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IMPROVEMENTS IN OR RELATING TO THE ELECTROLYTIC PREPARATION OF POTASSIUM PERCHLORATE.
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The following specification particularly describes and ascertains the nature of this imwention and the manner
in which it is to be performed.

This is an invention by HANDADY VENKATAKRISHNA UDUPA, Scientist, SRINIVASA SAMPATH,
Scientizt, RAMANATHAN VISWANATHAN, Scientist and MUTHIAH NAGALINGAM, Senjor Scientific
Assistant, all of the Central Electrochemical Research Institute, Karaikudi-3, India, all Indian citizens.

This invention relates to improvements in or relat-
ing to the eletrolyiic preparation of potassium
perchlorate.

This invention relates pariicularly to improvements
in or relating to the electrolytic preparation of potas-
siurm perchiorate making use of potassium chlorate
as the starting material.

Hitherto it has been the practice o prepare pura
potassium perchlorate by the electrolytic oxidation of
sodium chlorate using platinum or lead dioxide
anodes followed by the chemical interaction of sodium
perchlorate so prepared with potassium chloride. Be-
sides, potassium perchlorate, sodium chloride ig ob~
tained ag a byproduct. The sodium chloride is re-
covered by evaporation and recycled to the chlorate
cell for electrolytic oxidation to sodium chlorate at a
graphite anode.

Attempt at direct electrolytic oxidation of potas-
gium chlorate to potassium perchlorate has been re-
ported in published literature.

The objections to the current practices are that
the conventiona! process adopted is complicated due
to the processing steps involved and the energy con-
sumption for the oxidation of sodium chlorate to per-
chlorate is higher (3.8 kw hrikg with platinum anode
and 32 kw hrjkg at a lead dioxige anode) in view
of the fact that sodium chlorate in the Lath has to be
slmost completely depleted with consequent drop in
current efficiency (75% at a platinum anode and 60%
at a lead dioxide anode).

The direct oxidation of potassium chlorate to per=
chlorate is unlikely to become a commercial success
as the process is beset with operational difficulties viz.,
the incrustation of the anode with perchlorate and
handling of large volumes of dilute solutions due to
the low solubility of potassium chlorate at normal
temperatures of operation and the almost insoluble
nature of potassium perchlorate,

The object of this invention is te obviate the above-
mentioned drawbacks by preparing potassium per-
chiorate making use of potassium chlorate as the start-
ing material instead of potassium chloride to provide
the potassium lons as in the conventional process and
by carrying out the oxidation of potassium chlorate in-
directly employing a mixed elecirolyte containing
sodium and potassium chlorates and perchlorates with
platinum or lead dioxide anodes and iron or stainless
steel cathodes.

The main finding pertaining to the invention is the
use of a mixed electrolyte in the appropriate concen-
trations of the various constituents in order to bring
above the oxidation in an efficient way.

Such use of a mixed sodium-potassium chlorate-
perchlorate electrolyte has not been attempted before,
as evidenced by a survey .of published literature on
the subject. The invention resulfs in the following
advantages: (i)} The use of potassium chlorate as a
starting material (instead of potassium chloride and
sodium chlorate) does mot involve the intermediate
processing to isolate a solid product (like sodium
chloride) after separating potassium perchlorate, The
solution remaining after the separation of the preci-
pitated poiassium perchlorate containg sodiwm chlorate
and this can be recycled into the electrolytic cell after
adjusting the concentration by evaporation.

NaClO, +KC10y —— KCIO,--NaClOy
{ii) Sodium chlorate and perchlorate are highly solu-
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ble and hence high concenirations are used in the
process and as a consequence the volumes of liquors
handled are small. {(iii) As the chlorate concentra-
tion in the cell is maintained at & high level (I to
4 mels|litre) the current efficiency remains vexy high
(about 70 to 75% with lead dioxide anodes and 90-
95% with platinum anodes) and the energy consump-
tion for the product low (2.4-3.0 kwhrikg with lead
dioxide anodes and 2.5-3.3 kw hrlkg with platinum
anodes). (iv) The product made by the process is
free from chleride and low in chlorate (less than
0.05%).

