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lntroouct1on ~ 

canada , has ; 1n the provinces of' Q,uebeo and Ont1,1,rto 

numerous depos1 ts of i. lneni te & nd ti tanife1•ou s ms.~neti te 

extensive 1n size nd of good grade . No sorio s effort 

has been made to u ti lize the~.e o r es on a 1 arge se ale . 

From time to time small shi pr-;ents of the :-1e ore a have be .n 

made to th<' United States , for i,he manufac tnre of ferro 

tltnniurn und tttanium white . Vi ith the advent of e.xtH aive 

hydro- el~r~ tric developmant t.t ff' ordi ng cheap power , an interest 

ha.a , how .. ever , beon u.roused in the prot>lem of th 1r roduo

t:1 ,m und utili zation .. 

The 1nveat1gat1un describ~d in this puper deal~ with 

the met11llizing of the oxhle 1ron 'ln Ilmeni te 1n a. rotary 

klln furnace of semi - oomi .. 1eroial proporti.ons , hased on work 

c a r r i ed out previuusly in th é. ,S lH•1orfitor,1 , In the Hep<.)rt 

of Inv i· st.te-ations of' tho Ore D1•ess1ntt, und f<i!"tallurr.~1onl 

Division, 1925 , o. :repürt of thin V!Orle 1s ~1ven outlining 

a method for• the trea tment of i lme ~i tt> ore , where'1-->y the 

iron \f g s separateti fl'om the titantum, resultlnR in th 

recovery of a hip;h grade ti tanium di oxlde concentr tt suit 

ti.ble for the manufacture of' ti aniurn wh1 tn oigrrzent , tuid the 

recov OI'Y us a by- product of <Üf.'ctr-oJyt c iron . 

nriefly the proceas cons i st a in tre;:itin[!, t he cpnshed 

ore miX('.ld wtth e. su i tnh lei proportion of crushed coal and 

cO b!, in a rotary ki l n with ex.ûlua1.on of exces s nir ,t a tem ... 

perature uround 1or)o
0 c . 'l'he 1.ron contont is reûl'Cf'.d to met .. 

tal1i o i!'on in the form of t;, sponfp , wt:!.1.le the titanturn c ontent 

rema.1.ns uno.ltered . By riagn~tic av:pu rta ti 1>n the.;i unconaumed 

c olrn tind co.i.. l , wi thl'iome ore r;angue !il''!' r ernOVP.d laav1ng a 
1 

mo.gnetic c onoentrate , conto.1 nlnp; the tron onc1 ti t1.1nia .. i -----

cle
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'l'o nepa.r:.i. te the i ron n.nd t.1. t t.l.7ÜU:;' t {) nr. thôd t: t r e apr, lic

.ible , solu ti o 1 or the i:ron oi t b-r h:r fert'ic c h loritl o or 

sulphur\c nci.d . ahere the re:cow,Jt• ;r of lz•on 1.n d -s1.red , 

t he ferric chlorid,a, solvent ifl 1.s~ct , f('lrroua chloridt! b.ing 

f ,•t ci t'' t on x•~co•1 "r"',.. "'·· el." ·ro- d~t.J031..tion in an orm ,ù , u.n ,r,fl ;p . . , <, _,..., ,.1.y . " 

e lec trol vtic d t~nhrni:nn cell , ,i th co~1curr•flnt r g.-... nera 1.. ton 

f ferri c chloride sol vent . 'Nhen the r w over ;T of' h·on 1s 11ot 

the tre·.t tment of t t tt ntum dlo.·ide n:'a-y be u t•d as t'l. ~o lvent 

fOJ.' the iron . 't h A: result.lng ferrcnrn sulphute in run t o ~;iist~ . 

By either rnethod. o. h i sth ,radf' co"'lcentrHtfJ o t1.t n i nm ctio ide 

low 1n iron L, ohtu.1ned . 

ci al se 1~ op 1:aU ons on the .~ t rall izin~~ of th iron c ontent 

of 'i lmonite 'il .,re carr·ied out f!arly in 1928 . 

Dosoription of }!g liym nt . 

