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INTRODUCTION

The importance oi secondary non - farrous matallur.y
is increasing. This is explained Ly the cniinuous ;ro.th in im=-

portancs of ion - Jeirous m:ibals anu £1loys obuainou lrom old

m2bals anu scrap. It we consiier aluo the ifact that non - Cirrous
mrials ars in short supoly, thun, Lhe ratiocal uos of non - {errous
old n:tals ana cecap w tels, biacouzs a pruolen of sn.rae. ‘nterust.

Some oif he rusaarvei wor.s carycied oab have dewonstra-
ted that the losuss ol non - .grrcous wstais, irom Lhe acuent
tiey avs uxtracted,lo the amorvization or ¢hw part (dus to corro-
sion and Jear) rsech coni oo,

An iaportant contribution to the rsduction of this
high percenta:;e of los: can Lbe maue by the rational usc and
processing of nom - Jerrous old mstols and scrap mstal.

a country with a plaunad oconomy thare are all tie

conditions required for the study ¢f the sourcus of non - ferrous

metals, incluuing therefore ucrap and old mstals.
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It ic particularly important to know the sources of old
metals and scrap, their origin and thsir clasificabion,in orler
to ensure their rational uue.

It is neceusary to provide [or the adequate storage and
tronsport of these mstals, . rom tLeir formation sourca, Lo facilita-
te their rutional use.

Thsse requiremonts can be met by introducing comnulsory
national quality standards Cor Lhs clasification of old metals
and ocrape.

spoaking abonut the sources of these non - ferrous old
meLtals and scrap metal, and avout thoir praepsrui ion for me lting
and roclamation, the vltimate use nust be considercd when clessi-
fying,that is the roti nal reclamation of useful metals whan using
pressnt tehniques. Ihus,when a stanuard ior non = Lerrous old
neiols and scrap mstal 1s worked out, onae must Lake into account
the grouning and ths quality raquirements claimeéd by the processing
plant.

Ir the sources of non -~ ferrous metals and of scrap
mctal are known, onu can provids a raw material that can be utili-
sud rationally minimising the risk of mixing with undesired ma tals
(ex. a1, in bronzes with tin or brasses) .

I[f clean serap without mcchanical impurties is available,
one can, by simply melting obtain , an alloy that has a similar
or closs comvouition to thab of the used raw material. “hus, one
can obtain dir.ctly frow ccrap tho tinal product with minimum
losues (onl, a:lting leuses).  Any other suplemontary stages of
neballur ical prose.sing such as refining, wich lead to iurther

losses of useful metals, are avoided.
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If the sources of old metals and scrap metal are Imown,
the plunners can work out a balance of secondary non - ferronusg
metals. On the basis of this information, ths plan for collecting
is worksd out.

At the present tims scrap and old mstals for which
collecting and processing are orgmiized, vary irom one country to
another, tak; account of degree of indust - ialiuzation of dach
country. Uhus, in kowranla the followin, scrap watal and theirp
respuctive alloys are colloctod and mrwceussaed copper, alluminium,
lead, niclkecl, osine, tin and tun_oton.

Iu mor auvancsd countriss, tag range is Lorg sXbtongcive.
Thus, mstals conteining ma nmasium, cobalt, molib.ian, mercury, ti-
tanium and cuadwium ars collsctod.

rhe range of processed sicrap metal becomus larger with
the increase of technical progrouss and of industrialization.

tlon = Uurrous scrap maotal is a resilue from all She
sta;os of mutallurgical processing, gither as process scrap or as
rejected parts,and are as follows i

Le- Scrap rrom the rolling and forgins process (ends,
cutting, burrs, soraps,cro.-anus from ingot cuitling,or surface
cleaning, cinder,etic);

<e- Scrap resulting frou metallurgical processes (uslag,
leaka;e,build up,etc.) ;

ve= Foundry scrap (teeuin;, head metal, leakaye, slag
and othsrs) ;

4.~ Scrap from cable mamufacturing processes (cabl ,ends,
wires,etc.) ;

5+~ Scrap from mochanical procersing (punching,cutting,

atc-) H

gl
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6e- scrup resulieod from gineing and tiuning processes
(sludge cindurs,atc. ) s

‘Yo~ Scrap irom chemical proccsses j

Ge= Rejected varis trom tsciumological processing.

uld metals reprosentin;, worn cut parts and assemblies,
whieh can bs jroupsa as folluws 3

a)- old mstals frou industiy, lrom .runsport, from ayri-
cultural squipments and frou discontinued installalions);

b)- old metals irom military sources (planss, weapons,
unprimed aumunition, etc.) 3

c)- domostic articls: collucted from houses and from
dome stic wasto duuips.

In socialist countrias there sre specializud gnterprises
which collect non - terrous old mstals aud scrap mcbal and
others, which process in s centralized way, various types of non-
ierrous old msbals and ucrap motal.

'he snterprive for metal collecting registers all ths
gources of oid wetals auu scrap, providing for their collection
and transpoert to procassing plants.

Phiis enturprise also carries oub soums ot Uie vperations
tor separating non = iterrous mstals from rerrous ones and for
separating non - ferrous metals from sach other and from orwyanic
substances, being well-squipped lor this purpose.

In Lthe Soeialist republic of Roumania, the following
preparation operations are carried out by the enterprise which
collects the scraps

l.- llvat processing of coversd noh - ferrous metals

2.- Hemowal of sheaths frou cable corus 3}

3.~ Processing of sluminum  cables with steel core j
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4.- Reclamation of scrap mstal from sluctric light
bulb base ;

De= Dismantling of electric motors and the removal of
field aruature;

Ge- iomoval of le.d-layers from scrap steel,and from
lead-coatsd old stuel;

I'nis operzticn is carried out by the electrolytic method
in an alkalins solution.

/.- Reclamation of leau plstes and Laad sludye from
worn out accumulators ;

.- Separation of mstal parts iroa iron-niclkel accu=
mulators i

Je- Ruclamation of soldering alloy (Fb - Sn) from
radiators by heat ireatmont

lo.- ylectroly ic reclamations of tin frou SCI'3P  tinned
sheet using tho principle of tin removal in alkaline solution.

veveral classic opurations of sortin, are carried out
by the enterprise which collects thu motals and Lloss arg
dismantling, ear cutting, pullloting cutting, dismantling DYy
locksmith's method, slectric or autogenous cutting, pressbaling
atc.,

Speclalized works usually carry out the more advanced
preparavica or thaet preparation requiring wors couplex plani.

To ensure racional proccssing it is esential Lo ansure
adequate clean storage at the source, to prevent ansuring conta-
nination.

sransbort in contuinsrs, uccoruing Lo cate oriss, roups,
asgoriments ,stce,alininaios th: LOossibllity of contamination,is
included in thy reguiireuwents for rat:onal cyclanation.,

All thsse are procursory alds, Oub necesusery in order to
precondition old metals and serap to ensure rational welting and

reclamation.

A

&
i




I, _THE CHARACTERISTICS Oi SO CATLGORISS

OF OLD LiniALs Aliv SCRAP

Non - furrous uerap and cold mitals are classified

into categoricy, proups an i assortnents.

this classiiication is a function of Lhe charactaris-
tics of o0ld nulals ant non - farroas scrap, oif the doyres of
impurity, and the pogsibilivy of utilisation undsr the most ratio-
nal couditions.

0ld metals =nd " j00d quaiity" scrap (Lhe so callsd
clean onic) ars ussed vovr for.ain;; batches f r the ulrsci prepara-
tion ol socondary olloyw, wit.oub th  nacessity Lor other wta ss
of metailur;ical pronsssilig.

dou = recroug old wivals zna ¢ crop (non-purified ) ust
paso throu h various stujus ol mstallur icul proecssiing (sueh
as s sla;, cinuors,nonpuriiicd 0oli mutals,ustc.).

Grouping inte pracice cataories ol each scrap metal
or old metal, ifrom the very momsn. of its formation, adequate
storing and transoort avoi.iin. contamination, are basic conditions
for the ratiounal use of socon.ar: non-tsrrous motals.

Taiing into acount ths tachnical level of the scrap
procsssing works for the optimum utilisation of the rawv maturial
available within the plants of non - ferrous metailur:y, the
sections for procuyssing; old mstals and scrap are usually provided
with three distinct process lines, nansly @

a)- processing of scrap and old meials in pieces

b)- processing of cuttings %
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¢)- processing of oxldic scrap (cxides,cinders,slay,ste)

This way of orgaunizing the lines for primary - proce-
ssing olu molals anl cerap proviiss soms semifinished vro.ucts
which convary: at bhatching orovide secondary non - rerrous alloys.
This happans wvilth old metals and 3crap in sorted Dlucu, pro-assed
cuttings, bronue or coppar or the converter, obtained 1o oside
scrap and old metals in piecss and impurified culiting;s that cannot
be separated by preparation. “hey enter in various proportiond
in the compositicn of butches propuared Lor preparing allo.s.

The above mentlionud will be iemonstraled when spoaking
aboutl technoloyiral vrocesses.

Within >rimary processing there result also secondary
prolucts which ars ucually oeliminated from a process line and
passed into wnothor. [his happons, for instance, Wwith rejected
pleces from the ms netic re.ovoel o irou i1ron cubtings. heBs
are sent for mslting inbto the shatl't furnace to elhisr with the
oxidic scrap or old brass in nonzuriifisd pisces (whieh cannot be
disassembled), und which are processed with the batch of
raw bronze in ths converter.

Ssconaary non - [errous mstals, the olu nstals and
scrap, are diractly charad into come stajes of the tochuological
process of melting or refining. In Uiis way they are not passad

through the primary processing staus.

iror gexample it is rational that bimetals ie.=-Cu.,
Fe.- brass, Fe -~ toubac should be direectly charged into the shaft
furnace , where they act as a flux ele¢ment, and the nonpurified
brass scrap due to the zinc conient as a heat agent.

