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EQIGRY

The most basic pir.blem in ihe I.S, Mumcoe ie the reducing condition
in the shaft, namely 00,/CO ratio, This report compares the theoretical
caloulations for equation (1) snd the actual operational data

0(8) 4+ co(g) = zn{g) « COx{g) (1)

CO5/CO ratio in the shaft dominates the zino oxide reduotion reaotion
and, especislly, ims the moct important factor topether with temperature in
condensing zino vepour in the gas which leaves the furnnoe. COz/CO ratio
also has o oonlidereble effect on the produciion rate of zinc in the I.8.
FPurnaoce end smelting costs, especially fuel cost.

The reactivity of coke is conasidered as niost important from this
point of view, co at Dofu it is specified ae 25 to 32 percent in order to
get a C0,/CO ratic of 0.2 to 0.6 end an iren aotivity, epe, of 0.3-0.5 in
equation (2) at the minimun theoretical equilitrium temperature 1000 to
10207C, ascuming the activity of FeO in slag to be 0.4 to 0.5 and Pzn to
be 0.06.

PeC(s) + CO(g) v Pe(¥) + 0o, (&) (2)

L theoretical value of condensation elficiencr has been deduced. as
937, and the sctuel value achieved in Sumiko has bee,. 90 to 92%,

When the temporature is kept conztni, amno in elag drops as &Fe0
in slag doen. (The ceflicient of corrolatior i given e8 0.76 by
statistical analysis of olnpm ut Jefu.)  Usine this and a Peo,/Pco of
0¢3~0.4 which is obtained from actual operation data at Sumiko, the
composition of matta and the equi’ibraius in cquatior (10) is obteined, given
an iron activity of 0.2 '5 0,5,

Equation (10) alfo chows that the higher the activity ape the higher
the copper aotivity apy at a constant value of CuyS/Fes. Since agy,
inoreasee as PC0,/PCO decreases, it is more economio for copper to be
recovered in lead bullion in a furnace wnioh hus stronely reducing conditions
as has the I,S. Furnace.

There are a number of economic advanteges erising from the preeence
of lead in the charge to the I.,S. Furnace end the production of lead bullion.
These are not only the ability to smelt lead and zinc pimul taneously but also
the ability to recover valuable metals in the tullion, Lead has another
merit, giving good herdness of sinter instead of adding Si0y, which resulte
in a smaller slag quentity.

However, the behavicur of lead charged to the I.S,F, should be care-
fully ooneidered from g different viewpoint as heving some effect on the
elimination of sulphur in sintering and the formation of accretion in tke
furnece shaft,
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Zino smelting nade a grect advance in the past ten years, Qriginally
sme]l ting YLogan with pot—diatillaticn, followed uy the introduction of
horizontal retorts. These have beon uged for » long time until progrossively
replaoced by continucus vertinal retoris,

Ir the meantime, the 5%, Jogeph clectrothnrmic procece and the Sterling
furnace procese have ales been duveloped. On the other hand, the electrolytiic

prococs had teen develoned and the majority of ninc production in the world ie
now bty this proccse,

After exteueivs researen ard development a noy process, the Imper.ial
Smelting Process, wag developed hy [.8.G. (N.8.0,) of fvonnouth, UK., for
the blast furnecc rroducticn of zinc, In 1380 the tiret full-#izo0 furnace
ueing this process wag sterted up at their Swurgon Vale Worke whero it
replaced the horizontal retort prooesz.,

Thir was of araat interest to aine prodicers throughout tho world and
mary plants subBequent: y introduced this processg, Zine output from 1.8,
Furraces at prosent her resched 107 0f werld sinc produsiion,

This process Lag the followins specific characterigtiocs ;~

(1) A8 & zinc blast furnace is similar to a conventionai lead blagt
furnace, it is capgable of snielting lead simul taneouely with zine,
This gives it the ability to reeover copper, gcld, silver and
biamuth ae a lead lLlnst farnaece does,  Harimn Works recovers

silver, biemuth, ¢old, oopper, antinony and arsenic on a
ocommercial broic,

Another merit of a 2ine blast Jurnece is that it given great
flexibility in the solection of ruw materiale to be trcated
ocmpared with alternative processes,  For cxample, ihe retort
aimtillation ;rocesa requires the minimieation of iron in
oconcentrater becausc of corrogion problens, 4lso in the
eleotrolytic process lead hes to be maintained ot less than 3%
in the roasting process before leaching, and in addition it is
well known that iron causes formation of zine ferrite in
roasting, which lowers gzine reocvery in leachirng, On the othep
Band in tho lcad blast furnace zirc is cdeleterious, minge

it gives a high melting point mvicky glag, The zinc in a lead
blast furnace B8lag is ro* usually reoovered excepti as oxide,
where a slag fuming  process can be eoonomically justified.

