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This invention relates to improvements in or relating to
recovery of zinc from by-product zinc compounds such us the
skimmings from galvanising industry, wastes from the zinc¢ ovide

samfacturing plantas al_nd by-product zinc hydroxide cr zinc oxide

from the chemical industfy;

Hitherto it has been proposed to recover zinc from @al-
vaniser's waste by electrodeposition from an agueous solu=
tion of the zinc values after & suitable purification step
to avoid any contamination. Electrolysis of a suspension

of the waste zinc compound in alkaline solution has earlier
been patented under Indian Patent No.99591, whereby the sinc
compounds are kept in uniform suspension in alkali of sui-

table concentration from which zinc is deposited on the oe-

thode either in the form of sheet or powder,
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In the former method mentioned above, a rumber of ianter-
nediate steps such as dissolution of Zinc values and purifi-
cation of the solution in order to avoid co.deposition of im~
purities along with Zinc, are involved. Furthermore, the pre-
paration of a homogenéous solution of zine vaféea from galva-
niser's waste was found to present a number of difficulties,
In the alkaline suspension electrolysis method, it was obser-
ved that the deposit was sheet like &and contained solid inclu-
sions to the maximum extent of about 1%, Bfficiency of mel-
ting such deposits was found to be low, when compared to the
‘ginc obtained from an acid elctrolyte. The object of this in-
vention is to obviaté these disadvantages by an improvement in
the electrolysis of suspension of galvaniser's ash,

To these ends the ingention broadly consists in the elect-
rolysis of a suspension of Yinely powdered galvaniser's waeste
in a solution of dilute sulphrie scid usi.g suitable eleotrodes,
vherein metallic zinc gets deposited on the cathode in the form
of sheet which can be melted and cast in the form of ingota,

EXAMFLE, I

Raw materiale=Zinc ash analyzing as followss

Zinc cee oo 78.23%
~Iron ess oo Traces

Chloride cee vos 1.1

Acid insolubles ese negligible

Blsctrolyte eve 2l33L804

Current dengzity voe 5A/dn2
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8lurry ratio 1310

Current passed 0.7 Amp
Duration of the

Electrblyaia , 3 hre

Nature of deposit Metallio sheet
Current efficiency 81,08 '

Purity of deposit 98,5%

EXAMPLE, II,
Raw waterial Same as in ¥
Blectrolyte, current

density and slurry
ratio > Same as in I

currgnt passed 11.5anpe,

The cell was run continuously romov.ing the ;lipoli:t at
every 6 hrs of electrolysis. Periodic replonishment of the
Bath by adding caloulated amount of seh wae also done. !b;ul
nakder of hours of Electrolysis - 110

Average current efficiency 73-80%

Purity of deposit 98,5+99, 1%
EXAMPLE III

Raw Material Same as in 1

Electrolyte . 200 1 of 2MH,80,

Current density 5 A-pa/dnz

Current passed 600 amps

Slurry ratio 1510

cell voltage 4.5#

Current efficiency 66%
Purity of deposit 99%

Duration 4 hours



EXAMPLE IV

Rav Material Galvaniser's ash anslysiag
Zim 60.38’
iron 1.54%

Chloride  1.815%
Acid insolubdble 6.18%

Conditlions same as in IX

Total number of hours of electrolysis 180

_Average current effiociency T1-75%
Purity of deposit 99%
EXAMFPLE V
Kow material By product sine

obtained froa Gozxzzag;zro-
sulphite plamt sodlistag,
Zinc oxide 84,68
Sinc sulphate 15.17%
Acid insduble 0,226%
Conditions Same a8 in I
Nature of depositiMetallio sheet

Current effi-
ciency 854

Purity of depo-
lito 99’

The following are among the main advantagees

The sine can be recovered in the form of unifora sheet

from galvaniser's vaste and the vaste nced not de separately
converted to a soluble salt solution for elsctrolysis, thua

avoiding the handling operations such s filtration, etc.

The process is mmde oéntinuous by suiteble arrnnci—

ment to feed the sinc compounds at pre-determined intervals,

)



Se The depoasit obtained is metallie in charscter,
completely free from iren and has a Ligh purity. The
2ka only impurity being oxide of =inc.

4. Due to the metallic character of the deposit
higher efficiencies éan b§ obtained for melting than im
the omse of deposits from alkaline suspension electrolysis
mtlgod.’ ‘

5e The electrolyte can be used over and over again
for considerable length of electrolysis with ococasional
making up for loss of water due to eraporation and acid
by spray without sny detrimental effeet either on the ef-
ficiency of resovery or purity of the metal obtainsed.
!l;i‘owaonl; {ndnsions uuou\-um bave acoumulated are
removed by passing the sispension at one stage through

& filter W4 and the el estrolyte oan again be used for
_further electrolysis.

