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2 An alternative approach dispenses with both the preconcentration step and
the conven- tional snelting step;, it is basically an ore funmi ng process
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sul phur released fromthe pyrite as the tenperature of the ore rises. (2)
The gases fromthe co-current volatilization (stage (1)) containing
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woul d lead to the expectation of a substantial build up of tinin the matte
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via the E m%pg;g% gj NSO %fi‘f"bﬁ"&é 2 PrRFhoS% e whi ch
enters tNeygpk agap ddartian tbrdmgr@ooaﬁn@d Bhee BdRGicHionkaice Of

tin- bear emh&sdztemb@pb@rmapmen llathe cig*roﬂ@ﬂpmrimateamnﬂmsfmnf thei | i ca and

i ron ¥l ? f(“FFe“rhé‘igﬁaf ?‘éfD\“érgéP‘F ggecttee 1 Which Avtem itheritag 2ad magie & )50i s |, 30
crushed %t é‘ Ya) - BHID OS¢ ‘i’st%p%\’fo\‘ dfs&r&l@ﬁm{g‘?ﬁéﬁr@fnal"%hﬁtﬁy Sk ai ni ng't he
air bl aSbveIrl@mgQI’serhaslﬁgﬂéE&ie tahbustion of the matte. In the preferred
met h o of lbpesatl therabovestagysahq air West menkaropiinuse framaintaintalsontinugus$Q, f ract | on

whi ¢ | s fge E’ﬁ 3‘(’" t I c
tuyeres ﬁin%ﬁe?%ﬁ ﬁ’gg&b}ﬁoxégé N rSe H%E% o Bd I%ouﬁa Wﬁﬁ%ﬁg fﬁThe +1-35
mm fr act ramhfums colleatigesyistom (3 it hcaavsumﬁairsbg m&mm &i gntneans of an

o ¥iaccu slarearoemfané RREFigus el rqddsframd&remswa tq match
e P "’“ 3

approgy i a
the rate %. ] éﬁé 50 B Bolobf Wbfotidusiaad | 1t he
ol t en  C@awibleifdth thd h&gdxft(@ﬁmﬁw.ﬁ icidfit violundelv@ amgataaraaartﬁef ottt e, and

duri ng hessuien estd@nqehelemhtha mins vedsmrlestagatbatlthae lsvlglqﬂhmmthenlaghe pyrite

;Lrgarsnznéi‘ﬁou%‘r@‘éwsw % sur" e e T U ACERL A gl gent ol

carbonates and tin oxide in the ore partlcles and in the rratte and sl ag
bat hs. 40



The net result is a large increase in the anobunt of matte consequent upon
the addition of the charge. The silica fraction of the ore particles
conbines with the iron oxide which is produced by conversion of the matte

form ng nore slag which gradually increases 1n volume at the expense of the
matte. If the chatrge is not self-fluxing, additions of pyrrhotite (which
may 45 contain tin) or sili-ceous mat eri al s may be nmade to adjust the 7
iron-to-silica ratio to produce a 45 suitable slag. The viol ent agltatlon‘.?
of the bath causes the matte and slag to tPI ash over the added ore

particl rid pravides rapjid heat t r ansf&f6-53dt age (3): After conpl etion 6f
ore addl Ton, bl ow ng is continued until the stoichi onetric oxygen has been
supplied to co I t 50
2dd 1 on of ¢ heoaits @eorkf e Eilohy BitualcRBbfeolPhis LESHLI, baPflnd?
slag and ratte |kresﬁe®t1femfeue mbie ofSipe ox( dhosen] litdis btsinipleoinaitdneo soﬂjasg theshetaapped

for discard ed‘\’ﬂaﬁ _%%?dg ‘giﬂ‘ t°b\’ylmft¢t!‘{§ 069’6&‘ 8 ag
for the next baﬁ"EﬁE tﬁ!ﬁ“ﬁa Dhse ﬁ‘,“ o%‘é“tf sg
continued to W&hﬂfe@hl?ed&leﬁt&ﬂﬁ bd Bupplied ? n§5car ousXuéllor tl@rco

pl ant . and adjustmg the fuel/air ratio to balance the oxygen—to—sulphu5 5at|’6he tlg;aga;s, thgaw ng

the bath conpai cessarycongitipns \?EE“

with stolchi g g;ﬁd ulp?%fﬁacﬁr 1e°s 'asg and>pas s ?tgﬁngqne%“\ﬁﬁg i e‘%ﬁ oi Ler
and fune col | ect Itawill sam;mﬂst()aﬁsd smlle@mwmmtﬁmaie psdcesgdésuﬁneagl)ovmmst clvsdlyl
pl ant. The mat trela aemmbl t fynacmmyritic eqessalestripedely Caslssonandi Mostiend i s
t apped f rom_1t5| ég%‘ ‘F?Bn‘tPcS“BTS rsc‘ﬁé g€ IRACHAY Tp3PEATS frof theyhigshfprnace 15

60 In an alt er npsro&waaanhaﬁmfc BRtOéRvrSortHoRE: coffdtedia@esvirtdlin 2
| ocation as f arwlach pbab iobmettd is eontinhenslyl megntained aqdcthmnr 1s/b1®mf thromglel'ahcevof une

of slag is main low cpefébqre#tt layeewbrﬁh@a ap chamistry; hat
0o St A e e P LR TS e .

sufficiently | aDiSro ixﬁﬁﬁﬁa in {t &eaﬁ: 10 od€lyri Qd’t ftﬁﬁﬂ:’bl nuousl Or
intermttently. 2f65ntheb1asmtrtmu priocesstit wasp cogs;esmqasyauta% thl’oénudbl tu%z\#@rpr@al?ﬁlor: ng

10/ n (] zone € Diast Turnace suc al
the ores for Vwﬁo%tx%usﬁmn%?%e 1§on sufgﬂl%i!; agfitlforfgltlo f thy coultl)l)ccu without cﬁusm
1,576,531 25 bridging. In the present process the physical nature o t s oi %XtZEa
heat by burni- nm&aca%paﬂgz ewet8shf the brei th aGizs emtahleefmeeat)hlmnhmtanbaéeamg emrasaye not
be favourabl e. surfp@ élptsiaz fngtoﬁéler?b%ree with the araie parhslag s assigted py the giolentj npl e

metter to adj usiE% ﬁbﬁﬁx e A

i nj ection oBom ﬁi{ottﬁ@ ref bikd dr@n@Ru Btuiing adacon
t he sul phur confusnte. Botit i!redumtmust bewlh:ﬁsd trat%idse ateWDTE mtorsclmmeds t o]

be swept throughbs 'éh‘ﬂe Bt SEgy tte ouldifosm. thls
gas and the reqyﬂ%&ph, éé’na e F?iltsu e e” of %r actxono or
pyrrhotite 66nc¢hemrcatye>y ﬂ'@ehtlite refsidaicé amb oftaé tlﬁrg‘e;hnbﬂhﬁﬁ&&esithe 35
oxygen-t o- sul phmcmwmehOﬁi qlqgem tteto Msle IPéldm

condr {1 ons o ALY L S TR P % R ey

Whet her a sul phi dﬂmqsga?dteafe QD AGRRHIhI Te oﬂs cou, eshﬂa “iikesed td he

i ron-to-sil ¥8a thanevogionp of Igit- :ht;nénmpdocb@estvmch m:ms mtliOtluomi Kdr tlmesmbmg ofis400 -

t hose skilled |%’PP?;§3 gg}eis£ee cony ac‘me:g% ‘Hi?ggpag %E’gi“ g;%}éf’g% lbltbfsel y
1C)

relatedtothe | sson
and Trostl er. Howpsdonvéree &smﬂ ﬂﬁaﬁ@&e |fcirfcemﬁmd>ua leab sredtingaRofollaws the
respects fr @ tfmels eaé I(Uﬁltﬁdrﬁi‘é eﬂt angl preingense processes employing sub-

