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TfâAt.^ttJc^»*A*:^*i jetton finirai 

» ' 4**# l«w^»*i»i* •-..» .»•%* fi #i ,- ivi  -•,***• m»»ti ak**ì» ii< »api un ta* 

.•*»t*ftt*i#fsp if ft** «.'HIM« it» ..a'  4* ^*l«.9t*ir%,   *%•* qtt.>!•*»•  «*»>tr*l mm 

•   *       *».,»* i.     *   '     m     *    ,»,.>•   ,  ,•  ,1  r ...; ft-    .¡i  ih«»  ba»iet ffc# 

*     •.*.»*-. ijr un*« »#<   .1,   'u •>•** *•*•• ilfcy civ iii§.«i .».i  **-* iî)   /.it*.« i aitai 

.*> .'fp|»»r (jj  èli« i4) Uad ««'i (a) Ti«.   ik«*#« «•*«!• mUt  iu  a,y 

•I   ,.it»s{ eou*»try »itv r »» a vini» IMI   1   a  va t»tr !«€*!  <lt*a tuia In 

• <•••  i*-»»»»»  , ii*  fr*f j    ..r  inif iti*.»*.«  th'-íW'íJ. vfr.tu« j*r»s'uet* oí  alitati 

/ n*-* malty»    % 1«,;* i»ri>pyrt',*u «f n« t-aarrtuit «rt«I§ »re  M«U «ttlat»4 

..   1 -i • *r*;>yÌMg * **  »têt«..«bile i,  »«ai* .«y «>r.iM,i!"tiui  .-.n« «tfetr «per«» ©f 

* * #i    piatii4  ma *..ì binary  inwta.ll««  *•; a 4>vclc.>iiu «'«»try.  AUhaugfe 

'     'ititi »tl'a   ar# Bot   «r.ili.bl     yel   li   von  bt vì«UAl»i0d   that 

* UíI¿1  «¡ttaiiiity  PÍ «iü»iftrio<ta r«t».l»  rr-: *ia  ut-.<til i»«»«!  or go  to wallt 

.   (>;,   (t)  I'll*   i.l  tii* *a  B   «vi   e 'tè"t.»,ÌC*l -i   ff   tali   -i»   type*   arid  ahap&a uaad 

j-*  », »i»4  jtf   f ¿*>é  ìU%i  vtb  r Y »Ir.   »1« luilirul«,   (2)  AI..1 iniui.1  tu th*  fora of 

• t»o «ivititr*»  (3)  Aìvjuniuai   ~lU-y«     i»  the   ft., .a oí  rtijrct   d ^Limabile 

•"•'.'i,«    (i) <••*-,t|»cr i« . »»<• for« »1   eUpi»m¿* tria cUatrio eablaa má wirc»9 

,} fi*»,«»? baa«*  fHa«a ti- ;*,  M tallir^  »'.s....«., ©»- co.-v.u b#t»ii<£  *"*"  othor 

-•Irá  4i.4uii*,«l   ;•!«•   % •<..*»•*    (O)  Le a ti  ¿rota la.i.i ;• reineta u*#d  for 

'*».*»•£   ,i4 * •» ! letica pu-, f#w»vw     mil  A1»..   i r ".*r,»tin¿ plat««   froa r> léete«1 

-i *>.»•«    Ib**-*  i» I.;   -ñlf  -i»y  o g¿oi»eU efíwrt«  fui  t^w •' "Î • >*"lic^n, 

.   -ii);'. a«A #ff««ti*f 1 t*J i'<tii «I-I <f tJí"-i    k**Gf»..dt r>- u"t.iit ^urtly ¿ut le  tatk at 

-• K'',.i  .»f t.*« »»tal.   «l'i ta*ir pj-«»<-r.'. df.y tf*ri»»t valac ©r  pri«» 

«trttrvar*«« 

lu càia  wiiD 'Uf. it  -ili  *     ;   t<». .>> t >.... wo r.M.u tUr uj.*ard ir«ni ai 

i*Ti  ft^a the  »It.^ehtá nrie*-^rapht «f l«ur,'Soo Metili .tugrkit qnotatioatf 

i   'u to lw63 far t«t «< Ut« r« *wuly ut..] u»n*torrwi« r^trl« itteb 44 • 



y - 

|1) AlMlBlMM, (1) e»tn,#r, (ij Le eu, H) tint, (5) ïi!„    lu the «ate ©f couper 

«Ni ft» ta« prit §  ibcrcnst ñu«  be «T. u"«rly  ..>•>,;,*.    'fi,i«  trarrvi rmu  vt   nrtec» 

«re fceujid  t«*   i ut rea* e *'urt-»»*r  i ». ?•"«  v*ry  »i-.-r /t»li:-    «" ».   tu .ai;u rr»t»> 

ftf ¿.»j-.ilrtion  ii-4  wUoir  .íf«rÍ6  to tiai.itfciu a &f¿bitv   «t. *.-<<.xd vt  Ut't» iu «U 

tfct i*v«l«pii>g countries. 

It ifl   imperativa  wref-r«,   thai evir? cf'-ïart    iboulù be «ftíe lo rol:? 

",<t ef tins hxdótm tri »»Mire  in eucü of  thr davel.vi ^ tu.iutrki. V.'aiî >   tbc 

¿jrùdocticD  î>ï   virgiu .«ctttl h,»« «i.; 'î*t.u 01   t :J rv>t b»»   i   tr • -ufiod  uv.r-tu£ht , 

ytt da« to the  rapid proctsa 01 civilization um ¿;   ì  for «ode.m anuìnilieti oï 
oí 

if«  the  toBsukiptioü ni#L-ferrou« taetals  fut*  ;•. uiat? v^p i .  le.:p» *flú bi-uuus  aaù 

A» » aatruul corollary tüe priera  aro í.io^ti.-ig up tv *.•»'/ ¿ay» 

While   to increaee mine prt-ductie») ¡i« ;ii heavy capital  e .'¿pendi ture  find 

*im to fabricate hefl\y plant  uuá wxJdnc TJ ,   it  ì? co:r,p»u-> lively noch e«ai«r 

ta recover  secondary taotala     in tuiy Cei'cloüiu^ enntr/ viti   ra«"!1»   lcßf  capii,.:! 

cot t.    ìa ludia then- uro large  lumber of  ou Le: premiers vh c iy inviting 

only about lu   óOOü/- wo producir,;,  ..,uut ••t.o   tou r.í Copper .<aû copier baue 

alloy* pi r monta, employ ít^, about 5 c\roe.t n«»u« Tho raontlily rov* DIO varies 

fr» 15,000 to fas. 2vi,0U>/   . 

AB aluujiuiui ut nisi i Manufacturing unii vatU & capiti 1  ci is. 8,00,000/- 

"."©•daee abtat 30  tons oí fini&hcd produces je*r mon'U cEployic., about 50 «on« 

The reveaue  per mouth ccu«8 to «d-oat i~. 3,0'¡,0ü0/-.    ïho  «f*s-i;ti*il  ;<nd 

luttdttaeot». 1 requirement  XB (a;  to  i.upart i!u-   required fcï?i>wl edg»*   to the 

people who may be  uire-dy  in  the   tracie  in  HI-.J.:  forru aï   .tuor  in  t.ho 

collection ani re-solling  of tin   nt-talic p: cniuct* «ud ib)  by iaftallin^ 

typical melting,  refi*i\;v; and  product man\.fn':\.urir¡;: unv'.'s by providing the 



« ß 

* thi. »„cu  föIl>u CM1 play tt t 

P    pdl "'» ««-i-aiuility  report   f-.r  u-i.. 
„j  ¡!  ;       x /     , '••'it     Olid    i'f íocilvo 

fw  ,-„-       4U   . '  h,lpiri'-  th*   WrJ  people u  ''.^i'íOit their cv   «a-; i 
i *r   OWÎ.   sLxlx    AU   líftUijí'   up   ihr    ir-L.   , 

ari  ai, -, ind««tiy on refontl   busi« 

.„,,,     . °        ,utie9  ia t»w factoría*  üí 
•"iïluy nevcloped country«, 

,fhe CApltal  "•*  »f ""in« up ^Hi«, 0P   4 refiri 
«,  «   i     • iMiuiuc unit for non-Xerrai« 

::;:*•' --- ••— •• -—«.... ,,,.., ...... 

