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Preparing the charge for rovorboratory amelting

At goma Scviet rlants, the charge is sropared for smalting by the wet mothod,
Quartz and limestone are subjoct to a combined wet crushing, after which thoir pulp
is added to the copper coacontrate pulp in the requirod amount, The mixture is then
filtered. The mothod ensures o rariation of the silica contont in the chargo up to
+/- 2 per cont ebs, and of Cad up to +/- 1 per cent abs, and reduces the moisture
contunt of the chergs from 14 to 10 per cant,

Roasting of gonecentratog

e

At pregcnt, copper concentrates are roagted in a fluidized bed at two plants in
the Union of Soviet Secialist Jspublics (Urala, Cauoasus), at one plant in Bulgaria
(Pirdop) and et cne in ths United States (Copperhill Tennassee Copper Company),
Roaeting in o fluidizaed ked, iastcud of multistage mochanical furnaces, practised at
onc of the Scvi -t Blants, inoroased the specitic capacity of the furnaces from
8 to ¢ to 6% ton/m per day and raised SO. contont in the gases from 7,0 to 12,5
per oont, Semi- industrial toste have beech conducted in the Union of Soviet Seoialist
Republice with a blast enriched with oxygon for roasting. When the oxygon content in
tha dlast is incrcasod from 21 to 35 per cent, the spocifie cutput of tho furnace
ricos from 65 to 108 ton/m2 p2> day and 302 in the gasoe grows from 12,5 teo 18.7
per cont,

Raverberatory smelting

In recent years tho cutput and thermal power of reverbteratory furnacos in the
Unicn of Soviet S-acialigt Ropublics have been considerably impreved (up te 50 -« 60
million kecal/hr), The. total smolting rate of furnacos which process raw chargo has
machad 4 to 4.5 "mn/m' per day and eof those which bandlo roast d charga 7 to 8
'bcn/m daily, Tuo hoaiing of the sooondary blast {o 200 *s 350°C reduc. s fuel oon-
sumption by 7 tec 10 per cont and irncroases the smolting rato by 15 to 20 per cent.

Indusirial tcuts have hoen conductod with >xyeon in a reverboratory furnace
fuelled hy natural gus. Tho oxygen in the blast was raised te 35 per cent., As a
rosult, the total smoiting rate has incroured from 4.25 to 6.0 ton,'m2 daily, 80, in
the oxhaust gasez souo from 1.5 « 2 %06 - 7 por cont whilo the copper in the slag
drepped frem 0.46 to 2,36 nar cong.

Smolt.ag in shalt fw ocos

Since 1960 nxygzen on:iched ulast has boop succcssfully used for smolting sine
terca coppor concontratos at org ef the Soviet plants, With 27,3 par cont oxygon
In the blast, coko conemnpiion arcpped from 7489 to 5.93 por cont, total smolting
rato increascd from 103 to 115 ton/m2 daily, blast intonsity rate docreasod from
85.5 te 61,8 nm-j/m2 nin and tempesaturs of the oxhaust gescs droppad from 590 to 320%.

Seme grados of sulphide sres rich in coppor, sulphur and noblo motals can bo
procoescd most offectively by tha Orkll mothod, A low dogrec of reduction and a low
dircot (without catalysis extraction of sulphur in the clomontary form) are tha
principle shortcomings of this mothod which can be climinated by a blast onriched
with oxygen. In the Sowviot Union; this mathod will bo introduced in the industry in
the noarest futurc.
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. Dash emolting

