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The act that many cousntoiec of Asia, Africa and Latin

Anerica Lave smbwurred o fhe road to

divigpendent developmea:

-1 R D RSO R v v ywee g4 A e ) N - .
credated the necssusiy corvlrsiore “or resid groweh of indust
i vnese counteoion, Jarviculariy oast was the growth of

production of acn-farrous meials.
Increment of rrucictior ot Nun-Jerrous metals
i weveadping sountries

(in per cent)

Metal Average annual 1ncre~ Share of develop-
ment ol production ing countries in
for 12%6--15¢Y worlid producticn
world Aeveloping e
countries 1955 AL
Alurinium 2.5 x) 0.3 4.6
kefiuned coprer 2elY 3.0 2247 32.8
Load 1.5 1.1 25.5 22.%
sinc 20? 5.0 6.7 8.8
Tin - 0.2 3.7 45,5 €8.5

x)F"or 12 years production of aluminjum in developing

countr.as has incrceased more than 30 times.




The above date reveal that averyge raves of increment of
non~ferrcus melz; production in developing couniries cone
s.derably exceed Lhe increment in the world production of
these wu.halc,

The rapid growhh of national economy i the leveloping
countries was sccompanied by continaons jrowth of non~ferrous
motal consuwpticn ip tiece counirlias,

Thus, the comestie cunsuavtion of non-srrous metals
in aeveluping ¢ouLtries ifer 1956-1%07 nas incressed in the

following way:

aluninium -~ 7.5 times
copper =~ ainost 2 tizes
lead = 25 {Limes
ziuc = 2.0 times

Assuming the averea;e agirual rates of increment of non-
ferrous metalsg censuwntion in developing countries at the
level of 1956 «1967, the absolute consumption of non-fexrrcus
rclals by Lhese countrice t- 1975-1980 snall incresse up
Lo the tollowing valuus:

I'rogpective growth of non-ferrous

metal consurption ia developing countries

L e - e

Prospective con-
tual A -
cﬁgssgb- nﬁ;ﬁ”?ﬁirﬁf sumption,thou tons
Metalg tion in  ment of con=-
1967 sumption .
vhou tons for 195¢- 1975 980
-1 \:"‘,?' 4'5;

Alumirtium 314 18,0 1180 2700
Leud 243 8.3 460 680
vine 307 9.4 630 9e0
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It should be noted, Shat sctual coasumption oi non~
ferrous metais by developing counvtries is somewhat higher,
sincetg%ove mentionsd data do nor cover non-rcerrous metals
included in imuurted equipmernt (aatomobile pistons, radia-
tors, bearinga, cablay products. obe).

Accordiss to the world practice, the ratio of scrap
iormation and comsumpntion of non~ferrous metals (including

those contaiped in alloys; is as {ollows, in per cent:

aluminium - from 8 o 34
coppaer - from 3C to 50
lead - fror 20U to S0
zinc - irom 20 to 35

If the above retios, evou ap;roaching the lower limits,
are assumed for developlag countrias, the approximate raw

material rescuccea or secondary non-ferrous metals in 1975~
1980 shall be as foilows:

Approximate resvarce:s of non-ferrous metal

scrap in developing countries in 1975-1980

Approximate recourcas

Meualx) igcgagffgggitio?or scrap in thou tons
sumption 1975 1980
Aluminium 20 240 540
Copper 30 8% 110
L,ead 20 140 200
Zine | 20 126 195

x) Including those contained in alloys
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The above data ers indicav.ive of coutinuous growth in

4cTap sourcer irn wevcloping countries and of creation therein

2f sufficient ran rmatoeriat base fon establivhment of their own

< - LYY JUSUR,
‘“C‘:Onﬂb.‘t‘f Noa=2 ¢ 1Ty

Howevor couwusnlio.. of [OM=LeTrons motals and consee

duently as gL ol ~YalPy wle Lo Juliervant

in difrerant coun-
cries, that the vroblen o) e tablisbment of their own secone
dary non-forraue, aadalioneg: should he solived sepsrately

oL 2ash particuler “odhiny soth from the point of view

0L Capacity ol vhe *nterprises and frow the voint of view

Cbtlme of Cousuricidicn of tl:e proposed plants,

Beforc “urning Lo the asjor subject oi this Report, it

33 worth Lo duell o= iie hisn ¢ceonomic erficiency of secondary

ron=ferrsu. Selal curgy.
Az & rogult of relocively low naserial, power,transport
adotabour ecxpenditares

-

» Gtue cost price per 1 ton of secondary

non~ferrouc notals (nes acceounting Yor tne cugb of primary

'nd seeonanry o, Salerials. since the surices tor the raw

asterials coe tuljuacted Lo Sigb. tivant fluctuations according

Lo the maries cendition) makes 4p oniy 15-25% of the cost

of similar PTUNATY non=Ie¢rrous metala,
opecific canital, investmuuts required forp construction

5f enverprisas of Secoudary nroa-~ferpous netallurgy are nearly

10 tines less Lhen thous required for coustruction of enter-

prises of priuary acu~-ferroun

aetallurey,

That is why in oraer to reet ever growiag requirements

of developing courtries ia non-ferr

ous metals, creation of
]
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secondary non-terrous matallurgy in these countrics is no
less importaat problaen Lnan vevelopment ol production of

primary aon-femrous nehais.

Bag.e Priacicles of Procospuing of

-

JCER 2D BEP IRl LU n}t,‘. ad WS LRp

1. High qualiity off socendary acn-ferrous wmetals, mini-
mum loscesk of metal A meltisg, capacity of aelting units
and other lechnical snd ecuncmic Jaia depend mainly on qualie
ty oi preiiminary preparation oi the charge.

Unsatisfactory preparation of scrap, iL: mixing and
convamrinatinn inev!iably involves the deterioration of tech-
nical awni ecopowis data at processiug o these wosy valuable
gecondory rav waterialo.

Tnus, Tor exmnple, whiie meltiurs non-ferrous metal clips
which have not ueen prolamisary degressed, tie oxidation
loss of meval znereases Ly o4+, and alloys aster melting will
contain night convent of gases and 1ron adumistures.

Sometimes, ue Lo mixdng of chipe of vaerious alloys,
efficiert procecsicg i Lhese becovme:s imposuvible.For exauple,
it is pracvically impossible Lo separate tne mixed chips of
tin and aluminium cronves and such chips can Le processed
only to oclister copper with conmsiderabie losseg ot such
vValuable componsnts as tin, sluninium, lead, zinc, the cost
of which ofton excecds that of copper obtained.