..;;. " ; •" "- "- " - - -........,... 
•'»".»  of  employant  forth, local   -o-.'     ,    *   „ 

1      4UCT.8 cm be  rxnortnri 
• striali, dovelo,«, „„, *»«*" 

1     **   WL   «cvuopu^  M&tiuns   to r.«,, »„„ 

«..ir furti», d4T0l "•" f0I"eiSn eXClli"«« '« ir lur.ùer développent activities. 
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OB« of the striking f ««toree of Industrial derelopaant dur lag 

ti» pent decade has bnen the rapid growth of non-f*rr«u« natal industry 

M ihowii in Table   1  for six najor non-ferrous «étals: 

Table I 

Total If.M 20.00 

Production in 
•illieo ne trie 
tans 

Conaupptioa 
in «illi on 
•strie toas 

1958 106T 1058 1987 

AUaimun 3*55 7,93 3.12 7.77 

Usi ( rafia««) 2.02 3.33 2.38 3.29 

Capperireflate) 4M 5.0« 4.13 • •09 

lia« 2.87 4.31 2.71 4.34 

Tia 0.17» 0.23 0.171 042 

Nlahal 0412 0.46 o.i te 0.4t 

Total 1132 22.24 12.74 22.09 

•   tara» Baaevery 3.47 4.7ft 3.47 4.75 

15.99 29.04 

Takle  1  aia« an e» e the rea «very af aarap ne tal, which e e osti tat« e 

Ü| ef the   pe««nctien ef prieur? natal.    0a aeceuat ef flaatnatl 

In priât ef ta» prtaary «««-ferrane «viale,  «••» ef eteenéarr eerap 

naa-tarrane ••tala  la rapiiljr taere«niitfc      *• P»r atailnhle data, taa 

«aane af ««•-f errarne aarap natala eaean all y aaepitaliad ay the 0. S. A. 
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•«rremtly —mnt. t.|U billion appro»i«tely.    It la gnih*r.à 

that the «tal dealer, in the U.S.A.     al«, proco.« annually abont 

2 million ton. oí non-f.rron. «tal   .crap including 880,000 ton. of 

Copper and Copper baae .crap ; ^0,000 too« of Lead .crap ; 350,000 

ton.  of Aln-ini«, .crap  ; 210,000 ton. of Zinc .CPap pla8 ,ubntantial 

qmantity of Nickel Alloy and other  preciou. «tal. The no.-f.rron. 

•etal   i„du.try in the U.S.A. recor.r.  fro. the.e .econdary non-f.rr0u. 

«tallio .crap apPro,i«tely 42*  of  th. total available Copper, 40* 

•f the  total available Lead, 2#  of  the total araiAable Alnminin-, 

20* of  the total  available Ziuc.in  the U.S.A. 

While the extraction of pri.ary «tal,fro. their ore, progrewi^ly 

deplete, th,   latter, recovery of  secondary aon-f.rrou. «tal. fr» th*ir 

•erap. is  a continnenaly oyelic proce... The de*elop«nt of the .econd*y 

nen-ierro«S  aerap «tal indu.try greatly progre.aed in the ,.ke of 

ferld War  II .hen the recorery of aon-ferrou. actals fro. their .crap. 

We«,  a Tita! neceeaity and led to proper collection,   identification, 

segregation and proeaa.ing of «crap reaenreea. 

»eaonáary aeran aon-farroma «tal, indaatry in Inala. 

f« pro.pect of .econdary non-f.rron. «tal. indn.try in India 

«at be Ti.mali.ed in the eurent c:mte*t of the pri.ary nen-farroma 

•«tal  in th»   entry. At pre.ant  the  capital ilw.fd  in the pri«ry 

aea-ierrem. «tal  induatry i. K 300 cror..* «ploying about 50,000 

worker,  to lam».. Th. performance  of  primary «tal indn.try ever th. 

lamé fa« ye ara i« mamma in Table - II. 

• i Crare • * «lleta. 
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( x 1000 tona) 

mi 1856 IMI I960 1068 1969.70 
(Potential) 

Aluminium 3.8 6.6 18.4 83.8 120.1 200 

Copper 7.1 7.7 8.3 0.6 9.3 86 

Zinc - - - - 19.0 80 

Load 0.« 2.5 3.7 2.5 1.6 60 

It «ay be aeon fro» Table  II that la India there exioti a wide 

gap between the potential demand  and actual production.    This gap is 

partly »et by importa     and partly by secondary metal and scrap utilisation. 

The Imports of non-ferrous metals in I adi a for 1967  are shown in Table III. 

Table III 

Import of Non-ferrous Metal» in  India   during 1967 

0« scripti on 

A lumi ni um Poil s 
m Rods & Wirerods 

m Ingots & Wirebora 
m Scrap 
m Alloy Boda 

m Alloy Ingots 

m Alloy Sheets 

m Circles 

January to December 

Quantity (tonnes)      Value ( in Rupees*) 

60.122 

13,563.402 

22,146,946 

1.924 

337.407 

242.205 

17.317 

5.401 

8,32,431 

6,41,66,144 

0,44,66,160 
11,160 

28,28,372 

10,42,740 

1,73.610 

06.826 

• 1 U.S. $ - Ruptea t«8 
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üMBiaiiu Sheet« * Strip« 

"    Other aorta 

106.144 

79.332 
16,60,851 

9,16,724 

Antiaony (Regula«) 18,628 1,22,003 

Bru« Rod« & Section 124.602 12,87,893 
•    Scrap 6.919 35.827 
•     Sheet« è Strip« 199.937 23,64,597 

*    Tube« & Pipe« 523.786 59,59,693 
•    Wiree 41.726 4,44,806 
"    Other «orte 
Bronx« Bod« & Sectio o 
"    Sheets & Strip« 

6.731 
14,697 
66.519 

¿5.893 
2,26,321 

12,13,930 

•    Tabee & Pipe« 30,477 6,71,581 

"    Wire« 165.437 41,65,508 

•     Other Sorta - 

Copper Virgin »3,433.180 »0,43,84,690 

"    Rods & Section 138.410 23,13,112 

•    Scrap 684.515 65,29,115 

"    Sheeta, Strips & Plata« 195.436 26,49,724 
"    Tabea & Pipea 423.200 59,16,764 
"    Wire« 225.862 29,74,421 
"    Other «ort« 13.681 2,22,335 
Lead Ingot« 34,434.701 6,43,33,898 
"    Antimonial 51.427 1,63,443 

"    Tabea & Pi pea _ 

*    Sheeta & Stripe 6,845 20,070 
"    Other «ort« 

Nickel Pare 
2,500 

876.687 

14,991 

1,61,21,484 
•    Powder 120.283 17,82,568 
"    Other aorta 67,681 14,98,665 



.0 . 

Niafcal Allogr fer* 

• 8h*«te * Steli* 

tU Ingo to 

• Otfcor oorto 

Si»? Virgin 

• Al lay 

• Oro«a or lard Spaitor 

Ut .tot 

1,047.002 

1.168 

M,787,796 

7.690 

43,07,671 

«,35,77,087 

40,083 

12,88,21.700 

26,701 

•    8h«*U Strips è ruu« •04,112 10,08,96« 

•    lire 4.088 18,900 

11    Other »ort« .148 209 

•   But 1,318.183 77,84.010 

QttciksiWcr 184.77« 1,74,50,642 

Otoor Non-farrow i Ulojr« 80,39« 11,10,130 

fatal I- 173,886,282 84,77,00,546 

Soj Is. 65 Croroo< 

Tafelt« Ill(a) and IIl(«) iudicata that iaporta of Cappor ani 

Lnioa constitute about 60)1 of the  total iaporta of non-forra«« aitai 

M shown in the Iaport figuret far 1986 and 1987 dopiàtad below  : 
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OB account of the wide gap between deaand and supply        the 

prie«« of nen-ferroue aetüls are auch higher than the International 

prieee aa «ay be eean fro« the fallowing graphs NOB, 1, 2, 3  and 4 

for Copper, Zinc, Tin and Load respectively   : 



9- 
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•     »    t    I     »     t     •     »     l    j     I     *     t     I     • ti •     t     *     t     j     t-    *     ••      >     f .<(lffif 
tpft) m i rpfa 

li.:: ' < * M * i    1   *    1   f   í    *   »   * 
•   *   i   i   i   i \ » i •. 4-f 4 *-*-f 

-1.,. 