2inc and lead N6ariy always co-exist in their ore®, and ocon~
ventionally they have been separated by differential flotation
and treated by separate netallurgical prooacses.  However,
effiolent separation is lmpossible with some ores and thus

the ability of the I.g, Furnace to treat readily sintered bulk
concenirates je particularly important.

Thus the 1.8, Furnace has brought & new corcept tn zinc and leed
enelting in trat i+ ig able to treat economioally veried saw
materiale containing zinc, lead and other metals such as copper,
tiermth, antimony end Precious metals. The combination of ope
coneentration and metal emelting processes can now be considered
from a new point of view,
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(2)

(3)

It is generally oonsidered that a blast furnsoe has o high
productivity and low lcbour and capital costs ( 1).  ¥hen
sino rnd lead rre produoced together, those factors should be
ioproved furtlier, Table 1 gives a ccupcrison of these ocosts
for severzl zinc smélting processes in Japan,

Tho data for the stander: T «S.Fey in Trble 1, is es reported
Y S.¥.K. Morgen and D,z Tomple on the Lasis of rucent
operations (1),

It i t0 be roted thrt +here har been ¢reat pregress in the
performance of the standard sized furncce since 1960,

Sone operational date for 1960 and 1968 is compared in Table 2,

IARLE 2, I.3.F. Operationrl Deta

5 L 1900 1968

% ;A: ——i
Cerbon burning rate i 94 t/dey 154 t/day i
Carbon consumption/t.Zind 0.98 0.85 l
Zino produstion ! 3000 t/month ! 5000-6000 t/month |

As mentionaed above, since the prooese Ly which lead is reocovered

together with 2inc is the snme e8 in ¢ lead blast furnace, *
pracious motals in raw materialc are recovered by solution in

load bullion. Up T now valuable ~ot~ia o zine eoncantrates

except caduiium have rengined ir regidues when trentesd PYT O

metellurgicnlly, Recovery heo hoon by onoelbsic uent treatment

whon coonemienlly  ustiriable. moLho ouer hamd, in the
hydroretallurernq] orocess for zing, velacbhle netels vxoept

cadniur and o port o the wOpper rem-in in leasch rnsidues

which :luo cantain anme - £ the zinec,

For trestiert of thise residues in Jnpen severrsl processes cre
used whioh v been wee sl teble for the o.eltors concerned,
For oxauple, rcoilues rpe troated by & combinntion f the copper
blast furncce »nd - fruning procass for the recovery of oupper,
gold, silver cud zanc, by the St, Josepr nrocees for zino
oonbincd with the copper convertor for teppery sine oxide, gold
and gilver rowm zing residue, and the coprer revarkeratory
furnace for copnee, pold and silver,

A8 the I.5.F, s caprile of gurdtuesus resLvory of these
veluable vetnls in une ani £y voment snplitication of equipment
and process ie poseitle, In certain cacws the I,5,F. is suidable
for complex ores whick comn tain valuabie netnls and which are un-
suitable for conveniional precesses,
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§LA0 CONPOSITION
Tho demired charaoteristiocs of slag aros-

(1) It should be swell in quantity
(2) It should contein as litile zinc o8 possible

(3) It should be fluid in order to gein higher sino reoovery,
These cre effocted Ly the following footors:~

(1) fotivity of FeO in slag
(2) fctivity of Zn0 ir sles

(3) The reducing atmosphere (CopsCC ratio) in the sheft,

The reducing atmosplicre has to be controlled for zinc oxide to be
roduced and for iron oxide to be reduced as far as ferrous oxide
which is removed into the slag.