This way of wo.king is applisd only as a consequence
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composition of the seorap,or of tho old

of knowing the chemical
metal,
In conclusion,the Iimowledge 0f the row material characte-

ristics enables the use of the noust ravional method of processing.

A. Tho Characterictics of OlJ wetalg 8nd Scrap with

——————

Copnur contant

1.~ Pigcss of old mstsl and screp matal of bronz, brass,
ecopper, and cthar alloys containini; copper.

This categ ory incluues large sized screp such as "build
up™ or big leaka,es of me' «ls which usually rgsult from netallur-
gical processes. ‘hey can :each tens of tons and they have unob
a romo;eneous coupusition. ‘whey often contain torei n bouiss as
well.

~Qver sizud parts from equijments that can no lon_er be
u.ed, or rejscted parts (for instance ‘in propollers, coppar
boilers, coppur injuctors =t ., “hey are <uall  ~lsan or they
can b separated from nar:ful wstals by ths known nmuhilo s,

- Scrap from inilustrial manufucturin, processes
( fraquently contaminatzd) must urisr o the sortin , procuss.

- Artiltlery cartridge tubss or largevbore cartridge
tubes csn have very Jdiflersnt composibions.

Artillery tuies are uade of purv prass and only require
to pass an unpriming procyss after which they are subjected to
the pyrotechnical contiol prorasse.

Some cartrid e tubes are made of bi - nstal an thaerefore
have high iron percentages, soms ol them sven in hsavy papsr
cases (tuose for hunting riiles). Impurity can oscillate uwalviwen
2=90% .

Dus to the danger resulting 1irow the presence ol water
or mud in these tubes wnich have been recovered from the field,

all must undergo the pyrotechnical control, end require an
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ade juate «quality ceriificale.

= Scrap of brasc anu coppar radiators represent a very
sisnificant quantity, so they ars treutud separately.

= Old uetuls ond domistic articles ars usually mixud
and vary impure.

- Wire anu cable scrap can vary vaery grcatly in uppea=-
reincd and couaposition. .ome ary insulated with ruobor, some with
plastic, paper, . ilk or cobtto. yorn, sowsiimes the, aro enamnslled
or provided with lesad an! wit. iron aruour.

Armourcd cubler usuall, contauin Irom Jo tO0 w0 COPpPSTa
‘u8y are iroiwvn do.n unu wost ol the wires urs ussvu uiructly
for batching; s they are cleun.

oaall mutel serep frow clectrolecinical plants,stc.,
puch a@s pwichin s, ¢h.s srae utaally very Luosure, chey are subjoc=
ted to copper sorting processes cuna only if this is not possible,
are they sent to nsltin,; and heet reiining.

- .imetol serap (Fe-Cu, o= brass, le-tombac) 15 1@ co=
vered 8s shcatb, Lubon, sunchin.,ublce

The non - ierrous mctal layor s usually thin, repra=-
genting 6=t and in ths case of julvanic coatings 2=0i. ‘the

amount ol non - lerrous mital decreasee cvun aore if lept in the

[é)

open air. Onl; in very rare cases dodgs the non - ferrous nutal
contant reach %0-50,u.

2e= Cultings can be clsan or impurs

Their iupurity can oucillate vetween l-40%. They
usually contain moisture, oils, emnulsions, mechanical iron and
gartnen impuwirivicss and coustlimes ouvlier nou — Jerrous mustals,

Cluan cuttings sre used ulrectly in the pru.iuction

of alloys. Only the impure onos are melted anu hsat-refinad.
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Their contamination with noa - ferrous metals can be
very serious, as for instance in tin bronzes or brasess.

5+= Copper oxidic scrap represented by slay, leakages,
cinders, swsenin, s, ntc., represents a very impor.ant quantity of
raw naterial out of which coppsr 1is extracted.

Cinders and slag collacted from various foundries in
the oountry are netoro. 2neous in origin, containing floot sweae-
pings, foundry sarth and pisces of refractory materials or bottoms
of praphite crucibles. Tha, come from mslting and casting of
copper, bronzes and brasses.

Their chemical composition can be charactorized as
follows 3

12-45% Cuy lo=3%0% 2n § 0=2/6 Sni 0,9=2,50 Pbj 0=2% Fe ¢
Fo. oxilog 6=16.0; G=20,7 31.02; N ) A12O5; 1-8% Ca.0; o-2,, orga-
nic compoundes; J-15, moisture content.

Grouing composition varies from # lo mm and larger
up to o,2 mm.

- Sla; from ‘the converters and from the rotary furnace
or hearth furnace can rasult either from the ruspective plant
or frou othsr nlants. ‘Wthe chemicul composition can be very cou=
vlex anu can be iniependent of the ori.in of the multed and re=-
fined raw material and of the typs of furnace and techological
process from which the sla; was oblaincd.

Usually Lhey contain an important amount of flux.

Be Uld lletal and Serap with dinc content

Speccific to this motal is the ract that only 1/4 of
the resources represents old mstal, or the m:tal resulting from

depreciation. They are mostly printing plates, worn out




carburalors, varicus purts of ohsolete equipment.

scragp resulting from the fabrication process consists
of cinders and slud es from iron zinc plating.

wvomeé of the scrap results from mechanical processing

(about 15.) as plates, bars,sic.

C. Old Lietals and scrap containing tin are mostly obtained

from antifriction alloys,end namsly from Lhe f{abrication of

bushings and bearings. They oriinate eithsr from cbsolete
equipment or (rom current fabrication in th f{orm of cindars and
cuttings,

Some of the tin scrap resulic irom the hot tinning of
steel scheets, tiwy can be .ielivireu as ash with ninimum 65% Sn

and cindsvrs with niciiling - onto.

De The Chardctaristics of Olu ustals end Serap

conbtainin: laad

Lead scrap has tuo bacic forms ¢

le= Load mylal e ap from J(disnantled equipments inclu-
iing rolled prolucts, scrap itron antiiriction alloys, laad scrap
from bullets,and from cablas,stc.

Scrap rolled=-products usually from chsmical plants
and especially trom sulphuriec acid chumbers, antiacid bath
linings, tubss, antiacid valvege, spirals, etc.

Contamination of lead cheet 1is bLetwu:i 1-7 and of
lead tubes between -5,

- Scrap and old metals fro.u cables. sunerous Lypes
of cables are manufactured. Jevseral ¢;pes have an extermal lsad
sheath, and inside tiley have coppsr or aluminium wires often

with iron re~inforcing and wirss with the insulation material.
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‘hese lead sheats are uuuwe from slectroly.. : lade
Acunulator lesad of ACE, AC.,). Lyps contains somsiimes antimonium
from o,4-0,&9, or 0,05 = 0,08, copvor. In sevuersl count.iss, on
up Lo <~ is also incluied in the coumposittion of lead sheats for
cablss,.

The avarage lead content in Lhe cables raw scran ic
%0=-%Y» for armoured powvier cableu, about 4YH,. {for non-arnoursd
povier cables and 50-53% for low current caily:s such as Usaluphoneo
cauvles.

After breakln;; Jdown tho lead sheatih is retained with
an averaes content of impuritics of £-v,e lue to contomination
with oxides,oils, and dust,.

Lead Serup from bullets, irow shells is processecd
separately.

sullets have = lead conLunt ol aboul wo-ubH,s of the
bullet's tolal wsight, iue Lo the iJact that in ths wstal (bi-me-
tal) jacket, antimonious lecad with 1l,,-%.., b content is cast.

ohell lead ic alco an antiwonious lead with lo-1Y,. Sb
content,

Their iupurity content is about 1,..

- idaru leau scrap as cast parts comes from chemical
plants. These are pump, casin s, val.g., Lapas, lugs,etc.

Their impuriiy contont is l-c,.

This typ of scrap is uce i for producing Pb-Sb alloys and for
prodJducing antifriction alloys.

Scrap from antif{riction alloys (of the type Pb,Ca liag
Pb - 8b - 3n - Cu, etc) of the bavuit typu is partially processed
by recycle in the railway units anu worishops where bushings
are ca‘st, and most of them in the metalluryical works for secon-—

dary non - ferrous metal.
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Lnowre serap or ccerap wibh a declared concent (supecia-
11y vor the ulloy PbL - l.a - Ca in w.ich the L.a = Ca conlunt wous
not raach lo, e to burnings) is seni to tile works ol non = ifg=
rrous wataliu jy.

Antifriction allo s scrap comec as bLusalngs, cast
ingots and cutiings.

The iapurity lovel ic (iiferent .or each of ULh8:le Thuq,
for busihings it 1. Y-low uni Jor culbings H=u,u,

Often Lhis scrap comes mixad with oin or oronze scrap,
therofore it has to be careiully truatod.

ce= he followin, bLelou; to the group ol lead oxide
scrap

- accunulators secran

= clnders, olag;, accuwaulator sluidrgss, uwte of whieh
the accumulabor scrap aas the cocisst wsi; ht.

In Uhe prusent duy many t,nsc of accumulators are mae
nufactured for & cars, naval construactions, aluctric en;inec,
stat ionary valturies,uice

Ln¢ sccamulators conulst or tha plautic bux, vie lead
plates providiw, pocivive or hegative slecirodss and the plastiec
psriorated seoarutors,.

rhe vleciro wu ure connecisd by briuges. when vrucussing
plates, b:rid es, contacts and sludges are tireated separatoly
due to their dii'lerunt coupositionc.

t‘he accuaulator plates have the following chomical
compositions

- Pb - S0 alloy neblworks with <=10,0 Sb 3

- The active mass conuiscing of i h oxides and lead
sulfates contains 75-3l,0 Pb, 0,0=0,9» 8L, 5=7,50 S.