; j. :. 
•   i   .   1   s 

•    it». 
} i , . . 

»  «  t- , | i j » \ 

.... | i M i 
•      -   •   •  i * » k * 

•     '    t   •    »   i   í 

• t ' • : . i . . . 

. 1 . . • 

.{,.,, 
>»».., 

...tt*                                  .             , 
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•   Il 

aatèauab tigaraas affarta ar* §#§•§ M ta M» eeaatry •• et «a 

If  t«JÉê§«ae«<is   fWPÜNttot» «f    (MlMTT   M»*li»trf«i«  «»tala.   ifc*f»   «tilt 

astata * viit i«f ae*«#ea iaaaai «Ml «*p»l* a* eattaatai    l«r ItfMt 

«ié*  taftla        Vi    i 

aWrt-fell la «s taal «f ta** Datala la tail«« 

ifît - ft 

Ita« 

•MP • m wf^ * fMäv    W^WapMsaWB • as^^aaaa   pf •• MilM 

•00,000   i«Mt RN|W  taaaea (   IfWM.) 

•M.OOO      * aivM#   * • 

•»,000      • Tt.OOO     • • 

tÜ «000      * 10,009      * • 

If tài« vii* gap »ere  t« a» fili*« ay laaerta,   it «111 eaat eeeat 

li,  iOO trores (   1  erart  - 10 amnion) aaaually  io foreign eschar*« by 

1975.     Since   India'e  foreign  exchange  pee it nm «til   not   perait  this 

i apar i  ta»-  only uther  alternative vili a«  te develop her seeoadarj 

aan-farreae acial  industry sa speedily ae passible. 

Tac prensor«  va tue  two aajur BOU-ferrous a» tais  is ésa ta aaaaivt 

electrification sebea« duriug  ta« fourth Pisa peri«4 vitti aa «atlay «f 

Ik 4000 crores,   ait  of »ìiicb Is.   175U cruras  «111  be needed  for traosaiesiea, 

distribution sod rural  electrification. At present 50Jl  of   the total ant pat 

ef  «inai nium goes to tue electrical  industry  snd about 50£  of the  projected 

deatvai far coppsr «ill he required by tea a ah la  iniuatry alaae. 
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tit pflwr? M <•••'•    ** «l«»!»!« M« ••< «rktat  •> Multi 

,«R   ,«^r «wtfftrU   •#•*•   *!•• to«tftg «ai* !• r»f»»»r  M ajueti «f 

UM Nati «aal  • **liarfi*   I   katoarata??  »í   J«áia  •• «J< 

«f. •>.  arta* tip taita   -  r*a»«r*t  ani 4av*i»pa*nt ••»%  M  M ) 

•I  *I*toê»ila»   fr«a> ito*'   >**>••   M>á   »il» r   »«ire««   »f  par» *»t»l   i«rif«,   Ut) 

ggitt #|   , Ä>l|wr   fr«*  *#t •-a1 *ry   a» tal   t»y   Mactr*«r#fitti« ,   t«   ihr  tatara 

aatt*«a **f  «•••lapawat   »f  *»*««é*r»  Mi^ítrrw »»liil  i né«« irr   i»»  Italia 

li» »#«a»»rf  •!   «lumi« fr« »trap to»  pfra-aaiatiarti* -l   pr»*a»a  ani 

traa tappar WìII tof  Mactr»-* limiti   prataaa ato*., i pia? 

••ir 

Alaatataa la aaraaltjr aat •••H t«  u« put* farà ••«•pt tat Mw 

(man  »f  fatta,   maà     latin» *l  e adattar»,  far li»  pcaia»ttaa af 

ti«  »f   aatasaèik*   •*«  aitar  atractarala «Mi saaataarp.   It   li 

•lWy*4 »*U»  «atajar»   «il !«••»  •I»*»  aa#a*aiaa »4«. 

la it« pur-ai  far* alintii« *a* IM>   faltaaiag araaarttaa  i 

• t.TO 

• ttt.1 

ilfte frawity 

Mattili« p.iat     ' 

iiftt  Haat 
('•alar  •  1) at te*€ Cala. 

Ca-affietaat of LIu«&r 
•spanatoti par *C 

fatali* atraiftt 
a)|Aa»aaU<t »ira Nto.  10 IH) 

io ita/taMii 

to) Ha.adr 

• © 
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Util» *fr*t 

fMlUr of   ala»ÌAÌa* «craa •« ka 41*14*4 lata MM f«ll«*i»¿ 

tata§er*»a. 

iataa4a*r  »ItNaimaai   .11 «y»  iur«   sait  by  ««Ut it«  atuanaiaa Mí 

km «M iti«*  tcr«|*  .     Th»  f»r»««€ttan  »f  e*cottdar>   al'.¡attinta au4 

i ai«« »ll»y» hti gr»va   ¡»ha  »»,wt«it  viu| ai   th-   aitatala» 

laiaatry.   la   ta»  r*a*ittftf  «f  AlaatmtMi è**ring   »rr*p»(   no r»fiant« 

•Met 4ea*   »•  io  Mi»  «•»•  •!  «••par.     U   ta  *»n#utt »1   tti»r<f«r»   t» 

lavati fjr,  a«l*ct  «at  aa«rrgat# 4lff«r#at   ta pea   of  «lamnia«  »trapa. 

fr arac IT  eau  da a UT  al  *lt*|»iJB teffitf   ; 

Alaaiaiwa eearta*  earapa avellati*  far eeaatalary  rveaaarjr ata* «•usi«i 

af U) Aiaaaaia» aerala e* (I) Aioatata* Allay ••*••»• 

A«      A la»! a ta» ter «a« Mf «•«•Iti af   Haan aia« éreeeee, aktaaif^a, 

fifaite  api «a* i«*e a*4 4rif>pta«e aa vali a« ¿iff treat  fcta4« af »era» 

aéaeet reealttr« fra* aan«t*«l«#tag  eperatieaa,     Alasi me* Ali f »craa 

•ajr • *••»•*  «f »ar»«fe  aud  t«rtuna;e  «rial««  «ut     f  ta« aachuttrif af ailay 

• aatla*e.  e«** aa aai <••*»!•  c» li talara heaaaf fa« «eaae, • tastai aw*Bifala% 

a*4 tata etaar etn»«tiM-al  eeapaaiat a. 

(*,)    Alaaieiaa ttreae  ani Skiaaiafe.- 

At tèa Naiiaaai ti«t*n«rg icai  lafcaratory af   tati« at Jaaaaiefr 

and éeee leaaaai  aaa rateai ìf fcetag ejaiartakea    ta Ntmr 

ala» tu lav fra« elaatalaa érti* «Mi ealaaiaa;«,   aa eatltae af «alti*  il 

flvts Iti«  i« 
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Alami ait» drœa fro« aluaiinian •«Hing furnaces    assayed 27.7* Al., 

43.7* A1203,  2.07* Si02, 4.Ö1* C,   1.05* Fe  aal 2.3*  alkalies. The 

principal  fantue was  alunina    with snail  aaouuti  of quarti  and graphite. 

Metallic   aluniuiua mi mostly   present   iu rounded grains,   generally 

hawing  a coating of  o*id<».  ¿loctrostatic separation  of the ground deal mod 

• «pie  produce i a concentrate   assaying 5? ,3*  Al. with a recovery of 31.7*. 

FUtati»»     after grinding   Ute   sample  to 57*.  - 200 mesh  and uaingOoleic 

acid enuision  and pin?  oil produced  « concentrate  (   as  flotation tailing) 

ase ay m.   57.4* A.,  with recovery  of 3v* Al.    Use of aore collector   and 

iaereaaed  flotati «  ti««, yioldod a flotation tailing  aasaying 86.67* Al. 

with  a  recovery of     uly  ¡0.3*.     The  recovery in all  the  tests was low du«  to 

Ike fineness of  ihe  «eta»       s »bien w«r« mostly in  the duat float and slim. 