Doaked Mnin 31 c\M‘ 4 mm}, 1974,
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This invention relates to the improvements in or
roliting to the recovery of sinc from byproduct sinc cowe
pounds such as tl;o skiﬁing. from galvanising industry, -
wt.' from the zinc oxide manufacturing plahta and bypro-

dpot sino hydroxide or gzinc oxide from the chemical industry.

Hithéerto, it has been proposed to recover :inc from
galvanisex's waste by eleoctrodeposition from aqueous solu-
tion of the zinc values after a suitable purification step

. to woid any contamination. Electrolyais of a suspension
of the waste zinc compounds in alkaline solution has o‘u'l:lor
been patented under Indian patent No.99591 whereby the sine
compouins are kept in uniform suspension in alkali of .Qu.mo
concenitration from which sinc is deposited on the cathode

either in the form of sheet or powder.

In the hitherto known processes, the following daie-
sdvantages were oxpcr:lqnc.d: In the former method mentioned:
above a mumber of intermediate steps such as dissolution of
minc values and purification of solution in order to avoid
codeposition of impurities along 'with the zinc are involved.
Farthermore, the preparation of a homogeneous solution of
sinc values from galvaniser's waste wes found to present a
mumber of diffioulties., Handling large volumes of solutions,

" whs found to be an additional disadvantage in the process.

" ¥h the alkaline suspension electrolysis method it wes
obsexrved that the deposit was sheet-1like and contained
solid inclusions to an extent of about 1%, Efficiemcy of
melting such deposits was found to be low when compared to

the zinc obtained from an acid electrolyte.

The object of this invenmtion is to obviate these die-
advantages by an improvement in the eleotrolysis of euspen=

sion of gelvaniser's ash,
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The main finding underlying the hl;nntion relates to
the resovery of sino metal either in the form of sheet or
powder by the eleotrolysis of a suspension of finely powdered
sinc oompounds in dilute sulphuric acid solution,

looording to the present invention, there is provided
a process for the recovery ofsinc from sinc bearing materials
by electrolysis of a suspension of waste xinc compounds such
u‘ Galvaniser's ash and skimmings, zinc hydroxide or oxide
from chemical industry and paint industry in an eleotrolytic
selution with lead alley anodes and aluminium cathodes from
which sine is deposited on the cathode and wherein the sinc
compound is comtimuously ¢gdded to the slurry to replenish
the metal concentration charssterised in that the electrolysis
of the vaste sinc compoumds is carried oukt (h an elegtrolytic
medium of aqueous sulphuris acid of strength 5 to 25% (w/V)
and the olocmlyﬁu of the suspension is carried out at a
ocurrent density of 2.5 to 20 A/lhz the temperature of electro-
lysis 2% to 60°C, the comcentration of zinc in the eletrolyte
etween 20 amd 100 g/1.

To these ends, the invention broadly oonsists in the
olootrolys:l.-‘ of a m‘.pono:l.on of finely powdered galvaniser's
waste in a solution of dilute sulphuric acid using suitable
electrodes, wherein metallic sinc gets Jspositod on the
eathode in the form of a sheet, which can be melted and
‘cunot in the form of ingots. The galvaniser's waste is
ground to a very fine powder suspended in dilute sulphuric
acid and electrolysed. By this process, sinc ocan be obtained
in the form of sheet deposited on the cathode whioch could
be pesled off from the same, The larger impurities like
iron, do mot go imto selution to a considerable extent and
only very low consentration of iron has been found in the
electrolyte. The Test gets procipitated in the form of
hydraxido under the conditions of electrolysis, Zinoc

co-pounli go into sdlution in the form of z:l.nc sulphate
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which serves as the electrolyte. The iron in the deposited

Eino is as low as 0.002 to 0,003 percent, It has been ceta-

blished that the cell could be run continmucusly by frequent
additiom of powdered material in order to maintain the con-
ointrntion of zinc in the suspension at a desired level. The
acoumulation of iron in the suspension was not found to affeot

oither the purity of the zino or the efficiency of the process.