According to the present invention, the process for
the electrolytic preparation of potassium perchlorate
consistg in electrolysing a solution containing sodium
and petassium chlorates and perchlorates in a cell
having lead dioxide {massive or electrodepesited on
substrates like graphite, carbon or other suitable
material) or platinum as anode and iron or stainless
steel as cathode, using an anedic current density of
5 to 40 ampldm® at a temperature of 30° to 60°C (using
sodium fuoride as addition agent with lead dioxide
anode), the said electrolysis being followed by a re-
aciion with saturated potassiumn chlorate solution to
precipitaie potassium perchlorate.

In the case of lead dioxide anede, addition of
sodium fluoride (0.5 to 5 gil) is necessary.

A subsidiary advantage of the process developed
is that intermediate isolation of a solid product from
the mother liquor after separating potassium per-
chlorate is avoided.

A flow sheet of the process is given in Fig. 1 of
the accompanying drawings.

The following typical examples are given to il-
lustrate the invention:

Concentration of Example I Example II Example III

Eiectrolyte :
Chlorates (Na+ Kj {moi/1) :
Celt foed 2.7 31 33
Cell efluent 1.1 0.9 0.7
Perchlorates (Na+ K) (Moifl) :
Cell feed 1.5 1.3 - 0.9
Cell effluent 31 35 3.5
Addition agent (NaF) (g/l) 2.0 . o
Volume of electrolyte 0.9 15 :
s O 536
Anode materal Lead dioxide Platipum  Platinuoy
coated graphite
Cathode material Stainless Stainless Stainless:
steek steel steel
Anode current density 20 25 333
{ampf{dm?)
Temperature {°C) 350407 35°—40°  50°-—55*
Current (amnp) 35 150
Duration of the 3 12 ?%
expetiment (hrs)
Cell voltage (volts) 4,6 61 6.5
Current efiiciency 05) 74 90 94
Energy consumption :
(kw hr/kg) 24 2.6 35

Based on the conditions arrived at in the laboratory
(Examples I and II are typical of the Iaboratory runs),
one 800 amp cell was set up and operated. Example
III11 above illustrates results obtained from this larger
cell,

RUPEES,



2 102482

Advantages—The present invention is an im-
provement over the conventional process for the pro-
duction of potassium perchlorate in that the current
efficiency and energy consumption are more favourable
and also it iz more convenient and simpler to operate
involving less equipment.

Sumwnary—The present invention makes use of
potassium chlorate ag the starting material for the
production of potagsium perchlorate. Electrolysis using
& mixed electrolyie (containing sodium, potassium
chlorates and perchlorates) effects an indirect oxida-
tion of potassium chlorate to potassium perchlorate.
With the concentrations of the electrolyte remaining

high, volurnes handled are less and energy consump-
tion lower.

We claim ;

1. A process for the electrolytic preparation of
potassium perchlorate, which consists in electrolysing
e solution containing sodium and potassium chlorates
and perchlorates in a cell having lead dioxide (maxs-
sive or electrodeposited on substrates like graphile,
carbon or other suitable material) or platinum as
anode and iron or stainjess sieel as cathode using an
anodic current density of 5 to 40 amp|dm® at a tem-
perature of 30-60°C (using sodium fluoride as addi-
tion agent with lead dioxide anode), the said electro-~
lysis being followed by a reaction with saturated
potassium chlorate solution to precipiiate potassium
perchlorate,

2. A process ag claimed in Claim 1 wherein the
elecirolyte consists of I fo 4 moljl sodium and potas-

MOGIP Sant.—SL—33 Patent/70—8-3-3~T00,

gium chlorates in solution and 1 to 4 mol|l sodium and
potassium perchlorates in solution.

3. A process as claimed in Claim 1 or 2 wherein
the anode for the electrolytic oxidation is platinum
or lead dioxide (massive or electrodeposited on suit-
able subsirate as graphite, carbon etc.) and the cathode
is iron or stainless steel in the case of lead dicxide
anode, addition of sodium fluoride (0.5 to 5 g|l) is
necessary). '

4, A process as claimed in any of the above claims
wherein the liquor obtained after electrolysis is con-
tinuwously withdrawn and treated with saturated potas-
sium chiorate solution to separate out the potassium
perchlorate and the mother liquor recyeled into the
electrolytic cell afler concentration to the original
level.

5. A process for the preparation of potassium per-

chlorate carried cut by a combination of the steps as
substantially described hereinbefore.

R. BHASKAR PA]J,

Patents Officer,

COUNCIL OF SCIENTIFIC & INDUSTRIAL
RESEARCH.

Dated this 3rd day of August 1968,
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