15 1. The presée S%M %:ﬁf‘é af‘t};mgy B%\Zg)giﬁfm@ﬁé’g&dmgﬁuct ed
in a converter n n&ﬁlﬁ eEEﬁhx l%sill%stfawfeht Y pfodskit al ne d the
air is blo thExa {z 1| ances or tu eres beI owthe surface of the matte

layer, whicfi®pl ape0 grapms efighirem féate P°§‘E1’e“ 'é"’étlmt"r Sfé9 :
and the' mass trifRotel, ré‘f’éﬁﬁ%.&%# *’E@L ‘if,’:mté‘r é‘?ﬁi‘g Fitic
20 snelting oprehdiohMithtHe mlk&ﬁloﬂﬁﬁde ﬁﬁxhrng hepfdaesp«n uaedawﬁ aﬁﬁgé:aeuslﬁtaﬁted e
matte, if f rred Whdp dlertemperaore n @rpite eqrched 4260°Cn 3@0ng:ofr acpyeitic tmgre,

29 d
occur i ng i 1>t HEER Bl b R St A SaIaR ot ofess
It was necessar niieyite,Pyfrioritsliga dlldop t& sﬁ‘ﬂmﬁé‘ uatte R ch it%k@

charge to pronot% ofothel btej, other sulmat’e hipredentyie mendrcameumi béitgechlrines frofi sirufaaas enduch

that conbusi ont @aﬁbo fes Hhish uae%oualfg wrsﬁe e'zt y$id e@pﬁﬂrge oggur
ERCSTT B B G g
the charge is nﬂélghtnpor an i's 25 necessary on to crush the ore to a

si ze suitabl e forDuesst}le Iomﬁ!lkhtlmaétasvdsofmd@hﬂn ulphyr and ﬂemsusrshhblée weretemalvesl) ag

cp m, tihgm 1 \p
if itis produced, and slag, once forned dr|p

UI’ nace process t



30 into the hearth below the tuyeres and are not subject to any further
fumng reactions in the 30 furnace. Both products nust be collected and
treated separately. The inventors claima subsequent slag treatnent stage
and describe a separate treatnent of matte if it should form In the
present process the matte and 'slag are both subjected to the scrubblng N
™of a | arge vol une of sul phi di zing" gas (generated by "conversion" of
Byte and buffered 35 chemically by the matte) during the entire

resi dénce tinme of the charge, and.this reduces the 35 tin content- of both
slag @nd-matte to a | ow l'evel and-3i%8tai ns a sul phi di zi ng at nospler
around the charge particles. This buffering of the gas by 1ts contact™w th

a per MangR shiphidebvoludibn fidred 2l Wik dly. Middr GmBlumt b\Q M&ibﬁlh@ée OftinRsRRENt Process
fromt heemueorrhaamouﬂt\btdirre udastoalctﬂbred obthebadis t thmﬁxhtBe brRawuldoONs occur,

the pr es Py P% Hteallth@hcatfmthempgﬂ ayfaliteislgd)- | Nt @Asi ty
process % 'fjf" tt?i’\’?’é‘ eté‘ﬁ"‘ie f’l’t“’rl o jre}: frogavhich A ﬁ’“é‘tlph‘gﬂf%'ﬂpper to

r epl ace gomg)mﬂtth@&alle, bl ast- furnace and reverberatory furnace nanel Y,

t he Noranda Process (see Extractlve Met al | urgy of Copper, Ed. Yannopoulis
and Agar\%ﬂﬂ"oﬂtﬁ\/l Ne Y2 '?PSFeSCh 23, the M tsubishi process (Ibid.
chap. ‘bot h-of whi ¢ 6373%?4 U5e of converter. ‘A recently publ i shed
paten]t f(!‘he6ﬂdnitibﬁlb@u§on|1£ad smel ting also follows the 45 sane t r elh (Onited
St at es Patent 3,663, 207 S| m | ar intense processes enploying sub- 45

mer ged cErbistl Qn to~sup at -and reddict ant have been descri bed, e.qg.

zi nc {UMReerdrbUSS & 34 nidlks B%ﬁgén 1§1?e%ul?eg®) ofilide Eh%%%iﬁﬁll‘ i0h id thB ofel OM 5{ AgSs
(Australian Patent 465,531). The followi hg non-limtative exarrpl e

i 11 ust r atmoutaf grygen &f %gfgﬁocess Exanple | 50 - 300 grams of an iron
sul phide matte of thé& a “rat e conposition 67%iron, 29% ° 50 sul phur,
4% oxmemhmoﬁebtﬁﬁls&&ra&et nduction furnace in a non-oxi di zi ng dmsphere.
The furnace was |nstrunent ed to act as a reaction calorineter thaf could
measur e ggg tb%ts of’ aﬁ% vvlththelntentlon of determining if the
process &' tbed was ad ousl y heated. Wen the tenperature of the

nmol t exs rmtttsﬂ‘lrpmehadméﬁrqm}edlsoo g of a pyritic tin ore, 55 ° crusfied to
[err], was added slowy to the matte surface over a period of fiVvé ninutes.
Pyrite B8%02848fi tut &s &t 80% by wei'ght of the ore conposition. O her

sul phi deshRERRL At 1HRl RGN 248 ok BEmiRY 75 MikutdsCor dib@RPwotihabiRePEi t € and
st anni¢ e sto@:iametnc andmcdsfex;tgemlqmadprmuntzﬂ% wdfs theh edded & th@ltaltlmnd Sidg cates

present it“nt thining P Wis mgap ?ﬁ%!‘ldlf? tt‘eBe%
Coboney B b SR S TR o 1o

ankeri tenﬁ&éd an&lﬂd: cohtBith EfmidedQRd AlelyS&S THE u u;ter p e ore, while
smal | 3sambunAgnatte pbaseithag weighed 340@m and aanlysed 26% S,Q% Sitp, @ﬂ%ﬁe gnde%‘bnt 35
Cassiter @;‘&gef‘ssw*b?hé’éaéﬂt‘“l?‘ﬁ“ SAMPAHOM ther original patiso T o maficiagplysed B3 Png t he ore
addi ti on"Stage, sone |abile sul phur and stannous sul phi de were evol ved.