'he couposition of the plates, wuich are carefully

sorted, is the composition of an accumulator lead alloy with a

e S

IRRARENRRSNE Y H




very reduced impurity content, as they are made from high purity
lead (ACZ orACj slactrolyiic). In some countries only the bridges

are cast trom lechmiical load, and tihis is why it is recommended

to have them separated ior sortinge.
"he accumulators ussd in naval constructions have brid-

mes with a brass nuifle, which repiesents about 0,7/ lead weight

in ths batiery.

Uhe accumulator serap contains lar,e amounts of oxygen
and sulphur. Lioisturs conitsné varis:s s~cordipng to swascon and
storing coniitions. Lvad paste woilsture convent is 4=1os.

The scrap of corted accumulavor nlatss contains more
than do;» Pb and 2-3,, ..b, the rsst bein:; oxyien, sulphur and
molsture,

“*ha plunic usually receive the accumnlaior scrap with
'Y0=Coe ( Pb + Sb) duc bo the presence of separators, parts of
boxes andt othwr impuritics, vata on this varics froi one enter=
prise to anculiar,.

The snall parts from breakling-down contain about
60-70,. (Pb + Sn).

lwad cindors and sla;; have a very varied composition.
Tho moisture zonteunt of cindars diifers with the season and means
of transport and conditions of storing.

Up to Y moisture contant 1is considered as average.
Besidas lead cinier at seconiary non - ferrous-metallurgical
plants, cinders, trom the umwlting of antiiriction alloys based
on lead or tin aig also brousht for processing.

Tin cinder contains 15=45% Sn up to <Y, Pb and other
non - ferrous metals. Cinler from anticriction alloys based on

lead, contains up to Y. on up to %o, Pb and other metals.
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In this group of scrap is included the earth Jron
shooting grounis but it is poon and theroTore before bein; sani

to lead plants it has to be "reviously screensd $0 bicuw; rich.

K. The characterioticc of Old histals and Jerap

——— o~

containin: luminiam

Taking intc account the technolo:;;ical vrocussing
operations,aluninium oli milals an ! seran tall into 4 L roupss

le= 01d motnuls and serap in oiecss ;

2.~ Cuttings

3e= Clnders 3}

4.- Other old m:tals and scrap.

le= Old MNetal. and Scra) in Fiecas

The followin; arg incluied in tiis cateyory

a)- Oli nuinls ‘row shiot, a. ) lawminated products
and serap obtaino.i frow thelir procsusing

by~ V1d nmitals from vire, una scrap obtainsd from
wire fabrication 3

c)- 0id motals [rowm cast andi for:ed pro.wc.s.

a)- o the first ;roup bLelon: s old m:;tal trom aviation
namalyt fusela:;e, cabin win s,uic.

They are madie of iuraluzin wstal or of steel platus
coverad with duralumin mstal plates. ‘liey conbtain sevoral foerrous
parts or parts naue from coppe. wire (Lrow thy internal inutella=-
tion) as well as othar par.s cads {rom obLier msials or alloys,
and sre tius consiugered ss the iost couplicated of ol msvals.
vhey conlaln such wsials as ¢ lead, copper, ma n:siua siloys,
coppsr alloys such as bronse and trasues and other types of
aluminium allo,s, with couposition different trom that of

duralumniniun mstal.

[ESARRERAREAR D)
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The old mrtals of naval origin are obtained from brea-
ving down motor boats, pontoon vridies, boats and others.

“he old matals from naval constructions are based on
anticorrosive aluninium-magnesiun alloys.

- Shaoet waste such as strips, ends, punchings, etc,
form a big amount of cerap.

"his reprusonts one of the rost valuable ocategory of
Al.scrap, as it is very clean.

SomubLimos ono can tind mixed with them scrap of lexto-
lite, plastic, piclilud shest zinc covered sheet, coppar shuiet,stc.

wheat wacte can be pure aluminium or aluwniniun alloy.
Beveral times thece usheets are painted with protecling varnishes.

‘he impuriby lovuel of bthis type of scrap is =4%,buy
it can also reach Zo,..

Scrap ifrom presved, semiiinished and rolled productis
consists oft sheet wastes, profiles, forging wastus etce

They are usually very long and have no impurities
(except AIEOS). 'heir composition is either that of duralumin
metal or they consist of pure aluminiun.

Proscing scerap can contain 2-3% of oil, and ewen more
if it has been lef{t in the dust.

Old metal in domestic articles comes from furniture,
pots, sledges, . otc.

b)- Old metal from wire products and the scrap from
their manufacture consists oither of pure aluminium)or alumninium
alloys (usually duralumin metal).

Aluminium conluctors may have & single wire, or several,
or they can result from breaking down cables. ilany may be insula-

ted with cotton, rubver, polyvir,1l chloride.
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They are often covared with insulating varnish or wixed
with zinc plabted iron wire, and that is why atlontion must bo
paid to sorting .perations.

c)- Oli matals of cast and cor;sd products are bassd on
very difilerent chemical composi.ions :nd in uost cases they are
contaminated witl other metals (Lronue, bruass antiiriction alloys
bushings , based gither on lead or tin, Steel screws and bolts,
etc.).

the depree of impurity in these old metals varies bet-~
waen 5 and 5050,

Fron dismantled air-planss, cars, tractors, tanks and
other motors coues a ,reat auount of motor blocks, pistons,cylin-
ders, carters, cacses, boxes,etc.

This type of material is very valuuable as it is pure
and cast from hiph ;rade alloys.

2e= Aluminium Cuttin s and Aluminium Alloys

Cuttings can be tiny or spongsous, clean or mixed,
Cvttings repreusunt the most importunt welght in the group of old
metals and aluminium scrap.

They are usually convuminated with iron, either as
cultings or parts (rouw procaussing, or as dust resulting from the
wear of procossing cutters. uecause of this, iron impurity may
reach 50,5,

Cuttings are contaminated with 0ils and emulsions.

The moisture content can become greater uue to storing iu the
open air, when oil and water content may sven rsach 20=50%.

Se= Aluminiun Ciniers

Cinders or slag ars formed in various foundries which
melt aluminium or its alloys without flux. The oxides tormed
on the surface of the bath include other impurities from the

batch and melted metal recovered when cleaning the bath surface.

IRREERRRARNIR )
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Aluminium cinders or slag are either in the form of
powder,or in pleces.

Plocos usually conbain 45 - 8o welal aluminium. '‘he
small pleces are less rich in aluminium and contain about 1lo=20%
metal aluminiun.

Long storage in the open air can reduce to zero the
contont of aluninium mstal,

4,- Other 0l1d letals and Scrap Metal

containing aluminium

0ld mutals of military origin are usually mixed, and
that is why they cannot bs used until they have been melted ani
anal :ed.

This group includes also old metals from which tnrare
is the daner of an ex.losion on molting, and they must be plro-
tachnically controllsd . bullons, containsrs, pumps, carburators,
gtc, are included in Lhis group.

Aluninium oll which is usaed for packing foodstufis,
for the manutucture of slecirical conderssrs, for oclectrical
screenin:;s, for slsctronic equipment and rad.o sets, for heat
insusltion, for water insulations,etc.

As it 15 0,005-0,2 mm thick, in order to givea hi her
mechanical strength it is stuck to paper, cellophane, cardboard,
etc.

Aluminium foil is to be found in the works as scrap
from its manufacture, as aste from manufacture of condensers,
unserviceable condens.irs, used packing paper, stc.

Aluminium foil is pure aluminium , but because
it is mixed with paper, cardboard, & tc., 1t is very difficuls
to process, thus it doos not represent a valuable raw material

for secondary non - ferrous metallurygy.

The waste from radio sets and els strotechnical inius-
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le= By knowin; the sources of non-ferrous old metul and
Serap, anti by applying nogern z2thous of preperacion, both Jdevelo-

1 ‘ N g : » I U AR il iy S i 1+t - 3 FRed ¥ . ’,. o, o
PiLf, Lendencices 10 L Tleld, emersent countrics are &ble o inclu=-

4 1 iieels tevels paent STOLnEmes s messures foo Lhe sotal utilisa=-
tien o nron - fernous ol. movil ane seron,

Ty

Lo~ L Cone insion 5L lnd%istives i this field uniianaken

by UNIDO ror develonin COUnLries, and recommeniations {or technical

assisience activities can contribute treatly to the industiiel ge-

velopment of these counvries

[

Se~ The reclum-tinn of rop - ferrous metel from scrag is

& very important cconominal rrobien, both in «heory eand practice,

besentinl studies nmust re mede in ecach country to¢ Jdetermine the

following:

- [ne sources oi' non - Yervous oli metal apg scrap,

-~ The quantiiics of nop - Yerrous ccrap resulting from

ingustris} proguciion g4 {he collection of ol

itometal,
- The corposition by wravdes snd cuslity,

In consequence o there, (b follew.ng ere essential i

- A oud orgerasation Lor collecting 0ld mecul and scrapj

- Proner preraretion For trangpory eng storage ,

- G000 OLLee o pleporacion for melving ang reclamation;

4= The BECELETTY G0 corseive non - Lervous melals as

materizls. "in limice. Supply" on o the (ETONLng lmportance of old

metal ang sCricp in the ety bulerice of nation,entail the se-

tting ur in all Counuvries of special

Oxrgsenlzetions for the collec~




tlon of old metal and serap,

Such enterprises  ghould be responsible for

=~ The slorave of a1 geaaes of ola metel ang scrap:

- Collsction;

= Their preparat.on fer economical and sate Lranspory

- All these fealuros réquire the setling up of well equip=-
pea centres.

e~ To ensure mayximun efficiency, the preparation of old-
meiel and seray nust he Malds L epeciaiiced feciions only, uaing
PTOper methods or e-vipment, ipe secovery of old wetal andg serap
pProviies an lmpov.ornt Swnly of non - Terrous mevsls, leading, bo
imuroved levels of PLrosutvion ¢nd a ce Sequent increase in the ctan-
dards oi wvorkers.

o A purt of un eiticient policy of conservin; non -~ {e-
rrous metals, countrics cust introdtee "Navionsl Standaras® of old
metel and scrap ror Lae clessifienito. vepeelally feor enu vrocuchs.

ny bbis meens cuntaminstion can bo asvoided éng o unitorm
grading cau ce weliicve:,

e dmproveneons in commerciul relations demancs "Unailed
Btarndards" ani ve Erepose to UNIO Luet it should consicer the ip-
treduction of Lhese Llaniaics,

This wouly nevin iulroduction in the future of unitied
classificution mrks (oo Len - ferrous alloys, which wouldy avoid
eXpensive analysis ¢ the Lerap received fTor proceusing,

7o~ The methoeds ilscussed are for che total recovery of
useful metal any for this reason developing: nations should orgeuise
these activitios ss BErt ol gheir progranmes forp indusirialisation,

As new typoo of S21Ep apre e, Lheir recovery must be arrun

ged using the most suiiaple netne.s.