™o reduction of iron oxide is deternined by cctivity of FeO in
slag and C0,1CC ratic in the ghaft. When the activity of FoO in
slag is fixed, the activity of Zn0 in B8lug is fixed for a oonstant
volue of COp:C0 and limits the reduction ~f zinc oxide.

As ooloulated bty T. fzagani and Me Yezewo (2), the anotivity of sino
oxide is 0.02 to 0.03, assuning 0.06 for the nortial prossure of
ginc, Pzn, ond of 0.3 to 0.4 for the activity B0 in slag.

If coefficient of nctivity of Zn0 is cssuncd 3 3 (4), then
theoreticnlly the zinc content of slag could be reduced to 1.0—1.5%.
T™is woe shown exporimentally by 8. Goto (4) ond elso supported Wy
gtatisticnl enalysis cf slag compositicn at Bofu plant, Sumiko,
which showed o mod correlation between zinc ond FeO in mlag.

Teble ) <hows corrclation ocefficients obteined at Befu between
gino and other slag constituents.

TABLE 3.
Constituent | Correlation Coofficienti
FeO (zine frec) 0.766 .
cd (" ") ~0.694
sio, (" ") 3 -0.750
]
Mo, (" ")y -0,800
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At Befu 1t hns been found thet the totel slag weight can Yo reduced
%0 & nininun at the prevailing A1,0, levels with low Cal and uof. This
produces a slag of the Molilite typi (reo-cm-smz-mzo ) and elininates
the need to »dd hard burnt line which ie often the praczio. on other 1.8,

Purnaces. A typicel Befu 8lag composition im given in Table 4. Table
shows current slag/zinc ratios at Befu,

TABLE 4. Standard conposition of slag
| 810, . a0 Peo ' 11,04 Zn w |8
;h : ; i % ]
! ‘ : 4 e~ , : o-w"‘ 2.5- ;
!: 201 201 ; 36.5; f9‘107 - T.0% i 0_41 * 3.5‘
TABLE 5. Zinc and elag production
' Zinc . Slag/zino -
i Production Slag  Ratio :
i H : i
E Nov. 1968 4198 t= 287 t. | 0.641 i
;| Deo. 1968 | 4595 t. | 2014 t, | 0.639
* Motrio tons

SHAPT GAS ANALYSIS

As mentioned above, in I.5,™, iron oxides in the charge are ieduced
to ferrous oxide and removed into the slag but not reduced to metallic
iron. On the other hend, zinc oxide is raduced to tinc vapour. The
reducing oonditions in the shaft mu3t be decided with this aim. The
reactions involved arege

200(e) + cc(g) = 2n(e) + 00, () ‘ (1)
K} = Pen . PCO./"2n0 . Poo (2)

By Boudcuard equilitrium and
other reactions

¢(s) + co,(g) « 2 co(g) (3)
K, = PZUO/PGO., aC = 1,
Fo304 (ec) v 4 wo(6) = 3Pe (£)+ 4700,(g) (4)
PeO (s) + c0(g) = Fe (7 ) « co,(a) (5)
Fe304 (= ) + to(g) « 3 FeO (8) + 00, (g) (6)
The equilitria for theee equatione at verious Pooz/Poo ratios and
lemperatures sre plotted on Pig. 1 for the conditions shown i% the table

oelow Pig. 1. The stable co~exigtent srea of ¥e0 and zinc vepcur is
shown with obligue lines,
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It is desirable to obtain conditions whore afier top air addition
the terperature is more than 1000 C and Pcop is 0.3 to 0.6 at the firrnace
top. This means thet no rcverse reaction of equation (1) ocours at the
furnace top and FeO is stnble in the shaft, It is, however, normal that
the partiel pressures of COp and CO vory atb the tuyere zone, in the
resction zone and in the proheating zone of the shaft. Befu I.5.F. hes
been examining CO5:00 ratise Iy oxygen balences, and the eftect on these
of ccke renctivity, and have concluded that a reactivity from 20-307, is
required. Almcet all te m~rrben Mirng to CO ~t a tuyere zone and the
C0.$C0 ratio tken incrcasce up to 1,0 ut the reaction zone, but with
coffe of thir remctivity the Boudouard reaction reduces this ratio to
0.30.5 at charge level.

vorks trials grve satisfactory resultc at Befu plant where cokes of
different reanctivity were uscd in 2 number of trials.

