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TMPROVEMENTS IN/OR RELATING TO RECOVERY OF ZINC VALUES FROM BY-PRODUCT ZINC COMPOUNDS.
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The following spacification describes the nature of this ipvention.
THIS 15 AN INVENTION By HANDADY VENKATAKRISHNAUDUPA, Sczenmist, PENNAGARAM VYASA RAO

VASUDEVA RAO, SciEntisT anp RE!N¢ ASWAMY VIJAYAVALLL,

SENIOR SCIENTIFIC ASSISTANY, ALL

IHpIANS, ALL OF CENTRAL ELECTROEHEMICAL RUsPaRCH IYSTITUTE, KARAIKUDI, S, RAILWAY,

This invention relates to improyements in or relating
to recovery £ zinc values from hy-prduct zine com-
pounds such as the gkimmings from galvanmzing 1n-
dustry, wastes from the zinc oxide manufacturing
plants and by-product zine hydroxide or 2inc oxide
from the chemical industry.

Hitherto it has been found impossible to recover
zine values from the “galvaniser’s ash” without 11-
curring certain disadvantages such as iren contamina-
tion, difficulty of dissolution and depesition in order to
avoid the impurities.

The object of this invention is o obviate these dis-
advantages by a novél electrolytic technique known as
suspension electrolysis.

To these ends, the invention broadly eonsists in sus.
pending the galvanisers ash in a finely divided form
{—150 mesh) in 5 to 40 per gent. strength of sodium
hydroxide solution at a pre-determined ratio and elec-
trolysing with mild steel, stainless sleel or any other
suitable anodes and mild steel, stainless steel, graphite,
glumipium, titanium, or tantalum cathode. The nature
of deposit obtained varies from a finely divided powder
4o a plate like sheet which can be easily peeled off the
cathode substrate. The temperature at which electroly-
sis is carried out varies from 30°C to 60°C. The elec-
trolysis is carried out in a container no attacked by con-
rentrated sodium hydroxide solution. A mild steel
tank would serve the purpose,

The finely divided galvaniser’s ash (zinc content, 71
per cent) is added periodically fo replenish the de-
posited zine. The depoeit is removed at pre-determined
intervals, washedq free from alkali, dried and stored or
cast into ingots.

The iron content of the zine obtained was about
0.4 per cent. from an ash containing 4 per cent, iron and
metallic zinc was above 97 per cent. The fypical con-
dition under which a sheet-like deposit was obtained is

as follows :

Alkali concentration . 20% by wt.
Current density + 3.5 amp/dm”
Cell voltage . 25V
LCurrent efficiency + B3 to 95%
Duration . T houra
Thickness of deposit . 0.5 mm

Weight of zinc obtained . 29.0 g,

In a continuous electrolysis carried out by periodic
addition fo 300 g of ash, 199.0 g of zinc was recovered.

The following typical examples are given fo illus-
tra'r:e the inveafion. In these experiments, 5 g of gal-
vanizer’s ash was added and electrolyzed.
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The following arexamong the main advantages-of the

invention ;

1. The galvanisers’ ash and wastes from zine
oxide induslry nf:ed not be separately converled to a
solubl_c salt golution for electrolysis, thus avoliding the
handling operations such ag filtration, etc,

2. '.I‘he impurities which are insgluble such as iron
hydmx:‘de, ete, remain in suspension without being in-
c{glfed l;n the IdeDOSit and could occasionally be removed
elther by settling ang decanting or
Saitatle H g by passing through
ablgl r‘]i"hg- procef.st may he made continugus by smt-

arrangemeni {o feed the zine com
determined intervals, pounds at pre-
4. Zinc metal can be obtained
1 cither in a plate-
form or in a powder form by suitable admstment of the
experimental conditions,

5. Alkali could be used over

; and over again without
any_ detrimental effect on the efficiency of recovery 0;
p}.lx{n};g: 1015 the metal cobisined. Only the quantity of
alkali lost in the handling operaii
made we € operations will have to pe

R. BHASKAR PAI
Patent Officar,
Council of Seientific and Industrial Research,

Dated this 19th day of April, 1965,
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Hitherto zinc values from galvanizer's waste have
been recovered by electiodepasition from an agueous
sowtion of the zinc values after a suitable purification:
steyps (0 avoid any contamination.

