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Judia t. one of the few developing countries which ha. laro* 

r...rv.. of lead and ,/»c ore. and also a market for the., metal.. 

Presently, India consumes approximately 75,«* tonne, of aine per year 

and thi. demand  is   likely to go up fio 141,r0ö  tonneu  by 1973-74. 

At  .resent   there ar*   two plants  in  the   country,   namely,  on. 

at Debari,  Udatpur  in the Public Sector with a  rated capacity of 

18,000 tonne,  of zinc per annum and one   in  the Printe Sector,  namely, 

Comineo Btnnni   Zinc Limited at Alwaye with a  rated capacity of 

20,300  tonnes  of Zinc per annum. 

7hv Comineo Binant Zinc Plant was started in January,   196? 

and ta  currently producing at about 79-7$ % of ite rated capacity. 

Thts factory has plans  to expand its production capacity to 

40,000 tonnes per annum in  the  4th Five  Year Plan and ultimately to 

60,00?  tonne, per annum.    The  Government factory at Debari  will expand 

its capacity to  40,000 tonnes per annum in  the   4th Pive  Year Plan 

and i. also considering installation of an Imperial Smelting Furnao. 

for simultaneous production of sine and lead.    The Debari factory 

wa. .tartèd in November,   1967 and is in  regular production since 

January,   1966,    Th> production during January to March 1968 was at 

the full rated capacity and even a little more.    Subsequently product- 

ion had  to be  curtailed to  ibout  79-75% due  to difficulty,  in 

marketing of the co-product, Single Superphemphate Fertili ser. 
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There were quite a few interesting problemi encountered 

during th¿ start-up of the factory loXfcft have been diacuaaed belowl 

The Debari factory uses  the   only FLVO-SOZID ROASTER tn 

the country.    As i9 known,  the  atart-u\ of the Fluo-aolid Roaster 

requires calcine for the   initial charging and the  creation of 

fluidised bed bondition  in the Roaster, \some forty tonnes of calati* 

were   therefore  obtained from the   Comtnco\inant   Zinc Plant   in   the 

South India,   but   this wis fnund to  be   ratter fine  in particle  aine 

Ubout 70* passing through 3m meah)  and material  quantities were lost 

during initial start-up  of the Roaater.    Th\ Roaster was finally 

started on a mixture of fir.« siltca  sand ana\ the Flash Roaster calcine 

(1*1»35)>     The finali starting was achieved without any foreign 

technicians and thehnitiaiive was entirely with the Indian personnel 

trained in   the  operckion  of Flunisolid Roaater for a short period Of 

3-4 months.    The Ftoo-solid Roaster  (capacity  120 M.T/day)   ta of 

LURai design and was \ound to be extremely simple  in operation.    During 

the  capacity test  runhn this Roaster from 24th to 26th January,  1968, 

152,5 M.T,   of blende cïuld be  charged ti twenty four hours.    The 

quantity of acid reéovdred was 121.4 tonnes.    The  recovery of sulphur 

waa 89.15 % as sulphuric acta.    The Roaater diameter io 4.85 metres 

at the bottom and 7.3 mitres at  the  top (internal).    Typical analysis 

of sine concentrated fee and the calcine produced were as followet- 

Total 2n 

Aotd sol. 2n 

in- Solubility 

Total Pa 

Total S 

Gmçfntntî 
% 

54JM 

Oalqins 

62.il 

57.40 

9**57 
6.26 

3.67 
3J0 

0.J7 

1^9 
0.08 

0.35 
0.0005 

0.0050 

tr. 

O.0070 

fh* gases from ths Roaster along with major part of oalctne 

go through a waste-heat boiler followed by a series of dry cyclones. 

SO-S 
4 

BJ5-S 

Pb 

Ou 

Cd 

m 
Co 

Cl 

F 

5.67 

3O.I7 

UH 

O.W? 

O.3O 

0.0004 

0.0041 

1.0016 

0.006ñ 
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£»...«. .arlUr ,n otHor hopean plmt. and ^ („ „ „ 

att«  60 unsatisfactory worktnn       r*    „ .r        ry ««,r*fny.    ^  woe expected that  this blower would 
give similar difficulties at Debari aJa0      rha  „,    , M,oun  aJao.    yÄ* p¿a?i¿ suppliers. 