Flash smolting on hot air blast is omployed industrially at Harjavalta (Pinland)
Asic (Japan) and Baja~Mare (Romania)., Tho air is hoatod to 500°C. If thore is not
onough heat to molt tho charge, 1 to 2 por cont liquid fusl of tho charge woight is
burnt to molt down tho chargo. Smolting on tochnical oxygon is practised at tho
Coppor~Cliff plant (Canada) and will bo introducod in tho Union of Soviot Sooialist
Ropublics in tho noarest futurc. Flash smclting offers tho following advantagess
(a) fuol consumption for the smolting procoss is conasidorably roduced and is com=
plotoly disponsad with in the ocase of oxygen smoltigg; (v) high of destlphur-
ation; (o) high specific capacity (up to 12 ton/n® por day); and (d) full utilis-
ation of sulphur. At tho samo timo, flash molting is moro complicatod tochniocally
than emolting in 2 rovorboratory furnaco bocausc tho chargo has to bo dried thoroughly
and the slags doplotod additicmally.,

00 mattc

At somo plants, Coppor=Cliff (Canada), Hitaty (Japan) and in the Soviot Unien
tho blast is onrichud with 25 to 32.5 per cont oxygon in matte convorsion. The rato
of tho procoss has boan found noarly proportional to tho oconcontration of oxygon in
tho blast, Tho maximum tomperaturs of tho molt is maintainod in tho convortor with
tho aid of cold additions in the form of cold matts and granulatod coppor concentrata,

a ts of () and het blast in tho co 1]

The gocnomic axpodionoy of using oxygon doponds on a numbor of conditiens,
primarily on tho ralationship botwocn thu costs of slaotric onorgy and fuol, Besidos
tho puroly tochnologioul advantagos, tho uso of exygon will facilitato the solution
of tho problom of roducing tho dischargo of sulphur dioxidc inte tho atmosphero,
8ti1l moro offaoctive ig tho usoc of hot blagt to reduce fucl consumption in smelting,
ospocially whon hoating is dono by tho heat of oxhaust gasos and slage,
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l. Higher ratoe of coppor output at tho prasent-day lovoi of davelopmont roquire

more intonsive motallurgical procossas ainoc a moro incroasc in tho
of units bocomog increasingly inoffoctive,
tho bonofite obtainod hardly pay for
equipmant, Much labour can bo savad
motallurgical procasgsos,

sizo and number
This can bo attridutod to tho fact that
tho oxpenditurae involved in tho oroction of
ond ite productivity promotad by intensifying
In tha ricent yoare much has boon dona to

dovolop now
intengivao proccgsos and improve the old ones by using oxygen and hot

air.
2. Today, about 90 par cunt of all coppor in
ooncantrates in roverberatory furnacos and con
cortain cagos bofore smalting,
ooppor (15 to 18 por cont )

the world is obtainod by smolting its
vorting coppor matto afterwards, In
it ic good practico to subjoct concontrates low in
and high in sulphur (35 to 40 por cont)
usually in tulti-stage mochanical furnaces, At tho s
shaft furnacos did not loge all its importanca.

%o doad roasting,
amo tima, coppar smelting in

Cne of tho now tronds is flash
smalting of coppor conoontratug,

2 procoess in which the hoat noocoseary to molt down
the chargo is goneratod by oxidat

ion of sulphidos contained in the concontratos,

1. (*] CHARGE FOR JERATORY SMELTING

3. In tho lagt fau yoars much attontion in

the coppor industry of the Union of
Joviet Socialist Rupublics was giv.

’n to preparing the charge before raoverberatory
smolting, The wot mothod of charge preparation ig omployad at

plants, This mothod prosupposcs a combinad wet crug

as fluxes. Copper concentrato pulp is do
plant,

trata,

thros coppor-smolting
hing of quartz and limcstono uged

liverad to the stockyard of a

copper-smalting
Quartz and limestona pulp is thon addod in tho

rcquired amount to the concon-
Soms difficultios in intro-

enpt t0 crush the quartz and limestono sepe~
airaed the filtoring procass baecauge the

Those diffiocultiog wWar. ramoved
disintegratod togother,

aftor whioh tho mixturs ig filterad and driod,
duoing the procoss wero causcd by tho att
rately, which dragtically imp
broken too finoly,

limestono was
whon quartz and limostono wore

4. T™w mothod of wct charge proparations
ensured a variation of SiO2 contunt in the
Ca0 wp to + 1 per cont abse;  (b)
aftor filtorirg from 14 - 15 per