It has been found very difficult to recover zine from:
galvanizer's waste without incurring certain disadvan-
tages such ag iron contamination, difficulty of dissolution
and deposifion wn order to avoid tne 1mpurllies,

The object of this inventon 15 to abviate these dis«
advantages by a novel electrolytic technigue known as
‘sucpeasion electrolysis’,

The gaivanizer's wasle 1s ground to a very fine
powder suspendad 10 a solution of sodium hydroxide and
elecirolysed using suitable elecirodes. By this process,
zine coull he obtamned either in the form of a sheet
or powder, depending on the. experimental conditions.
The major impurities like iron do not go into solution
in the electrolyle and precipiteted as ferric hydroxide.
Though the ferric hydroxide will also be in suspension
with the zine values, in the electrolyte, it has heen es-
tuLtslod that the iron content of the depasited zine is
as low ps 0.15 per cent. It has also been established
{hat the cell can be run continuously by freguent z2ddi-
tion of powdered material in order to maintain the con-
centration of zinc in the suspension at a desired level,
The accumulation of ferric hydroxide in the suspension
was not found to affect the percentage iron content of
the deposit during the course of continuous electrolysis
for 50 days.

This method of recovery offers the following advan-
teges over other methods @

(1) The material need not be taken in agueous
golution for the electrolysis.

(2) No purification step is necessary before elec-
tralysis anu .. powuaered waste can be durects
1y used for electiclysis,

'3} During elecirolysis, t.e iripuritieg like iron are
precipitated and do not co-Cepasit with zire.

(4} The process can be made coutinuous with fre--
quent additions of the powdered was.c.

(5) By adjusting the conditions of electrolysis, zine
could be obtained either- 8s a.sheet or powder.

(8) In view of the above, a few- unit processes in-
volved in other methods are eliminated.

The present invention consists of a process for the re.
covery of zine from by-product.zine compounds such as
the skimmings from galvanizing industry, wastes fromn
the zinc oxide manufacturing planis and by-product zine
hydroxide or zine oxide from the chemical industry
which comprises of electrolysis of a suspehsion of pow.
dered waste in sodium hydroxide sclution wherein the®
eiectrolysis can be carried out continuouslty by fre-
quent addition of the powdered zinc waste and no prior
purification step is necessary io eliminate the impuri-
ties: The zine can be obtained in either plate-form or
powder containing iron as low as 0.15 per cent.

The recovery efficiency was found to be 95 per cent
at an average current efficiency of 85 per cent.

This invention relates to the recovery of zinc valies
from by-product zine compounds as well as from skim-
mings and wastes obtained in fhe galvanizing indusiry
by the suspension electrolysis. In this process, a 5us--
pension of powdered material in sodium hydroxide solu--
tion, is electrolyzed between mild steel ancdes and staina-
less steel cathodes, Puring electrolysis, the finely”
powdered material is kept in uniform suspension by~
effective stirring.

Laboratory scale experiments:  Rectangular cells
made of PVC were used for the laboratory scale experi-
ments. A 5 amp cell was run coniinucusly for 35 days
with periodic additions of the powdered waste at pre-
determined intervals. One stainless steel cathode and
two mild steel anodes on either side of the cathode were
used. The electrodes were tightly held in their posi-
tions by proper clip arrangement.

Large scale experiments: Experimenits have heen
carried out with a 100 amp c¢ell. The cell dimensiong
a:e given in Figs. 1 and 2 of the accompanying drawings.
The cell (No. 4 in Fig. 5) was a cube of 38.0 cm length,
breadth and height with two sirips welded to two op-
posite sides so as to hold the econnections and bus-
bars ard is made of ruld steel. inree perforated mild

steel anodes (Nos. 6, § and 10 in Fig. 5) and two stainv
jess steel cathodes (7 and 9 in Fig. 5) were connected to
copper busbars I and 2 respectively. The busbars were
fxed on to an insulating PVC strip (Ne. 3 in Fig. 5).
The insulator mn turn was fixed on te the two steel-
strips (No. 12(a) in Fig. 4) welded to the sides of the
electrolysing tank. Two siirrers (No. 5 in the Fig. 5
were fitted diagonally opposite o each other and the
rate of stirring was adjusted by adjusting the speed of
the motor. The interelecirede distance was maintained
at a constant value of 5 cm and the electrodes were
beld tight i their position by means of connecting.
clipz {(No, 12 in Fig. 4). The arrangement of each elec-
trode is already shown in Fig, 4 The electrode plate
was connecied to a connecting strip by connecting.
serews (No. 11 in Fig. 4), which fitted into the clip
tightly. The electrical contact for the electrode was pro-
vided by the copper busbars 1 and 2 in the Fig. 5. Elec-
trode assembly is well represented in Figs. 3 and 5. The
eross-sectional view of the cell 1 represented in Fig. 3.
The anodes and cathodes are arranged aliernating each:
other and are conhected {o common busbars No. 1 and 2
in Fig. 5 respectively. Fig. 5 represenis the view from
the top of the cell and indicates the positions of the e&lec-
trodes and etirrers.