L8 it will be mentioncd later, COp:CC ratio ie an importent faotor
for formation of matte and epeise.

RLAST TEMPERATURE

Svmiko adopted Cowper stcves with o sepcrate combustion chamber for
preheating blast air, in vicw of the low calerifio velue of the exhausi
gas from the I,S,F. The stoves have een definitely satisfactory in
operation. Blest tempercture ie meintnined at 800°C at the bust%e main,
The dome temporature of the combustion chamber ie kept below 1100°C to
protect the refractorics, This temperature could be inoressed if the
olacning of tue g6 wes inmproved.

Beat input into tho furusce ie that ;cnernted from combustion of
coke, the seneidle Lentir >f charge =nd hot vlast, Besides being a Bouroe
of heat, the hot blnet has :r importent zetrllurgical role in the furneoe;
it increasos resctivity of coke and accolerates oxide reducing resctions.

Temperature distribution in tho shaft is considered to be as followss-

The highest temperaturc, 1400-1250°C is atteined in the ooke combustion
zone ot tuyere level nud o the renction zonc, the temperature should have
been reduced to zbeut 750 C according to our calculations, because of
endotherm%c reduction reactions.,  Above charge level a temperature of
1020-1050 C is maintained by combuetion of furnace gas to prevent the
reverse reacticn of oxide formation frow zinc vepour.

TABLE 6. I.5.F. Ges Anclyres
] i Cap in furnace | r) leaving the
- top % cherge level
co 21.38 * 23.84
: Zn 6.39 6.71
Pb(e) - 0.14

* 21,1% ie mecsured by cnalysis

0,




m !. IQSQF. Hea.‘t Input
C —> 002 . - : 38.5
Sensible hest 57 ginter * 1.6
" " " coke i 5.7
Hot blast (tuyere) ’ 18.2
" " tOp C‘.il‘) f 1.4
CO~>CO, in » furn-~ce top TeT

Heat supplied from hot blast acoounts for nearly 207 of the total
air. Incresse in this heat increases the oontustion rate of osrbon and
the smelting rate ard thus gives the Po88ibility of an increase in
production.

CONTENSATION IFFICITICY

The partial pressure of zinc vapour ig loy as it leaves the
furnaoe. Also the 002200 ratio in this ges is high, so that it would be
very diffioult to recover zinc in a conventionel type of oondenrer as is
used in other zinc smelting processes. In the Imperial Smelting Process
zinc is adsorbed in iead a8 the vapour goes through a condenser where »
Blower of lead droplets 18 maintained. Zinc is separated from the zingy
lead Wy cooling. Usually the zincy lead &'a taken out of the condenser

with 2,267 of winc ot o temperature of 560 C and returned to the condenser
with 2,024 of zinc at - temperature of 440°¢,

The condensation cfficiency can be caloulated theoretisally by
applying the activity of zinc (5).  Although the theoretical efficiency
suggested by Azagnui (4), (6), wes 937, the actucl result might be somewhat
lower bLecause it is influeuced ty variations in the composition ang teuper-
ature of the g78, furnace condition and technique of condensation,

In Pig. 2, condensc.tion efficiency, carbon consumption and zing
production at Befu plent are shown.

RECOVERY OF LEAD

The recovery of lead in I.S.F, has great netallurgical eignificanoce
other than the econcmic adventage of simultaneous smelting,

Lead oxide in chiarge can be ecsily reduced in an exothermio reaction
PRO(e) + ca(g) = PB(1) + co,(g) (7)
AG =. ~15,900 - 2,387
K = oapy Poo2/apyy peo

As the value of K 18 votained »8 2.32 at 1200°C, it is clearly apprecisted
that this reduotion rerction proceeds witk ense,
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Most of the lead in charge, therefore, is reduced at the upper part
of the shaft, Part of the lead sulphide and oxide reacts with gino %o
form gzino sulphide which forms acoretion on the walls of the shaft ~