The 1c11n type of furnnc<"' U!iln'1 wu.:j p~1rt oi' th. quiprnent 

ti gù ti ona t n -.,pon ,~e iron pr01..iu(•t 1 on r:ron c nRdio.n iro~1 o:r•es . 
5 lwttfdt' f o ,f/,,1, f û G4 

'11h:ts k t ln i a · of t.h.n t wo- ditAm--t~r typ~
11

~~~~~ft(;'ll=;~ j)o(ji!=~l:àE"4 

tn the ~x.perimentt:d v10rlc o :' t.h U .s . füi.r • u of l.Jines on aponge 

iron pro ':.uction N.nù &s rt":por t Nl in u . f', . Dept of' Cor t r· . , 

Bu.r•oau of' Mine..: Bullet:t n No . 270 , 192'7 . 'rhe kiln i ns talJed in 

the vtta\1a Laboratory consiat .. <i of tt 3te l shell llned with 

fire bric k , hhvinr; the f ol l ow ini'~ dimensions: Lcn g th o f l t\r ge 

Ject i on 5 1 6" , inside di m&ter 2 16": One section tQpering from 

dimneter of 2 ' 6 11 to 1 ' 3 11 •· bout 4 ' lon11, , and conne cting t o the 

f e ed e.nd :motion , 12 ' lonr~ and 1 1 3" diam0ter• . '1.'he kiln. rotuted 

on t o steel tt 1 .. es . Th, 1 r~e ond or t.he fu.rnae e ,mt> · closea. 

·1 th a reinforced 11n1n~ cernent hloct{ t,iz-ld had a sew.n inch 

c1rcular oponing 1 n t hf'I eontl' to Pf• T'l 1 t of direct he a t-tng by 

means of n.n Ant" on.y Ti<-~ulyte otl hurn~r , t:7pe L- 1½ . A c trculnr• 

coribustl.on bloclc , 1 3
11 

1.n diamotf'l", 9" lons, , ond huvin;r a ta.pered 

combusti m ch2mber open1ng fron 3n to 7 11 d i .. ctf>r , \U! ~1 employ cl . 
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'l'he hlock wo.s m.rnp0nded from a:1ove on rni 12 th ts p<:'rrni tt1ng i tu 

tht hlon «: ri.d.lng cloB e to the furnu.ce f"nd , entrNrrne of excess 

air was fa1rly well prpv nt~tl . 

A disc}u•J:>0 e pioe \'/Ll:3 :ln:,rrt,cl i-1 the end ',1tûl of the 

fnrnaCt."l wh I oh f .-d '1 nto R hop_. e:·· und. th.once to a btn . P1·ecaution 

tungu.lar· type hopper- with a-1. r iovin~ halt stn!vlng à.s the bottom 

2 1 u d., :;.: , J..ia eter 

hH.ving a ba.f'f'le plate , tht'l produc:t-, or combustion th€nce •1 8.as i ng 

The o.r•t.) Haetl in t h~ t,· ota was obte.i n~d !'rom the deposi t i;;t 

lvJ•:r ,. Terrohonno , Co . que ~ o.:nr.i consio ted of' ~ h rc-1 medium to 

ooarse grat '1f"d 1 lrneni te w1 th aome ahot11nr{s of hei.,ù t i te l:'md of 

the followin~ anolysis: 
'L'otal t ron ( Fe) 
Ti taniu1";, <i.i oxid0 ( '.i.'i 02) 
Alur'li no. (Al203} 
Lim" { C 1.tO) 
Mugnesia OtgO) 
:.Hl ca (Sl02) 
Du..lphUl" ( St 

39 . 00~ 
31 . ?b 

'? • '10 
0 . 45 
2 . 63 
'7 . 07 
0 -.7,3 

\'J e1(3ht per cubic foot - mesh or~ - 18ti to 1 92 lhs . ~f'he coal 

uscd wn::i oht.ni ned fr•om a anp ly on h~nd ut the iuel 'festing 

Lubo:ro. tory of Al'-,erta aub - bi tnrr:tni011 s of the follow1 ng prox t 1a te 

ana.1ys:ls: 

t, oisture 
A.sh 
'l o la t 11 e ma t t or 
I?ixed c irhon 