Lt is recommended tp-t when new technical vrocesses produ--

CCSCriL sLrreet Mepoe s Jar Lo reclanatione of tlhese metals
L 1 + 4




should be made

ﬁccause Sowe cutepoaries of sorap are not etficiently
prevared ani tne teotnolegics ave nob stabilised in Cerms of the
besl recovery of uzeivl ok, we prevose to URILO Lhat 1% should
ofier coetoiicsl wonicionee b Leveleping couniries for noces 26ary

researcn worl o .om © LNy Srocensine Lechniues.,

be provose esesten irbo Ghe Metno o CL preparing the

Fy
C
o~
-
e
b

- e O T S,
Einus of SUrep .
b} . 2 v Y0y, . T Ve e
- A.;!mu.z_lu“u Lol ound ushes
= Rt olor oand s lecteobecnnical serop

L B Ve i ey '
- Llucirsseorvice ! sereu

Py

» with precious metals
~ Boue Uones of ienetn SeXrdp
- Power cablesn Leving plasulce sheaths

M R B 3 [ SRR TN,
- Deigue.ted turuliyn.

v

Ve privese to .0 that it srould otfer primarily techni
cal assigtunce For Geurrinings the sourcs of non~-ferrous old metal
ndserap, Lo lnciuge in whedp vevelopuent (rosranues measurcs 1or
ihe orgrmicsiicn of usetal met a1l recosory
o= LCCHLTE THEDD by mol Leguaue cuta on procesasing

veChniyuesn used in Lhe o e Cevelopen sounlrics, our meeving rust

deveimine the tecnralo des se onais URED0 can ofier techrical uesige
tence, too zxampls, ihe Preparttlon orer soriing of souminium Lupe

niv:s in heavy meiiuns,

Vs LeCSULC 01 A lank of tectininel infurmation in this
viela, we conniioy useful tie orgunicing ot URT O level of infop-
mation on Actiovenents, ol 1o cironlate Lois by nesns of periodi.-
cal pepers,

1oe= Vit eiso consiter useful Lae orgunisavion by UNIDO
of specialise. couvows 2 the "lationsl Recla nilon of Non-ferrous

Meuwalo",

~

1l.- Tt is a proper mesiure for Jeveloping countrics to

i

teonues ingo iho oo v, R LT S N TIOTN for
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reclamation of usefyj non-ferrous metals from old metal ang SCTap .

With repard ¢ voss8ille teclinical assistance activitio;,
that would pe Wacertalen hy weveloping countries, we consider :

- Stutien of o]y neGel and £Crap sources:

= The crpe Gsasion of wnterprises forp collecting ang
preparing§

- Desipning or units for Preparing; the £erap,

- Designing or

34

rnelting and ref{ning floors}

=~ lesigning of units end of complege rlants for scrap
processing}

- Supplying of necessnry equipmont)

- hfficient training of stelf,

Regerding all thege ecuivities, we euphasise, thut Roru.
nla has some concitions, g CHane oes offer to cevelopinp,: cou
tries techniceal divees for the leclamaision of copper, Lesu, tin,

zinc and tneir alloya, rrom o1 meval anu scrap,







tries contains a consilerable amount of aluminiun or aluninium
alloys. It is a characteristie that they are mixed with

copper wirg, ceranmic mirts and othe* mstals and naterials,

II. PROVISIONS QOLNLECTEY WINH A RATIONAL PRIMARY

PRuPARATION O Lo - snltVJS QLD iulALS AlTD 2CORAP MuTAL

- AccoDbunce, Jicchar g, 2ransvort, SL0ra;a

As previously mintionad,ths rational u.s ol non - fg=-
rrous scrap mutal and old nitaly Jopunds upon their cuality,for
which rcason hish graie clean scrap is accompaniad by quality
cortil'icates ri ‘Lt from thy source, in or.er %o be usad asg such,
without provious msta.lurgical oreparation.

Bocause of this and tor cononic reasons raw material
icceptance has a peculiar iuportance in of non - ierrous metallur-
6Y which process non - forrous sceran mgtal,

Raw material con.rol differs fromn one ;roup to another
according to requiremonts, tp., determination being made eitigr
only for the metal contont)or lor the content of all ths useiul
mstals,

Correct modium sanpling represents the umout Jdifficult
task of control. Analysis errors in laboratory organization and
equipping are ex- luded.

For thie reason, the order and the mgthods for taking
the representative sample were ostablished in some countriss by

fitate reculations.

After sampling, old mctals and scrap are forcibly
:discharged into containers to avoid mixing possibilities. These
fcontainurs are used to carry old metal or Scrap along the process

i low of me tallurgical proceéssing. If such containers are not
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availabls, paved platforms wust be used and in the case of certain
serap, shoulu bo covered toavoid the po:sibility of mixing loss
by handlin: and by oxidizaiion.

For Llheso ruasons, the use of containers {or the trans=
port of scrap is consilorgi noculiarly ssuential.

In this rocpset tho wor s ™. Loral iy itounania are well
organiziu withh mouern wuulpment lor quick qualitsvive und quanti-
tative analyues, racilicico being aveilable for talin:; ravrvsentg-
tive samvlos fro.. non-homo encous ruw matorials (Lapurifisa cuts
ings and oxidic se ap). she vorks are also provilsd with containers
for vranusport and for ctorage after GOrGLiL .

fhe way in wiilch the stu,es ror ruception, accoptance,
primary procusoing and Lateh preprablon lor welting, are or_:nized
and equipped, ustermine ths sconuiiic 6flficlancy of socondary non-
ferrous mstallurical works. vus Lo the £00d oryanization of these
activities,the works continus to iuc.ease Lieir dconoulc s1ticlency
by iucreuvilyg the ,isiis of usabls aobzls and ny louwering; the
processing costso.

At L worcks " Heroral " tho raw materials are clagSi-
Lled by using  Jecisoe umethols Jor obtainini; samples, and by using
the metallur;ical laborator; to anal,;su these samples, Aduquata
storage exists Cor waterials processed in the "priuary processing"
lines.

Aplication of"spectrul analyses" for sorting raw
rials and for the quality control of sem.finished products leads
o undespisted improvements the technological process,

Modern technology for processing non - ferrous scrap
metals and old metals requires laboratories for metalur;ical
control and speciral analysus, properly-eqy ipped and organizsd
improved for the complex job of producing thas metals from the

raw material.
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Under our conditions, special importance is siven una-
lytical contrul of the raw material, sinece ths standar iy
of quality »rovide for tiy Same tecimical conlditions fop cucondary
alloys as for nrluary alloys, that is, vary low maximun valucs of
the impuritisg.

All sonmples sent from tha collsciin: contres are Bopara-
tely storad in cont:iners. Rach batch ic :iven an oriar numbeor
and a samply for analysis is imms tiately taken by thi prracn
responsible for acecavtance in the currant shift,

In the ecusa of cuttin e, sa pling 1. earrisd out by
forming a medium 1+ sinnd sanole from cihips by collectin: the
Succesive autonatic extraction of ruvresantative portiocns from
the conveyor bults.

Yhoe analycsis is ecarricd out chinienlly and spuctrally,
The fat and moisture content, iron gs 2 umechanical impurity, the
alloyng e lcements (Cu.,3n.,Pb.) ani Fe. ay chomical 1 purity
are eterminsd chumically. The aluminium convent i ueteriinad
Spactrally by a ra.id method pirfected in our vorlis, on the ISP
28 spuctro;raph 3 ths samplae subject to spec ral unalysis being
brought as a solution.,

According to the analytic results,thy batches of
cuttings are puidsd towards th iron rsuoval oni the ‘6.,rjasing
sactions, whore they are groupeu on assortments, 0 iluy ussd af'ter-
waras for praparing the bateh with a compoiilion which is Ghe
clossst to that of the alloy provided in the staniaii.

For cinders and slai; aceceptance, tiwe lots brouiht from
the collectin; centres arsg slven an orivr number anug ths cpesrator
responsible in tho respective shift takes 2 m.dium Sauplg by
reducing to Yo ky; the lot recolvsed, by surrcsive automatic

oxtlraction ol representative samples from ths beltg conveying

the material,
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Ths quantity obtaind in this way is welished, then mel-
ted in & furnace in a (raphite cruciblo, using, soda ush and cryo=-
1ith lor mcltinge Tha wos liin oroducts ars weighed and analysed
to dotormins the wstal content.

In conclusion,tha vuilding for the coppar and sgcondary

coppcr alloys 18 churncteristic, about &/5 of the area of ths
hall is intowied for raw muatorial aceapbtance and Story o
as wall 2o for its primzry preparation. Ths propar or,anization

of raw matsrial acceptanee is also characteristic, and it is

eBsontial Lo tho technicul and sconomic op:raztion of the process.

