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PROVISIONAL

The following specification describes the nature of this invention :

This invention relates to the improvements in or relating
to the electrolytic reduction of titanic sulphate to titanous
sulphate.

Hitherto it has been the practice to prepare titanous
sulphate by reducing dilute titanic sulphate chemically with
lead or zinc amalgams and no detailed literature is available
for the reduction of titanic sulphate solution electrolvtically
except that amalgamated lead cathode can be used ina
divided cell. (Ref. G. Brauer, Handbook of preparative
inorganic chemistry, Vol. II, Academic Press, New York,
1965, p. 1226).

The objections to the current practice are as follows :

As there are no data and conditions available for
electrolytic reduction of titanic sulphate, it is not possible
to give any objections to the current practice. However,
according to the method worked out by B. Diethelm and
F. Foerster, only dilute solution having a concentration of
18 g. of TiOy/litre was used for the reduction. -~

The object of this invention is to obviate these disadvan-
tages by working out the following modified procedure.

The electrolytic reduction of titanic sulphate is carried

Price *

out in a cell using a lead anode and lead, copper, zinc or
graphite as cathodes with and/or without amalgamation at a
temperature ranging from 25° to, 60°C. A cathode current
density of 0'S to 10 amp|dm? is used. The current efficiency
and yield are higher with rotating cathode than witha
stationary cathode.

The titanic sulphate solution containing 120 to 480 g/l
Ti(SO,), (i.e. 40 to 160 g/1 equivalent of TiO;) and 160 to
800 g/l sulphuric acid, was electrolysed in an electrolytic
cell consisting of lead anode and lead, copper zinc or gra-
phite cathodes. A porous pot, blue asbestos cloth, terylene,
microporous rubber or blue asbestos thread wound on the
anode acted as diaphragms and prevented the reoxidation
of the catholyte of titanous sulphate solution. An inert
atmosphere, such as of carbon dioxide was maintained
during electrolysis to prevent oxidation of titanous sulphate
by air. The cathode was kept either in stationary or in
rotating motion. The current efficiency and yield were
calculated on the basis of titanous sulphate formed. Com-
plete conversion of titanic sulphate is possible by passing
excess quantity of electricity of the order of 20 to 35% in
the case of rotating cathode.

Examples : Vide separate sheets attached (Tables 1 & 2).

Rs. Two Only.
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The following are the main advantages of the inven-
tion :

(1) Titanic sulphate solution of 120 to 480 g/l (i.e.
corresponding to 40 to 160 g/l TiO,) and containing 160 to
800 g/l sulphuric acid can be reduced -electrolytically to
titanous sulphate.

(2) The electrolytic reduction takes place with a
higher current efficiency and yield at a rotating amalgama-
ted lead cathode.

(3) A wide range of cathode current density of 0°5 to

10 amp/dm? can be employed and the rotation of the
cathode enables the use of higher current density than the
conventional one.

(4) A wide range of temperature of 25° to 60°C can be
employed.

(5) Blue asbestos thread wound on the anode can be

used to prevent the oxidation of titanous sulphate solution

formed and this will simplify the scaling-up problem as
regards the choice of diaphragm.

Dated this Sth day of March, 1970.

COMPLETE

The following Specification particularly describes and ascertains the nature of this invention and the manner in whichit is

to be performed :

(1) This invention relates to the improvements in or
relating to the electrolytic reduction of titanic sulphate to
titanous sulphate suitable as a reducing agent.

(2) Hitherto it has been the practice to prepare
titanous sulphate by reducing dilute titanic sulphate chemi-
cally with lead or zinc amalgams or electrolytically and no
detailed literature is available for the reduction of titanic
sulphate solution electrolytically except that amalgamated
lead cathode can be used in a divided cell.

(3) The objections to the current practice are as
As there are no data and conditions available for
electrolytic reduction of titanic sulphate, it is not possible

follows :

to give any objections to the current practice.

(4) The object of the invention is to establish the
operating conditions for the reduction of fairly concent-
rated solution of titanic sulphate which gives miximum
yield with improving current efficiency by rotating the
cathode and simplifying the cell set-up.

According to the present invention there is provided
a process for the electrolytic reduction of titanic sulphate
to titanous sulphate which comprises in electrolysing a
titanic sulphate solution containing 120 to 480 g/l Ti(So4)2
and 160 to 800 g/l sulphuric acid in a divided cell using
lead anode and lead or amalgamated lead cathode wherein
the cathode is rotated and blue asbestos thread is wound
over the lead anode to act as diaphragm, a cathode current
density of 0'5 to 10 amp/dm® and a temperature of 25° to
60°C are employed, the reduction is carried out in an inert
atmosphere.

(5) The electrolytic reduction of titanic sulphate is
carried out in a cell using a lead anode and lead, copper,
zinc or graphite as cathode with/or without amalgamation
at a temperature ranging from 25° to 60°C. ‘A cathode
current density of 0°5 to 10 amp/dm? is used. The current

efficiencies are higher with rotating cathode than with a
stationary cathode.

The titanic sulphate solution containing 120 to 480 g/i
Ti(SO,)s (i.e. 40 to 160 g/l equivalent of TiO;) and 160 to
800 g/l sulphuric acid, was electrolysed in an electrolytic
cell consisting of lead anode and lead, copper, zinc or
graphite cathodes. A porous pot, blue asbestos cloth,
terylene, microporous rubber or blue asbestos thread wound
over the anode acted as diaphragms and prevented the
reoxidation of the catholyte of titanous sulphate solution.
An inert atmosphere, such as carbon dioxide was maintai-
ned during electrolysis to prevent oxidation of titanous
sulphate by air.
rotating.