CU#to«a clearance formaliti-»    it   ¿«  u 7 mauti-»   it  took quits sometime  to receive the 
blower and this heloed t**   r»*i„~ 

COmP°ny '" s"*"" th' >°l<"t<m to 
til M problem as described bel owl 

A.   UfficuMe. „ore expected ,„ th. nmlnf o/ ^ ^ 

» 'Pit.  of ,»,.,   ,». „„,   i20Ber Mâ „^„^ ^ |s o 

«- .r..t.d ana a do„ «,,„>. „. *»„« M eA. wotol,coi „„„,„„„,. 
r. » /«M ^t 0„ .„,„ tt<rí or ^^ ^ o/ oííraí/m. ^ 
J>U»ii.r o/ the  blower would ,.t M ., „„,„,„, ^ ^ ^^ 

ZZlmTg' *proper °°r* 'tudy of «*• *» - -* - *«-*« *>« .^.   » tnat «.  ,„u„ cmld u r4flactd in abmt v ^ 

*. tnpouor. botn PVc-Unoä m„ tept  ,n 0,.ra(/M m< ^^ ^ 
ot»r ^b«lancing m. dme by Mld)ng m Hrip^    n m 

Í». I*p.ll.r u.,d to ,o ou, of balano, not by itpo.it,on of any 

*»•* mo «otro.fr.J at ,H. op.nttnç t.^oratur. (about ¡o'c). 

* -P't. of procauuon. taken. tK. blomr «,. „.„„^ «M a(B/ll 

»fur a feu „,*. „,„„,.    ^muhtu>  ^ or eÄr<< ^^ ^^ 

-* /ro- .ta,»j.„ ,teel „Mt.  !Tw, J16)I  wt  tv uft af tMnUtt 

.t..l rotor „. Mjy o6wt  (M mt^    Mermu roíor WBí tji< 

following composition was tried    h,*+  +Y>-   U* OTS tríea>  «*¿  the life »as only slightly better 
than that of the stainless stesi rotor. 

Composi*{m fîf rYfsrîmi 

Or -      20,00 % 

M -      25.00 % 
m - 4*50 % 

0 - O.Oê %   Ato. 
Cu U50 ¿ 

Si        -       2 io 3     % 
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Finally fibrt glass tpoxy-lined rotor was trita in September,  1968 

but this trtal was unsuccessful due to improper application of tht 

lininçi,    A second attempt has been successful and thé rotor with tht 

fibre glass e poxy-lined material  is working since early October,   1968» 

Periodic examinations  of this rotor during the planned shut-downs 

of the plant  haue  'hown  oo f".r nr effect on  the material.    The eating 

of the   blower was ilso madt of reinforced PVC,   but  whenever the 

temperature  of the  gases  In    led wculu  go over 5^0,   there would be 

warping of the PVC.    The  casing has now been  replaced by homogenoutly 

lead-lined steel material* 

In the last seven or sight months,  the blower,  handling/ the 

wet gasas,   has been working satisfactorily and is not presenting any 

problem it  all.    Its  installed horse power is  only 5ft a* agatntt 

160 for the  steel blower to be put  before the vet scrubber.    Tht ttttl 

blower has not  he un  installed due   t.-  i's cnnsirìeraMe Jucher power consumption* 

In  the Debari plant,  leaching in done   in two ttagee.    Tht 

first rtage  being neutral leaching followed by the add Itaohing of 

the underflow from Dorr Thickeners.    The two-stage purification  it 

done  in cold and batchwise.    The  total  volume  of the neutral-Itaohing 

pachucas is  135 H   and that of the acid-leaching pachuoat  it IBÔ JT, 

The total settling area  of the Dorr thickeners  is 555 M2 for tht 

neutral leachino ana 3?0 If for acid leaching.    The acid Underflow 

is filtered on Moor*  leaf ftlUr having a total arta of JÓO it'. 

Typical analysis of neutral overflow and the ."each residue  (Moort oakt) 

were as followst- 

(«) Neutral  o^rfio^ 

in      Co      Ni       Ou      Cd     ft      At       pB 
g/1    Kg/1  ng/l mg/l mg/l mg/l mg/1 

133*9   2.65 0.95   43   419   ir.   ir.     5.¿ 

W I***¡h R*ff J dy e   (Moore cake J 

T-2n       Acid-toi.    ttater toi.    T-S     2VJV   Pb    Ou   Cd 
Zn 2n 

* * * % %       %     t       * 
20.6? 2.71 1 ¿A- 5.3*   ?ÍJ 5.14 0.08 MJ 

Tht ftrtt and second stage purificati ont of th4 ntuiral Itaoh 

are oarrted out by addition of Mtno powder and 1-nttroso p-napthol 

retpeotively.    Zinc drots,  obtained in the low frequency tnduotton 

furnace making tine ingott,  wat also used tur-es s full y in plaot of 

najor part  of the sine powder.    The composition of Mine drott »hioh 
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ms found to * stable for 9U0h u9$. ta giv9n ^^ 