PbS + 2n(g) = PL(1) + ZnS (8)
Pb0 + ZnS = PbS + Zn0 (9)
Theee reactions are carried out a little above the reducing sone for

sino oxide and sulphur is reoirculated in some degree in the shaft.
Analyeis of accretion car. irdicate thie region,

TABLE 8, I.S.F. Accretion Composition
Distance i -
from Roof Zn Pb S As i Fe §A1203+Ca.0 3109
INM 60,0 2.8 0.98 | 0.06 2.57 ! 3.22
4" i 61.6 16,0 :  0.72 | 0.04 2,29 . 2.77
5" i 58,0 17.6 | 0,71 | 0.04 2,40 | 4.11
6" i 29.6 12.4 | 3.75 : 0,18 3.80 17.69
T 7.7 14,2 ¢ 6.85 | 0,15 15,1 ! 20.73
g » 38.1 14.2 §  2.86 i 0.46 9.4 | 16.43

(Accretion analysie in No. 1 campaign at Befu)

As shown in Table 8, there is a clesr difference in the a.alyeis
of acaration above and bolow the 5 meter level. Thus one deduoces that
the reaction zone might be at the 6 to 7 meter level.,

Fig. 3 shows the equations for the reactions in the shaft and
factors such as Poo2/Poo and temperrture.

Motallic lead, which ie reduced in the upper part of the shaft,
acts as collector for copper, gold, silver, antimony and bismuth.

Another metallurgical advantage of lead in the charge is that it
oan increaso the hardnees nf ginter instead of gilica. Silica content
in sinter can be decreasea from 47 to 2.5% when lead in sinter is raised

from up to 20f. This leads to o decreased 8lag volume, whioh resul“s in
decreased fuel cost and zino loss in the slag.

A typioal enalysis of sinter ie 19% lead, 45% zinc, 2.5% silioa,
4% lime and a hardness of 80 rattler index at Befu plant,

Distribution of new leed in the I.3.F. is shown in Table 9, from
reocent operating results at Befu,

TABLE 9. Lead Distribution
. 0ct.1963  Hov.1968 | Dec.1968
Ladle zinc TR W B Y
mlion 8406 1 87.6 H 87.0
Cu Dross .92 1 66 | 65
Matte & Speiss - - ; -
' Unaccounted Lose 2.2 2.1 ! 2.3
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1 it

- Sone matte and speiss ere producsd, but as they are not separated
in the forehearth they are included in slag. Leesd oontent in slag at
Befu is found to be much less than that of the lead blast furnaoe.

TABLE 10. Load in Slag

. Oct. 1968 | WNov, 1968 : Dec. 1963

[Pbinslag i 0.3 033 0.3

The upper limit of lead in sinter has not been clearly dstorninod
yot, although S.E, Woode and D.A. Temple ostimated it as 284 (7).

EEHLVIOUR OF SULPHUR AND COPPER

Foat of the sulphur is brought into the I.S,F, from sinter and ooke.
These usually have eulphur contents of less then 0.8 and 0.7 respectively.

Table 11 shows sulphur distribution in No. 3 campeign of Befu I,S.F.
Most of the sulphur was rejected into sleg.

TABLE 11. Sulphur Distribution during No, 3 Caripaign at Befu

Perforunance Poriod
ngh S Cokes f
Bib fpr.— 15t Moy 25 th Feb,— 31t Har s
Sinter Cake : 59. 1 61.5
Flux Bath Droes ! 0.1 i
8lag from Rev, Furnace ‘ 6.4
Coke No. 1 i 40.4 :
Coke Mo, 2 0.4 32.1
Total L 100.0 , 100.0
. guTPUT ' |
i Dross from bullion 2.3 2.6
{ Blue Powder 13,6 5.1
i T.8,F, Droes 3.4 2.6
Mux Bath Dross 0.3
' Matte and Speiss 10.0 115
Total 96.6 93,6
Loss ! 34 6.4

% High sulphur coke St1,3%




i

TABLE 12, Sulphur in Sleg

No, 1 i No. 2 . No. 3 1
. Coampaign ! Campaign | Campaign
8 in Slag % T P e,
i : i

Sulphur in 8lag is inferred to @

xist in soluticn with F?,_xf), beocause
the reducing atmoephere in the sheft ig very strong,