Therefore; at desigring enterprises of the secondary

non-ferrous metallurgy in developivg countries, particular




attention should be paid %o the stock yards and raw materials

storages, the nreas of which sheuid allow for separste storing

of variovus actal o0 Alloy, werap.

Qo Whe wali urincipie pleceleruining the most effective
Miilizatvion ol peon-leivouis webad Sersp 1s o ensura the most
complete and cemplex cxtraction of all valuable compouents
contalied 1in scriu, thls con Do schieved Sty provided the

SCTED L Dretessed .ato metads and sllcys similar or cloge

§ e

4 CompPO3LYIen tu initial metverials. Sor 2Rample, scrap of
“in bronze should Le processsd inko Lin vrerze, serap of
oluminiue Lionze - AnLto aluw ildam sironze, scrap of  accumula~

tor lead - 1nto auuivenied Lrad, etco.

WETRODD CF Y INig SuRad AND o ACDES QF

, 4.

NOM=-RLRRCUT KPALs

1s Herting of alaminiwn verap oand wastes

When remclting aluminiua SCrap the following specific
fentures ot 2lumirium should be caken into account: high
affinity to oxyoen; quick iurmailon ol solid uxide skin

voleh prevents wotel “rom lurther oxidizing: high hoeat capa-
Citr and lab:at heal of fusicn; reactions of aiuminium with
carvon and nifrcgoen ot bign Lenperatures accompanied by i1or -
nation ¢t c.arbides and aitridesn deteriomsting mechanical pro-
verties ol alwmin'ium alloye; impossivility of reduction of alu=-

ninium oxide by meane ot carbon nonoxide.
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Due to high aftfinity of aluminium t¢ oxygen, the reduc~
tion smelting as wull as oxidizing refining of ite alloys in
gacondary aiwuilium mecaliunpy ara wmpracticable.

At presen’, & greal ocowbor of Aalualaiam alloys of various
compositions iy bewng producese {(in the ULLR, rfor example, over
100). Therefore scorting of aiamirsiowm scrap wust ve performed
with a special cans. Sorap Zoould be sorved according to
allcys to be graduced o6 vids particular plen?

Calculation 27 bue cnmvge in ihe secnondary non-lerrous
metallurgy 1 a very iluportant and complicaved opevation.
Thereiore calculation of the cburge aut large plants in the
USSR and some other countiies iz performed by mean: of gquan-~
vometars and el-ciupronic coumpuhers,

Within several winutes thiys complex can give an answer
as to the most advis:tlc ulilization of the scrap components
in melting o high-uality and e:nousive grades of anlloys
and with ninipun consuwaptiop orf z]lloying metals,

The following turee graups of alwrinium alloys are usual-
ly produced from altUdiitilian 3CLOpES
wrowght sliloys (iur .reauiwen! undsr preseure), containing

coppes, mauganesze, megnesiuvm and zinc as
the main alioying components;
casting alloys ~ (for shaped casting), conteining mainly
gilicon, suprer, maghesium, mangzanese, zinc,
nickel and some other alloying additions;
Deoxidizers -~ (for deoxidizing of steels and smeiting

ferrcaliuvys) micu allow for the highest

content ¢ " acpistures of iron, magnesium,

gillicon sud mangnnese,




When desermining pacticular grades of allovs, special

atiention should be pald e Vhe rovrional sconomy require-

menbs ol deveiloping coaatoies, «f wWell ag Lo avoilability

)

in these coururies cf sk $adqustries as machlns Industry,
gubomolile incuitry, stael nayiag, wic whicu are vhe major
consumess of slumliniam as loys.

The coarge ior proiustion of gneondary elumipium alloys
usially cousista ol sorbed sciap snd alloylong petals: COpper,
cilicon, wagneoilwe, nansunese, Zi.c, nickel, atc, ac #ell as
primary aluxiuiup cr pure cluminius scrap t¢  uiminish the
impurities content of the a1, 07S.

To protect aluminiiu agninst axiaation, melting of
glupinium scrap .novid be carried out 2§ a rule unuer
fluxes, coaniswipg of a miytupe of vericus salts. The

most usable saits for £luxes preparabtion are the foellow=-

ing:
Specific weight Melting
Salt formula -~ poigt
hard melved oo

Malcium cbloride Cadia 2.15 2.06 4
nagnesium chiocvide MgCl £.18 2.08 715
angauous chloride #nCi 2.98 - 650
Potassium chloride KC1l 1.9¢ 1.5% 772
sodium chioride NaCl 2.17 1.55 805
nine chloriie 4nC 2.91 - 365
Sodiun fluoride NaF 277 1.95 980
‘ryolite H35A1F6 2.5 2.09 995

Carnallite MgC1l,kC1 - 1.5 487

.;_




Fluxes of the jollowipg compoaition are widely used in
the secondary alwainium wetaliurgy <7 tae Soviet Uniom (in

per cent):

Covering kefining
flux Ilux
Sodium chlorida 5C 93
Posassium chloride 50 37
Cryolite - 10

The selection of fluxes for developing countries should
be based on availability of natural salts and on their cost
in thesc countries.

For secondary sluminium melting, usage is made of
various meitving furasccs wialel: can be civided into several
groups sccording to the type o power uced (Zlame and elect-
ric furnaces), type of wuor.iag space (crucible ,vath tfurnaces),

method of metal tapring (stationary, rotary furnaces).

1., Fiame Keverberaiuofy -urnaces_

Reverberatcry furuaces are .most widely used for 1t-
ing non-isrcous “otals and, irn particulayr, gecoudary alumi-
nium. Tiese rurnaces are Ligrly efficienc, simple in design
and in maint-nance and 40 not ueed 01 tan ropairs.

The main disaGva.tag: of Teverberatory furnaces is a
contact of urnace gases with the surface of moiten aluminium
tnerein wnich cusises oxidizing of aluminium and its saturation
with gases.

Reverberatory furnaces of various capacities are used

(according to the bath size) and vary from 7 to 50 tones.




There ere iurnac2:s i ap te 8C-ton capacity in the USA.

vutput ol tie furnace deperds upssn Lhke hearth area.

In rec:u% years i Lie o&A and countriec of dastern
Burope thore navs pegen lonstructed geveral round reverbera=
tory furnace:s 3iin removabie racia of up Lo «C-uwun capacity.

Rapic charging , £2:7 ¢l eamniiw of toe furnace rrom the
srxuil and hign outpul, 2ve he operating auventeges of the
furnaceas

Yevertevatory furnaces cain g “ired witi soldd, ligquid
and gaseous Tuel, The most artoctive {uel, nowever, when
n-'ting secondary aluminium in reverperatory furnaces, 18
natural or pioducer Jus.