III. PREPACATT U OF QLU M. ALY AND SCRAP

FOR 1L TiG Ao o .CLALALION

Proper preparaticn is vital prior to molting, which is
the next staga.

Adoquate preparation ensures utilisation of all thse
useful elements in non - ferrous Scrap m.tal and old mstals,.

Apvlication of mousrn msthous of preparation ensures
extraction yislds, and a lovering of tusl, flux and slectric
power consumption.

Melting of iupure scrap metal always requires expensive
refining roecessss, leading to high processing costs and high
losses or useful metal,

Preparation of non - ferrous old metal and scrap metal
is achiaved by usin;: technologios specific to each group, that

is t old motal ani sorap metal in pleces, cuttings and in oxidic

wastes.
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le~ _Preaparation of aluminium ~.copper old motal and

serap aluuinium - conper in Dieces ic

basad on well establishsd

Drocodures. Mouarn apparatusues, moderi equipnent, have beon iniroe

weed in most couniries, Ly Lha basic opsrstion of "sorting"

doponds upon man's gckill and gxparienca,
The rizin sta egs of »reparation of old matal and scrap
metal in pivces are 3
8)-  Pyrotechnical control ;
b)- vismiutling: nd sauging
¢)- Sorting .
Thyse cpirations are carried out ag required eithor

in the preparation units of the collscting organization, or

within the wsvalluesical plant.

Pyroteclmical c.ntrol 3 is carried ous by

methods

spacilcec to tuis dctivity, to make safe old mo tal and scrap matal

of military ori_in,

Pyrotcchnical contr 1 is compulsory for all non - fg-

rrous ol i mst1l and scrap mstal in ovder to nrevent possiblo

oxplosion. Thus old m:tal and scrap mital, with closed ends

Juch as containors flattened op bent tubes, s, ‘alc,ute, in whieh

water, acids,ile, can be accluicl and can dgrxplode whan ll,ated,

mact 0g controllsed, All theoe typas of scrap nust be accuupa-

nisd by a certificate atasting that pyrotechnical control has

boen carried out,

Dismantling and sauging: are achleved by various matliodg

equipmant and apparatures, cpecific or common to gome catepories

N
ol

metals and alloys., Dismantling is achisved by the following
me thods 3

=~ breaking by explosion (dynamiting)
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- breaking by impact (using a ram, pneumatic hammers

or presses);

- cutting by machanical means, elec*ric cutting;, oxya-
cotylene cutting, -asolino lamp,alli_ator shear,guilloting,atc.

- breakin,; do'm Ly loclsmith's methods.

Gauging e~n also be aechigved by the balin; matnodl.

A mout moicin and rapid maliing mathod racently inaugue-
rated with consiuerabls suceess espsclally for copper and copper
alloys, is ray cutting by lassr veam.

Tho above mention= i nathods are used for alloys based
on copper, aluminium and zinc.

Metal cuttin; is carrisd ~ut with various apparatuses.

For examplo t coppor cutting is carrisd out eloctrically
using an sloctrojanin sioup. The intensity current is more than
1200 A and modern electrodes are used,

Current intsncity and eloctrodes diameter are directly

proportional to t(he thicliness of the part to be cut.

The"las r beam" solves the problem of cutting copper
and its alloys.

Cutting of aluminium and of its alloys is achieved
using equipment wort’ing with a mixture of oXygen and kerosene
(oil) or mytan gas.

When thece nuthode are uscd, ons should chock carefuly
to ensure that these are no tracss of various fuels in thy cut
parts, nor are thers points on the swrfaces wiiieh will gaanate
toxic pasos vhan cubg-ctod to hot cutting /ex.tha bo.ly oL supsre
sonic airplansc/.

One of Lhue above wetnods ig applisd te sach catsgory
of scrap according to shape and size, taking also into account
its intended use. Thuse mebiods are ccmmon for oli mital and

scrap metal in pieces of copper, aluminium, zinec and their alloys

|
|
|
|
|
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which 18 why they have not bssn dealt with,separately.

Tha bauic activity ir the process for the .oreparation
of non - farrous oli witals and ustal seran is sorting,

Sortin: is ths leciuive opsration tor obtaining clean
rav materials, vhich can bs weligd in a sin le stage, in an effort
Co obtain an alloy, with a unifornm compocition .

Bospite available o raim AP aratug Sueh as speciral appa-
ravuses fon halionantitasive analysis, the best method for sorting
romains the visual g thod basad on the exparience of tho sorting
staffi using the Styloscops havin: a vary low pro wectivity.,

That iz why we conciderp that the enleavours maie in the
last years in tho countries of CENA (Ths Coumnission for Hconomice
Mutual Aid)to intro.iuce a system of numbering: varts uring their
aanufactura, is 6Spgcially valuably. The utiliscation of old mital
could be thug ~reatly increased, in thy futurs. Sorting is baged
on physical pronarties of mitals ani alloys, sueh astg colour, the
typs of iracture, the crystalizing systom, magnetic propertieg,
hardness, slacsticity, ate,

Mhe o:perioncid sorter works according to the part
coniijuration as woll, taling into account the existing standardi-
zing systenm.

Sorting is carried out on sorting belts or sorting
tablasg,

To icteruine tha composition of parts that are not
visuzlly ldentifisd, the Styloscope is used for the halfquantita-
tive analysic by compuring ths speetral linss of the analysed alloy
with that of (he ctandard alloy.On in roducing ths modern

spsctral analysis mothods, the drop analysis mothod was completely

abandoned.,
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As is well !mown, msthods for sorting non-ferrous old
me tals and scrap nctal have not developed gensrally, but have been
improvad by moicrn cquipuent.

consliusrabls oro riss has Losn wade in sovbling old alu-
minium motal anu seras motul, and aluminium- containing alloys,
by avplying, the muvhod of sorting in uonss media.

Until now, uhis technolo_y was ussd on an indusirial

scal+ in only a {w works in Western countriss.

Ths meth d Ls particularly productive and thy only ona
which olinminates the usorciuctive hand-sorting sysue . which some -
timss laclis nrecision.

Tois mothod consists of erushing parts in a large cruse-
her proviied with a safety trap so that parts which cannot Lo
ground are¢ discharsed; ensimstric veparavion of ma:iuum 500 mm
crushsd parts in wnse ligquils consisting of ferosilicon and ma =
netic iron oxide suspsusions.

There jroup ars obtainnd mainly 3

= with density up to 2,1 concisting of Al.alloys with
zinc, copper, msrcu.y, luvad, iron hish contants

- with density bLetween «,'H - j, o Al-Cu and Al-Cu-:m
alloys 3 -with d.nsity below 2,7., Al-lg alloys or pure alumini-
um.

2.~ Preparation of Aluminium and Coppsr Cuttinss

This is achieved 1in most Works by applying classic
technoloyy, comprising tha following stages @

a)- crushing; ;

b)- isirsasing and drying by centrifusion and by drying
in a rotary kiln ;

c)- elactromagnatic removal of iron ;

d)- briquetting.

The technology is common both for ~uttings based on
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coppsr and for those based on aluminium.

slimination of oils 1is nacessary, since by m3 lting
Aubtings with oils, wost of the mesal will o8 oxidised, and the
resulting wstal vili be onriched with ,eses or mads sponszy.

Lo _raasing anu urying ars nocecsary lor the uameiic re-
moval of iron wiirh e.ists in vhe misture cawcried o.sp e chunica=
lly. Aiso thoy arg necessary asn a lavour protcction HIAGUCY o

Tne cxuroction yolds currently ovtaingd by ws lting
aluminium dry cultin_: are 9o - Yk and 1n the casa of melting
unpreparsd cuvtings vhe yelus obtained dous not cxcad o8=704.
:xperience ot ths plant * iiglepanl of sxperimunts with hrasg and
bronze cuttin;s prove‘t that poor priyparation ecan lovisr yie1d, vo
Lo-15%.s 1his prevus that 3 lling of eutvin, o without, prizvious
preparation is not advisanle, nors so with fluainiun rutbtings,

Iv 15 recomusnued vo dry tonan imediatuly aftur their roration
and stors in coversd rooms. Albwniniun cultin s vith 1o, wolsture
content if kept for 8 months snow appro-imately a 47 lowsring
of the extraction ¥yield artur procasuing.

De :» asing 1o partiuliy ashisvei oy centritusion in
the case of : luminiun cutiings. sut this operavion is ~ conomice
only for cutting: with wun oil content of Lore than 6w. Aiter centri
tusion the content lowurs to 1,5=2,ec & lover convent 1s corained
(0,5%) by repeating centr® . usion ani by US LN supe rneated steam.
Various solvents mey ne auded such as dichlorethans ani trichlo-
rethane. bLeireasing and drying in the rotary xiln is applied
directly for aluminium cuttings or with previous centritusion,

4 Contrifusion is not applied to copper, bronze an. brasg cuttings.
Although roasting in wotary turnaces is a recent

brocessyit is quite troublesomse. sarning; of oils an. emulsions

in furnaces leads to a tempe rature of 800—90000., a temperature
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at which aboul »-i5 ol thu cuttings are oxidizad. b, rotating
the iurnace, sows of the cutilngs are vbroken up by frictioun,
lowering in Lhis way Uhs uxtroction j;icld 2t welting.

vuring, rowsting a large awount ol ;as is livorated.