Some sulphur is combined with matte, the enalysis of

whioch it as gh
in Table 13, o

TABLE 13, Speiss and Matte Analysis during No. 1 ¢

ampaigg at Befu

’ Cu ; Pe Z2n 'S be;‘ Ag ﬁ'_Co — , A—‘

3 : H i B . H
Speiss | 24 60 45, 1-5118-23 4.7 ‘0,305 60-260/
Matte i 35 | 50 , 4-7 .15 .2-5§o.n-1;§ 0.7 50.3-0.5:'60-36(1'
: i ; : i t ,} ’ ; ;

Assuning that nintte ie in equilibrium with molten lead, ine ooapcsition
of matte is obtained by calculation as shoym in Teble 14,

TABLE 14. Calculated Matte Composition

Cu28 PbS

3.75-6,281 2,3-5.7

ZoS . Fos T Fe0 |

.l

}
i
{
!
i

| 5.96-10.51/ 32.80-28,88 37.2-39.8

Table 15 shows the calculated copper content of lead bullion whioh is
in equilibrium with the matte,

TLBLE 15. C.pper in Lead Bullion
No. 1 No, 2 i No. 3
Campaign ; * Canpaign » Campaign H
2.07% : 2. 15¢ i 1.874, ,

Value of aotivity of iren can be obtained as followss-
Cu5(1) + Fe(§) = 2 Cu(l) + PeS(1) {10)
A 6 - -10,610 + 9,747 (8)
2
K- &Cu'nF‘eS/"‘CuQS'aFe
Fe0(1) + co(g) - Fe({) + co, (e)

L0 = =10,430 + 3. 11T
Ky = e Pco

2/""?‘6'"‘ . pCO







Teking the vrlue of ectivity of copper om 0.025 from the solution
ectivity curve for the Cu-Pb gyetem ond the vonlue of K) as 0,28 in equation
(10), then a value for the activity of iron of 0.3 18 obtained. - satis.
factory correlation betweon tiis theoreticaily determined activity and the

aotivity determined froco practical considerations is obtained as indioated
below.

Since the vnlue of the activity of ¥FeO is cstimated to be approximately
0.4 in the I.S.F., the rolstion betwesn value of the aotivity of iron and the
partial pressure ratic of C05:CC i8 aB shown in Teble 16,

TABLE 16, Relationshi~ betwoen ne ond Foo /Peo
A 2
% o 08 0.5 0.3 0.1
p""2/1’00; 0114 | 04143 . 0.228 0.3 | 1.14

In actual operation as PooyiPco is emtimated to be 0.3 to 0.4, oy
Vill m 0‘3 .tO 005.

!

Kameta and Yazawn (6) determinod copper in lead and lesd in matte at
verious values of Pcop/Pco at 1200°C. The copper dontent in lead is about

2% at a Pooy/Peo vatic of 0,28 (epg =" 2.3).  As Pooy/Poo goes down, oopper
in lead increases much more and lead in matte goos down.

The above shows that in the 1.3.7. copper cannot be oompletely reduced
into matic but must be diesclved in bullion to he regovered,

TABLE 17. Copper Dietribution ut Befu
i No. 1 Ne.2 | Ro.
i Compad i Compai © Campai
ompaign | Cumpaign  Campeign
Ladle 2ino ! - - ; -
Bullion | 6.8 | 0.5 9.3
Speiss and Matte P 8.2 : 10,0 i 3.2
Slag Po21,) L2041 Po22,2
Copper Dross f68,2 : 1.5 . 62.0
Blue Powder ; 2.6 ! 0.3 i 1.3
Othere i 0.7 i 0.2 :
Loss i =7.8 T4 P 2,0
Total  100.0 P00 D 100.0

Sulphur, which is charged in the furnnoe, recirculates inside the
shaft and ceuses acaretion formetion. It is clesr from Table 11 that
sulphur is brought in by sinter and coke. The analyeis in Table 8
indicates that sulphur playe scme part in acaretion formation. As shown
in Fig. 5, increasing sulphur in sintcr hns a doletericus effect on the
furnace such ag increase of blust pressure Ly escrreticn formation, high
carbon consumption and Pigher zine loes,