(2) improved the quality of charge and
charge up to ¢ 2 »Xr cont ads,, and of
reducod thy total nmoisture oontont of tho chargoe
cont to 10 - 11 per cont; (»)
pacity of filters by 30 to 40 per oent;
of the charge proparation procoes,

increasod tho cae
(d) provided for comprehensive automatisation




L] 0 trat

5« Coppar concontratos woro roagtud boforo smelting at old plants in nultistage
mochaniocal furnacog which had a rathop low output, The roasting oporation wag in=
toncified by conduoting the procoss in & fluidizod bod which was initially amployad
for zinc oonoontratos, Tho comparative indicos of these two mathods of roaating
ocppar ooncontratos for cno of tho plantis ara illugtratod in tablo 1,

Tablo 1

Rong? ] (4 t0
Multistore furmooos Fluidiged bod
Daily total output, ton/n’ 829 65.0
Contont of 02 in gnsoe, por cont 7.0 12,5

6. At the progsant timo, coppor concentratos aro roastod in a fluidized bod at two
Plants in tho Uhion of Soviot Socialint Ropublios (Urals, Coucasus), at ono plant
in Bulgoria (Pirdop) and at onc in tho Unitod Statos (Copporhill Tonnossoo

Coppor Company). A highor concentration of 50, in tho roasting gascs pormits part
of tho oonvortor gasos low in 80, ( 234 80,) to bo used‘for the production of pul-
~huric acid becauso the mixturo of thogo £aoas contains 7 - 7,5% 802, tho most
suitablo amount for tha operation of contoet apparatus, Semi=-industrial oxparimonts
havo beon alroady conductod and tosts on an industrial sealo are antioipated in the
noar future for onriohing blaet with oxygon in roasting coppor concontratos in 3
fluidigod bod, Proliminary calculations indicato that a furthor inorvase in tho
capacity of furnaces and contont of 80, ir gaces ocan bo expootod (tablo 2),

Table 2

Caggoitz inorscasc of gggggoe

9 t total out [ \]
21 ‘ 65 12,5
25 17 13,6
30 92 16,2
3% , 108 18.7

T« Enrichmont of the blast with oxygon my raise tho roasting tomporature bayond
all reasonablo limits, This can be prevented by tho extraction of surplus heat with
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the aid of hoat oxchangors inptalled in tho furnace or by adding some more water
with the concentratc. Whon roasting is conducted in a fluidized bed, a considerable
amount of concontrate is carriod away irom tho furnacc and procipitates in cyclonda
and oloctric filters. Roastod concentrate has a finor structurc than that obtained
in multistage furnaces. For this rongon, much of the concontrate was carriod away
by the gasoo whon it was loadod into the roevorboratory furnace by tho usual mcthod,
through the oponing in ths roof, Today tho chargo is loadod through the walls of
tho roverberatory furnaco dircctly onte thc bath, which has roduced tho loss of tho
charge twofold,

Ro!grbarato;x amoltigg

8. The emelting of coppor concontratus (raw and roastod) in rovorboratory furnacos
is tho most widosproad mothod for producing coppor matto. Modern rovorboratory
furnacos with a hoarth arca of 200 to 250 m2 are hoated by coal dust, liquid and
gaseous fucls. The spocific consumption of fuol runs usually into 18 to 22 por oant
of the charge woight., Most of the furnacos can handlo 500 to 600 tons of chargo
daily, the spocific smolting rate varying withia 2s5 10 3 ton/hx2 por day for raw
charge and 4 to 5 ton/m2 for hot roasted charge.