Sulpnu1• 
~rosJ Calorific value 

Moistm•e 
Ash 
Volatile ma.tter 

9 . 00% 
9.30 

34 . 10 
4? ,dSO 

0 . 45 
11 , l ')O BTU 

0 ,. Qi(; 
1.3 . l 

l . 9 
.F'tx-~·d 0 ,_, 1· )On 34 . 2 
3ulphur 1 . 1 
Gross en lori.fic vu lue 12 . ooo B'l'H 

aq.ua


,. 

loct..,lly . 

to pnss 4 rin<Jh. T"'1 th. 1 tti :1• tests th~ mix consist 

duf, to th. low 1· .·nd c 1•l)on content of the I""i.x , ami. so it, \/Hs 

di scha1•;:-~ ope ni np, al ~o oc cas i onca aonF t!·ouhln i th·, t ton 

lt rge an opentn;- r, nul t t: ln t.ho I ix oassin , throuf h the f 1r-rn 

· t, t0, s~r•eut u ru.te wtth u rcsult :ng low ·~ tuJ.1-1-ution . Vt 1·i. 

diameterf: •1erP. trie .. h .t'rle .n 1}11 und 1 11 md fimüly l - l/B11 

consist,d 01' or<.> nù reC:uclng rrnterinl ln tlw 1·atio of 5 to 4 

and was riixed ln >' tcl-iPs h:r hund ln o,. r 1 •1 tttt~ follmlin
0 

p1•0,>01• -

tiorn,: 
6}J lbs . 
3~0 lb3 . 
160 l'h~ . 

Ore 
t:oal 
Coke 

Tho ope:· :liing pl'oc0.oure w1;1.s hrlefly us follo·rn: 

i.nto th< w:d dinr.ietm· Hnd throt p.;h 1,he o 1 .ninv ln enr.i tnlL 

'1'his char 1~t~ \/ snfrlctr;nt Lo ·1.ve lt t ood ·ied of r-Hter1·• 1 1n 
the fur•nnce w ich C!Ond 1tion is ve:ry nece SGa.1•y to tho SllC~e:; ,ful 
opf:r·, ti on Of t lf f11rn11,·~ . 1lhe the teripr•ra t,1 ' re ln the furn ce 

trn houz•s >efore tht: c.ischurp;e pipe Has open,d •. bout 20 

minute pr•evi,;Uf, to o onlng the ùischnrr;e ., 1~he f'e<d ihS r.tttrted 

and while thP. 1'ur-nace 1a::. dlschtt,·r:ing the J'eP..:. .,n, so re ,ilat .a. 

th:d; u lif,d of mi ; icle t uepth '!:.i.'.; nialntainet1 ln the 1\u•nnce 

to l .. eep th. top 1, vel ~,1 th tt!f, n11rner openin,:: in the c•nd of the 

th, fu1·m c , us 1hen tht· ci<·p th of ch, :r· e les .1 n< · , the ri te of 

di sel n•rë;tt u.n l -:}10 UP.P<if"lnt • ·e <Jf r·PtuJ l ,;;atton fel.1. of f' qui te 
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ana. fro,•: tho t s ts . u o i t \tas rouna thttt a r1-..ngt of' from 090 "' 

sticki1p: of ftn ~ t .. the linins~ of tl1n fu1·nace . 

were ·1· <1.e hefore , uf.ficient data r lu: 1 VH to the mechan1cal una 

opernttnr; conùi ti J Hero obtuiood to rmrrant continuous oµ~r 

~ti.on . T:rn te.,tJ of the conti!!uous type were i-un, the o m:r it:.ng 

';'he continU.r)US tosts .if,l·e ru!1 on the thNrn shift ).USis . 

Eo.ch st~i.ft wa 1•esµor.i::;ible for m· xln:i; up the 1·hnr•ge Hnd f or 

mu.gnetic 3epRratton of 91•oduct n'1d .,w.rr.pling in uddition to ti--1e 

regult r :t'nrnuce a t tention . 

'l'h~ dlsch1 rge f P0?71 the furruwo wa.s collectod in cov, red 

·,1ns and '<liu re. 1ovr-·ù avery t\/o hours, welp;heL, and. alloHed to 

COJl severu.l hour 3 bc:fore r.·nri;netic Sf'Dt•1•ution . 