Total ntnc       -        8o,2 % 

Metallic xtnc -        70,67% 
01 - ".30 % 

The tunt. ,       , SCr*en analyaia ""   6'"n *—<«' th•# '*> m.K f^JW^l analyst, of aolution ^ ^ ^^ 

portsr and ztnc dross mre fauna to te  as fo2l9ntm 

°°. Nt au       cd 
mH/l            mg/l mg/2 mg/l 

UZino povKler    P.&4        tr. tr. t.95 

¿.Zinc dross     3.6f        0i2 tr. 2%4ñ 

»#. to**.J in sparing aome of the 3Jpowder /or $h0 mrktt 

T° re3UHad in ^ "»-» "~ •, as there ar, C9rtatn 

"T Ç f0rmtÍOn « *"* P°^ - **" ^tng retreat^ 
°f zinc drear,  from the  induction furnace. 

The Zinc Mectrolytic Cell plant at Deban consiste  of 
'««IL   of the  standaM Anaconda degi^    me9e   ^   ^ _ 

ells and ** current döns{ty „   ^ _ ^ ^^    ^ 

Zn    Acta    Co      Ni       cu       Cd      Fe      As      m       ci 
9/1       g/1 mg/l mg/1    ng/l  mg/l   mg/l ng/l  g/l    mf/i 

Cell Feed f34.fi  1.390,*   t      f        _ , o>     o    tr.  tr,    2,6    ¿r.    ¿r.    f»J7   21 

tr' 0,05   >. >5 

Spent        f 
SlâctroJ-i5.i,o     iv 
Vt» 1 

Tha typical analysis  of Zínc Cathodes produced u»s Pb- *m9&A, 
*- ".oof* cd. o.omet, *_ Om00^ Ä rty d#/A-; g9t9$m 

The SlectrolyBis plant not   only perform^ very »ell „tth 

ryri to its capacity in the  very first months of its start-up,  tut 
also continues  to gtve  ntgn  reoomry „„„^    ^  mffloi 

recoup from zinc concentrates to cathodes, for example,  during 
*o«*r,   f**,   t.€m  a, thM ond of the firat ^ o/ sart^  ma 

.#./ h anc from 2(nc  concentrates   to ginc  ingots Ma 9?,5 %.    The 

efficiency guaranteed  oy the  consultants  of the plant  suppliers «. 

^.% with  th,  iron content   in  the  nine concentrates of J %.    The 

«>oW cfftct.netes »ere  attained u>itk an actual   iron content  of 

.»I-owr 6.0* in the ztnc  concentrates.    The average pomr consumption 
pur tonne   Cf zinc cathode» mas   H42 KWU, 

Cadmium metal   iB produced electrolyticaily at   the Debari 

-ioni starting from CoPper~Cadmium cake   (obtained during sine porter 

purificati,m  cd-   lj.fi,   L^   ,^,   „»-Ac.*)  as Per the flou, shee* 
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shown in Annexure   'A',    There are six 1000 amper* cella wtth ourfent 

denaity JO - 35 Amp,/Sq.m,    The efficiency of recovery of Cadmium 

is far superior to what was envisaged by the consultants (72.0%) and 

even superior to what  is   obtaining  in many other plants  in  the world. 

The  Cadmium recovery efficiencies for the months  of December  I968 

and January 1<j6y haue been 87*9h and ß?*0> respectively from tine 

concentrates  to Cadmium cathodes*    The   recovery of cadmtum  tngot 

metal from cathodes has  hee~  95 - $&*  consistently.    The flout-sheet 

for Cadmium recovery has been modified recently at given in Annexure   *B*. 

For comparison the   typical analysts of cell feea  spent electrolyte 

and the cadmium cathodes  is obtained with the old and modified schemes 

are given belowt- 

(a)  Call Feed and Spent Electrocute 

Old scheme 

Spent 
Electrolyte 

.32.7 

66,5 

65.8 

12.0 

Cd   g/l 

Acta g/l 

in      g/l 

m     g/l 

Cu    mg/1 

Cell 
Feed 

109,0 

66.5 

12,S 

26,7 

tfrútlt*4 fe*«*« 
Cell 
Peed 

Spant 
Electrolyte 

104.7 26,4 

• 62.0 

27.5 26,2 

18,10 11,65 

6,60 4,40 

(b>  Cadmium cathodes 

Old scheme 
% 

Fb 

Ou 

0,0276 

0,0095 

an 0,0029 

Fa 0.0026 

Cd (By diff.J    99.9574 

0.0120 

0,u074 

0.0040 

f),306 

99.9758 

Copper too has ht.en recovered as pure metal by batch electrolyse» 

starting from tue  copper cement residue. 

