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This invention relates to a proacess for the preparation of solid
ammoniun persnulfate.
Hitherto solid ammonium persulfate has heen propared by alectro-
lysing ammonium sulfate, sulfuric acid solutlon and concentrating and
crystallising the resultant solution or cocl the electrolyte separates

down to 10-15°C in order to get solid ammonium persulfste, The com-

positior of the 010€t?°1yt0 in vogue does not yleld solid ammonium

persulfate during electrolysis.

This is open to the objection that the unit operation of heating
during concentration of the solution tends to decompose the heat sen-
sitive parsulfate in one process and the other process of refrigeration
calls for additional cooling step, Alsc the refrigerated product
contains 5-10%(NH4)2 SO, as impurity.

The object of this invention 1s to obviaste the above ment ioned
di{ficulties by developing a process for making solid ammoniuvgporsulfato
directly from an electrolytic cell and with a higher purity th;n is
obtainable by chilling the electrolyte in the known process.

To these ends the invention broadly consists in preparation of
squecus solution of ammonium sulfate and sulfuric acid, electrolysing
between rlatinum and lead electrodes in a suitable electrolysing cell at
optimum conditions of concentration, temperature, current volume aﬁa flow
rate s0 ss to get solid ammonium persulfate directly from the electrolyser
in the form of slurry which is processed further for getting dry, '

crystalline powder of ammonium persulfate ready for market.



The composition of electrolyte i,e., ammonium sulfate and sulfuric
S mmar e me uesw appiwslndueely o ammonium hisulfate. The

current density 54 sncde ranges from 80 to 120 amp/dmz. The cathode
current density belng 8 to 10 aMQ/dmzn The cathodes are wrapped by
biue asbestos rupe s: disphragm, Working temperature range is between

2% to 30°C and the addition agent being 0.1 to 0.5 g/l.

Example

An aqueocus solution of ammonium sulfate and sulfuric acid of the
composition to give 80% W/V ammonium bisulfate with addition of 0,3 g/1
of ures is electrolysed in an electrolyser made of a non conducting
material such as ceramlc, plastic, hard rubber, glass between platinum
and lead electrodes as anode and cathode respectively, The cathode is
covered by a rope of blue asbestos. The anode current density is 100 amg
dnz and cathode current density is 8 amp/dmz. The temperature is main- /
tained at 30°C by circulation of chilled water through glass cocling
coils immersed in the cell. When the slurry makes its appearance in the
cell the electrolyte from storage tank is fed continuously and the slurry
is tapped out from the bottom of the electrolyser in such a way that the
composition in the electrolyser is maintained. The composition of the
solution in the electrolyser is maintained at ammonium persulfate 8%,
ammonium sulfate 29% and sulfuric acid 21,5% during electrolysis; The
effluent slurry is centrifuged and washed with water at 0°C to 566 to fre
ﬁhc solid from sbsorbed acid., Finally the product is driad in'vacuum drif
The purity of the product is 98%, the balance baing bound water. v ’

In bench scale experiment the cell was of glass contaiher of capacity
1 litre containing 600 cc electrolyte of 80% ammonium bisulfate with
0.3 o/1 urea. Current was 12 amps at anode current density 100 amp/'dn{2
and catnode current density 8 amp/dm®. Temperature was 30°C. The

current efficiency obtsined was BO%.

Following are amoeng the main advantages of the invention:

The product obtained is pure straight from the cell irn one step, which
reduces the number of unit operations to » minimum without 1mpairiqg the
current yield or the guality of the product.

Dated this 25%th day of March,. 1975.
Sd/~-

Asstt.Patents Officer,
Concil of Srlant16ta £ Trdiedntat Bamanean



THE PATENTS ACT 1970

COMPLETE SPECIFICATION

SECTION 10

%A PROCESS FOR THE PREPARATION OF 80LID AMMONIUM PERSULPHATRE®

COUNCIL OPF scmmric & INDUSTRIAL RESEARCH, Rafi Marg,
Aew Delhi, India - an Indian Registered body incorporated ander
whe registration of Societies Act (Act XXI of 1860).