With & view to incrzase the furnace output, reduce
metal lossos anl aecrease iuel consumpoion, in some countries

aud in the LISE researches are beinw carried out on using

~

¢f oxygen blasi Jor seliwng of geconnary aluminium. However,

+

she uge ot oxrgen for tials Luopese can te recommended for
chue large cain prodiction only.

Up~tu-cate mevervecatery furnaces ace equipped with
the instrwacnts encurioy autumatic coatrol of temperature
sad pregsure tn Jhe workiag caewnsr of she furnace aad of
the gas and air ratio, as well as with irstrumentation for
aeasuring anc rvecording tempesrature and pressurs at the
vaurious gecvion: of the Iurnepcs and {luss, temperature of

the flue geges, COT content in these 1 sses, gas and air con-

The mcst labour-consuming and difficult operation in

the process of melting is charging the f{urrnace.




Therefore this operation sinould ce mechanized to the maxi-
mum exterct. With a small volume ¢ production, Lhe use of
the tollowing devices migbi ce sufficients: incline? tabie,
charging shovel acviny, on a moaorail, chutes willi pushers,

etc.

Por charging the furnaces of over 7-tG. capacity it is

advicable to use the mruld charging machines aliowing for
mechanization, of not only the crhargin/ procegs, tut guch
labour-corsumang procecses as wixing 2t metal, slazging off,
mixdnpg in of chips into the oath, clesriag ot furnace from
the iron , slag, etc.

Method of metsl pcuring into inwxct moulds should be
gselected according to th: scule ¢! procuction.¥itih a small
scgle of production, moiten aluminium cap be poured into
the ingot moulds inghtalled ¢n tie car running along the:
narrow gauge railway.

At tne large scale of productioan, use is made of belt-
~type casting machines, €-% m long. Casting vi wetal into
the ingot aculds by seans ol these machines can te dene elthner

directly from ths .urunace tap hole or by means of a ladle.

Stamping of pigs on beli casting machines is performed
autematically, and at the end of the machirne the plgs are
piled also automaticslly by means ¢t special equipment.

Reverberatory {urnarces are designed for welting aill
types of aluminium scrap azd do ot require very through

preliminary separation ot ferrous metal perts from the scrap,




since they designed so as to allow for elimination of forrous

metals from the .urnaces gipectly in the process of melting.

In the Soviet Union the two-cuamber revarbaratory iurs
paces of 15=5" ton Lapacity sind cxvensive application . The
{irst cnam%er is lesiined “or meltine ol aiuminium sCrap,
the sacund chamdel serves at A ~eceivor.On coupletion of
Lelting L.oguid aluninlur s pouled cver into ths sscond
chamber, wh2:reia simrie of metal 18 taken 10X aipress analy=
sis, alloy 1is corrscsrd And tae ucial 1s cast into ingot
mouids.

The Lwo-chamber furnace bas the tollowing advantages
over the one-chambaer cae:

1, Zutting dowrn “he time [cCT which aluminium remains
in contact with ferrour metal paris, recults in reducing the
jprom content in tue melt.

2. The furisce cutout increases by 20~25%, the number of
personnel i2ing the same.

»

3, Casting b metal luto ingnt moualds directly {rom tine
gacond cnauler (riceivex) reduces losses of metal, #liminates
any necessity in using teening ladles and heating devices
and reduces tie zmount oI werk to oe pertormed by ovarhead
crares.

At present , clectromagnetic mixing of liquid metal in
the reververatory furnace 1s teing used at one of the
gecondary aruxinium plant in the USER.

The tasic technicel and economic 2ata at secondary
aluminium melting in two-chamber reverberatory furnaces are

as fellows:
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Metal yield 90-93%

Purnace output 3.5-4 ton/m2 of furnace
heacth per day

Coawentional fuel
consumprticn 150=-20C xi/ton

Consumption of Iluxes ap to 300 kgs/ton
2. Turnac?s_with inciined_hearth

One of the mnet lisbour-cuncuming op2rations on prepara-
tion of aluminium scrap tor meiting ils tne separation of
ferrous mectal parts. Due to this, the furnaces wita
inclined hearth have becn applied iz some of the countries.
The operating principle of theese furnaces is based on the
difference .n temparaturs of aluminium fusion (66C°C) and
that of iron (3580°C). Serap with iror parts is belng cherged
into *the meltiuy chamuer of the tfurnace. During fusion of the
pcrap, eiuminium ruus oIf the inciined hearth into the metal
receiver, wnile ilumrs of irun are bein, retained on ceramic
grate. Aiter rusion of aluminium, iron i: removed and a new
batch of .crep is being charged into the furnace. Shaft-type
fusion furnaces are sometimes used to facilitate scrap charg-
ing.

The gereral disadventeges of the furnaces with inclined
hearth are high losses o aluminium (up to 20%), low effi-

ciency and high specific fuel consumption.

- e e am em  wer =

In the USA extensive use for aluminium scrap melting




(chips in particular) has teen made of furnaces with open

external bath, or as the, are called otherwise open bath fur-
paces. The deuign of this farnace s rimiiar to that of
ordinacy reverperatory luarnale wilu  da 2xternsa chamtor attes
ched to it. Both crawburs (Cloted anc c¢pcn) are 1nterconnec-=
ted by meaus or two channels with drop gaves. Only first
(closed) chanmber is ;lired.

The massive ucrap charge 1s fed into the closed chamber
wherein it 13 being; fused ucder coverirg fluxes. After molten
aluminium has partiaily f£illed both cham.ers, the further
charging of ~hips is performed into the open chamnber only.

The open chamner 18 wou oelag fired and the charge is
being melted tuerein as the expense of torced circulation of 1i-
quid metal between botn cuembers.

The wmuin advintage ot the turanace aith arternal bath
is low ozidation ioss ~f metal, since in the (losod chamber the
metal is ali the time under rliux end the wetal level is not
disturbed, uand in Lhe opcen cnamber the aetas does uot contact
the turnace gases. #¥hiie e iting chips in sucn furnaces, alu-
minium loss is 4-5%, that a% scrap welting belag about 2%.

The disadvantage of tnese furnac¢e is comparatively high heat

loss in the open chamver.

- e emt wm aw e e

The rotar; drum-type iurnacos have been used extensively
in the countries of ¥estern surope for melting of non-ferrous
metal scrap. This furnace comprises a steel drum with refrac-

tory iining, rising by its two rims on four rollers. on rotat-




-15 -

ing the furnace executes ccmplete revolution. The charging
door and the tap-hole, are iocated on one side wall of the
furnace the burner (in tue center) aad water covied flue -~
on the other side wall,

From the pcint of vicw of ueat-engincering the rotary
drum furnace hag big advantages over bthe scaticnary furnace,
since tne heat iu trensferred to metal not only at the ex-
pense of flame raciation dbut directly from the heated wall
as weil.

