 1 wherein the
electrolytic cell can be operated using a2 wide range
of temperatures from 30°C to 60°C and preferably at
45°C,

A process as claimed in claim 1 wherein alkali
chromate (2 gf1) is added at the commencement of the
electrolysis.

A process as claimed in claims 1 to 7 wherein the
double decomposition is carried out directly with solid
potassium chloride.

A process as claimed in claims to wherein
the solution after separating potassitun chlorate can

Adarsh Bharat Printers, Meerut,

be directly fed into the ceff as its composition

gets adjusted automatically to the cell feed concentra-
tion.

A process for the preparation of potassium chlorate
substantially as described hercinbefore.

Dated this 2%th day of Seprember 1969,

8d.

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH

PATENTS OFFICER
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