Once t he2pr & shadhdeecighkioitsd, g vetiich waa silicedatutdiictayatitetch@ainiag particlés o rat e of 3

| it ety niilieptand gralysesd 29% Si al@eﬁg(;fecﬂteetmealrsrfa# the slag m@ﬂl%\%qne’amrzn 40he  bat h.
Vi gor ous ‘gxfﬁa‘t‘t“ IR PEfIH* he rate of 65 6

1,576, 535 6 tin sul phi de evol ution

i ncreasee~ - M of— —Rueusty—evol ved. The
anourts of air I’eCIIf,Io_'. swé’gl“cul ,. d on%ghe baﬁj {%bsf',?at all irondsn the ore
woul d be_oxi di zed: d théR conbre WYh silica fromthe ore

to forma fayal Mae sl ag. In34ohe prﬁs‘ent exsanpl e- tss ore anal ysed 26. 3%
iron, from whic$lagdl. 3% i r oniésul phizd coud.d15 be fammed. In 300 g of ore,

ther(-ﬂoore 300 Yolgiles13 92 123158 gm of* FeS = P240 noles /3003 ore. 10
10 The oxi dati on ction ig,FeS rr] = 560+[err] " (5)
15 therefore, é%i [err] iggl es n?_?gxygé\.g_ls reqLJ_?ied to oxidize the~
avallable |ron |n the ore. qlég:)Lg‘ﬁgnrrt)unt of oxygen= 1.4 x 1.5=_ 211
a S€ 55
r2T8| g 1]2_0%‘%- g exam e _11 ustrm@s lﬁﬁggagboens (xttm§al.'1-bejobta1{wﬁlefr%m{% p d
Jthe sulphur m equired is

25 10. 05Exan itres .~

300g of matte from- the prevmus example which contained 0 1% Sn was used as the
starting material for the second example. A similar procedure was followed and the same 60
quantity of air added. The purpose of this experiment was to determine if any buildup or
decrease of metals, such as copper, tin and gold occurred in the matte phase, and if any
detrimental decrease of sulphur or iron occurred, that would change the exothermlc charac-
ter of the overall reactions.
65 Measurements indicated that the net heat of reactlon was still exothermlc, but shghtly less 65



Therefore, at the addition rate of 3 [err], 75 mnutes of oxidation would
deliver the 30 stoichionetric anount of oxygen required. This anpunt of
air was then added to the bath and 30 at the end of this tine, the net

heat of reaction was neasured and found to be exothermc, therefore
denonstrating the.autogeneity of the process. The air was then stopped and
the system cool ed to room t.enperature ‘under non-oxidizing conditions. The;
crucible was sec- tioned and the contents exanined and anal ysed. Two

di stinct phases were present: 35 1) Alg&té phase that wei ghed 340 gm and
anal yse 6%-8,-@%-[-@1-4‘_]-,—65%& and 7% %q.geuhl_eh_ﬂas_s.l_miﬁu_nl
conposition to the original matte. The matte anal ysed.0.15% Sn. 2) A slag
phase wei ghi ng tH8n thevdrevidus eReipe. | | ca sat urated. fayalite containing
particles of 40 Ng btnldea ofitiminzlag o reed ICORofand golderondentrationd lyshqs of
the slag Wwas O. ai%a H’ﬁ"sea%ﬂé‘PE'l 91%3 t°éﬂ§’4§’ﬁc\éﬂq'%182‘t‘ &hd BP‘FtAéVéWE‘;'PVF

cal cul at ed Resu - i ght

% Sn t V(Pgh : _ t._ison'
Mat t e 340 56.7 ight : : 168
28. 0 0.11 - Profug 5, gm Rt at | |'7és§ Dlsgbb“gzﬂ 15. 3

* 9308 Matte - SO3ckeed 503 0.1800 490.0 1.6 10

100.0 55 * A sanpl eSQF tin oxi dgranal ysed 59.03% Sn. 23
55 The above exanpl e ilolatilr at'ed tgaat hi ghiextractions -ogsgin can be

obtained frompyritic tin ores using the_sul phur_jn the_ore as a heat
source. Example 2 3009 mfqnutte fégm t hqophevi qup exanmphgp.oWhi ch cont ai ned
0.1% Sn, was used as the 60 start+ng material for the second exanple. A
simlar pr ocedure E]ras foll owed and the saneg 60 quantity of air added. The

oy SLCLB;%ﬁ%%w bt a‘cggtﬁ&és&e%ﬁgt&aﬁ@tt B8 Sfsicage, o

any detrinment al 'ﬂmmae@sallméatsm mwmstxll exothemc; tietrosly verylslmxtly/xm\addmoin,ahege the
exot herni ¢ char t in slag\wej men

el cat 20"t hat ¢ S A TR R T BV AT cp
less - 65 23 Spafter the fourth cycle :

7 than in the pres ¢Tsst ®xanpl'e. No buil dup of t|n |n slag or matte had
occurred. Copper and gold concentrations in the matte had increased from
0.02 to 0.04% Cu and 3 ppmto 5 Rapwiu respectively. Respts 5

5 Wi ght 30 ~ Product o%nSn Prap®act % Sn Digoibution % W 80

Distribution 10 wm te 302 = 4.7
10 Sl ag 207 Mt 34,6 ;;;go 112?}")g oo 2.3 v&?u | es 90. 6
15.1 N | %&1 0, 15 ; é%ed 6%3 0  100.0

1. 60 '3300.0 olatiles #3 Exafdpfes 3°& 4 Two_fibte tests usings

recycled matte were comiga:t ed to edoaw t heoeffeats of usinpgpomtte that 20
had been recycled four tines. —_—

20 The net .gyer aj:g heat o ctl was. stil groLher m but. only very
d tu Spective
hignity. | Baacqrapa i IR s B S L e 0
synpat heti c i nahﬂmasﬁltlnﬂitﬂ@pl itte w@ﬁemeptablahndmaldbéreﬂuded if reqhileal. Bivasy had
decreased to O. c%%ﬂ f@ghﬁwatm@eem cotld gragnally be gongepiratedy theapatiephasse case of
t

exanple 4. ﬁcpﬁagol{'orﬁ 'efbehtﬁeﬁt@w&@tbkﬁ lg%glecﬁjg&f ﬁ"e%?egch tlQS(QC%%c{QrZA5 Sn
after the f OUr tanYidizig atmosphere

25 Results (Test TH) fegtibm ltlalS were therefore 250 g of matte assaymg/o()gﬁ%fm and 220 g of slag

_ assa 0. 07 Swy, s expe o fresh or j1@\litres of air were add
Product g% H$ .to furt Jwﬂdlze thggi’% The net he re?ct}?{x{gasg ggcothermlc and the le;;g ’
Matte 0 reduce arkedly i slag and matte 90
38.7 0 Results _
. Weight . %Sn.
55 : Product gm % Wt % Sn Distribution o 55
Matte 194.1 413 0.04 165
. .. Slag . 2153 458 0.03 13.7
60 - -- - Vo.laltiles o 60.6 | 129 - 69.8 | 60
' Feed = 4700 = 1000  0.10 1000

65 This test showed that any buildup in tin in slag or matte could be overcome by addition of 65



35 Vol atil es 94. 8 15. 8 - 94.9
35 Feed 600.0 100.0 1.6 100.0 40 Copper and gol d
inthe matte and built up to 0.1 % and 9 ppmrespectively. 40 The above
experinments denonstrated that a bat ch-type system woul d be suitable
ovhded that levels of tin in the slag and natte were acceptable and coul d
duced if required. It was also clear that val uable netals coul d
aayyal | y be concentrated in the matte phase. :Exanple 5 45. Matte and
248 grom experl nent 4 were both {gfe/ggjled and heat ed to [err] unde a .

