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Indla 18 one of the Jew developing countries which hae large

resérves of lead and zinc ores gnd alse a market Jor these metals,

Presently, India congumes approximately J5,
and this

000 tonnes of zinec per year
demand {s Ithely to go up to 141,R00 tonnes by 1973-74,

4t oregent there are tuo plants in the country, ngmely, one
at Debart, Udutpur in the Public Sector with a rated capacity of
18,000 tonn:s of zine per annum and one in the Privat:e Sector, name ly,

Cominco Binani Zinc Limfted at Alwaye with a rated capaclty of
20, 300 tonnes of Zinc per annum,

Yho Cominco Rinan{ 2inc Plant was started in January, 1967
and Is currently producing at about M-75 % of tte rated capacity.
Th'is Jactery has plans to expand (ts production capacity to
40,000 tonnes per annum fn the 4th Flve Year Plan and ultimately to
60, 00* tonnes per annum, The Goyeriment Jactory at Debari will expand
Its capacity to 40,000 tonnes ber annum i{n the 4th Ftve Vear Plan
and {8 also consldering installation of an Imperial Smelting Murnace
Jor simuiltancous productfon ofF zinc and lead., Th: Debart Jactory
was startcd in November, 1967 and {3 in regular production since
January, 1966, Th: production durtng January to March 1965 was at
the full ruted capacity and cven a Ifttle more. Subae quent 1y product-
fon had to be curtatfled to ibout 78-7% dus to difficulties in
marketing of the co-product, Single Superpheosphate Fertilizer,
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There were quite a few interesting problems encountered
during the sturt-up of the Jactory

fch have been discuased belowt
The Dedari factory uses the only FLUO-SOLID ROASTER in

the country. As is known, the start-upr of the Fluo-goltd Roaster

requires calclne for the tnitial chargt

Jluldised bed tondition tn the Roaster,

g and the creatton of
Seme fority tonnes of calcine
were therefore obtatned from the (ominco Binant Zinc Plant tn the

South India, but this was found to be ratMer fine in particle alae

(about 70k pagstng through 3PN megh) and
durtng inttial start~up oy the Roagster,

terial quantities were lost

Roaster was finally
started on 1 mixture of fire gilica sand an

(121.35). The fina

the Flash Rnaster calcine

starting was achieved without any forefgn
technicians and the \inttia’live was entirely with the Indian personnel
trained in the operation of Flun-solfd Roagter for a short pertod of

3 = 4 monthe., The Fluo-solid Roaster (eapacity 120 M.T/day) ts of

LURGI design and was Yound to be extremely simple in operation, During

the capacity test runlon this Roaster Srom 24th to 26th January, 1968,
152.,5 M,T, of blende cbuld pe charged in twentyfour hours., The

quantity of acld redovdred was 121 .4 tonnes, The recovery of sulphur

was 39,15 % as sulphurtl :cid, The Rouster diameter ia 4,55 metres

at the dottom and 7,3 tres at the top (internal), Typtcal analysie

of zinc concentrates fed and the calcine produced were as followei~

mc.inim!z .&l&lzﬂ!

Total 2n 54.29 62,11
Aotd sol, 2n - 57.40
n- Solubtltty - Q2,57
Total Fe 5.67 | 6.26
Total S - 30,17 3.8
50 -8 - 3.50
ns-s - 0.37
Pb ‘ 1.12 1.29
ou | 0.87 0.08
cd B 0.30 0.35
" 0.0004 0.0005
Co 0,0041 0.,0050
cl ,0016 tr.
r 0,006 0.0020 -

The gasee From tAe Roaster along with major part of oalcine
go through a waste-heat dotler followed dy a sertes of dry cyolonss,




The gases are then scrudpeq In a Pea-tody Scrubber and the sorudded
c¢lean gases are sucked by a PVC Blowsr and Pushed through an Xleotro-
static Precipitator in the Sulphuric Acid Plant. The PVC Blower had
bun used earlier in other Buropear plante and had to be discarded
du‘c to unsatisfactery working, It was ¢xpected that this blower would
glve simitlar difficulties ot Debari also., The plant suppliers,
therefore, made arrangements to supply free of cost g speclial steel
blower to be located Just before the Pea~body Scrubbar, Due to
ouestoms clearance formalitics, 1t took Quite sometime to receive the
dlower and thig helped the Imdign company in seeking the solution to
this problem ag described bglowe