The cathode was kept either stationary or
The current efficiency and yield were calculated
on the basis of titanous sulphate formed. Complete con-
version of titanic sulphate is possible by passing excess
quantity of electricity of the order of 20 to 35% in the case
of rotating cathode.

(6) The electrolytic reduction of titanic sulphate con-
taining 120 to 480 g/l Ti(SO4); (i.e. 40 to 160 g/l equivalent
of TiO;) and 160 to 800 g/l sulphuric acid in an electrolytic
cell consisting blue asbestos thread wound over the lead
anode and employing a rotating amalgamated lead cathode
form the novel features of the invention.

When rotating cathode is employed the current effici-
ency and yield are always higher at least by 10 to 15% than
with a stationary cathode (vide following Table II). The
rotating cathode makes it possible to employ higher cathode
current density viz. 3 to 10 amp/dm? without sacrificing the
yield to a large extent. However, with stationary cathode,
a current density of 1 to 5 amp/dm? can be employed (Vide
following Table I).

(7) The use of blue asbestos thread wound over the
lead anode as diaphragm simplifies the scale-up of the
process.
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(8) The present invention consists of a process for the
electrolytic reduction of titanic sulphate to titanous sulphate
which comprises in electrolysing a titanic sulphate solution
containing 120 to 480 g/l Ti(SO4): and 160 to 800 g/l sul-
phuric acid in a divided cell using lead anode and lead or
amalgamated lead cathode wherein the cathode is rotated
and blue asbestos thread is wound over the lead anode to
act as diaphragm. A cathode current density of 0'5S to
10 amp/dm?® and a temperature of 25° to 60°C are employed.
The reduction is carried out in an inert atmosphere.

(9) 1Itis possible to prepare higher concentrations of
titanic sulphate solution which can be used as a reducing
agent. Complete conversion of titanic sulphate is possible
by passing excess quantity of electricity of the order of 20
to 35% in the case of rotating cathode.

(10) The flow diagram is given in the attached figure.

(11) A few typical examples to illustrate the process
are given in Tables I and II. Table II, example V gives the
typical results of large scale experiments viz., 100 ampere
cell, with 25 litres of titanic sulphate solution containing
90—110 g/l TiO, and 350 to 450 g/1 sulphuric acid.

(12) The following are the main advantages of the
invention :

(i) High concentrations of titanic sulphate solution of
120 to 480 g/1 (i.e. corresponding to 40 to 160 g/l TiO,)
containing 160 to 800 g/l sulphuric acid can be reduced
electrolytically to titanous sulphate at a temperature range
of 25° to 60°C.

(ii) The electrolytic reduction takes place with a
higher carrent efficiency and yield at a rotating amalgama-
ted lead cathode (Refer Table II).

(iif) A wide range of cathode current density of 0'5 to
10 amp/dm® can be employed and the rotation of the
cathode enables the use of higher current density than the
conventional one.

(iv) Blue asbestos thread wound on the anode can be
used to prevent the oxidation of titanous sulphate solution
formed and this will simplify the scaling-up problem as
regards the choice of diaphragm.

(13) The present invention relates to the electrolytic
reduction of titanic sulphate solution of 120 to 480 g/l
(corresponding to 40 to 160 g/l TiO,) containing 160 to
800 g/1 sulphuric acid in a cell having blue asbestos thread
wound lead anode and a rotating amalgamated lead cathode
at a current density of 0°5 to 10 amp/dm? and a temperature
of 25° t0 60°C. The reduction is carried out in an inert

CAPITAL OFFSET PRINTERS, DELHI,

atmosphere. Complete conversion of titanic sulphate is
possible by passing excess quantity of electricity of the
order of 20 to 35% in the case of rotating cathode.

WE CLAIM

(1) A process for the electrolytic reduction of titanic
sulphate to titanous sulphate which comprises in electroly-
sing a titanic sulphate solution containing 120 to 480 g/i
Ti(SO,)z and 160 to 800 g/I sulphuric acid in a divided cell
using lead anode and lead or amalgamated lead cathode
wherein the cathode is rotated and blue asbestos thread is
wound over the lead anode to act as diaphragm, a cathode
current density of 0°5 to 10 amp/dm? and a temperature of
25° to 60°C are employed, the reduction is carried out in an
inert atmosphere.

(2) A process as claimed in claim (1) wherein the
titanic sulphate solution of 120 to 480 g/l (corresponding to
40 to 160 g/l TiO.) containing 160 to 800 g/l sulphuric acid
is reduced electrolytically.

(3) A process as claimed in claim (1) wherein lead,
copper, zinc or graphite is used as cathode, the first three
electrodes are used either with or without amalgamation.

(4) A process as claimed in claim (1) and (3) wherein
the cathode is rotated or kept stationary.

(5) A process as claimed in claim (1) wherein a porous
pot, blue asbestos cloth, terylene, microporous rubber or
blue asbestos thread wound over the anode acts asa
diaphragm to prevent the reoxidation of the reduced
titanous sulphate.

(6) A process as claimed in claim (1) wherein the elec-
trolytic reduction is carried out ata wide cathode current
density range of 0'5 to 10 amp/dm?® and the rotation of the
cathode enables the use of higher current density than the
conventional one.

(7) A process as claimed in claim (1) wherein titanic
sulphate is completely reduced.

(8) A process for the electrolytic reduction of titanic
sulphate to titanous sulphate as substantially hereinbefore
described.

Dated this 21st day of December, 1970.
sd.

(R. BHASKAR PAI)

PATENTS OFFICER,
Council of Scientific & Industrial Research,
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