As a result ot furnace rotation, metal is belng mixed
all the time, which also contributes to the heat transfer.
Thus, the thermal efficiency of the rotary furnace is consi-
derably higher than toat of the stationary one. The furnace
can be fired with liquid and gaseocus fuel and coal dust.

From the technological point cf view the rotary furnace
has some merits as well. The furnace is heaved-up very rapid-
ly and while on hot idle period fuel consumption 1s low;
the charge ted into ihe furnace is immediately covered by
liquid metal and flux owing to wiaich metal loss is insigni-
ficant. In a rotary iurnace one can melt various kinds of
aluminium scrap, including chips, clippings and skimmings
and droases.

Sampling of melting products can be done in any zone
of the bath with no interruption of ihe process. The furnace
allows for gas oubbling through the metal bath.

When melting aluminium chips metal recovery may be as

great as 96%.




Recently, short-drum furuacec witha dismeter nearly

equal to the leongth of thz furnace have found wide applica=-
tion. The design of thase furaaces w iows for heating of
metal witiiin a very scort perioc of bLama,

A short-drun furnuce was coanstructed according to Kolmei-
er's design (Rerlin). The guac wucht and burners in Lbis furaace
ere located on one erd wa'l wiih the result that the flame
traces out a LOrLowsiwe trajectory in working chamver, walch
considerably increases the thermal eificlency of the furnace.
Phe charging door and tap hole are lecated on the opposite
end wall.

Designs of burunere. flues, charging and transporting de-
vices, metal and slag 1adles, nir preheaters, waste-heat
boilers and dust catching arrang ments depend upon local
conditions, raw raterials charachieristics and type oi fuel.

According to the nature snd lump-siwe cf the charge, the
charging takes trow ' tu 5 micutes per 1 von ot charge.
Melting of .he charge takes 4-2 hours {provided melting condi-
tiona are not too 4irficult). S8ligeging off and metal tapping
require not more than 10-20 minutas.

The furnace output cdepends upon the cnaracter cf the
charge, type of fusl and furnace sizes. Usuvally, the length
and diameter of the turnace are equal anc vary within a range
of 2.9 to 4 m,tho efficient volume varrying within 1 to 5 n3
respeciively.

The furnace is universal and may be used for melting

aluminium, copper, lead and tin scrap.
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One of the Britisn plants enploys rotary furnaces fired
with “ucl oil, vaving 2 n digmeter and about 5 m length.
Capacity of tha Jvrasce 18 ) (an, acounl chargiog -~ & to 7
tons, Soainm obioride witkh s iUtion of fluorgyar or cryolite
is used as ik, {lax consuspoion manes Jp from 150 to 300 kg
par ton of wetsl. iotxl rvecerery 15 shout 45% when uelting
chips auvd adoul Yli wien melsing “oll. Aluminium content of

wagte sia

fron 4 (o S7.

w

43¢
b

Steel parvs cheuld ‘very buroughly geparate.) irom the

scrap before welhion~ cipee tbeir racevel irom Lhe rurnace

in the process of nslvine in prazticaliy inmpocsible. TLis.

comprises th2 mein disadvautage o the urum-type furnace.

5. 1ot

‘\V'«

“gbion crycidble turnagos

Inducsion crorible rusnaces ci 1 Lo 1C=-ton capacity are
Tiusing =:ver increacing uie for L& LLliw ol aluminium chips,
foil, clippinge a2d cther -crap., es well as smalli-gsize scrap
free of iren parte.

At the pliants o the Doviet Union therc are employed
induction crucibie Juvrnaces of normal frequency, with a crucibe-
la ceracity o Zops. Janstalled capacity of the furnace is 1300
kW, the 1invut - 950 k.

Princivai tochrdcal end economic characteristics of the

furnace are ac given below:

MetalL recciury - 93.97%
Averags duratioa of ralt = 3 hours
Dailly capacily o0 the furnace

with 80% content or chips in
the charge -~ 30-35 tons




AveTage power coasumption

per 1 ton of nelted metal - 600 kWhr
Crucible litfe - gver 1000 melts
Number of iuraace attandants - 2 workers

At the Scovesiiebervar Plant, Hungary, the indaction
erucible furnscer o. 1-ton capecity, 20C kW, sre used for
melting ¢i Dbrijuettc. alwinlue chizs.

The aver:Ze meral loss .akes up ©L,4%,.

ALt the Home Ssuand Aluminiuz £lgnt, Pa., USA the crucible
furnaces ol 3.2-ton copacity. 700 k¥ (6u cps) are emploged
for melting of chips and clippings ¢ aluminium alloys, the
metal raecovery veing up to 9B8e. Furcace output is about
1400 kg/ur. Netal celted in the furnaco is of high quality,
free of any traces oi liguation and with miniamum contend
of gases and nun-tetaliic inciusions.

Ag compared wo the flame turnaces, induction crucible
furnaces have tLhe foiloawing advantages:

- increaso in melal recovery by 2-4%;

- improvement of yuality of molten metal totn in unifomm

compositiocn anc in densiiy;

~ cousiderabls imprcvement in sanitary conditions ot work

for the personnel;

- ingignificant poliution of the eanvironment with flue
furnace gases.
Necessity of thorough preliminary separation of ferrous
metals from the aluminium scrap, reducing of screp to small
gigzes and relatively high specific power consumption should

be considered as drawbacks oI the crucible furnaces.
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6. Induction channel turnace

Specific power consumpticn in the channel furnaces is
almoat by 20, leueg than Lhat in crucibls furnaces.
However, <uis o Yusn consent of oxides in aluminium

acrap the ~haurcle o Irdusticn frrnaces tend to clogged.

Therefore, tie chonncel induction Jurnsaces are used mainly

for producing primary cluminiwn bane alioys and for melting
exclusively pure corun,

Some of s:condery eluwinium plants employ, melting
aluminium rz2rep in furarces of various types. For instance
in the USSR, the large-size scrap with unseparated iron parts
is melted in liarie two-~chamber reverbteratory furnaces, while
for melting pur: »nd carll-size scrap free of iron parts
in induction crucible furnsces are used.

At the plent~ of tbhe CDR and in some other countries,
they melt ccrap with unseparated iron parts in shaft furnaces
with inclined bearthes end pure scrap - in short-drum rotary
furnaces.