Thus, sinc is recovered from industrial byproduot s:luo-
compounds such as Gaivmisor's ash arxl skismings zinc hydroxide
or oxide frow industries, e.g., from the chemical or paint
industry by electrolysia of a suspension of the powdered sine
cw in an electrolyte. The suspension is made im &
medium of aqueous sulphuric acid of strength 5 to 25% (w/v)
and the electrolysis of the suspeasiem 1s carried eut at a
ocurrent density of 2,5 to 20 A/auz. the temperature of the
electrolysis 25 to 60°C, the concentration of minc in the
electrolyte between 20 and 100 g/1, with ®ocad alloy anodes
and aluminium cathodes, the electrolysis being carried out
ocontimously by periodic additions of the powdered material,
During the electrolysis the finely powdered material is kept
in uniform suspemsion by effective stirring. The sinc is
obtained as uniform sheet deposit containing iron to the
extent of 0.002 to 0,005%. The recovery efficiency was found

$0 be 95% at an average current otﬂoionoy‘ot 80 to 85 per ceat.

LABORATORY SCALE EXPERIMENTS

Rectangular oells -ador of PVC were used for the
laboratory -cn.‘h oxpcrinontn. The cell was run contiouously
removing the doposit at intomla and perxrioedio replenishment
of the bath was done by adding calculated guantity of ash to
the bath at predetermined jntervals, One aluminium cathode
and. two lead anodes on either side of the cathode were used.
The electrodes were tightly held in their positiom by proper
mo-ont and PVC .pacor- in between. The sotal mamber ol“

___hours of electrolysis m 110 stretched over & period of 20




&ny-. Large scale experiments were carried o.ut with a 100 A
oell, This was furthor'.oalod upto 6004 and 1000 A. The cell
used was made of alkathens and ;;ho 1000 A cell contained a
total of 11 electrodes. The inter-electrode Adiot.nco. were
maintained at 5 oms by using P¥C gpacers. The electrodes
v.xi connected to busbars which were fixed on to insulating
PVC atrip fitted among the edge of the top of the ocell con-
tgin.r. | Effective agitation of the soclution was done by com-
pressed dir by using a specially designed distributor system
made of PYC, The deposit obtained was amalysing ”.u.-m
and ocontained very small gquantities of lead amd irom. Nem

materials from differemt seurces were tried in the lab, scale
asd found to be satisfaetery.

The following typical examples illustrate the imvemtienm.
ERAMPLE - 1

 Raw materials: Zino ash analysing as follows

Sino 78.22%

Irom trace

Ohloride 1.1%

Aoid insolubles Negligible

Blectrolyte 2N B 80,

‘Current density 3 A/sq.dm,

Ourrent passed 0,7 A

Puration of electrolysis 3 hrs

Nature of deposit Metallic sheets.

Current efficiency 81%

Purity of the deposit 99.5 to 99.8%
EXAMPLE - 11

Galvanisert's ash amalyzing

Zino 60,38%

I;-on 1.54%

Chloride 1.815%



Aoid imselubdle 6.108
Conditions same &s 4a I

Ourz_'ont 0“161..97 | _ 0%
Purity of deposit | 99%

Raw material same as in X

Electrolyte, current density seme as in I

Current passed 11.% A

The eell was cantimwously rus resoving the deposit
at owery 6 heouma of eleetrolysis.

Poriodic replenishaent of the bath by adding calemlated
amount of ash was also dome. The tetal mmber eof hoyre of
slestwelysis 110,

Average current efficiemcy 73-80%
Purity of deposit 99.5 to 99.8¢

EXANPIE - IV
Raw materials Byproduct sinc compound obtained from sodium
hydrosulphite plant analysing sinc oxide 8k, 6%,

ginc sulphate 15.17¢%
Acid tnsslubles
conditions seme as in I o.2%
Current efficiency 85%
Purity of deposit 99.2%
B oy
Rav material same as in I
Current density 2.5 A/sq.dm,
Current passed 600 A
Cell voltage 3. 5= ¥V duration 8 hxa,
Current efficisncy 79%
Purity of depesit 99.8%
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The following are the main advantages of the invention.

Zino oan be recovered in the form of uniform sheet Trom
Galvaniser's ash and byproduct zinc compounds and the same
need not be separately converted to a soluble salt solution

for electrolysis, thus avoiding the handling operations such

as filtration, etc,

2./Tho impurities such as iron remain in suspension
without being included in the deposit and can occasionally
be modifiod over and over again, be removed either by settl-

ing and decanting or by passing through suitable filters.

3. The process may be made contimious by suitable
arrangement to feed the zinc compounds at pre-determined
intervals. The deposit obtained is metallic in character,

and is of high purity.