The following specification describes and ascertaine ih.
nature of this invention and the manner ia which it 1is to be

performed -

This is an invention by Mahadev Govind Potdar, Scientist;
Rangechari Srinivasan, Scientist and Handady Venkatakrishna Udupa,
Director, all of Centrsl Electrochemicel Research Institute,
Karaikudi-623 006, Tamil Nadu, all Indian citisens.

-4—



1494141 ¢

This ilawearniion relcztes to a process for the preparstion of sclid

smonium ceresulphate.

#itherto wolid smmonium persulphate hag been preparsd by indirect
mathos only L.9., an squasus solution of ammonium sulphate and sulphuric
acid in slectrolysed bstwesn platinum anode and lead cethode, The
slectrolysig is carried out in a suitable veseel called slectrolyssr
which is eithsr divided type or undivided type. The concentration
of the squecus solutian used ls very dilute snd an electrolyele a con=
uontmﬁ solutlion of emmonium persulphate is obtained, This
solution ia taken out of the clectrolyser as effluent and then further
treated tc get solic ammonium persulpheate, The trestment lfes in
furthar corcentration by evaporation or by chilling the solution to low

aghon .
temperature to get golid ammonium parsuiphate as first cssstion.

This i@ open to ths cbjection that the unit operation of heating
for concentration of the solution tends to decompose the hest ssngitive
ammonium persulphate in ons process and in the other process refrigesat-
fon involues an additio?éooling step, Also the refrigerted product

contains 5 to 10% (NH‘)ZSO‘ ag impurity,

The object of this invention e to obviate tha above mentioned

]
difficuitise by devsloping a process for making solid ssmonium per-
sulphate directly from an slectrolytic cell snd with a higher purity

then is obtainable by chilling the electrolyte imn the known proceas.

The main finding of the invention is that an agueous solution of .
ssmonium sulphate and sulphuric acid taken in aguimolar proportions
in order to give approximately 80X ammonium bisulfste, can be
slectrolyeed betuwssn platinus and lead oloctrbdn in an undivided
slectrolytic cell to give solid smmonium pesrsulphate directly from

the nlectrolytic cell in ths form of s slurry,

when ammonium bisulfsts solutions of approximstely 80% W/V
concentration srs electrolysed between platinua snode snd lesd cethode

2
the annde current density being approximately 100 emp/dm” and the

c -



cuthode current den.ity beinq appruximacely 10 =%/, at a temperatura
of' sbout 30°C, agdition agont 4in tha form of urea .uing used at e
~eoncentration of approximataly 0,3 g/1, solid smmoriium persulshate {g

olitained directly from the electrolytic cel. in tte "crm of & slurry.
L 4

The composition of electro'yte f.e., amraotniur asuiphate and
sulphuric ecid can be such es tu give approximataly 80% asmonium bisulfata,
The current deneity at anode rangas from 40 to 120 ann/dnz, the cathode
curreht. tdenaity being 8 to 10 amp/dmze The cathodes are wrapped with
biue asbestos rope as disphragm, Working tempasrature range is bestueer

2 to 30°C and the sddition sgent baeing 0.1 to 0.5 g/l.

According to the present invention, there is providsd a process
for praparation of solid emnonium persulphate by the aelectrolysis of an
syuegous golution of ammonium sulfate and sulphuric acid betwesan olatirnum
anode and lead cathode characterised in that thase iﬁgredienta are mixed
in eguimolar corcentration to give a solution of ammonium bisulfete in
the range of 70X to 90% Wt/Vol, and slectrolysed in the brcsoncé of an
addition agant in the form of ursa, B80% W/V concentraticn is preferced
al.ong with an addition agent in the form of ursa in 0.4 toc 0.5 g/l cone
centration but preferably in 0.3 g/1 concentration and the cathods current
density being 8 to 10 amn/dl-2 but preferably 10 amp/dnzc The teamperature
i maintained within 25 to 35°C and the conditions are such that solid
stimonium psrsulphate starts forming in the cell durine passags of current,
The electrolysis is carried out in an undivided type of slectrolysang.
oull, The solid is tapped continuously or by batchwiee collection for

further processing like washing, drying, etc,

The novelty of this procsss is that solid ammonium persulphate
1, obtained continuously directly from the cell urlike atheru;- processss
i1 vogus wherein crystallisation is an auditional unit operation
subsequent to slectrolysis,