ation wi: s ::nu.de on a flrondul î'R{.~nnt ic R0lt Co•) er •,t n b ,lt 

Ei{oeed 0f 3 00 ft. por minute and vt th .c!ë to ~1 amperes on the 

d.I'U'' N-n<i ·3 âl 1pere3 on the rectifier i,; tp;nets . Thi ., machin ~flVe 

three products , nnmely, u rmr-;netic concent1atP. , a sl i p;htly 

•
1agnetic middl1n,; , tmd n non- nugnetic tt--t.ili~ r; . The t nnlysis 

of the se pro• ucts u1•f> tabuluted lu t~P. In ùi nt operution the 

m1ddling pro(iuct .,onld prohtthl~r ·-;,o rf}tnrned ,.tth inl tiul fecd , 

but in the pre sont tests i t ,rn ... not returned . 'l'he mugnoti a 

product f:r>or: th Cob\) r was rtfrlcd i '1 u Jone 3 riffle s1i1.1nµler 

und the 1•t}snlting sumple p;rou'i.d in a Bl•nun pulv~rizer 11nd 

analysed for- the metullic iron . 'l'ho mt• t , où of unalysi s used 

for the mot llic iron etel•:1irv,tion wus the . rsll lmow co 1per 

su lpha te r1ethod . 

Continuons 'l'est îio . 1 

Pollo,rln~ the gfnAi-~11 pi-•OCfh.iure uutlineù !lhOVA , n c:onttnuous 

tast -.;m•i ru.n lastlng l0f) hou::c:J . Initial churge con L,tod of 

the rer~ular m1.x a 'J r.s n t i onod u'l-iov~ , the t0.m1itn•i1 ture be11. ng held 

for one hour !tf't,-· 1· .,,.i "inc- to the de "'ir .i ' t l • - • • f~ , , ., . t~, l,er-.pPra 1 n·e name :r 
990 G bcf'oro the ,Ut~cht.tl' 1'~,E'! ,hs o.•J<;,..,,..u· . mJ. .,. r uuctto..., t t .. • .... ·e . , ,~ en.1p~l' ure 

w1thin the f\1.rnuce \/A.:1 kept uD clos .ly uu pousible •;1thi.n C19) 0 
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and 1016 c. du1•tn~ the v1ho l e run . 'J.•he fol lowing tabl P, sho. s the 

dai ly record of fe r,<1 , üischH r ge , concf '1tr~,,_ ti o--i , pe:r cent met allie 

iron, r,md the •.)i 1 co Hm mpti on : 

'l'ABL.L l 

Brs. Peed Feed/ Disc h Disch/ J'ar; . . fidu • Non ... cf_ .,, f.lc- t Fe Oil 
lbs• h •J1 1r lhs . h~.1!' lbs. l'bs. r ,n , . I,01:1 IU.gh consumeù 

î l bs . lba • Jba·~ @21 J .a.. 
24 B5b0/, lOG . 2 1776 74 97~ 276 534 , b 30.54 41 . 46 45 
24 2400 100 159? Gci . 5 D~4 . > 12n 541 ; 39 .06 13 .12 /, 0 
24 ~550 : l0t1 . 2 16'..::6 6 '7 . 7 735 2'79 . 5 537 ', ~s . 39 4i'. .78 35 

' 
24 25~0 1 106 .t::! 1691.5 '7 0 . b 10 lG • .. Bô . 5 t, ,'39 •P 41 . 66 ,1 , .16 35 

2B7 5 ? 13 96 43 43 43 . 43 

l OO 10300 
)' 

103 G978 69 .78 ~$H<it66 ~ 782 2~98 \ 15b 
1 \ 

1 
1 

Durinr-~ the fh•st fourteen h our s operat:l.on, sonie di i f1culty \ 18.8 
1 
\ 

e xpu1•ie.ncieu .,ii th thr~ burner and 1 i th muintuinin · t t:.a\ pr•oper depth of 
,.. \ 

ch arr;e 1~ thE( ful'nuce d.ue to f ,edei• trouble i.11 th consequent irr•H p;ular 
/1; / 

lmf metalü.i z#lti <Jn. · JJatt1r , on thA third day , a drop in metullizu t1on 
\, 1 