Av the plant " Liwleral ", Lhis vecinclogy ie nsed for
prepserin; ccppur, vronss wid bruss cubtinu with €11 the troublcs
mentionsa soovs, Specllying thav cunvrilfusion ani brigusuting are
not uone ;;uu6S woele previously burued in an afler burning chamber
anu abborvards Lhis incstalsvion was replaoced vy an oricina: inste
llation couprising a frroetionating; und condensing colwu: -nd a
gysteu lor raducin; explosivs rishs. Lhis inctalstion ic wmuch
sinplsr and ore sconomic, znt the 8liwminatou _asss are much

cleaner,
3y tho gliciromanslic removal . Lhy iron, using: an

electroma nst it drums, the iron conbentc lu bronsss 4ani beassec
is roducea Lo sboutb o,%», and is thy velore within Lis limiis
provi:ed by tne stunuaards. for Lhis ressvon wvie rvumoval oi iron
by heaiins accom»anisu by convileravle loss of asetul me val

1s no ton_or niceusory.

We would w-ntion that the instalation is couwplevely
automatic (that is fseuing;, Leavsrature adjustment in the rous-
ting furnace, synchronizing of the running oi tus whole asuemblyﬁi

Despite the shortcouings this prepuration tuchmoloyy

the extraction ,ields at the moltin: sta e are up to lo-co,.

higher thau in tho case of melting unprepared cuitig s,
Weverthicless we consider that it is nocusvary to re-
Place as quicily zs possible the dryin:, - reasting; method in

rotary iurnaccs, by thae chemicual aep.ususoin; wethod.

Amsricen publications descri.e the opsration of some
deyreasing inslallations for thy preparacion of coppsr cuttings
and for ths preparation of aluminium cuttings and also their

alloys.




in thace instullations, cuttings are intrcducad into

%uoilimf colvants. In u short tins ons cotalns an alwost coumplu te
.}uegraasing. Cuttin o reguirs no enslngy us uhe Lo ioasrolucg s
?uo alh that they iry Litms tizguly.

i Whilot aciievim;=:c:rsusim; hisse solveniss o ot aat
gon oil. Whilct collocus on Lhe uriacs 0L i nuth Lad et by

fronovel, <o thot Lho volubion ern by Poliood Soveral Gruy oe

In viiwu ol ‘he naegoity Lo ccelain lur o aounys of

Juoun~ ierrous miiunle, vassereh io this Cisl: Loold b iniosifTiad,
In som: e untrigsg ctbannts et g Cresin s by o ol
;ultruuuunus hav. Dean: narricu out. Resulos arg promiv.ing, but
;hava not yet »aan apslis i on an indastrial secalg.
“ riquetting ol cusbtlogs 15 eavvicd oul 1 o Lo
fI:ciliteto handling and story . Lo some cz2use Ghoog iwoa crouth
5 € 8

400 Lhe axtraciion yicld ot asltin .. Shlowsn b alaginiag ~utitin o

bohave wsll only if bricuetiin, 1s eo - isa out wiih frcohiiy obLae

dined cuvtings. Jivh ol ones LeQCG 0L Ui Llm o dutws .oom L

cutting surfaces, briquetting hinders the melting process through a decrease
in conduction,

Although muny L iveooses have booa tivaolonud, tres DLl

Ppuracing costs ars not always  Justl 'locd b, the oo.iolt fuereoe-
e of the extroction vield. Wiviiin tha " Sofursl " pluant vhe
» |
Froerinonis carrisd out in the iniuserinl stage with bruss ool
pronzs cubtings proveld non-gfiicient an'i thiwretlore disproved
siils method o1 meltin: in oloctric furnaces. he increace ot Lhe

;Wvora5e Lime fc¢r bateh »roparabion wag by ch=29" Hioner that for

riqusttes meltin, and Lhe axXtraction Jialu lowversas L, about 4%,

v
q

In ordsr t» obtain briquettos with a i tiarp Spucttlic
geicht to facilitate imumersion in thu bLath it wvas legirobls to
S¢ prossss of high canacity and ovontually to hoat the cuttin,:s

‘0 tho limit of plasticity, torwhic’ howsver gaquinienits a2re not




nenufacturasd.

In conclusionyve considar that brigustting is at prosent
an undrosiishle procos: or meluin; alualniun orf covper culi ing;s
in electric Lwwuineis, vneore Lfuvedin: inbo the rurnace g connletely
mechonizsa ant the malting ol un=-bri-ueltsd cultin s worlis vary

well,

.= Prgparation of lead veste and scrup of lsad hased

alloys

Mg oporations for priaar, srocessing of old metul and
geren contoeinin, lvad wces cen.rally, siaple. fhoy are aciilovsad by
speciiic ecuilin ¢, lomontling g sorting aobious.

in asnlying; tho tuchnolo ;y for »rinury prococsing; of
load serap s alw Lo 5o ootoiln a rav naterisl with as low an
impurity con.:ot as cosuiolu,

Lhw, bhoa quration ol sow relining ciages is reducod

glininatud)ylo.crin, wlso tho e bul locs.

Acobr o1 alw Lo Lo coiveln uirscily ou alle;, Lhe couipo-
gition ov. wideh ic vir, ecloow Lo et or hw und alloy, oo LO
obtuin sorw vrealloys in whiech useial olemuni s sucn oo tin and
laad concentriatad. Jiv:ue preallo,s are usod subuoeyusntl,; for obe
tainin: coms antivriction 21luys or orintin, alloys.

Priaary proc:oocin ol old mstal and scerap is .one uccor-
aing to well oHroved nmethiols Tor wnch Lypa of serue, thuct

- Shtsal and tuos rollsd proiuciy, old meoels und cerap
procussing Ll wone by cutting for gauging. jubvs are cut no matter
what size they ure, und are {lationeu ani buent thus applying py-
rotachnicul control and sliininatin,, the pocsibilitios oi water or
glude convont charactsristic of cheuicul plants which in contuct
with the melvin; bath can cause serious accidents by splasning

workers with wolten mutale.
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- Processing of lsad-sheathsd cabls serap is usually
daons at the procsssinz unile of the gnterorise for metul eollec-
ting joscause of uifiicult, oi trunspori. wheue wall=siiione !
anits use opecial aviess. First or all,ihs caovls is cut iuto
1, m lou: Hisess by meuns o, an aligabor Lyp: chesr or a ,uillo-
tine. Whe iron-armouring is Liwn cumovad an. b jute insul-tiou
is renoved, 1Mo lsai chsaln is lon,itu.iinally cui with a wahanical
gaw. The last cparation is Li rewoval of Uhw vapae. insulation
irom the cooper or aluainiuva wires.

In econt yvars soms countrics nave aceooupslolva Lhe:e
oparutions on pecial equiniunt Jor cuble.: disnantling .

rais bypo of equijeent is nijhly sroductive ubilicing
g continuous »Hrocess reuulting in ;o .od qualit, pro.ucts,

Song rethous v wsliing the leol sheath an. buriiily; Lie
insulations arv cu wlotely contru~inilcacad. <310l of l.ax oy
burning the incaletion in special iurnaces i15o.lus in rrab losus
ol lea snd by tho ifavuriilestion of cun oG Vi wiein 1uad,
Contruiination with leal walue Ly copper wirs wseless Unr bhe faord
cation of hi b quulity =21loy5.

- Procs.cin, o: luual from oullets is carried out by
ms leing then in vosuels at o teupurature oi 400°C. T gxtraction
yileld ol hard liut i aboub ©o.

- Lyl parits are dicaantled and cargiully sortod.

Citting is .ows o, itnowvn asthods sucih as shesar or sitillotine .
ortin;, ic dono by (he harunsss on benuing teuts. ALL tho parts

8re pyrotechnicrally cout:ivlleu after dismaentling.

4,« Praparation of Uxilic waules

Preparation of Acciuulators vaste

In recenv yearcu in or w1 to obtain as high extraction

yields as possibla, several nmncusing methods have been tested.
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Research has proved that some stages of primary processin; are

essential,

“rimary processing methods vary as a function of the
furnac ‘s in which scrap melting is going to taks place. Specia-
lists of variocus countrisvs arg;ue about the superiority of some
methods over others.

vorn ocut accumulator batseries pass first of all
through tho dismantling stage which consists of remowing the
plates from (he ebonite box,washing thew with water in oruer to
remove the acid, separation [frow the plastic weparators, and
cutting of bridges and of copper contacts or brass nutffles.

The sludgs residue in Lhe boxes iy collected seprately
and dried to facilitatu trensport,

These operations are carrisd out the Scrap Collscting
Works, which proviigs all necoeseary measurses for labour orotac-
tion to eliminate the ianger of sgpraying witli acids during the
dismantling stage.

The vregoneration process produces the folowin, matorials

- accunulator plates

- sludi;e and a part of the shaken paste ;

- briapes

- ¢coppaxr contacts,

All these are stored seprately and delivered to the
works for prococsing secondary non-ferrous motals.

Some specialists rocommend the separation of the (oids
from the lead pasceu, and to wash these with soda after shaking,
in orler to remove sulphwr as a sulpiats thus ovtaining a raw ma-
terial which is usoful for tho pro wction of lead and so wich
can bs usasd for ceccunulator favriczbtion.

“'ha lwal pasts is vrocessed only in worke where the

sroblun ol selluetin: volatils . ust has been solved.
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Recently more and morae speclalists have advocataed the
careful processing of accumulator wastes, thug obtaining a high
extraction yield which offsetg the aextra costs of brimary pro-
cessing.

In some countriss 8pecial inctallations éxist for the
following uparationss

- breaking Jown of worn out accumulators and accunula-

tors wastes ;

- washing the crushed products so as to separate a
rough me tal part consisting of mora than 965 metal ;

= separating ths sludge, then filtoring; and thickening
resulting in a Jdeposit with above 70% mstal content ;

= Separating the ebonite wastes and plastic wastes,
leading to a fraction with less than o,4:. lead content,

In Roumania accumulators arg dismantled in the Maetal
Collecting Works and then are delivared to secondary non-ferrous
metallurgy works in the saparate forms already mentioned, that
1s & scrap plates, sludges and some times bLridpgss.