From the shafi and rotary furnaces the liquid aluminium
is being tran<ferrud into 3-ton induction channel furnaces,
wherein correction of ailoy composition and refining of alloy

for the purpese of eliminating gases and non-metallic inclusion
takes pleco.
7. Refining of gccondary aluminium alloys

To obtain high-quality aluminium alloys it is necessary
to remove harmful irpurities comprising meteals, non~-metallic

inclusions and gases.




At present the following methods of refining aluminium

alloys are known:

(a) liquation wi*h subaequent tilvering;

{b) barkotuze ol chlorine or nitrogen through liquid a

alloy;

(¢c) treatment with active fluxes;

(4) mercury actiwod;

(o) distiliinmg off alucinium as aluminium subchlorides;
(£) magnesium method for iron removal from the alloys;
(g) distillation of zinc and partially magnesium

under vacuunj

(h) the tbree-layer mathod of electrolysis.

Many of the above mentioned methods nave not been used on
industrial scalo. Therefore thic iloport deals only with thcse
ethods which are amost pracciceble oand may be recommended for
application in the developim; countries.

Excess magnesium ¢sn ve removea by treating molten aiu-
minium with iluorirz ral*s, in particular, with cryoline.
This method is wiucly u-c«d at all necondary aluminium piants
in the USSR. Cryolite consumption makes up about 10 kg per 1 kg
of magnesium removed. y using this method, msgnesium content
in the alloy .8y be rceduced to O.1%.

For zinc elimination and partial remowal of maegnesium,
the Soviet plarts are widely employing vacuum distillation.

Alloy to be refived is being poured into the electric induc-

tion furnace ot 3 oxr 6-ton capacity. Dietilling of zinc and




partially of magnesium takss place at a temperature of SC0-
=900°C ir vacuun oi 0.4-0.% mm o.c. The vapours settles in
condensators. The dictiilagtisn pTrocess taxes from 2 4o 6 aours

s

accordin - Lo in ;- anntear of

circ. Ains can be removed
practically completely vy whaes moatnpond Average electric
power conswmption e cbout 00 k¥hr per % ton of refined
alloy.

To eliminate rnon metallic impurities included in
aluminium alloys and dissslved Liydrogen, wide use is made
of bubbling chlorine (sometimes mixed with nitrogen),
carbon monoxide and dioxide thirough the melt. Chloridizing may

be carried out cither in reverbaratory or crucible furnaces or
special converters.
plants

Certain make use of hexachloro~ethane, as dogassing
agent charging it into the bath in the form of tablets.

The "Air Liquide®, france, has improved the method
of bubbling chemically achive op inert gases, in particular
nitrogen, throvgh the molten alloy.

This improved method called the "Gasal" method, is based
on maximunm dispersion of gas bubbles rising in the metal
tath by feeding it to tha melt through porous plugs, thus
considerably reducing cizes of bubbles and increasing their
number hundreds of iimes. A3 g resuit, the rate of hydrogen
diffusion into the inert gas bubbles increases many timcs.
Nitrogen consumption makes up from 1.% to om’ per 1 ton of
alloy. ‘Le use of ihis method ensures admost complete degaging
of alloys and reduction of their aluminium oxide content by

almost 10 times,

e R . e 2 ke
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At the plants of tha USA and the USSR, wide use 18
nade of filtering aluminium alloye, through glass cloth.
Reawoving thus susgpended pon-getallic inclusions in the
alloyG.

Due &t~ uee of Tluves nonteinlng chicrine and fluorire
aglts for meltiny of sacondary sluminium, the furnace flue
gases should be subjaehod to cleaning in scrubbers, cyclones

and Venturi pipcs.

- em em W e

The snare of coppsr and its alloys in the general scrap
accumulation makes up / %. The proportion of secondary
coppafx) relative tn the world consumption of this metal is
the highost and i1 son¢ years 1s as high as 42%.

Copper and copper alleys scrap is remelted into corought
alloys, casting alloys and gecondary blistar copper.

To produc: coXlught ailoys use is made exclusively
of very pure corgp wnich serves as 2 full-value substitute
of primary nor~Ierrous metalis. ¥rom the economic point of
view this 15 the most advisable application of the secondary

copper-bearing materialis.

X) including copper in secondary alloys.
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According to the world prractice, the major part of the
secondary copper-bearing materials {over e0#%) is being reproces-
sed at the speciuiized plants of tpe secondary non~{arrous
metallurgy into castizg elloys, nainly, inlo varicus grades
of oronze arnd breos.. phic uitilization or scrap and wastes
is also recronabl:, s=ince ty this Frocess the most valuable
components are eitrecitad inte sgcondary ailoys.

Processing zeccadar, “opper-pearing aaterials into
pure cupper tuvolves lerge losses cf valusble components
contained in scrap. Thereic:a only the moss contaminated,
oxidized end pcor scrap (rubbisk, sleg; arosses, mixed
chips, bimetallic -o ap , 2tc.) are advisable to be subjected
to processing into Coppear.

The use of nurc serap by the rolling mills instead

of primary netals for producing wrougnt alloys does not present
uuch difficultieg andg thersfors is not covered in this Report.

Charge for the producticn of g2condary copper-hase cast-
-ng alloyc coasists of different kinds of scrap and alloyng
ddt@erigls such as primary wetals or scrap of pure metals (but
aot alloys ).

For exumpie, Charge for production of tin bronze (con-
toining tin, zinc and lead) comprises scrap of tin bronze,
scrap of czoldeced and tinned copper and brass and primary tin
(in case its conten+ 1n seccndary materials is not sufficieat).

The charge {or manulacture of alunicium arongze comprises scrap

of aluminium bronze and copper scrap, that for production of
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leaded brasses-leaded brass scrap and pure lead scrap, charge
for production of silicon brass scrap of silicon brass and
crystalline =ciliccu, etc.

ketaliurgical ilreatment o1 secondary copper-bearing
materiala fos procaciion of casiing aiioys iz being perfor-
nmed both iz flame and zlectric induccion furnaces.

The following flame (urnaces have found the most wide
application: reverberatory, short-drum and shaft (of water
jacket type) [urmaces. ‘he latier arc¢ used mostly for recuc-
tion smelting of J:ddized scrap.

With a small scaie of production of secondary bronzes
and brasses use may be made ot crucible hearthes with a
4100-300 kg capacity crucibles. These hearthes may be single-
-crutible and multi-crucivle, stationary and rotating, fired
with solid fuel, fuel 031 or gas.

Phe output of a 100=Ks; crucible nearth {ired with fuel
oil is 90-1CC kg/hr, average iuel coususption being about
255 of the meited metal weight.