2«  Tho output and thormal power of roverberatory furnacos have boon considorably
improvad in the Union of Sovict Socialist Republics (up to 50-60 million kcal/hr)

by incroasing the amount of fuel burnt in unit timo, Tho specific smolting rato of
furnacos which process raw cnargo has reached 4 to 4,5 ton/m2 por day and of thosc
which handlc roastod charge 7 to 8 ton/hg doilys  Only 20 to 25 por ocont of hoat
generatod by burnt fucl is used in roverberatory furnacec to smelt the charge. About
50 por cont of hoat is carricd away by coxhaust gasocs having a tompoeraturc of
1200-12500. As a rulo, wastc hoat boilors which transform the hoat of tho oxhaust
gasos into high-pressurc steam suitable Tor tho gonoration of uloctric onorgy are
installed behind the reverboratory furnacoes,

10, Some heat produced by tho €2808 can also be omployod to heat up the bdblast with
the aid of rocuporators mounted behind the waste hoat boilors, Tha oxporionos of
haating up the blast to 200 to 350° gained in a numbor of countrics shows that when
tho socondary air of the rovorboratory furnaces is hoatod up, the specific conaulptlon
of fuol drops by 7 to 10 por cont and tho spocific smolting rate increasos by

15 to 20 por cont. The hoat of the oxhaust gasos ocan be thus utilized most cconomi-

oally and the thermal efficienoy of the furnaces oonsiderably improved,
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11. Tnrichmunt of tho blast with oxyg:n is yct anothor mothod for increasing the
cepacity of reverbaratory furnacas In this ficld only oxporiments on an indus-
trial scalo ere boing carciod out so fap The industrial oxperimonts conductod at
ono of the Soviot plants, which utilizos coal dust as fucl, have shown that whan
tho oconcentration of oxygon in th. blngt ig incronsod by 1 por cent (within tho
range from 21 to 29 por cant) the furnace has o 2,74 per oont groator capacity and
some 2.2 por cent loss fu:l is ugod. With 29 por cent dxygen in tho blast, tho
exhaust gases contained about 2.5 par cent of SOQ. It has beon ealculated that
the saving in fuol offocted nt this plant pays for noarly all the oxpenditures ine
volved in producing oxygon. At nnothor plant, axperimonts are underway on using
tho oxygen from 2 furnace fuslled by natural gas. The contont of oxyscn in tho
blast was raisoed to 35 por cont  Tho comparativ: indiocos of emolting on rir and
oxygon onrichod blast (35 por cont) are shown in tabla 3

Toablo }

Q cQom O y
f:fg flow Ee,to, Oxygen flow Daily 80, _con-  Coppor
orme. roto, normal m3/hp spagific lent in contont

gnalting oxhaust  in

rels,, gsond  plog, %

Alr dlast 30,000 - 4 25 152 0 46
Oxygon on-
rich.d blast 3£,000 3,900 6.0 6 -7 039

12. Tha flamo tomperaturc was found to incronso noticonbly (from 1450-1450° to
1580-1600°) whilo thu tcmperaturs of tha #2808 in tho uptoke underwent praotically
no changes. Tho uso 'of oxyzon made it possible to decronsc the fuol consumption
by 30 per cont, roduce th: amount of cxhaust gnscs by 40 poer cont and increaso the
spocific smclting rato by 30 per oent.  Similar rosults wore provided by thc tosts
on using oxygon in rovorbor:t ory amclting of nickel concontratcos conducted at tho
Copper-Cliff Works (Canada). With o blast of 72 to 50 tons of oxygun p.r day,

the output inocreased by 36 pur cent and fuol consumption dropped by 31 por cont.