The wastes of accumilator plates arg me lted together
in order to obtain an accumulator alloy, which after removing
the fine copper paste is required for the manuracture of naw
@ccumulators. Because of possiblecontamination at the storing
units or during transport they sometimss also reguire tin refining

Bridges are used after separating copper contacts and
brass puarts to obtain technical lead.

Sludges are briquetted or pelletized to reduce melting
losses,

In these days when the processing of accumulator wastes
at the melting stages accompanisd by the liberation of noxious
gases which could endanger health, we consider that careful
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primary processing by prasvious sorting and blending and by
wat srinling is a vital necessity in addition to the econonic
consideration which matters are still discussed by specialists.

Howevar,this type of processing creaies coniitions Ior
ths automation of furnace charging opsrationg and 1or process
re.ote control, anl tharefors nucessitales protection maasures
against noxious (asss.

In conclusion, in order to increase extraction yields by
inprovoed msthods, a5 to cnsure gsafe working conuitions, it is
necousary to pasc the accumulstor waste through the washing,
neutralization and ¢rinding stages, and even to separabely
the small iractions.

In this respect several experimeonts have been carried

out in Roumania,with good resultse

Proparation of Lead Cinders and Siafg

Load cinlers and ola:,, and those which contain tin,
antimony, inelu'ing siudges from the accumulator batteries, are
processed either separately or mi.ed, according to their compo=-
sition and to the amounts availabla.

mhese lea. cinders aroe thom pasced through the scree-
ning stage to isolove tho- umall fruction below lo-le¢ mu, which
are subjocted to Lhu aj;lomgration, briquetting or pslletizing
proces . Those cinisrs, to ether with pieces L1 ,er than lo mm
are Lhen m:ltad in the water=jaclot type shatt furnzces, in elsc—-
tric furnace, with ulectrodes,or in the rotary furnacs e

We conuider that the agglomerotion process, still pro-
velent in s~me counurics, will bs raplaced by the briquetting
process because 2glomaratio:. ol léad cinuors is used for sulphur

sintering, but not also for roasting.
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The briqustiing procsss has no lead and tin lossss
1ur Lo volatilizotion, and there is no danger of load meliing ot
stasae.

Anothur advanta 6 of briqueiting is that it requires
no expensivs installatlions, thug Procucsion ¢sis ars  uch lower.

Aglomsrution tales placs on t:bloy or on bults. The
pProcess 1s simple and invelves only einders sinisring which is
accomplisiod by burning: *hs coke dust ntronuced into the batceh.
Tho aglomsration process develops well whan tha batech eontiins
25-40, luad. Incrgase of the loud conuLunt lncrvases dificuliisgs
Mg Lo omulting o1 part of the lead e n.ont. ‘'here Tore rich c¢inders
are mixed with the nece: sary flux and also with poorser cinlers,or
with the [ rannulatua slay, frow wslting. Average produciivity of
the aglomeratied aysregates is about Zo to batch/ma/a4 h. Lead
gxtraction in the agplomerates is 96, and that ol antinony 94,

50,016 noticos that alregady at this sta;e of lead and
Uin reclamation a lar,c amount of uwetal is lost.

briquetting of loau and copper cindeirs was studied and
elvocted in the plant " Heferal " in Roumania. The process
consists of briquetting cinders with a bindor (in this case bitu-
men) by means of o brique: ting pruss. ‘ihe briquettes obtainou are
subjscted to a drying=-oxiuising procesg. Briquettus have a very
high mechanical resistance(l>o~lbo kg/cm%L and beheve well in the
melting procssc,

In the case of briquetiing cinders which contain aceu-
mulétor sludges, it is recoumended to neutralize tho sulphuric.
acid content by auding lime wust. Sincs without noutralizution)
briquettes will pulverise uwuring the msiting; process.

Both copper anu laad volatile dusts are pelletized as

this is the most economic preparation procsess,
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At " Neferal ", pelletizing is aci ieved with limg slurry
and subsequently dried. Pellats have an auoquate mochanical
strength.

In conclusion, we concider that the future trend in
primary processing of lead an. coppsr cinders and slag will be
the replacemsni oi tho ai;;lome ration procsss by the briguetting
process. lbven tho pollstizin_ proceSs may be introduced, ou it

{8 very economical lor very suall rractions such as volatile dusts.

Preparation of Cuppcr Cindurs ani olaig

Coppar’ oxiuic wastus arg preparsu for miliing, using
the same mo.als and equipment as for tho preparstion of lead
oxidic wu .tes, which is why we shall not consiuer thew separately.

the preparation methods in vicw ol their aglomsratior
are 3

a)- ag;lomuration on tablus or belts

b)- briquatting 3

¢)- polletining.

Only th tirst two procecses are practiced. Pelletizing
of cinders is thsoretically possible, but 1t has veen Je.ions trated
that pellets do nou provide the desired characturist.cs.

Althouygh sowms publications claim that ths vriguetting
process is liuws pro.uctive and loss g licient, wo concider that
in the procassing of copper o.idic wintos in smaller countries
such as Rouaania,the use ol thu oriquetting process hing proved
increasing uriicient when couwpared with thy aypl.meration precesss

AL " Ngforal " the briguetting process taxss place in
g similar installation to that used for uriquetting lead oxidic

wastes, changing the briquettes composition and the drying oxi-

dation parameters.
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- Preparation ol Aluminium Cindars

these cindurg arse prepared in a cylindrical sieve with
contincus foed and various types of mille for grinding the agglo-
merated part.

+ho smell particles (below 3 mm) pass through thoe mes-
hes of the sinve and are used as a saw matsrial tor various pur-
poses.

The rouph part, especially the lumps are aiter baing
ground durin; releation, sereened Lo obtain the small vavticlews
which are sspeclelly used to produce zinc sulprateythe siuvae 9 joce
tion, wiilich represunis ths motal part (the metal carie. over the
criist)  impurified wilh iron ivees and othur alleys is less tu-
sible. Biluve rejoction isgorted anit wunt to the asltin, procuss.
Thus, about <o, ol Lthe cluminium zmetal oxiocting in e oprusts can

bo reaclaimed and ths roct by axtraction in the chemical vrocuss,

IV, PlOC..SCING OF OLL i AL Al OSORAP QO.UCALGING

COPPLR ALiD ALULILIUL, Wi 1CH Rugulity SPLCLAL

1 GA U sy

Prapsration of Inculated vl wireu

Mechaniral iisinantling: of power cables in fensral
presents no problsms. Praperation of insulated and mixed old
wires ig a more difficult iniuctrial oroblem which is as yat
unsolved.,

Scrap comprising insulated wirus contains copper of the

’ti;;hcst quality. As the coppor wire is protected 1its quality

remains unchanged until dismantling and preparation for melting.
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All the roastin: methods (insula%ion burning) lead to
copper dejsradation so that vhen melted, copper must be passed
through the refining stazes. Thase operations baesides be ing asso-
clated with high rrocecsing costs also result in copper losses
of 2,9=bne

A modsrn me thod for separating the insulation from the
copper is by cutting the insulated wire in 25 mm pioces and by
separatin; the lichter part by msans ol compressed air.

mhis mgthed can be applied only for wire insulated with
P.V.C. and paper.

ihe r-spactive msthod cannot be applisd to other types
of insulated vires, such as for instance thosc insulated with
cotton and covure: witii a lsad shoath. That is it cannot be appli-
ed Lo bLios. Uypoas whoira the insubtion adheres to the coppsr wire
and Joes not coms off whon culting.

Vi ficulties arise nixed wires contailning old wires.
sxperimonts with aixed virvs to find genural methods for the se-
paration ol all typus ol insulating matsrials’ shovied the nscesity
of applying a systen ..od on ¢

- cutting of wires in 1--2) mn ieces 3}

- tresating with a 9-1Y ..a0: solution 3§

This solution diSsolves LiLumen and the fat substances
with which they ars ilmpwwnatew, ani weparates the paper and
cotton inculu*ion .

- thy s all partg,troated in Lhis way,are passed
through a ma nstic :gsparation for romoval of the iron 3

- tho insulation 1is rewoved by means separating in
heavy liquids 1

a)- with ].,75-33:/(::115 specific weizht for imsulation
separation 3

b) with 3 gr/cxnp pecific weight for sluminium separe-




tion

The concentrated copper metal slurry from which lead
is separated, i+ dried, oricustted, uni .ent for malting.

Coppsr obtains i by this methed aay contain tin from tin
coated wires 'n. lsad {rom lsad coverau eads and othsr clements
with whieh tho serap is conloiinated. Anal, uis hes ehown thal one
can obtain a ucterial with 99, =44, 3w copmsr, which can be used
diryectly wishout lurthor treatment for producing copper alloys,
Comparatively,from ths same scrap o content of only 96,8% copper
resulted {ruvu rossting; insulated wires.

Jhen czules have w Llsel oru, au woll as iusuletion ’
a8 in the cace wiith alwainiuuw cavls s, separation is carried out

by means of a special benech ior vith-drawing the core.

Processing of ii.etal LCTap

Copper-iron vimetal ocrap is usually procesuod pyroms -
tallurygicaily Ly char, i, into the shul't Iurnacs. Praougnt techni-
ques usse . roat amounts of Limstal with very thin cupper la,er..
Their procuusing in the batches of shatt furnaces i. not racouLen—
ded sincu copp:r oxidie wastes or lsad=copper coLeantiraley wrg
me lted.

Chemical or eloctrochamical separatiou of the copper
or tombac layer is aivisable.

Scrap cast aruminium-iron uvimetal bushing can be se-
parated by heating. lakin,; into account the <ifgrent e aty conduc
tivity coe.fici:nt, ths two msetalg separute sacily.Tiis me thod
cannot be appliu i Lo separate tho aluminium=-steel bLimstal obtainsd
by rolling. Scru. of tuis typ: Las not yat boen useiully utilised.