occurrJd bu< this \11:1. :; fina .U :r tra cod to a:.1 erro1• in mixing the 

c harg~, in thci. t t11e nece3sarv prol)ortion of c oke 1--1ad becn omltted . 

ûuri n~ the:, r ~:1 t or the run, conù i tiens we r e normal and the resul t s 
• - 1 r , 

wer'? qlil.ite :Hi.tisfac tor :1 . r1'he Lest y1eld 1 nr; 2 ,945 pound :1 of satis

i'âJ tory product , showi ng ü me tu lliz u t ion of 90-9 b~~ . Time dld not 

pf'd-mi t detcrmi ning total iron und tttaniu m ctioxiùn on all sa.mple•:, 
"> ~ 

f ut several aamo 1.e s tal':en at r rmdor.1 sho Ad tho fol l owin~ analysis : 
f 

'/ Met . Fe % •r ot.Hl 1•'e 2-" '1' 1 02% .• ~~, talliza.tion \? 
41.61 
4.-2 . 67 
42 .oo 
43.03 
13 . 35 

45 . 28 
4 ::.1 . 86 
4!::> . 96 
4 1l . 9B 
46 .15 

;59 . 49 
~,9 • 7 l 
39 . 39 
39 . ~)8 
40.07 

92 .1 
9~.o 
93.4 
9b . H 
93.9 

'l'he cti sch!irp;e froM the furnH.cf' ha o u îicigh.t per en .ft . of 

77J73 lhs and thf3 r~a ry1e t ic concen t r u t e pro'"P~c . a weight per eu .rt 

of l63-lf>'7 lbs . 

ConttnuouiJ •rnst No,. :i:: 

frel i mtnar-y to stn.r tlnt · t h ls te s t the i'11rnacc \,e.s empti< d of 
1he 

prac tically ul l or/\ prBceedi nr c •11.1J• f;f-: . ThP i ni tiul ch0r•ge to the 

lt1rr;e end or t he furnac ~ '.i l:lS ~ :,ae up fr 0ra t h e ùischar·ge remaining 

in the furnucc f r om pr•evious tost narriely u•mut 280 lb p lu u !JO lb uf 

a oal a nd the ini tiu.l ch:1rr~n to tho hopper f'e0d cons.l. s t~d of some 

a.ro/A


.. 

., 

te,.., ·v•·r"'t'J """" ··•t\'1 M'' int ~ ""1"" fo · +,l',• .OU!'.1 "" .. l~ )1~•. tl,J.~ 'i
0

l- C" . .,•··•o',""', l" T)e , "1 f,; ~.. "' < , •r, • , , • , , , , • _ • •• > v t:, , . "'-~ r .-c; L • 

,,,1. · upene 1.. 1: ndi tion., i'ro" beginning o end of the: te:,t ._,ere 

dioc:::.ni>ge, \,hich.hloc1'01 occu.11,ma.l yu.Ut) to lur.p:, in the i'nrnuce. 

T'..1e ap,)rox1m te 1rnf"t•r1,: ter1p<"rat1u·e t.hr-ou;;hout U1~ run vHt.'.' 100)-
0 

1033° ,~ und t 1~ run lf1ste" 104 h011·B. r·i .. \~ ·etal:tz11tion :1 ~ c·)tairL,à 

r·tH}Ord • 

\ ,, 

H1•r,. Fe,-c.. Peed/ Disch. Dl sc'l/\l,' ng, I' i.lù. Non- el J.; ( t . Pe Oil , J 

lbs. hour lt)G • h mr '.lbs. l'·· ?'ar; •. l,'Y,l ITich cons,;med ... 
lba. J.h~ a i lhs. se J (! • 

2, 2550 lvô.,., 1699 70.8 104'7.b 1'10 bl9 41.~7 4,; .. 79 50 
24 2401) l) ) l4dl ûlv7 ü 30.b 110 489 A,~ .50 4,:_; .79 40 
:.A 2 ,50 lt .4 1719 .b 71.6 1071 88.b !.>60 -1.25 :.,.05 50 
2'1 25t'.>0 93.6 l~b6 64.8 960.b GO.5 5;-;,.; 41.4G , 0.02 40 
8 ~30 ~) 419 t~--:. G 3:-S2 34 84 40 .94 42 .o•-t BO -101 10200 98.l '70 4.5 67 •. 5f) 4~~.îl .5 43~; 21r17 190 

\ 
Th, total quantity of ore c .nrged to the furnaee H n b66() l1 JS.of 

h, not,•d thitn ül.3:1' is · 'lgnottc, f>.~:-' rniùdlin:;~, und ~'>l a't>% tailing 