As Mfficulties were expected in the running of the PV(Q
Blower, its speed was reduced from the designed speed of 1550 to
1400 R, P /1, by the Inter-change of the rotor and the plower bulleys,
In spite of this, the first blower was completely deatroyed (n g
minor explesion in the Jirst week oy its running, The atand-by blower
Was érected and a close watch wag kept on the mechantcal vidrations,
¢ was found thgt on every third or pourth day of operation, the
Impeller of the blowsr would get out of balance and would reguire
re-balancing, 4 Proper work study of the Job was made and procedurss
developed, so that the tmpeller could be replaced in adout 90 minutes,
Moo Itmpellers both PVC-1tned were kept in operation one after the
other and dalancting wag done by welding PyvC strips. It was found thgt
the tmpeller used to go out of dalance not by deposition of any
calcing, bdut due to the creeping of the PVC at the high peripheral
speesd (5850 metres/mt,) at the opsrating tempsrature (about 5000).
In spite of precautions taken, the blower was destroyed once again

arter a few wecks running, Meanwh{le, two or three impeilers were
made from stainless stee] sheets (Type 316), but the 1ife of etainless
8teel rotor was only chout two weeks. Nicromus rotor having the

Sollowing composttion was tried, dut the life was only elightly betser
than that of the etainless steel rotor,

or -~ 20,00 %
Nt -~ 25,00 %
Mo - 4,50 %
¢ - 0,08 4 Mx,
Ou - 1.50 %
51 - 2¢3 %
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Finally fidbre glass epoxy-lined rotor was tried in Saptembder, 1968
but this trial was unsuccessful due to {mproper application of the
Iining., A second attempt has besen successful and the rotor with the
Jibre gloes e¢poxy-lined material is working since early October, 1968,
Pertodic examinations of this rotor during the planned shut-downs

of the plcnt have ~hown so fur ne erfect on the material. The casing
of the blower was 1180 made of reinforced PVC, but whencver the
temperatury of the gases "2 .led wewl. go sver 5’5/’(;'. there would be
warping of the PVC, The casing has now been replaced by homogemously
lead-lined stcel matarial,

In the last seven or cight mcnths, the blower, handling the
wet gases, has been working satisfactortly and ts not presenting any
problem at all, Its tns*alled horss powsr ls only 57 as against
160 for the steel blower to be put before the wet scrudber., The steel
blower has not 'een installed due t. its censiderakle lisher power consumption,

In the Debar! planit, leaching is done in two stugee. The
Jiret ~tage being neutral leaching folloved dy the actd leuohing of
the underflow from Dorr Thickeners., The two-stage purification is
done In cold and batchwise, Tha total volume of the neutral-leaching
pachucag {8 135 M? and that of the acid-leaching pachucas te 180 N‘.
The total settling area of the Dorr thickencrs la 55% If Jor the
neutral laaching and 370 I‘f Jor actd leaching. The actd undersfiow
{8 filtcred on Moore leay filt:r having ¢ total area of 360 H?.
Typical cnalysis of neutral overflow and the ‘eack residue (Mbors cake)
were a8 follows:-

(a) Newtral ower/low

Co NI Cu Cd Pe As
9/1 rg/l ag/? mg/1 mg/1 mg/1 my/1
133:9 2.550.95 43 419 ir. tre 54

d) lggah Residue (Moore ocake)
P-2n Acid-sol, Water sol, T-§ TFe PP Ou Cd

Zn n
% % % % £« % £ %
20.67 2.7 1,24 5431 26.3 5,74 0.08 823

The first and second stage purifications 0/ the neuiral leach
are oarried out by addition of zinc powder and %-nitroso P~nqpthol
respectively. 2inc dross, obtained fn the low Jrequency {nduciion
fu;'nacc making xinc tngots, was also used suc ~essfully tn place of

major part oj the afnc powder. The composition of zinc dross which
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was found so be suttadle for suoh use' ts given delows-
Total xinc - 9.2 %
Metallic zine - 70,62 %
cl - .30 %

