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This invention relates to the electrolytic separation
of pure lead from high-antimony lead alloys.

Lead-antimony alloys employed for battery grid pro-
duction contain up to 10 per cent. of antimony, Eleetro-
refining of crude lead is done commercially employing
flnosilicie acid as electrolyte, but with lead alioys of high-
antimony content, there is co-deposition of antimony,
necessitating further thermal refning., (Tarnawiecki, A,
Actas Y-Trabayos Congr. Peruano Quim, 2, IT 221.37
(1943.) Impure lead containing up to b per cent, of im-
purity, including antimony, has been successfully re-
fined on a pilot-plant scale by Piontelli in Italy, employing
the sulphamate bath. However, the susceptibility of
sulpbamic acid to decomposition is a disadvantage.

According to the invented process for the electrolytic
separation of pure lead from high-antimony alloys by
electrolysis, a mizture of lead fluchorate, flnohoric acid
and borie acid contained in a concrete cell lined with
bitumen, is employed as electrolyte, and the high-anti-
mony lead alloy 18 used as the anode from which lead
preferentially dissolves during electrolysis and deposits
at the cathode as pure lead, the antimony being left behind
as anode mud.

By employing the electrolyte mentioned above, good and
sdherent deposits are obtasined in a peelable form, op
stainless steel cathode.

The electrolysizs is conducted advantageously by em-
ploying a diaphragm made of drill cleth or the like, with
a view to eliminate the pollution of the electrolyte.

“Treeing” is eliminated completely by having a perspex
frame for the stainless steel cathode and employing glue as
addition agent in a coneentration of 005 per cent, in the
electrolyte,

A current demsity of 12-15 ampe.fsq. ft. is found to be
optimum depending upon the anode compesition.

Under the conditions epecified above, a current effi-
eiency of 95 per cent. is obtained,

The gnode mud obtained containes 8 to 90 per cent.
antimony. The lead deposited at the cathode is free from
antimony {analysed spectrographically}.

The cell voltage varies from 0-35 to 0-45 or more de-
pending on the composition of the anode and the nature
of the electrolyte. Power consumption is about 0-05
K. W. H.jlb. of lead produced.

The invented process iz suitable for the electrolytic
separation of lead in a state of high purity from high-anti-
mony lead alloys, containing upto 10 per cent. of antimony,
and in particular for the secondary recovery of lead from
battery lead.

The anode material 18 obtained from discarded lead-
acid batteries. These are melted at 400°-—500°C and the
impure alloy is cast into anodes of the 77 X 6" {" size,
from which pure lead is separated by a process of elect.rt?-
lytic tefining. A mixture of lead fluoborate, fuoborie
acid and boric acid iz employed as the electrolyte. On
electrolysing, the pure lead is dissolved out and deposits
at the cathode, while the antimony is left at the anode
as anode mud. Laboratory scale experiments were
carried out in the set-up described below.

The invention will now be illustrated with the help of
accompanying drawings wherein Fig. 1 shows an electro-
Iytic cell and the electrode assembly (sectional elevation),
Fig. 2 shows the electrolytic cell and elestrode assembly
{plan) and Fig. 3 shows the arrangement of anode and
diaphragm in the electrolytio cell.

An R. C. tank 1 (10° x 8" x&") (1. 4.}, lined with bitu-
men 2 constitutes the cell. The anodes 3 (7 x 6”"X })
are obtained from the melting of battery wastes at

400°-—500°C. The cathode 4 is of stainless steel (8" % 6*X
1/16") with a perspex lining 5 of 1/16” all round the edges,
in order to minimize ‘treeing’. The electrodes 3 and 4
are held in pesition by means of copper busbars 6 at a
distance of 1-5” from one another. The anodes 3 sre
surrounded by white drill diaphragms 7, lest the anode
slime should pollute the electrolyte 8,

Auxilliary equipment.

For maintaining vigorous agitation, stirring is done
mechanically by stirrer 9.

Operating data : Optimum conditions,

A mixture of fluobobic acid,
lead fluoborate and horie
acid.