A  aaaple  of     aluniu.u« fouudry dross containing 49 .w*  metallic   Al, 

22.43*  Al.   as onde, 0.47* Si. í>.6*    iü2,  2.2* Fe,   1 .9*  C, 0.11* Mn, 

1.48*  Mg,   1.06$ Cu,  0.80* CaO   uid 0.MÍ   alkalies    waa   successfully 

treated for    rec»v*ry of  • luminmu. V.jiom neth de   investigated inclue« 

•siting  o' briquetted dross  with  and without deslining  a« well as with 

flu  addi tie, , grinding followed by gravity  separation,     grinding  in 

»r.s«oce   of dilutf  chronic   acia or a niiture of HMO3,  chronic acid, HF «r 

m alkali   finarid*  in order   to   renove o»ide coating from the netal sarfac« 

and aiaa for suri act    bright «aing. 

It was observed that direct nelting of dross with or without flu 

addi ti an* resulted  m considerable ondati on  Usees. The heavy proportion 

•f gangu-   naterial   such as the thick coating of  onde  on the netallic 

surfasse could be   renawed by grinding and «ashing. Grinding  in presane« 

«f «hrnaie aeid in a rod alii   improved the notai lie  al «ni ni un content 



- 17 - 

to 790 •    farther improvement in tht grato was achieved by acid 

treatment of this product.    Based on the  inve stilati o OB,  a flow» 

sheet for upgrading the alumiuiua dross has been formulated and 

given in fig. VII.    The recovered aluminium powder could be directly 

used for thermit reaction and other pyrotechnic  applications. 

(b) Aluminium Fornace Scrap 

Aluminium Furnace Scrap  includes splashing s fr os tappings sad 

pouring^, drip ping s and skiassings from crucibles.    Such scraps are normally 

returned to the melting ahop and are hardly available for recovery by 

secondary smelter«. 

(e) Aluminium Rolling Scrap 

During the  process of rolling aluminium ingots and slabs into 

sheets, discards take place through buckled sheets, defective sheets da* 

to occluded impurities,  end trimmings  and such other cuttings that may 

arise during the  rolling process. Such scraps  are  also recycled to the 

melting shop for melting. 

(d) Aluminium Fabricating Scrap 

Fabricating  scrap arises during fabricating operations on aloni ail 

sheets and other    aeai-finished form of aluminium such as shearings» 

clippings,  trimmings  and punching s. Scrap aluminium wire  and cable nre 

fairly pure as these are required for electrical purposes. Bare wire 

and cable  scraps are good for reme Iti ng but   aluminium wire of small 

diameter which    is electrolytically insulated with a thin film of 

oxide and related scrap wire nay be difficult to reme It. 
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Flov »h«#t    Pig. No. VII 

ALUMINIUM DRUSS 

(A1.  49.95t) 

• 
ROD MILL 

I UESLIMING 

DIL. CHROMIC ACTO 

I 
SLIME 

I 
SETTLING TANK 

0 

0 r« 
COARSE 

* -*- fSLUDGE 

—*      I 

ACIDS il 
LEACHING  TANK 

SALTS 

PINES 

-200 B.S.S. 
37^11^ Al. 

4, 
SLUDGE 

DRIER 

SCREENS 

-   +     - 

Ï 
PICKLING 

TANK 

~1> 
COARSE 

-200 B.S.S. 
75-790 Al. 

CHROMIC ACID 

-in 
SPENT ACID 
TO DISPOSAL 

PICKLED PRODUCT 

WASffl IING 

DRIER 

4 
ALUMINIUM POWDER 
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• • ALWIN TOM ALLOY SCHAF 

Most of th« aluainiua allay scrap available for secondary 

Belting coniaiott  of borings, turnings, drilling arising out of Machining 

op« rat i oris on  aluainiua alloy castings.    Since th« «ajor part of the 

aluminium alley sand castings  or gravity dit eastings  are autonobile 

components subjected to aachiuing operations,  such sa  turning, silling, 

drilling,   it   is customary to apply  a coolant compound during such 

operations,   and as such,   their surfaces  are noraally covered with 

whatever lubricant is used along with   sticking   shop floor dust and 

dirt.    Furthermore,   if the SAC «achines are utilised for nuchining 

iron and steel  or brass components and the shops  are  not very careful 

in sweeping eut the alustiniao scrap before taking    up th   Machining 

of coaponents of   other «étais,  the «ix up is a usual  feature.    When sue« 

borings in aixed up condition   are sent to the junk yard,  it ia  custoasry 

to tako a teat to detersine the content of aluainiua.    A typieal  laboratory 

report of bering is given hereunder   : 

Constituent •ffeea*^ 

Oil 1 

dirt • 

Magnetic  Iran t 
•stallie cea teat tt 

Copper §.4 

Iran ••• 

liae •A 

Almaiaia* sa«iai«44 



1 
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A typical flftw sheet for th« processing •£ scring« sad 

tv«log• is given below :- 

Boring,  Tur oiags e te* 

I 

Picking Belt ( Dirt, reg«, •«•* •*••) 

• 

Usenetic Separator i   Iron to waste) 

i 
I 

St or««« BiD 

I 
I 

PI« ifcsUl 

I 

Screen 

I 
Coarse Material 

Considerable heavy alumni«« sersp «rises sta* te strafai«gs 

•f eld «etor cars.  If  the weight of  aluainiaa esstiufs per eioter «or is 

as san» a at 50/60   lbs.  oue cau easily account for to*   arising  of  aluaiaiaa 

scrap in  any country due  to scrapping of old and rejected  autoaebiles. 

Hoary scrup of  this nature  is  ideal  for reaoltuig ia   the production of secoo. 

dar y alumniua alloys. Due to stuodsrd spécifications of the alloy» used in 

such coapoaeute, the coapoeitieu of the  si lew« «an be determined fairly 

ac««rately. 
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Burila»*» »rtf * 

Bur a lu in    - this natal m first developed by Matare. Parean 

listali ve ri» A.G. (Gerimaiy) «her« beat treatable  light  alualniua alleys 

were first produced    asá henee  tha o 4M  'Dnrtluaia   .     Duralotuin i«  basically 

of three kind«    (l)  Ordinary Murtluio (C)  Sine Dur «la« m i   ) Special 

Dar »luana.    The ordinary Dar al aanu hue ta«  following  coatpeeitiena   : 

Capper -    3.0     U>  4.6$ 

Manganese -   0.5)1 

Magnesia» -   0.6* 

Aleniniisa -   Maat 

paeaUaneena Scrap i 

The aaouat of alaceli ana «as acre* lac lading oli alaaUaiaai «ter«, 

alnainiasi foil, di »cardad atenei la,  weeaele, collapsible tahas «ad 

stueped article« loattiat find  their way  te the junk yard and thereby 

te the   «ccottéary a«iters.  Sod»  »crapa should he  further eiaaioed helor« 

charging  lu the   furnace  and any  proceeeing necee»%ry to aaka  the«    aatfal 

ia a apot decision  to b    taken by the  mp Iters. Clean sheet cutting«  uri sing 

out  of  ahiet work o an he  convenienti}   briquetted for charging directly 

in the  Fttrn&e«.    Having thus ensured    the   pedigree type« of scrap,   it it 

essential to consider the type of aal ting  Farnese that  ahould he «aployad 

for  tac «je 1 ting    of  secondary  alloys. 