Sereen anaiysis - 64,0 Passing through 100 megh,
Me typte.l analysits of solution after fet purification with gzine
Powler anc ainc dross were found to bhe as followss-

C'O. Nt Cu (8074

mg/l mg/1 mg/1  mg/1
Te2ine powicr 2,84 tr, tr. 7.05
2e¢2inc dross 3.61 0,2 tr, 2y

This heldp..! in spuring some of the zine powder for she market and
also resulted in better overall =zine récovery as there are certain
logses during formation of zinc powder and algo during retreatment
of zinc drogs rrom the nduction SJurnace,
The Zinc E’lectro,lytic Cell plant at Debarit consfste of

240 cells of the stardard Anacondg design. These .. pre 10,0080 - ampere
cells and the current densfty ts 310 - 350 Amp./He. The average
analysis of cell feed solutfon and apent-electrolyte were ae Jollowss-

an  Acid Co WMt Cu d FPe As M Ck

a/l g/l mg/1 mg/1 mg/l mg/i mg/l mg/l g/1 mg/1
Cell Feed 134,10 1,39 0.5 tr. tr. 2.6 ¢r. tre 0,37 21

Spent

b n v £/4 . . o
.‘J.I(?Ctro.l“ ‘)'7.0 «'15 tr. 0.05 te
yt:

The typteal analysis o gine Cathodes produced was Pb- n,0287%,
M= 0.6I10%, Cd- 0,0028%, Fe- 0.0005%, 2n (by dift.-) 99,9679%

The Blectrolys:s plant not only performed very well with
regari to fts capactty in the very first montha of {ts start-up, but
algo contfnucs to glve high recovery efftclency, Ths effictency of
recavery from zinc concentrates to cathodes, for example, during
Dacember, 1966, 1., a8 the cnd of the first year of s:art-up, was
887 % anc from ztnc concentrates to zine Ingots was 87,5 %, The
8fficicnecy guaranteed by the consultants of the blant suppliers was
85 % with the iron content in the zino concentrates n? 3 %e The
above efficioncies were obtatned with an actual iron content of
alour 6,0% tn the z2inc concentrates. The average power consumptfon
Per tonn: of zine cathodes was 3142 KwH,

Cadmium metal ig aroduced electrolyticaily at the Debart
~lant starting from Copper-cadmfum cake {obtalned durtng sinc powder
purificat iony (g~ 136 %%y (u~ 1, 27%, m-69,5%) as per the Tlow shee+




shown in Annexurc 'A', Therc are 8fx 1000 ampere cells with current
density 30 - 35 Amp./Sq.m. The effictency of recovery of Cadmium

18 far superior to what was envisaged by the consultants (72,0%) and
even supericr to what Is »btaining tn many other plants in the world,
The Cadmium recovery effici«ncles for the months of December 1968
and January 1964 have been 872.5% and E72.9% respectively from zinc
concentrates to Cudmium cathodes, The recovary of cadmfum tngot

metal from cathodes hns hez~ 95 - 9F% consistently, The flow-sheet

for Cadmium recovery has becn modified recently as glven in Annexure 'B?,

For comparison the typtecnl analysis of rell feea spent electrolyte

and the cadmium cathodes as obtafned with the old and modified schemss
are glven belowt~

(a) Cell Feed agng Spent Electrolyte

91¢_gcheme Modified schemg
Cell Spent Cell Spent
Feed Electrolyte Feed Electrolyte
ca g/1 109.0 2.7 104,7 26.4
Actd g/1 - 66.5 - 62,0
M g/1 66,5 65.8 275 26,2
m Y/l 12,8 12,0 18.10 11.65
Cu mg/l2 26,7 - 6,60 4,40

(d) gagmium cgthodes

.Qld_n_m% h Mﬂ.tim

Pb 0.0276 0.0120
Ou 0.0095 0.v074
M 0.0029 0.0040
Fe 0.0026 : 0,308
od (By diff.) 99.9574 99.9758