Reverberatcry :urnaces, as the most efficient, simple
in maintenance sn¢ convenient for charging of scrap of
various sizes, bave found wide epplication for melting of
secondary cronze and brass. Capacity o. vronze welting fur-
naces veries betweep 5 to 30 tuns, and that {or brass manu-
facture- trom % to 10 tons. Furnaces may be fired with gas

or fuel oil. The use of eolid fuel sharply reduces efficien-

cy of the furnaces.
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Daily output of the furnace depends upon capacity of
the ssme, characteristic of the charge and kind ot Gthe fuel

used.

The melting process comprises the following operations:

(a) charging;

(b) metal meliing:

(¢) flusing end slagging off;
(d) casting.

Bronze and brass are melted at a bath temperature of
1000-120C°C, the duration ot @molting in small-size furnaces
being 3-4 hours. For the purpose of intensifying the process,
the melting is carried nut witn a sump of molten metal.

“he most widely used fluxes have the following composition,

in per cent:

1. Soda ash - flunrapar 50:50

2. Soda ash -~ fluorspar - quartz sand 20:40:40

3. Soda ash - fluorspar - granulated slag 15:15:70

4, Soda ash - fluorspar - borax 60:3%3:7,

For charging and casting metal into pigs use is made of
mould charging machines and belt casting machines in the same
manner as fcr melting secondary alumipium in reverberatory fur-
naces. The furnaces are fitted with necessary automation and

controls and instrumenis.

The basic technical and economic performence characteris-

tics of gas fired reverberatory furnaces are as follows:




Bronze

manufacture
hetal rocovery, #»
into:
Ccmmercial nrocduces I1-94
Slag 3=2
Splashes and skizmings 2-1

Oxidation losues and un-~
accounted losses 4=3

field fxcn 1 m2 of turnace
hearth, ton/doy 12-14

Reference fuel con:umption
per ton of metul 110-140

wonsurmpticn of fluxes,

xg/ton 12-15
Electric “wI couguaption,
k¥hr/ton 9-9.5

2¢Drur-type_rotary furnaces_

Brass
manmufacture

89-92

2=2

6=4

15-20

120-130

15-17

9.8-10

The crum-typc rotsry furnaces are widely used in the

countries ~f Western Burope for melting copper and copper

alloys screp. Tne design end knowhow of the process have been

already deccribed in thc section dealing vwith the secondary

aluminium metallurgy. It is worth noting however, that drum-

type furnaces rnay be used for reduction smelting of omidized

copper-bearing scrap. Averago recovery of metal at melting

of secondary breass i3 L0-94%,




5. Shaft furnscee end reprocessing of scrap

in%e_copper

The shat’. lurnu-es pay for themseolves only provided se-
condary copper-bearing materials ars coalng in big lots,
ensuring contiuuoue operaticn of the lurnacas.

The saert Jurnace s used nalnly for ceprecescsing of
very contaminated and oxidized scrap. psefore refining wne
black copper i. suvjeclea to blowing in the coaverter. The
main disadvautofe of the shaft furnace melting is the nece-
88ity cf oralimiuery sintering ¢r briquettimg oL bulk and s
small-gize scrap wnicr increanes the cost c¢f production.

Among tne advaniages i the shafi iurnaces are uniform
composition 2f: metal cvrvaiued , algn oub~put, low metal
content of «lvws and cowparatively low cpsrating expenses.

48 an exumnle ! ;revessing secondary copper-bearing
materials into copper, we are cuclocing herewitih the tiow=
sheet of reprocessing tuls waterials at the Nansfield Plant,
German Dexccratic Repubtlic. Thie plan’ Lo eats to%h ore and
secondary materiais. Meltiug ol copper !rum scrap rakes up
about 67 nf the .otal producticn of tnis metai.

In the HB3H, thei't 13 3 8peCic .lze Cuo T srelter,
treating exclusdively weconualy copper-besring, nalt:risis.The
plant is equipred witn shaft {urcaces, ¢ nverters, anode furns
ces aAnc a.ecirclytis beths. .uspile o hign contamination of

ipitial materials, the plant produces catode ~oppaer of nigh

purity with a coppe. content of up to 99.99%.




Becondary copper-bearing materials contain, as a rule,

a certain amount of tin, load and zinc. Formerly these metals
were partially losc wiib duwp siui; and pertially were recover=
ed from furnace gasas ag oxides. IU has besn established,tnat
the maximum amcunt ~i tin 13 concentrated in converter and
anode furnace slags. formerly these glags wero returned to
water jacket converzion lor complete removal of the tin.

At present, converter anéd anode furnace slags are
withdrawo and susltad in a special ilurnace into blister
bronze.

Composition of the blister bronze:5-87% ting 3=-5% leads
0.4-1.5% zinc; about 2% nlckel; up to O.%% iron, rest cop=-
per.

Production of blister bronze has increased tin extrac-
tion, simplified the process and considerably improved techniw

cal and economic chesracteristics of the plant.

4, Electrical induction furnaces
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In the USSR anc cthner countries, induction channel

furnaces are ussd ror production of seccondsry bronzes and bray

ges. Thege turnaces may treat all xinds ol secondary copper-i

¢

bearing materials ex-pt Ior highly oxidized scrap.

In efficiency, the induciion furnaces are secend Lo bilg
size reverberatory rurLaces,mut thelr osther tecknical and
economic data are uch vetter. The use of inductlon furnaces
for melting cecondary braus and oronze contributes to impro=-

ving quality of these alloys; ensures minimum metal losces;
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furnaces are easy in operation and maintenance; melting pro-
cess may be fully autumatic, amount of generated furnace gases
is ipsignificunt.

The busic Hecanical and eccnomic characteristics of
wnuction charnual [urnaces used in the USSR for melting of

sficecondary brasses er2 as Tollows:

Furnace capacity, kg

Description 56-600 4000
Llectric power consumption,kWhr 540 320
%ecovery, % 92-96 92-97
Duration of wmelt, min 4G5 100-120
Furnace output, ton/day 8~10 45-60
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Refining ol zecondary tin bronze and brasses to remove
harmful impurities, mainly iron and aluminium, is carried out
by a way of hlowing air through moiten metal or by means of
refining fluxes.

Blowing of bronzes and brasses with air may reduce iron and
aluminium content to 3.2 and 0.01% respectively.

Mixtures of various materials are used as refining fluxes.
The most widely used components of fluxes are sode ash, sodium
nitrate , cryolite, borax and quartz sand.

For the purpose of cleaning furnace gases escaped dure

ing melting of bronze and brasses and the recovery of their
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of zinc, lead and tin oxides content, flues of the melting
units and exhaust hocds uf the furnaces should be connected
to dust catching arrangemants (dust chambers, cyclones,

scrubbera, electrostatic precipitators, bag tilters). The

maximum degree ol cleaning can be obtalned by using bag filters,

with extraction of zinc cxide teing as high as 99%.