Classification of Different Typ« of  Far nace s arai lab le far 

»jolting of eeçoudary nou-forrons lie tal s and Alleys : 

Far the aal ting of non-ferrous a«tal in general  th« following 

types af Fornaees are need and are classified he loa  : 
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-   M p«r ila*ttr«ti«t *•* I 

••     

I) Pftel   Pirtá Typ« 

ft) rit typ« 

b) Ctè« fir.u 

e) Oil tirU 

è) 6M fir«« 

it) ?tltt«f typ« 

ft) Cok« fir«« 

• ) Oil fir«d 

«) (»ft« firta 

••    H««tri«ftl  fttrusc«« 

i) •»•istftae« •••*•* Typ« 

ti) Induction typ 

ft) Lo« frequency eor«l««« typ« 

•) High  frequency eor«l««« typ« 

«) Mftin«   frequency " -  » p«r ilUfttTfttion M«. 1 

4) llftin frequency c«ntr«.l cor« «r oftftua«l Iff« - 

ft* per illustration Ht. 3 

IH) Art koftfd typ« 

ft) Direct ftr« 

b) Indirect Rocking «re 

e» Mm lb"»— 
•a ptr ilUfttrfttift« !(•• 4 

ft) Fuel fir«d 

b) Gftft fir«d 

e) Oil fired 

d) Pulr«ri«ed f««l fini 
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ill-WlF^IW Itti 
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Ií>íBMI!§1I9S Më •&, 

RAMMED LIMI HS 

MAMfTtC 
HOKE 

WATER 
.COOLED 

COIL 

KELOID 
FIUMI 

or mams 

TYPICAL LOW/FREQUENCY CORELESSINDUCTION FURNACE, 
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ll¡toyr»*i°p Wo-3 

CROSS SECTION OF MAIN FREQUENCY INDUCTION 

FURNACE WITH CENTRAL CORE. 

Illustration No.4 
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».   p—i»w«t«nr Furnaces 

a) Oil fired 

b) Gas fired 

c) Pulveriswd fuel flrod 

I • Oipola or Shaft l-urn^ces. 

Furnaces for secondary aluminium melting hare net jet be «a standardised 

but when large productions ure desired, reverberatory furnaces    hare been 

extensively used. However,  in  a deve loping country, selection of the 

furnace and  its capacity will  largely depend on  toe type  of  fuel 

economically  available.  In foundry practice,  light aluminum alleys bave 

best, aelted in different furnaces used for brass and brosse Belting. 

Actually a great variety of furnaces  are in use for melting aluminio* and 

aluminium alloys,  but the Pot  furnace  seems to be popular,  particularly 

when contamination by ioru in the alloy does not adversely affect tue 

property of the remelted final  product. The fundamental  consideration for 

•electing a particular type of melting «nit are (l)    the melting losses 

should be low. 

(t)   The melting should be rapid and (3)    the cost of fuel should be 

low   (4) melting  and operating efficiency should be high.    The efficiency of 

a Furnace can be approximately calculated by the following formula if the 

calorific value of the fuel is known. 

Theoretieal amount of fuel   x 100f¡ in fêrc9mtm The Furnace efficiency - 
Actual amount of fuel 

\ 
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Aluainiua IM a high •(»ci fie b« al «ai high Ut »at (Mat af  fasica * 

naco higher than brasa,  capper and  other non-far re« a artel e  m general. 

Hence dtip'i«  the   fact  that the a« It to« point  of  70:30  bra» a  far  eiaaple, 

ie mach higher thou  thai  of 62'.8    lumina» Copp«r "Hoy,  it raviras 

twice as auch futi   t© ««It ihr l»?t*rr. 

Puro ace Atantapoere.- 

The furnace ataoapiiere can he il) oxidising (2) Baine tag (3) Nastrai, 

In   i» It int altmnioji  and  ita alloys,   it  is desirable to aal utain a 

reducing ataoaphere. Normally speaking the ataosphere in fuel  fornácea i« 

oxidisiig and  io hlectric  Kur naces   it   ìa reducing.    In the cas«  of diraei 

arc furnace,  however,  the  teaparature of  the abetal aay he  ao   high 

near the   electrodea  striking arc with the  liquid a*tal ? the carson 

aonoxide nay  interact with aluaimua producing aluminiua oxida  and 

free carbon. 

The usuel constituents found in a furnace  a tao sphere ara the 

following   : 

1. Carbon Dioxide 

2 • Carbon Mon ox id« 

3. Cyanogen 

4. Hydro car buna 

5. Methane 

6. Sul puer Dioxide 

7. Nitrogen 

8. Hydrogen 

9. Oxygen 

j   10. fatar Va» 

»2> 
CO) 

*) 

<VW 
CU*) 

«g) 

%> 
H«) 
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Oat of Ik« n»ov« 10 item* of gase», the  last thres oatlj (l) 

Hydrogen (2) Omygen and 13) later wapmir adwsrsely interacts with tfc* 

•siten aetal producing injurious  effect. 

Gas Occlusion   : 

Tb« occlusion of gases by aiumnim« and iti light alleys during 

•»Iti« i> «igmf icaot fro« the  point  of riew of cao tin«  and working than 

fro.  the  point of wiew of melting  iossess. While  dealing with furnace 

staosphere,   if   has been indicated  thut  different   types  of  atmospheric 

gasss exert  injurious effects on the molten metal  during melting.  Out  of  all 

the elements previously mentioned    two constituents namely (l) Hydrogen and (2) 

Omyge* can caise major defect in ths «etui and th*  eastings. 

(A)    Hydrogen :- 

H i. no« m ••tsblinàs- fnet tlmt nyársg«    is ra.»t*.inls for 
Hvrlroffen nav enter  the molten metal 

.inh.1. porosity U the^tal^ihrough wari«. source, such a. (l) eorroa.ion 

products,  (2)    at.osph.re moisture absorber at the  surfacs of the «It« 

•stai (3)  product, of combustion  of  the furnace fuel (4) moisture fro» 

hygroscopic flu.es and (5) protection dressing on stirrers,  plungers, 

nod scrapper,  etc.    Hydrogen  is soluble  in both solid  and molten alu-ini« 

tot its solubility depends upon the temperature  as shown below  î 

Temper atare Phase Solubility 
CC/100 gr 

400 »C 

600*C 

690*C 

•60*€ 

700«C 

?60»C 
000 «C 

Solid 

Liquid 
o 

0.001 

0.026 

0.036 

0.6 

0.9 

1.2 

1.7 
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Th. .»lability of hydrogen in ««It« aluminium inert««, with higher 

temperature, and under equilibria« coalition   it  i. proportional  to th« 

square root  of  the partial pre.eure  of hydrogen  in  the atmosphere directly 

in contact with  the molten metal.    Becau.e  the  solubility of  hydrogen  in 

• olid metal   is very low,  a largì   amount of hydrogen say be evolved during 

solidification.    Some alloying  element., such a«  copper and silicon decrease 

the .olubility of hydrogen while  titanio.,   iron and    magnesium increa., the 

solubility  of  hydrogen iu molten aluminium.     It  is advisable  to take certain 

precaution, a. listed b.low to prevent hydrogen pick up by the molten metal. 

(1) The ehurge material moat be clean, free from dust  and dirt and 

possibly dry. 

(2) A slightly ozidiiing atmoephert  in the furnace may react with th. 

hydr jen    that may be present iu the furnace  atmosphere. 

(3) Fluxes should be kept in sealed containers as most of the flaxes are 

hygroscopic 

(4) Tools auch a. skimmers, plunger, spoons etc. aast be thoroughly dry 

before use. 

(5) The charge should be melted as quickly as possible and the melt should 

not be  ov.rh.ated or held up unduly.    The above precaution, do not nece- 

ssarily mean that hydrogen    pick up is completely prevented. Hydrogen 

pick up by the metal »till  take, place and to remove the  last trace  of 

hydrogen,   a number of patented fluxes containing    chlorine can be 

immersed  into the molten aluminium buth and after decomposition, the 

chlorine bubbles through the  liquid bath effectively removi ig the 

hydrogen from the melt. "Hexachlorethane"  is the most popular compound 
is 

available  iu solid .tat«. This/the août commonly used method of degassing 

aluminium and aluminium alloys.    Tablets containing    Hexachlorethane are 

nark.ted by the flux manufacturers in varions trade names. 
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(B)    Oxygon; 

Oxygen reacts with aluminio* «Ten in «olid state to for» * tenue i on« 

layer of the  oxide.    When the metal  is aolten, tb>  oxide fornati on  i e store 

rapid and agitation of   the surface  leads  to an accumulation of oxide as 

surface dross.    In the   ab«enee of high temperature    und Tiolent agitation, 

the amount  of oxide formed is dependent  on the surface condition    of the 

charge metal.    The  oxide so formed may either remain suspended    in metal 

or  sink  to   the bottom of the metal  bath.     The specific gravity of 

aluminium at 800*C  is 2.34 while that of  aluminium oxide  is 3.85. Hence, 

from  the point oí  view of  specific gravity alone the  dross  should sink, and 

the fact that some  of  the  oxide dues  sink is shown by the  reverberatory 

furnace practice  in melt: ig substantially    pure aluminium, when fairly 

large accumulation of  oxide builds up on the  furn.ee bottom after a few 

days  of continuous melting. 