13. A highor concentrntion of ‘.-’»O2 in oxhaust gnsce gives us grounds to considor
the problem of thoir utilization for tho production of sulphuric ncid, which ie
espocinally important for proeventing contaminntion of the air. Groator capacity of
roverberatory furnnces and thoraforc higher output of matte roquirud » now mothod
of tapping. Instoad of oponing tho shot hole by burning it throush with oxygon
manually, mattc is now lot out by moans of n bottom ,1to systom.
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U. SELTING N Sigpr mamcns

14, Somo plants in tho Union of Soviot Sorialiat Ropublies omploy both the somi-
Pyritc smelting of Copror orvs and sinturcd coppur concantratos and tho shaft smolt-
ing of sulphide copper oros with a simltanoous production of clomentary sulphur
(orkll method). Sinco 1963, o:ygon onrichod blact hag boen succoasfully usod for
smelting sintorod copper ooncentrates in wator Jacket furnaccs. Tho tochnologioal
indiccs Jf tho Prociss are ranronantsd i1 table 4.

blc
Toohologioal jndicos ot gnolty It Lumpoog

Coptont of o 1 t, %

22 A7 22  ga
Consumption of coku in % of
charge woight 7+£9 6.94 6.13 5.93
Blagt ingcngity rato,
norml m’/me/min : 85.5 T 752 61,8
Blagt prossuroc, mn Hp 153 126 124 113
Daily spocific snolting
rats, ton/m? 101 107 115 115
Pumporaturs of oxhaust .
gascs, O 590 460 375 320
Amount og oxhaust gnaacs,
normil m3/hay-- 30,700 30,400 29,300 29,300

15. Bosidus bottor tochniocal indicos, oxycon onrichud blagt provides fop o noro
stablo and unifornm working of furnacos, roduces the formation of soullg in tho tuyere
Zono and the furnace top, The outags of the furmaocos hns ba2n cut dowm, sorvicing
made much oagior and the sanitary conditions of labour appraciably improvod, Tho
ooonom’ cal offoct from the vgy of “-I@9n is derived from: (a) ~aving obtainod uy
incroasing commodity output .60 Por ocont;  (b) saving from lowor fuol consumption <
33 per cent; and (o) other itome - 7 pe. ocent.

16, Tochnical and ve nomic o3loulations chow that gome grades of coppor sulphide
ores rich in coppor, sulphur, nobly metals and raro olemonts can bo procossod mogt
offoctivoly by shaft snolting with $ho uge of the Orkll method, Tho mathod onguros
a highor dogrco of uoxtraction of noble netals and raro vlomonts ag comparod with tho
onrichnont-soncontrate smelting process in ravorberatory furnaccs whilo tho tulk of
sulphur is oxtracted in tho olomontary form, Howover, the fficioney of tho mothod
is impaired by n low dogroo of roduction, a low diroct (without oalalysis) oxtrage
tion of sulphur in tho elomantary form and  the boonco of an officicitand chaap
proccdury for granulating ore finus.
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17. Soviat sciontists havo dovalopod and introducod into practico the ailicato
procoss for tho production of briquottos with o high mochanical ang thormal strongth,
Tosts conductod in industrial furnaces have cloarly showa that o low roduction in
seolting is tho rogult of oxygon deficioncy, The uge of oxygen onrichod blast in
smalting copper oros by tho Orkll mothod prasonts thorafore a considorable intoroamt,
Exporimonts anq thaorotical colculations fuggest that, in addition to nigher output
of tho furnacor, it wili: bo Justifiadlo to oxpact, undor dofinito conditions, a
highor coppor contont in matie, and an inorcass in tha oxtraction of coppor from

82 0 91 por cont and of sulphur Ly 8 to 10 por cont,

1. FLAS; ST

1. Flagh emoltin:; consciste cssentially in burning pulverizod sulphur coppor
concantratos, The pavcoss will ba nutogenous if the hant osvolved in sulphido
oxidation ip onough to melt down ths charge.  Whon sulphur concontratos arc burnt
in tho flow of cold air tho doveloping tumporaturs is too low to molt tho chargo,
In ordar to obtain the roquired tomporaturc (1250 to 1300°) thy structurs of the
thormal balanco of tho Procoss must be shangod ofithor by incroasing the input of
hoat or by roducing its flow rato.