.. q 8 Ay Bf tte
assayi ng 0. 12% Sn and 220 g of sl ag assayl ng 0. 07 0/(Sn In th| S exper| nt
no fresh esranindiowacd ek gatialléQin weightsf natte iy evastialiyaelsii th thé reactioay ] to
further ggingnegons %ﬁerﬁ? 48, With{lie pegipdipmake-upfof iresh maftethenpeinganestntishi ¢ and t he
| evel 50 mqyrepeni? YRR NGhr kedl'y in both slag and matte. )
50 Resslt SUM@ F0lg of a fresh matte sample, and 300 g of ordai hirffowrate was doubled¥o@ UGt
gm Jisrey/ min. Gn@guently, oxidBfiant timdywdsihalved to 37 minutes. 55 Matte : 194.1
©41. 3 Reglps: were as followsg 5 g| ag . ~215.3 45.8  0.03
13.7 60 __-_ . Volatiles =~ 60.6 12.9 - 69. 8
60 Fead 470.0 1@kight - 0. 10 + 10@ $h 65. . Thl s testijoshowed
t hat any buil duqudncttl nin smag o% Wit t e%Hul d Bistdwtexore by addition® of
65 8 . —I,576, 531 o
8 extra air. HoM vter t he 354(§ual gz)gs [ 0(1)\%/e| ght of {r‘atte may eventually
resul f15in the r oa;dteons bei n)g&net RSUNENS of he wi-th the perisdic
make-up of fresh na

te then b ng _an-essential requl’ renent in batch type
processes. Exanplge$ 5 Woond 340o.8 of 1a0f resh .qgdde sanple, and 300 g of
ore, the .air~flow ate:-was dewbl ed-+6-6 5—l—|tres/m-n- Consequently,

3\2: gﬁfponl‘hgsltg?sh\g@gd tﬂa?ilet\lllg Hy éo%d:ethrg&nUt elabe obtamed usmgty\g:[)lei}g a*gra %l ovs 200

. te. Th et reaction was measured.a
gn % W Micro %gﬁ exammatlon kb, Qﬁtt&&i&nﬁthe above senes ofXeds s@owed 59. 0
0.12 that a consillerhbls| qugntity of magnetlte wiSgresent in all Bﬁnﬂes "0.07 . 1.2 15

800. 0

xam le 7 '
.Vgi)az) #p esE 4 annt 1 was rﬁal (bu a finer sized ore feed (- 12 + 36# E%GS% to indicate if
. t

] s were increas er crushed ore. Results show that an improvement in
20 This. tr%'i/erﬁlikq&mblé with fimgwak) y good extraction could be obtalned using

doubl ¢ tHesdsr addition rate. The net reacti.on was neasured as exothermc.
M croapaphi c exam nation of the slags and mattes fromthe above séfies of
tests showed that a consi deyedsee quantity of nmagnejsd e was present in all
sanpl es. 25 Exarqdhe 7 gm % Wt % Sn Distribution

25 Ex
B. S. Sg’g to indi
Results show th

0a finer crusﬁ%d ore.

0§ased W t
i1-5: ECOVETYy is pogésjble with finer feed.

Results 30

30 Veight 6000 100®SN Ar@duct 4909  OM gﬁw %
Sn D|str|but|on 35 —— __.Nat-te_._ : —-353.4 - . 58. 0. 08
3.0 ' 0 35 SI ag - 156.6 26.1 - 0.03 0.5

Vol at i | egExample 8 Q 96 Feed
A I'OCBS l‘l een successiul te usmgapyrmc tm ore, it Waf?ggl tOt

600. 045 d:lte el:thype ofju giq")he ore selectedmeﬁ glrrhotmc tin ore of the follo #}S 4?‘5 the

process hogpsan: successfully tested using a pyritic tin. ore, |t was

decided tg 123‘1’9tSna 45 different type of ore. The ore select ed was a

pyrrhoti tlégSZ%@eore of the.follow ng appr.oxi mat e 45 ‘

50 0.9% CO, : : : , ' 50
' 21.0% SiO; _ : v
The mineralogical composntlon of the ore was: %

' 55 60% FeS (pyrrhotite)
- 2% SnO, (cassiterite) . .
-85 3% FeCO; (mdente) - S 55
21 - 25% SiO, (quartz)" : o _
5% Iron Oxides
5% Gangue and:other mmerals such as ﬂuonte, dolomlte and iron snhcates
The cassiterite was mainly combined with quartz and was considerabl # coarse# in grainsize
60 than the pyritic tin ore. The ore was crushed and screened to -12% + 36% B.S.S. The go
stoichiometric amount of air required was calculated on the basis of 22.0% S in the ore.
Therefore in 300 g, based on sulphur analysis, 60.5% FeS is possible = 2.06 moles.



conmposition: 1.2% Sn 36.0% Fe 22.0% S 50 0.9% [err]

50 21.0% [err] The m neral ogi cal conposition of the ore was: 55 - 60% FeS
(pyrrhotite) 1 - 2% |[err] (cassiterite) .55 3% [err] (siderite) 21 -
25% [err] (quartz) 5% Ilron Oxides 5% Gangue and other mnerals such as
fluorite, dolomte and iron silicates. The cassiterite was mainly conbi ned
with quartz and was consi derably coarser in grainsize 60 than the pyrltlc@

tin ore. The ore was- crushed and screened to -12# + 36# B.S.S. The 60
st oi chionetric anount’ of air required was cal cul ated on the basis of 22. 0%
Sin the{ored Therefore. in 300 g. based:##3&l phur anal ysis, 60.5% FeS i%:

possi ble = 2. 06 nol es. 9 - 1,576,531
9 Oxygen required 3.09 noles Air required =3.09 22.40.21 x 15 .
=330 litres at S qu‘yge“ required = 309 moles - | 5 Asinilar

exper i nent &L pr ocedf’&aigdt h x8 ZPi%ed in exanple 1 was used. Once again
| abi | e sul phuy and stannous s |de $§Q§ evol ved prior to and during
addition of air. [err] was aT té?’é’f: in the off gases. The net react Pon

was very exot herAsisilar Expefimemal ppoced\Gé dahdt HesehitRd inexddple 1 B& veedk Oacegah 1a810! ved
fromthe extra a@ahdramm sisilphidi¢ were meébmmqmmdmmgxﬂdlhemf axreﬂmlwaedsa o