Fluxes   : 

The formation of oxide can be prersnted by the use of  flaxes added 

during melting.    A dedrossing    flux placed  on the surface of the molten 

metal wets the oxide . tv J penetrates between the metal and oxide  and thus 

reduces the  amount of metal held in the dross.  Oxide suspended  in the 

melt can be brought into contact with th<>  flux by gently stirring the 

metal under  the  flux or bubbling a reactive gas such as chlorine  as 

referred to  in the  case of   hydrogen.    When the metal    is   ready for pouring 

the flux und dross  anould be carefully  skimmed from bath surface. 

melting Pots.  Crucibles and Furnace Lining material : 

The question of the material   -     composing the melting pot in pot 

or crucible furnaces or of the lining in open flamme furnaces is of 
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i« .f .p.cUl tap.rt.DC. in .lu.intlui jw MUi0i   fcf to tta 

.«pl.< „he.ic.l r.«ti.n uking plac. b.t«en B,u, ^ ^ ^^ 

.«t.ri.l. I„ i<undry prMtice b<>th graphUe cUy cruc.Ui ^ ^ ^ 

"""' "'*• h*" """ •"*• »• «-p~m- .f tk.... iron Bm%ilJ 

used is as follow*   :- 

•i 

S 

F 

3*15)1 ( Total carbon) 

0«flp ( combined carbón) 

0.4    - 0.5)1 

2.5    -3* 

O.ljt sax 

0.3)1 aas 

In iron pot «•lting, th. iron content of the rtanlt.it allay i. 

»lw»y. hifhor thsn who« siting in cmcuble. or in contact with a 

r.fractory lining owing to the  dio.olution of iron by the alu.ini«.. 

If any   ir« oxido falla into the molten bath of aluniniui. then 

following reaction takes place  : 

*V3 • 2 Al    - AljjOjj  • 2 Fe. 

The reduced iron with the aluminio, and  the  alojiininn oxide 

i. found in the dro...    It U ca-tontiry therefore| u ^ ^ 

i*.xdo walls of the   Iron Pot washed by a high telature refractory 

wash. It is rather difficnlt to adhere the refractory waah to  thi 

•urfac« of the pot perswnently. 
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A relatively «Ball  tonnage of aluminium all oye is melted iu 

graphite clay crucibles either  in pot or in crucibles  furnace«. 

Iu  the  case  of fixed  and   stationary open flame  furnaces,  reverberator? 

furnaces and  electric furnaces  refractory fire clay bricks are used.  Other 

types  of  refructory bricks  or ramming  mass may be   tried  but   th(   following 

factors  should be born«?   iu mind. 

1. The chemical  composition of  the  material melted 

2. The chemical  composition  of the refractory 

3        The  interaction of  the metal with the elements of the refractory 

material. 

4.      Cost of   the refractory* 

For general information, the chemical compositions of moat popular 

easting alloys as per B.S..S. and corresponding ASTM specifications are 

given in the Table VIII. 
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Table - VIH 

M OB inai Coapoaition of Allo*, in r«—      « 
aad the V.l.A.      * "*** ü,e in Gr*ttt »'Hai«, 

British 
Spteification 
*nd Alloy Number* 

LM-l-M 

Lw-UU.DTD.424A 
Noraal 117 

LM-5-*á.DTD.165A 
Bimabright 

LM-C-U.BSS3.L.33 
Alp.iz 

LM-7-*á and 
P.BSSLB1 
C«ralB.BR60 

Ui-S-f and WP 
OTD.727,736, 
716, 722 UIMO 

LM-ü-p and WP,DTO.716 
245A. 
Al pax 

LM-lO-i.BSS.L.03 
HID WO Nor al 350 

LK-ll-W and WP 
Nor al 226.DTD.298A 
304A,361A 

LM-12-fP 

LM-13-IP- 
Noral 102T 

LM-14-M and VP 
BSS.2L.35 Noral 
218.Y alloy 

Cu* 

7 

3 

10 

M** Si* **fi Mu* Hi% 

3 

4| 

10-13 

0.4 10-13 

10 

is 

ZaK 

0.» 

• •1 2i 

°'4 4*-«       0.6 0.Ö 

li 

0.5 

* 

¡¡M 
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ffnry und Copper Alloy: 

The world'a production of copper M given in Table 1 recorda a 

production of about 6 million tons next to aluminium. 

The smelting,  refining and alloying  of acrap copper metal arc 

carried out by the  secondary metal  producers  ;   in the  latter case the 

baaic raw materials are diacarded materiata of copper  and copper baae 

alloys* 

Secondary refining of copper haa been rapidly developed in highly 

dovelopeá countrie. to  fill up the   gap that eiists between the demand ani 

mpply of primary copper.  In this connection it will be  interesting to 

study a -   Flow Chart"   developed by the National Association of Secondary 

Material  Industr.es  INC., (HASUI )  in U.i>.A. graphically depicting the moweawnt 

of  acvap at a modern copper refinery which is  reproduced hereunder: 
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la * i«v«Uyi« eottntry ne.-ftrrotta «étal industry luch M the 

tA»W indm.try need, heawy        tonnage of high purity copper   *<i it i. 

therefore,  nece..ary to take po.itive  action  in aetting up refineriea to re- 

cover hi*h purity copper fro« ocrap.  In the fcregoing chapter, it ha. been 

.hown that the gap between the de.and aad .apply    of electrolytic copper in India 

i.  about 60,000 ton.  annually    .bio. i.  Uk.ly to incre-e    in the near 

future.  Thi. will nece.eiWte .etting up in India on Regional ba.i. a 

Copper Refin, ry ot  moderate  .u. which will be econome  in it.  operation. 

India with her Tut network  oí   railway system  and a fairlv developed 

electrical engineering  indu.try can provide the required scrap metal. At 

the  present  time  th,   acrap «tal   industry    i. not   fully organi.ed but an 

iufra .tructure for the .aw*  exi.t. into     country which .hould  ¡,e further 

re-inforced for deweloping a fully integrated    aecoudary copper refining 

i iidu.tr y. 

It i. in thi. coutext that th    .ub.equent obaerwation. will be «ade 

which should .erre  a. guide  line,    for organi.ing the .eo.o.dary «tal 

indu.try not  only  in India but al.o  in other deweloping corn-trie, where 

•UCh   .cupe   exi.t.. 

The f n.t .top toward, organi.ing .uch an induatry will be to en.ore 

» regular -ource of supply of raw material, which in thi. case i. nothing 

hut a hewildering wariety of copper bearing .crapa. 

A great deal of effort ia therefore neodod in .orti«, »landing, 

sifting, degrea.ing, baling, briguettii*, and aegregatin^ co-poaition 

wise in prepara* the furnace charge »nichwill gire a product of the 

desirod grade and co.po.Uicn. Tho ocrap fro. different alloya    My be ao 
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mixed up that it may be too co.tly to .uitably .egregate it.    The boring., 

turning,  and .warf get easily mixed up.    However, bearing  in «ind the 

requirement    of  raw material  for u)  Refiuene.  for the   production  of high 

purity copper and (b)  Ingot makers for the production of various  type,  of 

standard metal iagoU,   the .egragation   if .crap    een be made  in approximately 

6 broad categories a. follow.   : 

1.      No.  1 Copper Scrap  : 

The .crap in thi.    category -u.t be .«clu.ively copper .crap of highest 

purity,  clean  und  free  from any contamination.    Sometime,  it  i. extremoly 

difficult to det-ct other alloying    element,  and a. .uch,  the  origin of the 

scrap must  be  ascertained before putting  the mat rial   in thi. group, 

Some  time wire,  are coated with .ce  kind  of varni.h having  identical  colour 

of copper.  Such .crap.,  thin wire,  and al.o  all kind,  of boring., copper 

clad wir«,  etc.  «hould not be m ied up with thi. category of scrap. 