Preparatio:.. of Lcrap (allators .or wolting

This operation is dons by heatin_ the roviators to the

melting temperature Lf the alloy nceld ter soldering the braus
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sheet, whi h forms the honsycomb of the radiatar.
Melting is dong in grate furnaces which collect the
Pb-Sn 2lloy used in the fabrication of Pb-5Sn alloys, and the
bracs shsel is molteu to obtain  copper alloys with lead, tin and

zinc contont.

0l1ld .stel and derap fronm ilectronic wsquipnsnt

Phuir sorting is a particularly difficult opsration.
Usually, one triss to .wawve tiw copper wire, the colils, the scre-
enod cables, ths condsrsers, the reuistors,itc. When aluminiun foil
waste is roecuired in rolls iv ic mslted es suche. Small pieces
must bu lirust oseluetied.

doltin; of oil entailc Liigh loss of aluninium,dus to

)
the larpe oniisation surfaces. llor dows baling solve Lhe problem
of loss unlor optimun conaitions. selilin; of paper bachked alumi-
niun £oil is nol advisavle.

Aot o bLious involve cuuting the paner-backed alumi-
piwn Loil ssoaruving by vlowling counprossed air. this procuss is
non-giticient and non-procuclive.

1he proved e Lhiod 15 to lwat in a spocial hermetically
closed furnace. Af'ter {ig buarnin: of pasrer and orjuiic compounds,

the toil is easlly seoaratad by claving.

Provapution ot old Uin anu “inc wmetal and Scrap

“he praparstion oif olu tin mital and scrap is achieved
by the folloviin; mytiiods 8

9)- tin is roclaimod irow tin-covered sheet scrap by
the slectrolytical mitaods.

ha proecuss of tin-removal 1o tha suvject oil anuther
paper so we Shull rnot .¢scrivs it here.

b)- tin metal ani ucra, is usually prepared liks lead

sorap ior obtaining Pb and Sn alloys.
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Preperation of old zinc metals and wasts in done by
sorting in order to obtain zinc and zinc alloys without mechani-
cal impurities. Such products are used as raw material foir zinc
oxide production. Only zinc sheet or printing blocks can be used
for brass fabrication.

Zinc cinders and volatile dusts are pelletized to fa-
cilitate introduction into procese for extraction. Volatile
dusts and zinc cinders are separated according to granulation
with a view to using the small sizes, in the painy industry, the
medium sized fractions as raw materizl for zinc sulphate, and

the remainder for zinc metallurgical extraction.

This paper attempts to present the prevailing situat.on
and the developing trends for techniques for preparing non - fe-
rrous old metals and scrap metal.

It has been noted that adequate preparation prior to
melting improves the quality of scrap which can be used directly
in the preparation of end products without intermediate melting
and heat refining operations, which entail metal loss and supple-
mentary costs,

Parallel with the application of wo.ierr technologies
physical - chemical methods for quick anezlysis have been introdu-
ced which further technical progress in this field. Thus increased
efficiency has evolved in selecting the components for the batch,
an operation which passes from art to science by introducing
efficient methois based on mathematicul calculations which have

been carried out by electric calculators.
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The provisions concerning the preparing process and
the preparation methods are vital for the full reclamation of
non - ferrous old metal and scrap.

The efficiency of reclamation, and ultimately the ra-—
tional utilization of non - ferrous metal, is dependant upon the
good organization of these activities, and the provision of ude-
quate technologies and installations for preparation.

These show also the special importance of scrap recla=-
mation to developing countries., These countries are able to orga=-
nise efficiently collection ana preparation of old metal and
scrap, simultaneously with tne growth of their iniustries,.

It is also necessary to organise efficient reclamation
a8 new types of scrap appear,

Therefore, it is important for new technology designs
that will provide scrap, to suggest means for its reclamation,

Concerning the introduction of new types of alloys,
we consider that it is important to provide instructions for a
rational utilization of resulting scrap as well the quality stan=-
dards, work imstructions, and procecs rules.

In this way, the nstional economy will benefit from

efficient use of non = ferrous materials.
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-SUMMARY -

The paper deals with sources of old non - ferrous metal
and scrap, and the importance of their being understood,

It is particularly important to know the sources of old
metal and scrap, their origin and classification, in order to
énsure adequate storage and transport from their collecting place.

The fullest reclamation of all useful metals from old
metal and scrap can be achieved only by complete utilization of
scrap in order to obtain end products as like as possible to the
raw material. This result may be achieved only by preparation of
old metal ond scrap right from the source, always allowing for
the necessities of the processing plant.,

Methods of increasing extruaction yields economically

is ensured by ;

a)- Knowledge of source and composition of o0ld metal
and scrap ;

b)- Claskification of old metal and screp in accordance
with quality standards. This proves the importance of compulsory
standards for their classification. When & standard for non - fe-
ITrous scrap is conceived one must cousiuer the quality requirements
demanded by the processing plant ;

¢)- Provision connected with acceptance, discharge,
transport and storage, in order to avoid any possible contamina-

tion.

d)- The organization of enterprises for collection and

delivery of old metal and scrap to the processing plants ensuring




quality requirements.

@)~ The organization of preparing lines of o0ld metal
and scrap to ensure quality requirements for full reclamation
of useful metals.

Some of these provisions are confined to the source
of scrap, some to the collecting enterprise and others to the
processing plant.

Advanced preparation is usually achieved by specialised
plants that provide more complex installations,

The paper shows what type of scrap is collected in
Roumania and what are the preparing phases provided by collecting
enterprises and specialised plants for scrap processing.

Also noted is the particularly importance of raw ma-
terial acceptance at scrap processing plant,

A characterisation of each category of old metal and
sorap is made as follows 1

-~ copper and copper alloys 3

- zinc and zinc alloys 3

- tin and tin alloys

- lead and lead alloys i

- aluminium snd aluminium alloys.

The characteristics of old metal and sorap are presen—
ted in three groups

-~ 0l1d metal and scrap in pleces 3

- cuttings i

= oxlde scrap.

The preparation of old metal and screp foxr melting
and reclamation is the true theme of the paper and thevrefore the
preparation shedule is presented in detail in terms of base metal.

The author presents the preparing technologies with

process-flow diagram now applied and at the same time pressents
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future tendencies in this filed.

He has described the preparing experience of "Neferal"
works - speciulised for scrap processing, and the efficiency of
used technologies, comparative with world experience.

The preparation of old metal and scrap of aluminium-
based and copper - based alloys is achieved by pyrotechndcal
control, sorting, dismantling and baling. For this, specific
equipment is used.

The prejaration of cuttings of aiuminium - based and
copper - based alloys is achieved by the tollowing schedule i
breaking up , deyreasing , iron - removal and briquetting.

bue to deficiencies in degreasing technologies using
rotaey drums, modern methods of degreasing with solvents have
been tested.

The preparation of lead and lead alloys scrap, is achi-
eved by using specific equipments for power cable dicsmantling
and for tubes,

The preparation of oxide scrap contsining copper and
lead is accomplished by aglomeration or briquetting.

The preparation of oxide scrap containing aluminium

i8 done by mechanical or hidromechanicul technologies.

The preparation of battery waste is usually achieved by
dismantling and sorting, bu. in some countries special installa-
tions exist for the operation such as breaking, washing and
separating.

The preparation of old metal and scrap containing co-
pper or aluminium, which reqiires special treatment , is made
by specific methods.

Parallel with the application of modern technologies,
physical - chemical methods for quick analysis have been intro-

duced.




Tn conelusion, it has been noted that the previous
provisions connected with rational primery preparation and mo-
dern methois of ;reparation are vital for an economic recle-
mation of non - ferrous metals.

The importance of these activities imnd developing
countries has also been pointed out.

neveloping countries are easily able to organise el-
multeneously with developing industry the collection and pre -
paration of old metel an. scrap.

Knowledge of the source of old metal and scrap, and
the applicction of modern technologies for thelr preparation ,
provide all the necessary requirements for a full reclamation

of non - ferrous metals.
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APPENDICES

PROCESS FLOW DIAGRAM
FRETREATMENT OF SCRAP OF COPPER BASE ALLOYS
USED IN ROUMANIAN WORKS

Reception
Grade on categorles, groups, and sorts

014 metal and scrap 01d metal and scrap
too large for processing suitable for processing
) /
,Pyroteohnio control Sorting
and pirotechniec control
Dismantling Pressbaler Dismantling
Sorting Copper-iron Iron serap

1

Iron scrap Others

non-ferrous sorap
(lead, aluminium,qees)

Store

|

Smelting in
Water—-Jacket furnace

IR #
Charging for alloys making

Processing
in speocialised
Plants
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PROCESS FLOW DIAGRAM

PRETREATMENT OF TURNINGS AND CHIPS OF COPPER BASE ALLOYS
USED IN ROUMANIAN PLANTS

Grade on oategories, groups and sorts

Receiving

Soreening
[

-

Small

——

turnings and ohips

Fibrous
turnings and ohips

'} i LE?Fsher |

on oategories, groups and sorts

Store

Dryer

to remove oil and water

!

Turnings

1

Magnetic separator

#

Irony sorap

!

Water—Jacket
furnaoce

Screening
| ju
v
As powder ohips
Water-Jacket furnaoce
store

1

Feeding in the melting furnaces
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PROCESS FLOW DIAGRAM
PRETRBATMENT OF COPPER AND LEAD DROSS AND ASHES

Dross and ashes

$

Soreening

| L

Below ten mm Above ten mm

Binder

I I ——

Homgenizer

Water~Jacket furnaoce

Briquetting plant

Soreening

Small fraotion Briquettes

e U

— L

‘ i

Drying and oxidation

!

Water-Jucket furnirce