10 renove t h?O @e ex ra gdtgo vE;hgm ;‘E@iﬁﬁﬁﬁe Byrrhofi €, tﬁglgﬁmflgtlof gr; heat raelqilreg :g 10

vol atil e fune

15 Wi ght Extractlon of tin into the vol eSﬁmEH wd ¢Gihparable to the py@ific ore. % wt %
Sn "Distri Retion Matte 427. 2 71.2 0. 10 5.9
20 155lag - - - 139.8 . 23.3 0.08 1.5 15
20 Vol ati | es _ '33.0 5. SWeight - - 92. 695 gpd

600.0 100.0 =~ 1. 20.Product_ o 10@m 25 %wt © % Sn Distribution- S

25 This test dermonstraied Tiat pyr‘{zb wa's 81 mTat Uggllle —succtess of:
the process agd that sgrl sfactory i ext ﬁgﬂgoul d be hi eved fromg0
pyrrhotitic tin ore. vV the]igreas elntha§rocess

i ndi cated that nore oxi &t ﬁ%%n air, 3P alter ativély nore ica, would 30
be required to bal ance t Fe/ Si . rehlo® | Rpd e sk

30 Exanpl e 924 third oreﬂafgype Iarﬁ%ﬁ L.&_Qeousizgwas teé?_ed The ore 25
analysis was: 0.98% Sn 4.0% _ S (as pyrite and Pyrrhotlte) 35 15. 0%
Fe This test demonstrated that pyrite was not essential the success of the process argi5th 0%
Si 2.0% [err] THBaitm the piooniRibiatod chat HOR AL L b oo s e

1.3% SnO2 30 be required to balance the Fe/Si ratio’in the slag

8% [er r ] and &% thf16 g?e t)[peerl; gelfrros/n er ! s teste(i]'ﬁ‘é; onl'era(r)lglys?g(vlvges 45
5% Fluorite 0.98% o 45

: 4.0% S (as pyrite and pyrrhotite) :
35 15.0% Fe 35
- 29.0% Si S . .
2.0% COz

- The ore mineralogical composmon was approximately .
40 1.3% SnO; - 40
' 7-8% FeS, and FeS : :
60% SiO,
4% FeCO;
10-15% Iron oxides Co :

45 * 5% Fluorite : 45

5-19% Other minerals ' :

100.0 % Ore size was -12# B.SSS.

. 50 The test procedure was similar to Example 1. 300 g of matte was melted and malntamed at 50
N 1250°C, to which 300 g of the siliceous tin ore was added and the stoichiometric amount of air
: added to oxidize all sulphur in the ore, assuming that all of it sulphidized some iron to iron
* sulphide. This was calculated at 41 litres of air and this was bubbled through the bath at

_ 3£/min. Once again, stannous sulphide and sulphur vapour were evolved, but after 5 minutes
55 . of oxidation, the amount of sulphur decreaseéd in favour of an increase in sulphur dioxide. 55
The net heat of reaction was endotherniic due to the low sulphur levels in the ore. However
tin extraction was reasonably good



5-19% O her mnerals 100.0 % Oe size was -12# B.S.S. 50 The test
procedure was simlar to Exanple 1. 300 g of matte was nelted and

mai ntained at 50 [err], to which 300 g of the siliceous tin ore was added
and the stoichionmetric anount of air-added to oxidize all sul phur in the

.oremassumng that all of it sulphidized song iron to iron sul phide. This
3 ‘r

pl cul ated at 41 litres of air and this was bubbl ed through the bath at
¥r]. Once again, stannous sul phide and sul phur vapour were evol ved, but
af teyy5 mnutes 55 of oxidationisyg amount of sul phur decreased in f avour
of ap—+# j ? et _heat of reaction s
endot hermi ¢ due to the IOM/squhur level s in the ore. However tin

extract igsppas reasonably good - 10

1,576, 531 _ -~ 10 Resul'ts Weight _

% Sn 5 —Product We‘l'gl_f ||| —5 ‘v"\i' —0/6 SH— | - Di SU| buti on
5 Mat e 08. 4 4 0 Sla <

229.1 .38 1Pr°d“§t 12 B F T Disiit Rbarilos 620
10.5 - . Matte ~ - 83,3084 514 023 10 Feezlo - | -600. 0 100.0
0. 98 © - 5B@.0 15 Th229.1i ndi datted tdx a | argebfy siliceous tin ore, of

rel attovel: y | argelatikssi t eri ta2.9jr ai n8isze coul'd be 8K3treated. usi ngot he matte
fum ng techni que. However,—a—f uel—seur ce—such as—pytrhotite or car bon‘aceous
fuel woul d be reffefred to 0V del0Afat . Otfe pyrrAB@Ptic tin ore descr{bed
above woul d be a suitable Tuél and Tluxing agent Tor the siliceous ork.

Al t enBatThishdicatddBat § lardelAidSoudtif ore Wt kélativly ReldR8ksiteRitd Hindiblcbiid be 0115

pyr r hot i trdatedowsiog theomatiedfufmingxtechgiqaa dlaxayarsd fueheurce snebsis|pyarbottébt 0 of 20 t he
feed t O { oS f ¢quirgdteprovide heat The pyrrhotltlc tin ore described above -
o@ld adu

ug
20" B e N ot o ano

SI | i @@ouse meeso §uﬁ ppcroesseatmramaﬂs t ab e feed

fl uxing A m xtu 75‘Vgp rrhotltlc ore and 25%siliceous ore

resul t e ﬁ &gg%%tst%% len Elsl; pyrrhotitic nat]g%l icegyis ores to present a suitable

25 17 5 Am1 a)ndz oSl &)u§bl%eteﬁfted-1|ﬂ% f@é?lrggﬁﬁh%e ore was -12#
&5 % h&n normal procedure It was cal cul ated 30 hat tRs

st0| chi or’ri; Zbc mount of air required (based on 17.5%5) was 262.5 litres.
This was - Ied through a mixture of 300 g of ore and 300 g of matte
and t he netslzdnaane @ﬁlpﬁﬁﬂﬁielv&@ 104 8. smeals;uge.dna&xaep&e&ehaem was cdifilatéd Ui di ty of

alanqe and

the 3 %al!?smh aywm;pf arreq lhmd (based qorld V«ﬁ)yaeﬁzérhtmﬂt‘hls wand30um ng

(] ¢
rat o, Of ‘?’Eﬂeﬂ@‘;&’hﬁ.’@%‘ﬁ%{ ?#d?fﬁ 2\% ;%?;% Q er i W00 proviess 0 0
35 we xpenment and fuming rates of tin Slllphld ubstantlal 5 o W /0
Sn Reszmsst ri bution 40 Ivatte 62.2 0. 09
5.0 3 . 40 Slag - 171.6 ~  28. 6 0.15 35
3.8 VolatiTes 55. 2 weight 9- 2 - %sn O1.2 45
600. 0 100. O Produdt. 15 gm OWt0 % sn Distribution 45 Thi s experi nent

dermgﬁt ra—bed—t—ﬁaf—br—bkeﬁdrg%efes—ﬁ—ﬂbfmﬁ—a—sm—fﬂ-bkﬁeed% om both a
sl ag-Torm ng aMftifieat | ng viewpoi nlﬁzzgooc? ®xtracti oh® of tin vvere4?5055| bl e