4, Due to the metallic character of the deposit higher
efficiencies could be obtained for melting than in the case

of deposits from alkaline suspension electrolysis method.

5, The electrolyte can be used over and over again
for a considerable time with occasional making up for loss
of water due to evaporation and acid by spray without any
deterimental effect either on the efficiency of the deposit
or the purity of the metal obtained., The solid inclusions
that might have accumulated are removed by passing the sus-
penaion through a filter bed and the electrolyte can again

be used for further electrolysis.

To summarize, zinc may be recovered from byproduoct
sinc compounds and skimmings and ash obtained in the
galvanising industry as well as zinc oxide obtained from
chemical and paint industries by the process known a8
suspension electrolysis, As th97¥§§§ implies, a suspension
of finely powdered material in sulphuric acid solution is
electrolysed between lead alloy amodes and aluminium cathodes.

‘puring electrolysis, zinc goes into solution and gets deposited

1L



on the cathode whereas the impurities such es iron remain in

the suspension., Codepositicn of iron does not occur under

the conditions of electrolysis and the impurity of irem has
been estimated to be 0.002 tc 0.005% only. The deposited metal
i# in the form of metallic sheets h;ving a purity of the orxrder
of 99 -« 99,84, The process can bs made contimioues by frequent
addition of the powdered material at predetermined intervale.
In this process of rscovery; some of the unit processes, Quch

. a8 precipitation and fiitration of the impurities, purification
of the solution, eio., are climinated and the material is fed
direct into the electrolyeis tank for electrolysig. The type
of the raw meterial doecs nct influence to any great extent,

either the purity of the wmetal or the efficiency of the process,

¥e cleims -

1. A process for the recovery of zinc from zinc bearing
materials by electrolysis «f a suspension of waste zinc com-’
pounds such as Galvaniser‘s ash and skimmi.gs, zinc hydroxide
or oxide from chemical industry and paint industry in an electr
lytic solution with lead alloy anodes and aluminium cathodes
from vhich zinc is deposited on the cathode and wherein the
sine compound is continucusly added to the slurry to replenish
the metal concentration characterised in that the electrolysis
of the waste zinc compounds 1s carried out in an electbolytic
medium of aqueous sulphuric acid of strength 5 to 25% (w/v)
and the elabtrolysis of the suspension is carried ouv at a
ourrent density of 2.5 to 20 A/dm® the temperature of electro-

lysis 25 to 60°C, the concentration of zinc in the slectroiyte

between 20 and 100 g/1l.

2. A process as claimed in claim 1 wherein the =zinc com-
pound is made into a suspension in the electrolyte the ratio
of the slurry being 1t5 to 1120 preferably 1:10.

3. A process a3 claimed in the preéedinx claime whereir

he
the particle size of the powderad sinc compound is -100 to 200 me
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“. 4 process as claimed in the preceding olaims

vherein the sleetrolyte of aqueous sulphuric acid is of

strength 10%.

5. & process as claimed in the preceding claims
wherein the electroiysis is carried out with lead or lead
allcy anodes containing pure lead or alloy with silver,

the ratio of silver besing 0.07 to 1% preferably 0,1%.

6. A process as claimed in the preceding claims.
wherein aluminium sheetes of proper purity are used as
onthodes,

7. A process us claimed in the preceding claima
wherein when aluminium is used as a cathode, a pretreatment
in concentrated nitrio ascid by dipping the same or by brush-
ing or alternately the cathodes are anodised prior to use

to facilitate easy removal of tha deposit of zinc.

8. A process as claimed in the preceding claims
wherein a current density of 2,5 to 20 A]d-z preferably

5.0 A/dm> is employed.

9. A process as claimed in the preceding claims

wherein the temperature of electrolysis is 45°C,

10. A process as claimed in the preceding claims
wherein zinc concentration in the electrolyte is maintained
between 20 and 100 g/l preferably around 70 g/1 of the

electrolyte,

‘11, A process as olaimed in the preceding claims where-
in the zinc is cbtsined in the form of sheets which can be

peeled off from the cathode.

12. A process as claimed in the preceding claims
wherein the cathods shgets obtained as above is melted

and ast in the form of slabs exceeding 99.8% in purity.

g



13. A process as claimed in the preceding claims
wherein the process is made ocontinuous with periodieai

additions of the powdered zinc compounds,

1k. A process for recovery of zinc in the form of
slabs from byproduct sinc compounds from various indust-

ries as substantially described hereinbefore.

¢.I.P.P.P,/1980-81/150
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