No. 1 copper .crap, are meant for direct use in the wire bar furnace 

for simple re.elting and converted into fir.t quality copp.r with a mini 

of refining. 

2.    No. 2 Copper Scrap  t- 

Thi. vari.ty of .crap i. M»*t for «Hi», iB th. iwrnstory or roUry 

type of  furnaces for .ale a. fir.-i-.fin.* ingot,    or into Anode, for passing 

through  electroly.i. for the production of high purity copp.r cathode.. 

In thi. category of scrap, wire .crap with in.ulation pr.viou.ly burnt off 

may be accepted. Care «u.t be taken to «sure that th. adhering ash«, «r. 

properly removed. 
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3. No. 3 Copper bearing »crap  : 

Mixed copper  and  alloy «crap containing 40 to 75{i copper for use in 

either rererberutory or rotary furnaces forthe  production of anode« by suitable 

addition of comparatively pure copper scrap. 

4. No. 4 Copper bearing «crap : 

Low grade skimmings,   ashes,  residues,   , mixed radiators etc. containing 

fro« 16 to 30jt cupper may be used for conversion in a copper «haft blmlt 

furnace into  a black  copper suitable for further refining. 

5.    Ho. 6 Copper bearing scrap: 

The  scrap in this category could bt  graded M alloy of gun «tal 

«••tin»» such as Railway journal bearing ,  all t.spes of gear wheels, gun 

•etal bushes and    related structural  components from which the grade of 

the material can be  easily recognisaole. Such scraps are normally used by 

ingot makers. 

6.    No. 6 Copper bearing «crap t 

In this category,  scrap can be grouped as containing brasa and broas« 

«crap« and can be  sub-divided into various sub-groups depending upon the 

composition    for u»e by small  scale founders.    Therefore, many other 

varieties of copper  base alloy scrup which can be economically segregated, 

provided the volume   of scrap justifies    the economics of tue  procese. NASMT 

bare prepared the  list of such ulioy« which is givea in th« appendix. 
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future Pattern of non-ferrou. »étala Trap recovery in r^;n   . 

India anuially need,  about 80/100,000 tons of  Kiectrolytic copper  for 

her growing electrification schemes »hile the production of priory coppeP 

in the  country  is not expected  to go up beyond 20,000 tons  in  the near 

future.    In order to  recover high  purity copper  an   integrated plant 

consisting of an Anode  r\irnace  and electrolytic plant by utilising 

No. 2   and No. 3   Copper scrup nay be considered. 

To utilise a large volume  of  low grade copper  scrap grouped as 

No.  4,   for achieving comparatively  higher output  perhaps  a blast furnace 

conTerter-cuB-anode furnace with electrolytic  refinery will be more 

appropriate under the present    circumstances as per  flow sheet attached. 

Lately rigorous reaearch work is being earned  out iu developed 

countries for direct electro-refininu of copper from scrap. 

Malting Practices : 

In the preceeding chapter,  the different type,  of furnace, used for 

non-ferroue awtal melting as  a whole hare been dealt with. The saao furnace« 

can be utilised for the «eltmg of copper base alloys  also.    The  selection 

of  the particular type and site of  the plant will  largely depend upon the 

de.ired  output and  local condition,    prevailing  in the  area where the plant 

i a expected to be installed. 

Fnel fired crucible  fernacee are .till extensively used due to ts> 

following advantages  : 
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1. Flexibility of  operation 

2. Rapid melting rate 

3. Low melting loases on account of ate of different types of 

proprietory Fluxes. 

4. Kasy way of cHanging metal composition without much of contamination. 

5      Low capital cost. 

The r.verberatory furnaces are used for  large melts from 5 to 30 

tons or even more.     Melting losses can be relatively more but the metal 

composition can be   fairly uniform for a heavy metal charge.     In modern 

design oi   reverberatory furnaces preheating  oí   forced air for combustion and 

also preheating of metallic charge hare reduced the melting losses.  To 
of 

eliminate loss of  time/charging  in the furnace» of large capacities, 

roof charging has  also been introduced.     Introduction of oxygen  in the 

bath has been another factor which is being successfully introduced 

to promote oxidation during the melting. 

In rotary furnaces,  introduction of top charging of scrap by 

bring-ing the  furnace into a vertical position has cut down the tins 

for charging. 

Electric Induction furnaces particularly channel type and also 

core less type are becoming increasingly popular and also economically 

viable on account  of  atmospheric condition in the furnace which prevents 

any contamination either by oxidation or gas  absorption   ;  the  induced 

eddy currents promote  the agitation    and thus help the melting  process. 

The change of melt composi ti ui can be carried oat without much difficulty. 

Intermittent opération  is possible in the  case of córele ss type of furnaces. 
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The present day ruling price of electrolytic copper »crap in India 

is Is. 8/- per kg.  and «elling price  is Is.  17/- per kg.    The difference 

in price between the  scrap  an.  finished electrolytic  copper  wire bars 

i.  therefore Is. 9/- per kg.     ihis margin will  economically justify 

setting up even a small plant  fur  producing approximately 1000  tons ptr 

year as  indicated below  : 

Fixed capital for a production capacity  of 1000 tons/year in tae fon 

of wire bar.   

Land    <jnd Building (covered area 

- 10,000  sq.  ft.) 

Plant/Machinery 

a)  Furnace for melting scraps 

(Reverberatory furnace) 
3 tons/shift 

p)    » " Cathode 

for wire bar casting 
(Beverberatory ò tons/shift) 

e) Electrolytic Plants consisting 
of recti fiere, cell»,  including 
acid for 1st filling 

A) Handling Equipment 

e) Machine shop facility 

£) Quality control Lab.  facility 

g) Transport vehicl« s etc. 

h) Moulds matt-rials 

i) Misc.  including installation 
(  civil, mechanical  and 

electrical) 

Working capital (marginal) 

Is.      2,00,000 

Is. 50,000 

1st 50,000 

Is. 10,00,000 

Is. 1,00,000 

to« 60,000 

Is. 2,00,000 

I?. 1,00,000 

Is. 1,00,000 

Is. 2,00,000 

Is. 20,50,000 

fe. 6,50.000 

Is, 27,00,000 
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Production cost of 1000 ton« of KUetrolytie Copper in tu« 
form of wire bar 

1*  Cost of high purity scrap 
with  average copper content ls*      10,000,000 
not  less than 90>  including 
collection/segregation etc. 
• 8/- per kg. 
requirement - 1250 tons/year 

2« Coat  of melting for anode cast go 000 
mostly fuel 

3. "    "      Melting cathod for Wixe bar 60,000 

4. Castiu;   cost for  the  above 20 000 

5. Flux material  including  oxygen 00 000 

6. Acid H2S04 1600 t«i3 1,120.000 
on  the basis of Cu  : H2SU4 -1.6 

7. Electricity ® Ü.50 KWH/kg deposit 60,000 
at the  rate of 10 paise per unit 

8. Salary and wages 80,000 

9. Markettin^ & Technical development 150,000 

10. Misc.  in inspection, qual, ty control, 
packing etc. 100,000 

11. Interest on working capital 350,000 

12. Depreciation on lOjt of  the fixed capital 200,000 

12,840,000 

Sale proceeds of 1000 ton« of Copper 
• Is. 17/- per kg. 17,000,000 

Difference 4,760,000 

Per ton 4,760 
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Quality Control 

As stated earlier the U.S.A. anna ally despstoher non-ferrous «stai scrap 

valuad at ^ 1.5 billion.    To tackle business of this magnitude successfully, 

apart fro« organising  the handling,  processing of  the    setal  and placing  in 

the  speci .'lly earmarked bins  in the scrap yard,  quality control must be 

meticulously enforced at every stage of  operation commencing  from the  time 

the  scrap  is received  in   the yard.    While  skill  of  the man  in  sorting  out 

different  types of scrap by visual  inspection such as filing  and drilling 

tests  to make  an  intelligent   identification    of the  anticipated composition 

of the  lot,   the need of application for modern metallurgical  testing 

equipment con not be  over-emphasised. 