and reactions SBal d 50 belthdde efdfher
50 Exanpl e 11 Periledus t est¥-Zdenondfr at ed t he fea?b?es of the process on a

batchsbasis, by recycli ng_é“‘dgl"d mahEg: qugver 0. r adual decre??e in

mat t e~ wei ght i ndi cat ed sl |_gh_L overgxi dation due he 55 distiltation of
sul phur vvhen addi ng ore. Consequently, less than the theoretical anmpbunt of
55 sul p dmpinbteatesdsthat by blendipg pres taifpg juifelle feed fromiiboth & he anount of
air by @5 2B YRyYPPIG" ARRGAE°HOM oL Ut eR et e BB Kang) |

aut ogenegu,s,p a I ng.
Previous tests demonstrated the features of the process on a batch basis, by recycling cold
matte,
However, the gradual decrease in matte weight indicated slight overoxidation due to the
55 distillation of sulphur when adding ore. Consequently, less than the theoretical amount of 55
sulphur was available as fuel, so it was decided to reduce the amount of air by 10%, the aim -
being to maintain a constant matte weight and’ autogeneous heatmg
Two kilograms of iron sulphide was melted under nitrogen in a crucible and the tempera-
ture maintained at 1230°C. Air was added at 10 litres/ min. to the bath and 2 Kg of pyritic tin
60 ore added as 200 g batches every two minutes. The calculated amount of air, 1600 1, was 60 -
added and the matte and slag then allowed to settle for ten minutes under nitrogen cover gas.
Slag was then poured from the crucible via an attached spout and the matte and a thin slag
layer retained in the crucible as the starting matte for the next cycle. This initial slag analysed
0.12% tin.
65 In all, the above cycle was repeated eight times and after the final cycle, matte was also 65

s



Jilogranms of iron sul phide was nelted under nitrogen in a crucible and .
.errpera- ture maintained at 1230C. Air was added at 10 litres/ m n.

Math and 2 Kg of pyritic tin 60 ore added as 200 g batches every t /7
heiral cul ated amobunt of air, 14(326%31was 60 added and the mat
then allowed to Settle ror rem T TUtes e -t r-ogef—eover gas.

®S then poured fromthe crum ble via an attached spout and the matte
thin_ slag gl{:gnél:fgﬁ' Glearlycthig testords b moreyealistic demwnstiatign nkthé profesy
Wext cycle. (s shiphur! grgﬂmﬁ’l’fé??g‘é’ﬂ"w?%SPP‘?I'“‘“@S”"“’“’ edppd assaped

: cycI e was rEpeahant of ghd tappeeeard Groad 6% tb B6% dfNAL w ffd&uﬂ@%%&é@s

al s 3 13 decreased from 0 12%35n 10 0.08 % Sn after three cycles and_l,eﬁe'lled étfhbqilﬁ 0,060.089 M5
the Tor el bl e, or5 ki gg@ggg Jisesdo fieg séeqs sber diggribusiont he
Vs ess eve
procéss capabi | i { TiSma#dRaycAIVO%EASA. 1% ﬁn’é’ﬁ t%@eégﬁt te
i

wer e wei ghed bgl dhtas hﬁtdre mhdtee ba&utblilhble’mﬂﬂdmbdl Sdral Qruarm'.lsﬁ'l n
tapped varie fif I 3 Gﬁfal{l?ﬁ-ﬁn mifte.and the tin | evel 5 decr easedo

from 0. 12% Sn tqla et haancs ypsal ya*%‘éefmnfhevw [thaty thefRrocsss veas @aten-
0.06-0.08% &5 marﬁp!él he remai ning cycles. Losses to slag were always |ess
than 5% of the ti £ ladgesealé tost wasaarrieBopih which mxﬁgﬁpymleinage (m%%ﬁb Wik)feale@ mS

than 4% S and i cyy y5frperery lineghyessgbsginyi @@qﬂ’la;@twi, UES
e et Tk s ol I e T TR
bat h coul d be nahasubmenged cnmlustam tedhfiqlid!fd. oveiRSisie h arbssé re C#iSh lt@ lszflfégo

t he i ast cych (ﬁ WAt th “&t&ﬂl@ therbathmj 3fhdéigt b for the first hour and then at twice the rate for the
e

10=¢veral | B Teiadiend the tomparat ant
proceggavvas pot e?éi?‘zirt; h%i{ méghe IOB\IT%F"S ed’g @ups

carried out in V\hT\zqu@ﬁn obala re thppz:dtandnhenme(v&s Séile%:d;ﬁf)erm&est rcn,aws:%bm 15
a 50 Kg capasg§t % ertlé:l’fuﬂéaéé’ft&cs?d PR evgls werg) |llwqréhannrganymmvw@letsss,utbiwtmg,that M
Floyd in Paper ZjiRinatiorbwibobio g '“éﬂf’ﬁ? & leait s 2gnd 49 bpechideeding. The et oftigy 425
Q| to cover fur nm:emhmah cono&RRGomia ag’hlvd’as@(ﬁ%Sﬁ:zhﬂmﬁe avéragellal a8\ d 01063 % sn.

oxi dation were 2;_?} ’dseﬂr‘ﬂtbﬂo §rhandiyeas Iqomaramaedi tnoeie extrasbydre land slaggddshe
subner ged coggu 0sses. e.C ,ushe

[err] was fed onkrgugh hﬂo %&g&;‘tsi& O%d nQ ‘°£‘aﬁinﬁgz t‘?gf i sﬁi

and then at tw mBOthmattabaEhﬂmughtlel whﬂfrthc dfl:dBé fradtioh hes feddth co Ioﬁﬁn
heat was gener atReSusacs of she A fﬁ? hoger g'g? shwds ldQlOICdbnﬂEeXElephe 12and
appr oached [®5rgyWh maxfr?\“é“ WL ei“érﬁ"?'h‘f‘é "3BT 2nfl AYFrags slag essaRa P-08 e 35
process was cl oSeTHeGuke g thid teRQWISDESIaYly RRAAR Jand LoRafb®BSdshes of sl ag
wer e tapped and t CVMS@GIImemvederquselrmgﬂ!mntheavmd&eofl&éso%mﬁ diirig ti N
was extracted a "cﬁ §'§§g revious tests,

ng}ﬁ? ltl?e t eore 0 bg ﬂg ersito da ars]¥ \ﬁg gmétcoilcgatﬁtesa(g

I ndi cating t4at oa{érm rement

good as batch feeWng‘ WH@APM&S of ti n 25 elim nat | on vvas obvi ously very
fast. Maxi mumt Cp;r e %%fﬁ/ gesﬁc'i"rst ﬁﬂ’ € d’ﬁglmﬁ?g%lmutmeiimn pnssifa
assayed O. 063%51;],, It ,pﬁét b;g ORtYnIgg ent
by ore and stiag bﬁi?lwﬁ{g air ko BfIP: sthrv.;es @lﬁ&l@xt& n&:’rﬁthﬁlm e%ﬁs 45

conducted in wh |chq*u{1t1$rq9r°elde vrrizsmmﬂg@le-l@#tséqumwsmelemaemlrgeaﬂd dlrivre offgietia 10

mesh BSS screenY24HEo© Q 1spid irppexideggmbining
eciea nip A U O S T S

was fed at & con@narﬁtstmatoennacttvmhthe:osmmmrﬁn‘ttetthﬁssrmn ﬁglthbakﬁenddasﬁlbﬁlﬂr 50
respect.s the te?fes fq‘gn@is'?f apitegj coptagting dﬂ}*ﬁ%@aﬁg in Fisuitablec fangaic sutphidize and
e1

concentration i no‘f[h AP @Qa&é%z gqgg@gﬂo% (%f%&(gj ﬁfﬁtgrﬁﬁ%ﬁ[ laceousma(enap

Sn. are made in order to adjust the iron-to-silica ratio in the slag.