Electrolyte

A 10 ce. sample must analyse

Free HBF,: Not exceeding
5ec. of N-KOH

Total HBY,: Not exzceeding
25 ec. of N-KOH,

Boric acid in large excess,

Addition agent 0-05 per cent, glue,

Anode Impure lead-antimony alloy
containing upto 10 per cent,
of antimony and olher ime
purities.

Cathode Stainless Steel.

Voltage 045 depending on the anode
composition,

Current density 12-15 amps./eq. ft. depending
on the anode composition.

Current efficiency 95 per cent,

Power consumption 0-05 K. W. H./lb.

Advantages of the new process,

(1) Complete recovery of antimony.—Lead iz generally
recovered from secondary sources by the thermal method,
In this method, not only is a large proportion of the
antimony lost, by volatilization, but the resultant pro-
duct is impure and has to be subjected to a further pro-
cess of refining. The small proportion of the antimony
which is recovered is obtained as sodium antimonate
and not as metal.

By the electrolytic process, practically, all the anti-
mony ig present in the anode mud together with the en.
trained lead sulphate, etc., present in the anode material,
From the enriched anode mud, (85-90 per cent.), antimony
metal can be recovered by treating with sulphuric acid,
and subsequent electrolysis of antimony trifluoride
{8b¥;), obtained by leaching the sulphuric acid-treated
anode mud with spent electrolyte containing hydre-
flvoric acid (vide co-pending application No, 59978).

2. Secondly, lead is obtained in a state of high purity
in one stage unlike in the thermal reclamation process,

3. The process of electrolytic separation 18 of special
interest and significance for spplications to commercial
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lead-antimony alloys, iz, battery lead, from which both
lead and antimony cen be obtained in a pure form,

_ 4. The percentage recovery of both iead and antimony
is very high, well above 95 per cent.

8, The metals recovered, heing very pure, can well
be utilised for building new batteries havieg longer life
and better performance-characteristics.

We ¢laim ;

Y. & process for the electrolytic separation of pure lead
from high-antimony lead alloys by electrolysis wherein
& mizture of lead flucborate, fuoboric acid: and boric acid
¢ontained in a concrete cell lined with bitumen, is em-
ployed as eleetrolyte and wherein high antimony lead
alloy is used as the anode from which lead preferentially
dissolves during electrolysis and deposits at the cathode
as pure lead, the antimony being left at the anode aa
snode mud,

2. A process as claimed in Claim 1 wherein anode con-
sists of impure lead-antimony alloy containing upto 10
per cent. of antimony and other impurities.

3. A process as olaimed in Claim 1 and 2 wlhierein a
stainless steel cathode is employed.

4. A process as claimed in any of the preceding claims
wherein anodes are survounded by white drill diaphragma.

5. A process as claimed in any of the preceding claims

wherein perspex {rame is provided for the stainless stecl
eathode.

6. A process as claimed in any of the preceding claims

HGIPC—B8—i] PabentjiB—13-3-59—100.

wherein glue is added to the electrolyte in concentration of
005 per cent.

7. A process a8 claimed in any of the preceding claims
wherein a eurrent densiiy of 12 to 15 ampe.f sq. ft. is em-
ployed.

8, A process as elaimed in any of the preceding claima
wherein current efficiency is 95 per cent.

9. A process ag claimed in any of the preceding claima
wherein the anode mud containing 85 to 90 per cent, anti-
mony is deposited.

10. A process as claimed in any of the preceding claima
wherein a cell voltage varying from 0-35 to 0-45 or more is
employed.

11. A process as claimed in any of the preceding claims
wherein power consumption is about 0-08 KW, H.[Ib,
of lead produced.

12. A process for the electrolytic separation of lead
in a state of ugh purity from high antimony lead alloys,
containing upto 10 per cent. of antimony, and in particular
for the secondary recovery of lead from battery lead,
substantially as herein-before described,

13. Pure lead separated from high antimony lead alloys
according to a process substaptially as herein-before
described,

F BHASKAR PAL,
Paients Officer,

Council of Scientific & Industrial Research.
Dated thas 12h dey of February 1957.
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