IIX. liclting
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Secondary lead-bearing wuaterisls comprise:

(a) pure load scrap{acid-resistant lining of chemical

apparatus, etc.}

(v) low-alloy lead alloy scrap (mainly cable sheathing)i

(¢) antimonial lead scrap (lead accumulators, pump bodies,

flanges, etc.J;

(4) lead-tin alloys scrap (mainly babbit scrap and dros-

ses);

(e) by-products formed during m- lting of lead scrap

(dust, siags, drosses skimming).

Pure lead aud non-oxidized lead alloy scrap may be remelt-
gas or elsctrically heated. #ith a view of prolcngation the
l1ife of Eecvtles, melting must be carried out at a temperature
not exceeding ©650-700°C. To prevent air pcliution by lead fume
the Eettles should be eguipped with exhaust hoods.

Molten lead is poured over into the second Kettle wherein

the samplying is done for express analysis. Alloy is corrected

and cast into moulds.
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The largest proportion i1n the secondary lead sources
accounts for the lead accumulators scrap, consisting of
gridc with antimony content fiom 2 oo 8% and ot active
mass (pacling) of pure lead o.ides. In the used ap accumula-
tors, *the packing is sulnhurized; iis sullphur content makes
up to 14%.

Smeliing of accumulstor scrap and other types of lead
scrap may ve carried out in shaft, Treverberatory short-drum
and electric furnaces.

The shaft furrace output is determined by 1ts section

€. The

in the tuyere area which varies within 0.8 to 2m
charge may consist of accumulator scrap only or with addition
of sintered fine leasd-besring materials and return products
(skimminga, dust). Coke seives as & technoiogical fuel. Coke
consumption is 1U=15% of the charge weight. The components
of flux are: iron ors, limestone, quartz sand, f{luorspar. To
reduce lead losses as sulfides, steel or iron chips are added
into the charge.

The temperature of fluc gases must not exceed FOO=400°C,
Periodically tapped slag is subjected to granulation end
flue furnace gases - to cleaning.

Shaft furnace smclting ensures metal (lead and antimony)
recovery as idgh as 85-92%. Antimonial lead produced by the
shaft furnace may be used according to its composition as

commercial product or as intermediste alioy for production

of babbits or solders.
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When smelting lead scrap in a reverberatory furnace,
the generai recovery of metal with account for Teprocessing
of return products (slag, skimmings and dust) is as hich as
35%, The best reducing agent iz coke or coal finss. Lime and
quartz sand are used as fiuxes. Fuel oil consumption makes up
about 100 kg/tou 01 ca8rge. The cutput of the furnace is
determined ty the hcarth area. Wwhen melting accumulator scrap

1*.achieves 25 ton/m” per day.

Snort-drum rotary furnaces are widely used for smelting

——— SR S

secondary lead materials, in particular ror reduction smelting
sccumulator scrap, lead dust, drosses skimmingsand all types

of oxidized lead scrap. Ihe drum furnace cubput depends upon
{ts effective volume and characteristics of materials treated.
Wor instance when smelting accumu.ator sctap together with lead
drosses in short-drum ‘urnsces of differsnt capacity the output

is as follows:

Effective volume Daily output,
of the furnace,m} tons
1.0 15-20
2.2 35-50
5.1 55-=70

General recovery of metal (lead ard antimony) when melt-
ing lead scrap varies from 90. to 94%.

Comparatively small 1s the use of electric resistance
furnaces for smelting lead scrap. In tne USSR, the electric
furnace is installed at one or tne plants producing antimonial

lead from accumulatcr scrap.
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The furnace has a round cross section with a hearth
dcas of mZ. Three electrodes are descended through the
Mocf. Ventilators produce e slight underpressure. The charge
comprigsg ascumulater scrap, iron chips, limestone, quartz sand
and fluorspar. Coke is used as a reducing agent. Installed capa-
city of the furnace is 2900 kVa. Specific power consumption is
330 k¥hr/ton. General recovery of lead and antimony maxes up
about 9C%.
In Bulgaria there have been carried out comparative
balance meltsn of acoumulator scrap containing 77.7% of
lead and 2.83% of antimony.
Melts aere carried ocut:
(a) in a shaft turnace with a section in the tuyere
area of 0.84 mw" and shaft height of 2.5 m. The fur-
nace operated with a coke consumption of !,-16% of
the charge weight and air consumption of 2000-3500
nm”/hr;
(b) in a short-drum furnace with a diameter of 3 m and
3.2ma long.

The furnace operated with a fuel vil congumption of 100
1/%on and soda consumption of 5% of the charge weight;
(¢) 1in an electric resistance furnace of 410 kVa and
hearth area of 3 mg.

The furnsce operatad with electrode consumption of
6.1=6.5 kg/ton of lead.

The balance melt data are as followss




Output Power Recovery

Furnace type consump~

von/ tion, lead timo

kWhr/ton antimony

Shaft-type 12 80 87-88 85-87
Drun-~type 20 40 92~95 90=92
Eiectric 7 475 87 96
RevorberatoryX)
(4m2 hearth) 8 no data 8% 84

X) jccording to the banalce melts carried out in the USBR.

Phe metal producad contained in all cABEB, mope than S6%
of lead and .fron 2.5 to H.4% of antiunony .

Some of the plants in the USh, Wast Gormsny end other.
countries use gaparate nelting of grids and packing of
accumulator scrap. The oxide fraction 1o gmelted in the shaft
furnace producing pure lead, while metallic fraction is relte
in Kettles producing antimonial lead guitable for accumulato
grids manufacture.

Refining of secondary lead may be carried out by the

same methods as those used for primaxry lead.

1V. Remelting of _tin_and tin alloys screp
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The majority of secondaxry tin-bearing materials is used
directly as charge components for when melting bronzes,

babbits, solders and typemetals, and only & small part of




~.aserials as tirplate scrap, cens, tin drosses, slag, lithopone
-ake and scuie other types is remelted to secondary tin.
™Mn ¢roszees, casting slag, skimmings and cakes are usually
—eltesd in raell v rbaratory furnaces of up to 2.5-%on capa~
.ity. Acikracete is used as a reducing agent eand limestone,
auartz sand, soda end Iluiorspar - As T1UX2S. Smeltin is
.arried out at & *:ioperature of abour 1200°C and lasts tor
<bout 8 hours. I'stul i3 eubjected o refiuning in steel Kettles
0 elininate the impurities such as irom, coppex and arse-
1i¢. Refining meircds ave the same as thoso used when produc-
.ng prinary tin.
Treating of tinplrte scrap vo rscover tin is performed by

~rious reirods. Most widely used are the chlorine, chemical

ad elaectrolytic rethods.