In view of  the high base cost of non-ferrous metal,  it is justifiable to 

bav*  a well equipped laboratory at the disposal of even a medium sise scrap 

yard. The equipment thut   may be needed for the purpose are broadly outlined 

hereunder  : 

Matal Spectroscope  : 

This instrument covers the visual region of the spectrum and operation 

is affected by a simple visual analysis procedures.    Normally standard charts 

for diflerent   metals    are supplied with the apparatus. 

Director ^eadinjt   Spectrometer  : 

This instrument is an  optical electronic  instrument used to determine 

the exact amounts of Ug.,  6i.,   Ke.t Mn., Ti., Cr.*  and Cu in the alloy. Each 

element    h.»  its mm individual dial and the instrument differs  fron ordinary 

spsctrugraphic analyzers by the  substitution of  photoelectric tubes for the 

photographic plate and electronic circuits for the densitometer and calculating 
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board.    Staple diacs are taken during the   tranafer fro« tho melting to 

the holding furnace and  again during eacu drop in the casting of 

extrusion   ingota. Although the   instrument  is  less flexible  than wet 

chemical     or  spectrographs  analysis,  it  has  a  tremendous   advantage in 

speed    since   on entire  an.-lysis is accomplished within a few minute* 

after the «ample  is  inserted into    the machine, 

or 

An X-Bay Fluoreacene Spectrometer 

This apparatus can  analyae upt.o 9 elements in about 10 - 15 minutes.    Tht 

apparatus with its supporting apparatus and auxilaries may cost about 

fi   60,000.00 

or 

Conventional analytical chemical laboratory 

The  above equipment may    determine  the chemical composition.   Bat there 

are other variable factors when    scrap is   received in mixed up condition. 

In  such cases,  the mixed up scrap should be melted in a crucible. 

The  laboratory therefore shot Id be equipped with melting furnace 

of smallest capacity available, perhaps    a high frequency corelsss type  of 

Induction furnace may be suitable for the purpose. 

To check up the structure of the metal the laboratory should 

have a metallography section equipped with polishing machine and 

metallurgical microscopes preferably with photographic attachment. 
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The other pieces of equipment in the metallurgical laboratory 

are ageing ovens, vacuum equipment,  a ph. meter,   potentio meter, 

•icrohardness teeter,  balance  and micro balance,  oscilloscope and 

electrolysis board etc. 

Above all,   the  laboratory should be manned by competent staff 

who will be  able   to   interpret  the  results  accurately.    Scrap refining 

technology is  subject  tu continuous  evolution and change  and as  such  a 

metallurgist     connected with the Trade  suould keep an open mind  to 

develop new methods and new technological  processes   as  the  circumstances 

may demand from t nue  to time  for maximum utilisation   of tue  scrap metal. 

Accumulation  of uon-ferr «us «crap is bound to  increase in developing 

countries and regions. 
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Of QUALITY IN PROC8S61NÜ 
Èìewm ttm-rmw* §CMA* MITAL 

ftr  effect ire recovery und utilisation  of secundar? non-ferrous 

•stai «crap,   the necessity and  importance  of maintaining judicial quality 

Control   in leverai  form  m every  atep fro« the beginning   of cv   lection, 

identifie litio     and segregation    followed by mei ting/electro-» inn u.g,   haa 

been discussed  and   high-lighted  in the  pupers. 

One   oí  the  striking   featu.es  of  the  rapid growth  of non-ferrous 

netal  industry   in recent years  is   the  eflective recovery   and  utilisation 

of  aecondary  scrap to  an extent   uf about 20*   ol   the   total  production  of 

important     primary nou-f  rroun metals  such as  aluminium,   lead,   copper,  sine, 

tin and nickel.     IN U.  S.A.,   this  figure  riaes even up tu 42*.    With  increasing 

necessity for  recovering secondary non-ferrous metal  scrap,  mor,   attention 

is devoted   in way of  collection,   identification,   *egregatiun  and processing 

of   the available  resources.     Being haidicapped with non-ferrous   ..res  uad 

Mineral deposits,  the   current   Indian production  of major  non-ferrous metals 

covered by Al,  Cu,  Zu and Pb  is  hardly  about tonnes   and bulk ot   the 

country's demand  is made  through  a large  quantum of  import.  Thus   the  current 

import  figure   is  about  1.7   lakn  tonnes  of non-ferrous metal,  6(K being  for 

Al  and Cu  along  with  a total   foreign exchango value  of  about Is.  55 crores which 

again is   expected to rise to Is.  300 crores with envisaged  demand mainly due 

to massivo  electrification  scheme  during  the   Fourth Plan  Period.    After 

analysing   the country's futur.-    demand  and production pattern,   the paper 

stresses on  the  importance  of  a planned programme    for effective recovery 

and utiliaatiou   »f secondary  non-ferrous  scrap metal by all  possible  means. 

This  problem was  correctly visualised    by  the  National  Metallurgical 

Laboratory  of  ludia at Jamshedpur by taking up on priority basis, research 

and development work  on  the     recovery uf  aluminium from Dross  and other 

Scrap sources and copper from H ec ondar y metal by melting and electro- 



w 

refining «fetch m*y    a>e>rta M • guida I»  l§f|» •••!•  tttiwatrial »allattati«*« 

of  «liMintu»  «nit  f. ppar fro«  aenmdary n«n*fsrr««a  irr^.  Twa  p*i*ar ID»« * 

dewcribea   ih» T.inwii   aotifrra  i I   a **«;** »al *ry     la   ima»  and  r. | t*r   »rri^M «»4 | 

{ 
alleys wit h thfir character   w«d  «(uality   «tat   et«£g»ata  a«**,-rat  •«• .«»   »f 

titractm»   «na  recoven«*,   ito«« a«  us*fui   ««titla  »uè   aliava.   Var » •»• »«if« 

aaé «*aaa   of  ncottrii^   itlu«iniiua either   aa  p**¡ «   «at ,1     <>r   »il«y   fro« UT«!« 

anal  skias in«a,   fumare   nr^,   rallia*  wr»^,   fabricating  »er*»,   cié 

ültmimun m re,   I   ila,   diac.irded  utettatìa   including  vori«««   il«; uu<i.4|iy 

aerapa available  from bering,   turuioga,   dril na«,  tul llaga,  «ttral«*ia,     tt. 

have  bean   thoroughly  di«<u«*ed.   iiittèh   typ#*   af   furnier  titk  ifieir 

operation*!   characteri at w a   for   the pur pu» r   ut   viva  h*v«   ala» bee«  auggaatad. 

The puper   alio  incorporate  aiailar iiaeus*t»oa  on  tu*   availability »f  dir«*« 

copper scraps  ani  ©thai   ai sad  cupper-bsar la«   acnpa ctattatttng   Ift   t» »v « Ts£ 

ef  copper «nth  pr 4-eaaet  f < r   thrir  r*«wvi*ry by   fi>i!.*iii(  »ori««»   «alti»«  *«d 

tlaetro-re fining   • echntque*.   lue   * f i •» c t   of   furuutr   «<wi>«pher     during «elttag 

of secondary scraps *itn particular  r?f* reare   t.   hydr«aj«n.   »ayge»,  »atar  rapear 

und  refructury   lining   in  relation   11> aaiittaiu mg  tu«-  pi u.iur t a-<;u >l ity,  a «a 

been clarified.     Huuily,   the   papar    atrt*«a<*s   on  im>  i«p<rinner   »f  «atntaintag 

avtieulous  quality-control   lu proceas naj  a> condary     u<e-f • rr ouc  «alai   icr >p 

at  every  a tag e   oi   operation  coaaeucmg  fru« acrap source apt o  it»    fiaiahed 

product  through   application   of eoder»    metallurgical   testing  equiparili   lib» 

M tal   spectroscopy,  direct  reading apectrowter- i-r«y  florete« Mice   • pac trasalir 

and/or through Conventional   onaly t îcu-chemical   laboratory  «et  up «asar  the 

guidiuice  oí  expert Metallurgist  on  the   line. 
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