1 

product. 'C~1ei mi Li.lin,~ pro œct :·hO\·I< et .• etalllc i.!'Ofl eontent as follo~:; '. 

Pirst 84 hours •• :..:8.5. to 3•' • ,A3 ~~ met(alllc l"o 
3 û )DU tl Il G0.9O 33.75 Il Il 

•• 
1.1.'hird Il !I 26.25 'c:.7 .18 If Il •• 
Puui~th fi Il 19.37 86,...,b Il fi 

•• 
Pin ,.l 8 te ~4.79 f1 Il 

•• 

Tho total :1i..idli'1g pro:iuct ,o,tl1.1 • Vl:-'ru ·, u.11out 2B'k uetnllic 
iron unti it is p ,s iblB th' t b;r fi.no .-rlndin · and 1,t.tgn~tlc .;co1.1rati n 
on a di1'f'er.:.,nt typ~:t,_ l1P'.n ,t1c seu·,rator thut t.. s lt;i~;f<ctor: re~overy 
oould be rade or' hi<~hl:i .. ,et,,dlizt 1 <!Oncent1·uLc. I!t 1 ight, howov,r, 
be r, ore econo;1tcal a"1d more eonvc"1!.e•ü t,:, p si1 thlp p1• )dnct '..11 th e. 
ooa 1 nix 'bacl< to th f' H<~u. ~ntl ')1' the f irnace i.na tfc-:a t _,1 tr· regu ar 
f •• \ 

ji 

An tn.:t·,ination of tl:o tutltn.~ p:r•oct,ict \--/h·i.ch ,,verages u.'•Out 34'. 
::;h sh 1,{ed t·-, follo .-:nr~ x•c:;ulta: 

1 Ai i:ht "-sh 'l' l 02 .r'e ,1.sh anèl l vs i s 
-----u""'e""r-..... c. ... e.i ....... u .... t.._ .... o_,0,J: ..Q.,QI1_t.__~ f;'..E,... Q.t u.:t;; ..... __.,""'lP...,, r,.__~r-.. e .... r.~t ____ 'l_' __ i __ o .. z__.,,;(io ...... _F;.,...;.e....._;: _ 
+14 
-14+~ 1 
-28-t-48 
-48-t-lOO 
-100 
'lue m ·t 

52.54 26.4() 1.51 
19.94 3b.b2 1.79 
11.64 48.80 ::i.26 

8 .70 44 .96 .S .:so 
11.46 47.70 -).o::l 

70.35 l?.40 

~.09 
4 • ►-3!:J 

b.02 
o. ~32 

2G.86 

;:i. 71 
:..03 
6.rSG 
7.4b 
7.11 

24.73 

l\.· .11 
8.69 
9.93 

1 J. F3 
l.::,.20 
32.4>3 
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'l'h flue ctust collf~CtNt trorn tlv• 1 rnt ch, 'H''r ""lOUnt c. to 

1.1hou t 3 Jer cent of' th tot tl !"eed cl'·• r ·1:e . 

h t,ier t.his t«i..!.ing pro1. uct cnn •w uctvantu,';:ousl..., ut,ilized 

to UfJt, it ?11ixod li th 10 .. , ·1•u e r •lgnet. le cari.ce,, N1tes and t:1.idali ng 

in the proportion of 10) pl I•ts r'"tl ''"10 •. 1. C 1 00 tuiling ; md ~o of' 

C O'é<'\l , 11 thout th6 addi tio 01' li'lY fr•P-.,h cmil , unrl run iL throu['"h 

product u.m~lys .l &bove 39 . 4<11 r.mtallic iroTt u11d. in cornparison -.lith 

the teriu.l 1w d. 1.n t 11e i' ,ed ap .~•1r<d to he c ï lPlf.:C'l(.1. but li t t l e . 

'J.'here r s , ho 1eve · , a poa.JP>1 lity of th. tu.ili 'f; proüuct beinv 

ut1lize i h!'t r acreentn . or othe r Y:1<' i-1.on of .,ep!'< !'' _ti..on , ln pl •1ce 

of c QJ~c , to tl l tmi. t d ~x-tont , but tim"' l~a~ ,,ot perrni t4:.ed securing 

any d ta nlonh thi.J linA and the nu,·:r;c ·t'lon i.s ther<-. f ·n·e j ust a. 

r1at1 c,r of r:nrsnnrü or.ii.nion . 

effec t of' ox.id1:1t,1on of netal ic i:::·on occ•irrinfY, in t'Le 1'all1nr- of 