The following typical examples are given to illus~
trate the invention :

ExamrLy 1.
In these experiments, 5 g, of galvanizer's ash waz
added to 300 ml of elecirolyie and electrglysetd ;
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EXAMPLE 2.

In this, the cell was run continuously with perio--
dic additions of the ash so as to maintain the zine con-
centration in lhe electroiyte always at and above 58
per cent of the initial concentration :

Alkali concentration : 200 gf1
Current dénsity 3 . 5 amp/dm?
Cell voltage 2 . 25volts
Current efficiency : o B85-95%
Duration : .. 7 hours
Thickness of the deposit : 05 mm

Recovery efficiency for a continuous run of a cén:
for about a month was found to be 95 per cent.

ExAMPLE 3.
Electrolyte concentration: ., 200 g/t
Amount of material added : .. 100 g/i of
solution
{a) Current density : <o 25 amp/dm*
Duration : .. 5% hours
Weight of deposit : .. 280g
Current efficiency : 83:629%,
(b) Current density : .. 5 amp/dm?*
Duration : .« 3 hours
Weight of deposit : .. S555g.

Current efficiency :: 89:35%,
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The iron content of the deosit was found to be
§.15 to 0.2 per cent.

The following are the main advantages of the in-
vention

(a) The galvanizer’s ash and wastes from zinc oxide
industry need not be separately converted fo a soluble
salt solution for electrolysis, thus aveiding the handling
eperations such as filtration, etc.

(b) The impurities which are insoluble, such as iron
arydroxide, etc., remain in suspension without being in-
cluded in the deposit and could occasionally be removy-
:d eriher by settling or decanting or by passing through
suatable filters.

(¢) The process may be made continuous by suit-
ahle arrangement to feed the zinc compounds at pre-
ietermined intervals.

{d) Zint¢ metal can be obtamed elther in a plate-form
ar in a powder form by suitable adjustment of the ex-
perimental conditions.

{e) Alkali could be used over and over again with-
st any detrimental effect on the efficiency of recovery
of purity of the metal obtained. Only the quantity of
vkali lost in the handling operations will have to be
made up by adding fresh alkali,

To swnmarise, zinc can be recovered from by-pro-
duct zine compounds and skimmings and wastes obtain-
ad in the galvanizing industry by the process known as
suspension electrolysis’. As the name implies, a sus-
pension of finely powdered material in sodium hydroxide
olution is electrolwsed between mild steel anodes and
stainlesy steel cathodes. During electrolysis, zine alone
roes into solution and gets deposited on the cathode
whereas the Impurities such as iron get precipitated.
“hough the iron hydroxide also remains in suspension,
it is not included in the deposit during electrolysis. The
zine can be deposited either as a sheet or a powder, de-
eending on the conditions of the experiment. The de-
poaited zine was found to contain very little amount of

‘TPG—816—237 Patent;5T.—30-3-T5--180."
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iron as impurity which may be as low as 0.15 per ceni,
The process can be made continuous by frequent addi-
tion of the powdered materjal at predetermined inter-
vals. In this process of recovery some of the unit pre<
cesses sich as precipitation and filtration of the im-
purities, ete, are eliminated and the material can be
directly fed into the electrolysing tank without an inter-
mediate step of purification. When the electrolysis was
carnted out using a sarmnple of galvanizer’s waste contam-
ing 4 per cent iron as impurity, it was found that the
iron content of the deposited zinc was found to be only
0.4 per cent.

We claim :

1. A process for the electrolytic recovery of Zinc
eslues froin by-product zine compounds such as skim-
mings from galvanizing industry, wastes from the zinc
oxide manufacturing plants and by-product zine hydro-
xide or oxide from the chemical industry, which com-~
prises electrolysis of a suspension of powdered waste i
sodium hydroxide solution, wherein the electrolysia
can be carried out continuously by frequent addition of
the powdered waste.

2. A process as claimed in Claim 1 wherein the
conditions of electrolysis are suitably adjusted as ilius-

trated in Example I to obtain zine either in the form of
a sheet or powder.

3. A process as claimed in Claim 1 or 2 wherein
the alkallne clectrolyte is used for electrolysis over and
over again by adding the quantity of alkali lost in the'
handling operations.

R, BHASKAR PAI,
Patent Officer,
Councll of Sciemtific and Indusirial Reseqrch.«

Dated this 10th dag of Pebruary, 1966.
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