The coet  of electricity at Debari  is very high (12 unita 

for Rupee -  1  US$ * Ha.  7.5) and,   therefore,   it has not been poeeible 

to drain the  electrolyte after reducing  the sine content,    Attempta 

are  being made  to make  high- ,rade  xinc sulphate from the spent 

electrolyte  and  the plant   is already  in production.    A small   quantity 

1/ zincate^ superphosphate  has also  been made available to Agricultural 

Experimental Stations.    A  large  track of Indian sot Is  is deft oient 

in sine imi  if it   is possible   to market   this product,   waste  electrolyte 

'.-ill   he used for- manufacture   of sincated superphosphate  thus 
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providing an  outlet for the   /im,.**« 
source of „», ,    ,/ r "*"*'*'•• tn «••*rojyt« ana a cheaper 
source of „ine to the Indian firmers. 

As mentioned earlier tn this paoer    Trx*i~ * " paper,   /nata has a  larnm unan*tm**~¿» 
*— for M• ana u„« ancl tht. „„, ^^ ',"'1 ' 
to come g 0X0 in the  y*ar* 

«^r« e„e prm!ucl frm j 
r.tin,»„       • *«««r can N, »,äJ directly without 
Wining,    rhc expande:.' crncclt:J *t ,k 

* 0/ "" »«•«« electrolytic plant, could  be  used /nr oi».r ,,„„„^„     . , /"imi. 

«„ „ „ "" ""*''' *'<">"• ""'•"¡' •«•<= /• re5u,r.,f. 

" r : """ "oe • be,"° -< -"» » '*•«.. ». 

T r        /0" * /S" «•<"• """ -   ^rlal Salter ,.  ,*., for .ucn 

.«* * P«*^ reaper than mfanu Uad „„„ ^ ^„.^ 

as zs  ieinj? ¿one /iow. 

/£   should,   h owe iv"    KC   *- _ 
W"   ^   r^*o^rf i^e «/ÉA recaní *o a ctewioc- 

fn? oountrt/ J/fe  Inaia,   an Imperial   im» i*       >. an imperial 3melte~ Han certatn  basic 
disadvantages.     One  of +he n/nnr w/„ ^ 
„.  .     , f *inor di^vantages ts  the nonavailability 
of tecKnicl per30nneJ ,,r the  ^emUon o/ ihe inperia2 ^^ ^ 

Has ten made  very „„„„^    ^ ^^ ^^^    j¿  ^ ^ 

*no„n for certain »hether some   of the automation  could te done a*ay 

with for the   installation öf the Sme'ter  in a *,,,„<„  / J one, cer  tn a developing country, 
wttn  the development   or  tht,  >,/„>> ;„    „     , 

4     , "   ÉA¿ hl9hJy complex petrochemical and a modern 
steel tnaustry in India,  more and more technicians are  becoming 
fonili >r utth a:>phi3ticatioa   ;nâ autonationt    nt9 diea e 

therefore  temporary. 

A major disadvantage   fnr Imn^ri^ì  '*-,>* ye j -r imperial smelter is a large capital 
outlay re^lr., fOT „.„,,„„„   ,„„  ^^   _   ^^  ^^     ^ 

„OMple.  i  »„»,;   „atlay ,t s } mUltm steri¡^  it a^^ ^ 

PUttln, up „ ec,no,lc .,„ .UctrolyUc plant „HIc* can >e .„paM.* 
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omr a period to a oapaotty of Su,00$ m 60,000 tonne» 

per usar,   Suoh is not the can with an Imperial Smelter where a large 

amount of cipttal outlay ta required before producing any tino,    The 

othtr disadvantage with the Imperial Smelter ts that whilst  thé 

eUotrolyttc plant can be built almost entirely in India,  the foretgn 

SMohangt requirements for an Imperta! Smelter ts quite large  including 

equipments,  engineering know-how and royalties,    Indian coke also has 

high ash content and this tends to increase the capital cost fir an 

Imperial Smelter per tonne  of sine smelting,    All these factors could, 

however, be  taken into account  in a proper feasibility study and 

due to high cost  of electric ensrgy fn ths vicinity of the only lead 

and sine mine  in India, Imperial Smelttng Prose** has to be given 
proper consideration. 

Mo, Annexure   'A' é 'M' 
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