19, Heot input ean bo ineroased with a hot air blast, which is now uged on an
indurtrial seals at Horjavalta (Finland), 4sio (J~pan) and B2 jo~Mare (Romania) plants,
Yhon tho blast ig hoatod up tc 5000, tho dovoloping tomporature may bo inoufficient
to rolt down tho charge, Tor thin roason, some more additional liquia fuol

(1 t0 2 per cont of the ehargo weight) is burnt in the furnaoe at thd Har javalta
plant, The volumo of oxhauat gagsce and the anount of heat they Corry away can bg
reduccd by oxygun biact, In tijg Casdy the volumo of oxhaugt éacce ic roducod
four~ or fivofold, tho alount of hoat carricd away decroasos in proportion, whilo
the A eloping tompoiitize 1o hia nough Lo nelt down tha char o, The smelting
prooosn i3 fully Autozanous, This nathod is smplovad at Coppor=Clifs (Ca.nada) and
will bo introducod at ora of the Soviot plants.

20, Thogso two nothods ozn bo alge conbinad by using tho hot and oxygen cnrichod
blast. Flasgh enalting cfforg the following advantages: (a) fuol consumption for
*he roelting procoss in considerably roducod and is complotoly digpongod with in
the case of oxygon smulting; (b) the dogroo of dosulphuration for tha production
°f uatto rich in copper iz sufficiontly high and oasily adjustable; (c) high
spooific capacity of the furmace (up to 12 ton/m° por day); and (4d) practically all

tho sulphur containod in tho conocontratos can bo usod to obtain sulphuric acid
(with 2 not blast) or liquifiod sulphur dicxide (with a tuchnical oxygen),
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2l. At tho samo time, flash smolting is more complicatod tochnically than smolting
in & rovorboratory furnacc for tho following roascas: flaah omelting requires a
thorough proliminary drying of tho charge sinco wot chargo cannot bo bdblown in
through the burners; slags from flash molting furnacee aro more rich than slage
odtained from reverbaratory furnaces and contain 1 to 1.5 por cont coppor without
any additional trsatmont. Various maothods are in common use for roducing coppar
centont in slag., For cxamplo, at the Harjavalta plant, cooled slag is subjoctod
to floatation concontration, producing o coneontrato with 16 to 18 per cont of
coppor and tailings with 0.3 por cont of copper. Tho Coppor-Cliff dooroasos the
oopper centont in slag insido the furnace by blowing pyrito oconoomtrato into tho
roar ond of tho furnaco., The Asio plant dovs tho samo in an oloetric furnace and
tho Baja=Mare plant in = rovorteratory furnaco,

22, Howovor, dospitc all itg shortconings, tho advantagos offored by flash smolting
(primarily full utilization of sulphur) mako it 2 most promising mothod for

smolting coppor sulphide concontratos. A soriocs of oxporiments have boen undore
takon in tho Soviot Union for flash smalting on oxygon blast in a somi-industrial
furnaco, 8 m2 in aroa, which sorvod as ths basis for dosigning and building an

industrial furnaco at ona of tho coppor-smclting plants, Tho sumary data on the
oporating flash smolting furnacos arc illustrated in table 5
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v, CONVERTING THE COPPER NATTE

23, The use of oxygon onriched blast in copper matte convorsion has been the object
of research in iho Union of Soviot Socialist Ropublice since 1949, at first in an
oxporimental threoe-ton convertor and then in 2 forty-ton industrial convertor. Oxygon
in the blast has beon found to vary from 21 per cont to 45 per cont, The objoot of
the research was to determinc whether ths operaticn of the convorters can bo inton~
sifie? and tho concantration of S(‘E in mees increased to facilitato thoir use in the
production of sulphuric neid, Tt nas beon found that the conversion rate is almost
proportional to tho concontration of ¢xygen in the blast. Froczing of the converter
tuyercs has besn observod to diminish. Concentration of SO2 in converter gases also
incroeases in proportion to the content of oxygen in the blast., At the sams time,