According to P.M.J. Gray (9), untto im sxpected to form with low content
of copper, only when sulphur in sinter 1s more then 1.5%. This depends upon
the notivity of Fe0 irn 8lng. In order to obtain natte with high oonunt(gs
copper, activity of Pe0 in dlag has to be decrcased a® much as poamible .
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FXHAVIOUR OF IRON

The behaviowr of iron in the I.S.F. is very important when discussing
slag ond matte formation. As mentioned before, it is oontrolled Ly the
reduoing conditions, i.e. Pcop/Pco, in the shaft. Ferrous oxide, made in
the lower part of the shaft, in combination with silice, forms fayalite,
Some goes into matte.

Another important consideration is the removal of arsenio as speisa,

TABLE 18, Distribution of New Arsenic
Matte and Speiss 6??5
8158 , 5-7
Ladle Zino i 1.3
Cu dross i 18,2 .
Bullion (efter drossing): 10.1
Others ; 3.2
Total . 100.0

When speiss oxisis as a third layer between slag and bullion, it oan
be takon out via the forehearth. It ie noticesble that ocobalt and niokel
are ooncentrated into speiss.

Zinc oontent in slag has & positive correlation with Fe0 ocontent in
slag and & negative corrclation with matte and speiss formation (see Fig, 4).
Thie means that the stronger the reducing atuosphere, more Fe0 in slag
decreases and matte and/or speises formation inareeses.

Llthough it is desirable to keep FeO content and amount of slag as
low a8 poseible, a target of FeO content is stipulated of 3&f becouse the
slog from our plants ie supplied to a producer of Portland cement as a
souroe of iron.

FLUORINE AND CHLORINE BALANCE

Muorine and chlorine in ores and fluxes sre often problems in the
Inperial Smelting Process., Fluorine particularly would attack the lead-
lined venturi sorubber ir our Sinter Piont and silioon carbide in I.S.P.,

Most of the chlorine is put into I.S.F. from rew materials, flux
bath drose and chlorine gos at the effluent treatment plant. Chlorine
balancos for our plant in No. 2 and No. 3 campaigns were made. Though
it has bLeen stated that chlorine could improve condensation efficienay,
this roelaticn is not clear yet.

Fluorine is mainly introduced into the I1,.S.F. from sinter, and mosi
of it is returned to the sinter plant in blue powder, as shown in Table 22,
although 22% of it is rejocted with slag. The beheviour of fluorine is a
olear oontrast with thet of chlorine which is removed in solution in effluent
dischanrge.
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In Table 19 the fluorine balance for the Sumiko I.8.F. is showm,
Tadles 20 and 21 show ohlorine balances for the works and for the I.8.PF,
respeotively,

TARLE 19, 1,8,F. Fluorine Balanoe (Jan, 1968)

Listribution 4
INPUT

Sinter Cake 99.53
Flux Bath Dross 0.47

Totel 100.00
SILG . 21,73
I.8.F. Dross 9.12
Flux Bath Drose 0.47
I.S,F. .- Hygiene 0.77
Blue Powder 63.14
IOSOF. bl LOBB 4.77

Total 100,00
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TANE 20. Works Chlorine Balanoe (Deo. 1968)
| Dietritution %
INpUT

S8inter Cake 3.9
Hygiene Dust 6.6
Flux (NH,C1) 32,6
Cd-spent solution 55.3
Cly gas 1.4
New water 0.2

Total 100.0

QUTFUT

Overflow from Neutralisation
Thickener to ses 84.1
Blue Powder and gondola 0,9 + 0.1 = 1.0
I1.8.F. Dross 5.6
Sludge to sinter plant 4,2
Evaporation loss from cooling tower 3.7
Venturi lose 0.5
Unacoounted loss 0.6

Total 100.0

Distribution %

INPUT
Sinter Cake 7.1
Flux Bath dross 4.5
Ammonium ohloride 58.4
Total 100.0

QUTPUT
I.8.F, Dross 10.0
Flux Bath dross .5
Condenser exhaust gas & hygiene dust 413
WaBhing & hygiene gas and dust 12.5
Unaccounted loss 1.1
Total 100.0

11/RwWL/1MG
10.4.1969
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