35 The fune ¥r or6n3t hﬁs’re@sﬁtasvlaslemytdaaeamhyremwahemt;elsamtbdc@mmrhedoiiﬁd’/mlﬁa. 55
Thi s exanpl e sh aggp\{g Jat resuldtl n he av0| dan 8 of of
fines during fee@um a% SRR e ocilg““ s e%“ﬁébi?&" D e e 1S

to be unders oodllasnewoioudulplydcmanerﬁsﬁlaﬁmo@nheékﬂdnm BEthe Fhat oréll Xes.

40 WHAT WE F/I § PLOceR 2 affioftiegs's apppreeesiing gleim. wgermnrﬁuqmlbuerstoquismhaattlosses 60
bearing iron su Rﬁ ég ac&gmﬂé todislg £0AELRNY. 731 & cgn% Re Bl cul ate form
nto a refractoryrl mﬁ fleeks2REdring E0AAiM 9) whekefh (ORIl By g ﬂ so that
ai d iron sylphi dfes Al mogsssiaccopdieg io@awpreceding tlgim. arhdemnheegasdshmtﬂmhg thepolalile 45
| owi ng air ‘or StiRfEdes a5 trriang thydin Yaen eRilectechie avdime colfstion yeemxi di ze sai @5
ro sul phides thus 45 producing iron oxide and generating the heat

neq ired to smelt the charge and drive off the tin

f‘
v
i@

{
i



values fromthe charge in the formof volatile sul phides and oxi des, said
I ron oxide conbining with silica added in the charge to forma | ayer of
nolten sl ag which floats on the matte bath, the conditions in the reacting
mass being.such~tikat the oxidizing gas blown into the reactor 50 CONES
first into contact with the pool of nolten matte;—thus stabitizing the

oxygen and sul phur 50 pressures “of the gases, thermatte
in a suitable.range to sul phidize and vol ati | IHW“BBI!@“'“[‘H' Im gjg

wi t hout the need to add a car bonaceous red ct rosess ac d¥ng to
claim 1l wherein additions of ironlf®$3ng or siliceous materials dte nade

inorder to adjust the iron-to-silica ratlo in the slag 55 3. A

process as wher ei dde to adj ust the
iron-to-si 8&%&5&%@ 1% ‘I:Ebf%gohﬂn h1s st was aésega{%ﬁﬁ emons @ﬁl prEoces.Ls
prece,dl ng fe ﬁn m:lplr\haheiran after the co | etion.of the ore addr t | on bI oW ng

S contgn qnt f) slag; tap 407 jobithe Lyesight andbihiejtiad nvert .

all the’n ’ioﬁﬁ g%% @i@iﬁ%ﬁ%ﬂ?  Agtige f%g{ﬂmbgiml 8t"f’te charge

of ore. 60Sul hur vel Yok [FOEBEtWEENB0U0R. wherein fuel
i s burnt toTtnefrﬁaetasslamltO (19&53&5@: 1%PBe dnd Q0D %iS@nd eactdnad 52.8 % ofthe weights S

accor di;pg FgﬁhgthMFéP C?%berwtamsd%rercadrmmées@u@nﬂ%efthetrn AqPr ocess
acqor di ng °6‘v o et IALERE BARS T ?J%%Lerh,& RAGEROI e Blocll bhd BrcoB A
pre®cess ackdy uta@nw,sany precedrng clam erein the gases cont ai ni ng the

vofati | e GBamplelIghi des are burnt and the tin. values collected in a fune
col | ectiicon %}ér &iple test wascarried p d!t in which 90 Kg of pyritic tin ore (0.93 % Sn) was treated in
£ capa

cit refracto linéd vessel similar to that descri
1,576,531 Fourth World gonferenczy on Tin, Kuala Lumpar 1974. Oil T&vﬁmgdy eglt‘ffgig aéd c I’laCI bl e.
Cearly, tdusfficRatforeana oféﬂiiriﬁatli dredldheeretemrtﬁet batl vionlande, thicutiliting €SS
capabi | i t i the submgrged sampijustiont 9 eghlossesADire erpsh toaﬂ\’dwwefsd e

P e e zrrrﬁe;ﬁar@ﬂ@rstm

Sn to O. 08%8ruces§bvarc1¢sbrtceben aneamlyheeteél |l ed off at about 0.06-0.08%

Sn for the 'rl“erﬁramnﬁ cofleqted after tfst} 9§ ah 5 % of
the {1 nd SRS % “ﬁrsrrr;dr i e, 4% S and
iron | evel §; mge,as e assayed 0.09% Sn,” A)Fe and 20. 9%
S and r epr e ¥emimah tﬁ@omtatmhoninelamag@rw%smtl@hmmglazhwedm3mnt e bath
coul d be FH‘E‘%\FI’F;@W%W S‘éa’fdo‘f‘r"’gj CP‘t}h‘“‘“Eté%EP PREFFEUIY Ihenddag Y. from t he

last cyol € W@sﬁccfn@ﬁ:ﬁé&@ﬁe 1ebt wab EondBdtdcEin which the ore, crushed to -3/8” was screened 30 - 10
Overall, tlhﬁ)ublﬁalo esh BSS Gx:rwaSI‘lﬁlﬁn fihdtl ign exainkieg 16120 % of the teatl waginjebted t he

process wel te ﬁhéhf‘%&g:&gﬁg :‘ﬂ' ewEF%af‘?ﬂ‘w fﬂalt%t ﬁfa@? tQ est was
Car 10 oube pHA Ll alos al | st e ed in 15
a 50 Kgsscaﬂamty refractory | |ne simlar to t scrlbedsby J. M.
Fl oyd in Pafée ft@neEf;omttistmmimtmblyctleamfmdenmemcmﬁ%&q Kual a Lunpar 1974.
Ol to covprrh'lsﬁ ﬂF;!‘ghh‘e‘a‘f"’ impayement frsuliing fram thejaxqidasee qtdgss ofifinesdygingr e

oxi dation USilo s cfafins (R Rrth PEreD @ bY 'uﬁ‘de?sttlnﬁrhg Gncluliidl Sorébdttated P9 t he
subner ¢éd &Bﬁhﬁiﬁérklﬁﬂxésechnl que to overcorre heat . osses Ore crushedoto