the rising temperaturs intensificd the woar of the rofractories,

24. The us¢ of 2 blast cnriched with oxypon up to 24 to 25 por cent has proved quite
foasible in practice. The temperature of the mass in the converter could be main-
tained at a constant lovel on condition that more cold ndditions were procossod,
Similar rosults were obtairned at the Copper~Cliff (Canadn) in convorting ocoppor-nickel
matte. Formerly, the convertors could not cope with all the rich returned matorials
in tne foundry and some of them (up to 360 tons per doy) had to be procaseed in a
shaft furnnce., An addition of oxygon to the blast cnabled this surplus to bs pro-

cessad in converters, It hag been ghown that 2,6 tonsg of cold returned matorials can

be smelted in o convorter per ten of blown-in OXygen,

25. It has alsc beun found pessible to smolt o concaentrate (moisture content 7 per
cont) and rich oro (noisture content 5.5 per cont) by blowing them into a convarter
when the blast containg 2% md 32.5 per cont oxygene The convertor output in torms
of concentrate wnd ore cxczeded 360 tons per daye. Tho motallurgists at the Hitaty
plant (anr-m) h~ve bem smeltine sulphide codpor concontrata f' a numbor of y ars
in convertors using i oxygson onriched blast, the convorter gwsos being utiliged for

the production of sulphuric acid,

26, At onu of the Soviot plants, coppur mitte is convortod by a blast with up to

<5 por cent oxygen. The convertor ie loaded with siliceous copper concentrato cone
taining 34 per cont copper, 12,5 ner cent sulphur and 40 por ount silica, Tho oon-
contrate is granulnted in ndvaneo and the granulos are dricd, The maximum amount of
(ranulas smeltod in n converter was 88 per cont of the hot matty weight,  The oone

sumption of quartz flux dropped by 20 pur cont at the uxpense of tho silioa contained

in the concontrate.  The durition of the operation romaincd practically the samo,
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but tho weight of ccppor malt inoreasod by 27 to 29 por o:nt. Thus, an OXYg ONe
richod blast can be offactively omployad for conversion with an adoquatu Bupply of
choap oxygon and a surplus of ooppore-rioh hard matorinlg (returncd prroducts, rich
orus wnd concontratas),

v.

27. Exporimonts and practicil oxperionco ghow that oxyeon intcnsifios motallurgical
prooosscs, incroansos officiancy ot tho cquipmont nd snves fuol, The oconomic oxe
padionoy of using oxygon deponds on 2 numbor of conditions, primarily on the relotione

ship botwoen tho costs of aloctric onoryy and fuel., Modorn oxygan plants congumo
nbout 0,6 k¥h o produos 1 n3 of oxygen, Acocunting for the othor operational ex-
pondituros it can bo nssumed that the coast of 1 m3 of oxygen is oqual to the cost of

1 kit of eleotrio pover., If the saving from reduced fyuel consumption and other
OXponsos is larger thnn the cost involved in producing oxygen, its usoc will bo oco-
nomically justifieds 8till more effoctive is the use of hot blast to reduce fuel
consumption in smolting, ospocially whon heating is dono by tho heat of oxhaust ga898
and slage,

28, An 0xygen plant is invaluible whon the capacity of thoe entorpriec has to be
incronsod but thoro is no sp2co for ndditional equipmont. The third aspect of the
problom consists in reducing thu disch rge of sulphur dioxide into the atmosphore,
All tho known mothods omploying gnscs with - low contont of sulphur dioxide (:-xmmonia.,
magnosia  ote, ) arc not economionl, involvo a large capital outlay and aro usad
thorofors in the ooppar industry on n limitod scalce, Oxygen cnrichod blast ineroagos
tho concentration of sulphur dioxide to an oxtent suitable for o diroct production

of sulphuric acid,