Copper too has heen recovered as pure metal by batch electrolyste,
starting from t.s copper cement regfdue.,

"he coat of e¢lectricity at Debart ts very high (12 units
Sor Rupee - 1 USR = Re. 7.5) and, therefore, it hae not been possible
to drain the electrolyte after reducing the minc content. Attempts
are betny made to maka high- jrade zine sulphats from the spent

electrolyte and the plant 1s already In production, 4 small quant!ity

«f @tncated superphosphate has also bean made available to Agrtcultural

Bxperimental Stations, 4 large track of Indian sotls 1s defiofent
in zinc and tf tt (s posaible to market thig product, waste electrolyte

will be used ror manufacture of zincated superphogphate thus

e
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providing an outlet Jor the Impuriticas ¢n ¢lectrolyte and a eheaper
&ource of zinc to the Indian Jirmers,

As mentioned earlyer In this paper, Mdia has a large unsatisyted
demand for zinc ang lead anc thys will conttnue to

grow In the years

The unsatisfied demand eyen after the fyull economic expansfon of the

two exicting nlants will bhe ahoge 50,000 « 69,000 tonnes »er annum
Jor 1973-24, Such ? Irrge demond pan bz met mope cagily by the Impertal
mclter, Major part of India's demand ta Jor galvantzing indugtriaes

where the producs Jrom Impertal Smelter can be used directly without
refining. rhe cxpandes capcclty of the ppegent electrolytic plants

oould be used for other demands where higher purity zinc is required,

The damand Jor lead ts at present being met mositly by (mporte, The
expansion of Goverament mtnes at Zawar and RajpuraeDarida will broduce
u!uultanuausly large quantiti.s of lead eoneentratec which can be
treated most economically tn an Impertal Smelter., The mine development
at Zawvar ang Rajpura~Dartbg wou ld necessartly take more tt{me than the
Installatiun of an Dnpertal Smelter, Concentrates and oree oould be
imported for g Jew years and an Impertal Smelter fg tdeal for such
customs-snelting as {t can trect a varfety of concentrates, Later,
when the Indian mines meet the demard for the Smelter, dulk concentrates
could de produced cheaper than separate iead and zinc conoentratas

as is deing done now,

It should, howeve~, Be rememvered that with regard to q develogp-
Ing country like fnaia, an Mmpertgl Smelte» has certain baste
disadvanicges, e 2f the winop disadvantages s the nun-availabi ity
of technic:l personne] Jor the ureraitfon of the Imperial Smelter which
has been made Very sophigticated and Plohly automattc., It is not
known for certain whether gome of the automat{on could be done away
with for the tnatallation of the Smelter tn g deveioptng country,

With the development 0/ the highly complex petro=chemizal and a modern
ateel tndustry in India, more and more techniciane are becoming
Jamtliar with sophistication nd automation, Thtg disadvantage le
therefcore temporary,

4 major dlsadvantuge f.r Impertal Smelter {a q large capital
outlay requircd FOor puiting up the smiadloot, s17e Tuperial Smelter. For
example, a2 capits; wutlay of £ 3 mtllion Sterling ls gnough for
butting up an cconomic 8126 electrolytic plant which can be expanded




ower @ perfod to a capacisy of 50,006 = 60,000 sonnes
per year. uch is not the case witA an Impertal Smelter wheve a large
amount of cipital outlay (s required defore producing any stne. The
other dieadvantage with the Imperial Smelter ts that whilss the
¢lsotrolytic plant can be butlt almost entimely {n Indla, the Joreign
exohange requ/rements for an Imperial Smglter fa quite large tnoluding
equipments, engineering know-how and voyaltiea, Indian coke also has
Algh ash content and this tends 0 inewease the capisal cost for an
Imperial Smeltar per tonre of stne omgléing, AlJl theae facsors eould,
howsver, be taken into account tn a prope» feasibtlity stydy and

due to high cost of slectrie engrgy In the vieinity of the only lead
and sinc mine in Indta, Imperial Smelting Procegs has to de gipen
proper oconsideration,

Mo, dnnexure A’ & '3’
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FLOW SHEET OF CADMIUM PLANT
MCDIFIED SCHE.ME ‘
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