[err] was féi%“ HWE C é1¥dﬁ‘face of t f 30 K for the first hour
and then ajpefy i o 1y 7 E‘%ﬁt’r“ %ﬁ;‘om‘t? P or i ‘fﬁ%:‘ rﬁf‘?m ficant
heat was gﬂar a@ sd"tﬁ Bort SAPARIESh huicﬁoﬂélﬁ&oﬁainﬂttai an@enterdfle & err and
appr oac‘ﬁedblpung }ir ovivelrer bhélzxagighstthrough nmreatmoldmmbdlwaldumd pulpltides glus h&ﬁ t he

process waROficlReEOR exidsandgen 'Eﬁ? 1 % eapelt it wggﬂ el eting 5| ag
were tappea?‘tmi S e obes to b 6 Ly ator A ﬁiq%‘él Tihich Ao o Ehatizbatly Of the tin
was ext raCﬂledorﬂﬂﬁn&hal@: ﬁetcﬁ mrsebeing\ﬁtt:m mhebxx iFifgngas Blown yntPthe véaows t est s,

(rédl c atP ngeomigsfirstimo contast Wlﬁt}bﬂEOOl melten aftes @H@mbllmeﬂphgﬁa dslphup 5 8¢ as

o a8, Daaliid BN e A i) PBsBUsl y very

fést Maxi mgm \bfbc@s@ﬂ:@&ﬁﬁté 1an1 |w|ﬂer$EQGdit1t\M§8f1 ShaRMeE age sl ag
-assayed 0 eeauae}@m orﬂ'qmearamltl;csem -td-SilicaSnti@aindhe\elag. cont am nat ed t o sone extent

by ore- § \%ﬁ’ H%Sl%sﬁ as clajmgelin elaim g, whprein pysrhetite dygddqdap grdust ths jren-topsilica |53
conduct ed i o Q&orar.rg to Sy \pediEding Baith MireinVafer e c%ﬁnBchon athedie ough a 10
mesh BSS saddapn, blﬂihﬂgif;bdtﬁmid‘damﬁ]l thesteitHiedtTid\kygea hadée D suppled tb eddlernas

i nj ect gg i #it e mmlr%tmwld@aﬁtetrmb% omfthe fddiiton of thigicharge ¢forg0ar se f r ction
was fe eﬂgf%ﬁg“?’é?‘“é“b%@“f sslaim. yhereptug! psourppioolfiset Begt fpsses 60t her

respects t ’h‘% tﬁ%tocwﬁacdoelﬂxrgt toGRIm ¥4 W rdfX BB Whef is harbbhRedBdelUM ti N
concentrati dn Arpracks asdoagﬂg/vaslauﬁ)&%@reuathd fel Brpuyiotdd agpysissayed 0. 05% 35

Sn. _ 8. A process according to any preceding claim, wherein the gases containing the volatile
35 65 sulphides are burnt and the tin values collected in a fume collection system. 65




The funme fromthis test was noticeably cleaner, and contained 55 % Sn. This
exanpl e shows the i nprovenent resulting fromthe avoi dance of |oss of fines
during feeding of the ore. In the following clains the term"ore" is to be

understood as including concentrates or 40 ~other m neral m Xxes.

40 WHAT VE CLAPN##S——T——A—prUtess-for extracting tin values froma tin
beari ng yf ot suI i Sing charging-said ore in particulate form
into a rfefpgcto Q Iﬂﬂﬂﬂrgﬂ“containing a pool of nolten matte so that -
said irog’sul p eSci nuLSan d sOr @ becone nolten and enter the matte pool, 45
bl owi ng alnzor other oxi di zi ng gas thr &5@®53the matte pool to oxidize san

i ron sul phides thus 45 produci ng i ron oxi de and generaring the teat </
required to sme he char. and drive, of he tin values fromthe charge

in the form of ‘% "%W ‘Qfﬁg}‘tﬂ Eﬁlg&&?ﬂ n@';te t% SRR EBAmeRS ng

with silica acf Wit caﬁye;hegé %@L@&nmoggyf | oQys
on the matte bmti_h suf ntcmhtdletaf hqmd ron sﬂinaterslngdetmai ained i theteagostochsutdat t he
oxi di zi ng gds B¢ sych th P@FeeWO tl@d??ﬁ%thﬁ'ith%‘?"ql oftagy Gmthataeay epfer h & he

bt i o

pool of nolten ssures
of the gases, G dnés HeORd tBe brfage 6t1’t£ md%gg?lﬁ&gﬂgﬁ?@g%fg% g’ﬁ‘é”é“tggg‘!gﬁr%m di ze

and vol ati | i ze the A pncesyifot émtracting tig ealuéstiivona tin-bearingerd sebstastitdly as lwmnldxenaceous
reductant. 19 pteptetfeeg%mae&e?wfﬁge ’Fi@ tai,m 1 wherein additions of 10

i ron- bearlng or siliceous materialgg gﬁﬂqA qqﬁrder to adjust the
iron-to-silica.ratio in the slag. ci&teredpa’ientli\gpﬁtﬂcess as claimed in claim
2, wherein: pyrrhotlte |s added to adjust the iron- to S|I|ca 55 ratio in

t he slag. 4. A procesg,, F%QLa,m,fs‘ egF]eln after the

i Offa wCronongnn ml{“nt imi
conpl etion of the ore a wﬁ-memnerﬁ’i%u:h T%L'g'ﬁfé@d ﬁé&@z e

st oi chi ometric oxygen has-been supplTe convert all the new iron.

sul phide matte resulting fromthe addition of the charge of ore. 60 = 5.
A process according.-to any. preceding claim wherein fuel is burnt to of fset
heat | osses 60 fromthe reaction. 6. A process according to claims5,
wherein the fuel is a carbonaceous fuel. 7. A process according to claims5,
wherein the fuel is pyrrhotite or pyrite. 8. A process according to any
preceding clai'm wherein the gases containing the volatile 65  sul phides
are burnt and the tin val ues col l'ected in-a fume coll ection system 65
12 - 1,576,531

12 9. A process according-to any preceding claim mhereln the matte is
tapped fromtinme to tlne to recover copper and/or other netals which
accunul ate therein. 10. A process according to any preceding claim
wherein the ore is. added contlnuously and a sufficient volume of liquid
iron silicate slag is maintained in the reactor to ensure a 5 - residence
time such that fum ng proceeds to the stage that the | evel of any tin that
may enter 5'the slag is. sufficiently low for ‘discard. 11. A process
according to any precedi-ng claim wherein the air is blown through tuyeres
or lances below the surface of the matte layer. 12. A process for . :
extracting tin values froma tin-bearing ore substantlally as herelnbe- 10
fore described in any one of the Exanples. . _
10 For the Applicants BROOKES & MARTIN Chartered Pat.ent Agents. Printed for
Her Majesty's Stationery Ofice, by Croydon Printing Conpany Limted, '
Croydon, Surrey, .1980. Published by The Patent O fice 25 Sout hanpton

Bui | di ngs, London, WC2A 1AY frontmhlch coples nay be .obt ai ned.
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