An aqueous solution of emmonium sulphate and sulphuric acid qﬁ
the composition to give 80% W/V anmonium bigulfate with. addition of

0.3 g/1 of urea is slectrolysed in an electrolyser made of a non—



conducting material such a g ceramic, pldastic, hard rubber, glass between
platinum gnd lead clectrodes as anode and cathode raspectively, 'Tha
Sathude is coverad by a rope of blus asbestos, The anods currant density
is 100 amp/dm2 and cathode currant densily is 8 ann/dlz. The tnlpor.tu;o
is maintainad at 30°C by circulation of chilled water through glass cooling
coils immersed in the cell. when the slurry makes ite appearances in

the call the slectrolyte from gtorage tank is fed continuouely and the
slurry is tapped out from the bottom of the electrolyser in such a way that
the composition in the electrolyser is maintained. The composition of
the solution in the slectrolyser is main.ained at ammonium persulphate 8%,
nn@onium sulfate 29% and sulfuric acid 21,5% during electrolysis. The
effluant slurry is centrifuged and washed with water at 0°C to 59C to frese
the solid from abgorbed acid. Finally the product ig dried in vecuum

drier, The purity of the product ig 98% tha balance being bound water,

In bench scale experiment the cell was of glass container of capacity
1 litre containing 600 cc electrolyte of 80% W/V ammonium bisulphate with
0.3% g/1 urea, Current was 12 amps at anode current deneity 100 llp/dl2
and cathode current density 8 amp/dmz. Temperature was 30°C, . The

current efficiency obtained was 80%

Following are among the main advantages of the inventionsg
The product obteined is pure straight from the cell in one step,
which reduces the number of unit operations to a minimum without iipaiting

the current efficiency or the guality of thas product,.

A procsss has Sean developed for the elsctrochsmical preparation of
- solid ammonium persulphate directly from the el'eotrolytic cell, This has
the advantage of reducing the unit operationsr;f condentration‘and crystalli-~
gation, The crystal size alsc can be controlled in the operation of the
electrolysis to facilitate filtration and drying. The purity of the e:oduct
obtained is 98% and thus this eliminates additional recrystallisation step
also. It is also possible to work out this ﬁfocesa gither as a continuoug

ona or batchwise without impairing any of the parameterss

/
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\de clains

1) A procass for the proparation c¢f solid ammon.um parsulphate by the
slectrolysis of en aqueous solution of ammoniunm eulpnate and sulphurie
acid betuesn platinum anode and lead cathoda characlerigad in that
these ingredients a~e mixed in equimolar concentration to give a solution
of smmonium bisulfate in the range of 70 to 90% W/V and electrolyaed

in the pregsance of an addition egent in the form of urea.

2) A process as in claim 1 wherein the current density is 80 amp/duz

to 120 up/mz at the ancde snd 8-10 am;:u/ch2 st cathode,

3) A process as in the claime 1 end 2 wherein blue asbestcs rope

is wrapped over leed cathode to serve es a diaphragm.

4) A process as in claims 1 to 3 wherein the electrolysis 1s carried

out at a temperature renge betusen 25°C to 35°C,

5) A process as in claims 1 to 4 wherein the solid aswmonium persulphate
formed as slurry in the cell is removed continuously or at intervalse

in batches,

6) A procese as in claims 1 to 5 wherein the electrolyeis is carried

out in an undivided type of elsctrolysing cell,

7) A process 2s in claime 1 to 6 wharein urea is added to the

electroly‘e in the range 0.1 gm/1 to 0.5 g/1 as eddition agent,

8) A process for the preparation of eolid ammonium persulphsate

substantislly as hereinbefore described.

Dated this 10th day of Juns 1976.
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Council of Scientific & Industrial Rosearch
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