When using chlorine method, tinplate scrap is belng
cgreasel by meauc of a weak alkaline solution, dried and faggoe
.6 .ed, Fazmots are being treated in iroun retoris with dry

-01 -hlorine ai & teupervaturc of abeut “00*C. Tin totrachloride is

A

~ced in the textclle or chemical iniustries or reduced to tin

catal by means of circe r aluminium . The otvher method consisys

n treating tin ievrachleoride by lime milk to settle stannic
vdroxide and su’sequsnt smelting of the latter in a rever-
heratory furaace.
Tke chemical mcthod comprises treating degreased scrap
ith a of sodium hydroxide solution, =solving tin as sodium

~annite. When treated with sulphuric acid solution, carbom
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dioxide or lime milk, 4in is scttled as hydroxide. The latter
is reduced to tin motal o¥ sonventionai me*thods.

Yost wiiely used .u the eluctrolytic method comprising
tin disgolviug L 1u% voudam yurcxide goiusior with
subsequent electroiytic settling 5f %in on the cathode.

Electrolysis tay be carctisd out with sclublie or insoluble
anodes with ovtaining of aspcoge or metallic tin. In ths latter
case 1.5 % metanitrobenzcate acid is addec to the alkaline
solution.

The basic technical and economic characteristics of ti.,
electrolytic tinplate theating are as follows:

Tin extraction o %
Consumption of sodium hydroxide - kg/ton

Oonsumptlgn of metanitrobenzo- ' xv'ton

ate acidx

R

x)uaed to ersure settling tin metal on the cathode

Electric power consumption * gWhr/ton
Current »utput RE %
Current densiiy e Lt a/u2

At present one of the plants in the JCSR employs electro—-
lytic detinuing ol tinplate scrap, containing 0.6=0.9% tin. The-
re is a round bath insculled outdocr (the process can be
carried out at au outside temperature oI .own to ~30°C). At
a timethe tati ~au te charg:d wita - teon o1 tipplate.
Charging is perfcrmed by means o0l a buckat crane. The bath

is served by one worker. ihe cost price of recovered tin is

by 20-30% lower than that of tin recovered in crdinary baths.
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Capns are subjected to preliminary shredding and wasning,
with hot water anc 2% solution of sodium hydroxide; shredding

is performed by means of gpacial machines.
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Pure zinc scrap is usually used for addition into the
zinc-bearing alloys, for lastance brasses, while the zince
aluminiur slloys scrap is added tc alloys subjected to die-
casting.

Poor and oxidized zinc-bearing materiais, such as zinc
drosses and hard zinc .re used after they have been dechlori-
zed in the chemical industry for production of whitening or
at primary sinc saelters.
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CONELUSIONS

Based on the foregoing, I shall venture upon the follow=~
ing gener: conclusicnug

1. Vhen salectin a jlowsneetl for reprocessing of non-
ferrous scrap oo developing ccocuntries, osne should primarily
proceed from the plarnad voiumes ol [roduction and availablility
of power resources, auxiiiary mastarials, labour and skilled per-
sonnel in the couantry urder consideration.

2. In case of availability of primary non-ferrous metallur-
gical plants or plants ifor zon-terrous nstal treatment in
developing countries, with a viow to speed the development and t
to reduce tvhe ¢ st of ccastruction, production of usecondary
non-farrous metals may be set up at Lhese plants.

3. In developing countries pesessing relstively small
sCcrap resources and with no metallurgical plants and rolling
mills available, it is advisable to sci up combined plants for
production of wvarious tlypes o! secondary non-rerrous tetals.

4, In developing couniries with large amountz of scrap
rormation, witn the purpose to preveut possible mixing various
types of uon-Ierrous metal scrap it is advisable tu 3et up
specialized plants for producing definite types of secondary
non-forrous metals.

As to the choice of methods of treating secoadary non-
lerrous metals and types of melting units, the recommepdations

are as follows:
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Production_of secondary aluminium
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With the small volume of production use of crucible
hearth furnaces is expedient.

With the volume of production veing up to 2-5 thousand
tons per yesr, it 1s uvxpedient to use short-drum rotary fure
n0Cce8.

With the annual production of up to 10 thousand tons,
the aluminium chips and shavings preveiling in the materials,
it is advisable to use short-drum furnacee together with in-
duction crucible furnaces.

When having large volumes of production, two-chamber rever-
beratory and induction crucible furnaces are advisable to be
installed.

Due to the fact that many of developing countries posses
regerves of free labour, the application cf furnaces for alu-
minium scrap fusing is not advisable, since this involves
additionsl losses of matal and increase in fuel consumption.

These countries should set up preliminary mechanical se-
paration of ferrous metal parts from sluninium scrap.

In all cases of melting aluminium scrap covering or
refining fluxes should be used.

For refining aluminium alloys we would recommend the
use of active fiuxes, treating molten metal with chlorine
or inert gases, fiitration of metal through glass cloth and
in case of large scale production, = the use of vacuum distil-

lation furnaces.
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Production_of secondary copper=based_alloys

With availability cof ches; slectiic powes, melting of
secondary bronzes and brasses should vo periormed in induction
channel furnsces ana in case ol ghortage o a:2ctvic power
melting should be carried out in shoii-aiup Te.ary Iurnaces.

Very oxidized, contaninusted and poor awubteriuls should be
subjected to reducing smelting in shaf't Jurnaces.

To avoild repaated neltiag of brenze and brass pigs at
machine industry plants and basing on the experience of the
Soviet Union it is expedient %0 nse continuous casting ot
ingots and wvushings.

In order to prevent air poilution and for the purpose
of recovering «ibc, lead 1ul u71 oxides contained in 1rurnace
gases, tlues and cxhanust heods of melting furnaces .aould be

connected to kKas cleaniug pisnts.

. am we em

When melting lead and lead alloys scrap including lead
sccumulators scrap, 1t is most advisable Lo use short-drum
furnaces producing both coumercisl antimonial lead and
seniwalloys for producing baboits end solders.

Taking inte account toxicity of lead fume, all melting
units should te tonoroughly provided with exhaust hoods and
the flue gases should be subjected to obligatory cleaning in
the dust catching devices.




.

Pypes of auxiliary metallurgical equipment, degree of

mechanization and automation of processes are determined

according to the volumes of production and types of melting

units.

Types of fuel and compositions of fluxes should be
specified according to local conditions.
Methods of express analysis are recommended for quick

assay of chemical analysis of molien metal due to e~ tremely

non-uniform compositior of nun-ferrous metal scrap.
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