1 pi of nucnetlc concent1·atfl Hus oxu i.nt:. us folloHs: tt 2000 

g1•a 1 san >le 1u.J ;1cr<h ncd on an 1 riosh 3creen, the produc ta wr•ighcd 

±- J 1 , ,, ...... 

. 
conc ntra te ,iu<:i t holo f thf ürJi , .. ·ci ~r te .... n met a 1. lio iron content 

! esh 

H 
+8 
- 8 
+4B 
- 4(3+65 
- o5 

e t,~J1t 
~· 

BO 
-Y) 
03 . :è 

j . 7 
~j . 1 

··etal ic 'e 
d 

..) 

3G . '74 
41 . 10 
3'l . 14 
38 • . ri 
~Ù . r/2 
~3 . 3-~ 

The l"esult hure obtai œ .. ~ 11ould tnd c•J.t t·,, t th fin .r 

partiel :::i are i.,he · or\ roudtly oxic.Hz~d tG w,mld J • PX,, ct6d . 

c onclu~ions 

The r•otu.1•:r 1:iln type 01' fur,,1ac se ns to be qu i tP ,atis 

:factory fo1• tlüs :~.cta.1.,1.::u.t · on proces:1 . ;,n lnprov , r.1 ,nt, 1 tr e 

, iscluu·gn l'"t,e would t n tw0urd ho to1· <·ffi.ciP>u:;, . ' ... h1s rn.i
0
ht 

be hr>oughl; a})out in se rn1•al \l'y..,. ( 1) hy 1·0ductn,; t. tt .Jiz, of 



ooal t:Lnd coke to the same si ~e as the or(1, ( :d} by increas1ng 

aome1ilhn. t the J.1;1. rge e..nd dlan:~ter lfi i th a rela ti V <°' increaae in 

to be recomrie-icied in fac•e of the re;müts obtai···wd a nd shown 

ubove . 1 ... go ,cl dt=Jpth of b ed criar;e must :-,e mt:t i ntai 'Hrl t hrough ... 

011 t, o.nu the temperatu re must h~ hcld ut not less t h a n 990 G 

aru! not ov er• 10!::>0 C 

.' E1.egl'efr.&.t i on 0(:cn1•s to r,;ome e x tent in the large diame ter 

of tho lcl ln, '.)ut this i s not s e ri ,.lu!:. , lts on ly of f' Pc t up ~,ur

ently bei ng in a varyin1; âischa,·ge pe:ri on HO i ght . Dtu♦ inr· OPfir

a t iotn i t ,✓ ns ob servcd tho. t the c ol:e hai:i a t endnnc y to r i de o n 

the Gur;:·Hce of the ch,<L•go . '!'hL1 lt i s •)eli e ved :l s a hi ghl y 

s a tl s fact ory c onditi . .J n as i t protocts the orfl Q<Jù i'r· om o .1d

at1 on throu;~h a i r 0nt0.::•in,; the f urn o. c e · t t he bu r ner• opening . 

'l'hE·: degree of metall i z11tlon oï> tuine ct , n r1e ly 9 0-9 &% s h ot. ld 

be qu ite satisfa.ctory for prû m1e.: int· n l o\1 i r on t J t unium 

d i oxi d p, oonc e n tru e . A n:ot·ül i z.ed p.r-ou.u c t un u. l -;y·s 1n? 43.35;-~ metal ... 

11c iron e quiva l ent t o G:5 . 9% rne t allization gave on l eaching w1th 

10~~ su l phur t c a ci J. , u. concen trtt te co ·1t !1 i ninr; - t i tani um d i oxt dfl 

7 h 39d t r 0 •7d ..., • ·· 1,, , ron o • " ,, , Hnd carbon o.so% • 

'I'he reduc in;: 1.gents u s câ ln t h ,.:J0 t e otn u.r e per h ups more 

exp0n3 i ve tnun the proo(~S .;; \foula economic u l ly üa r rant , b ut 

the r e i s no r· e a.son.. to be 11 ev , t h ·1 t l e ,s expe "'ls 1 v r-: f uels would 

b e le ss s ati sfttctory , provid<" d th11 t fue l of non-cok:ing o r v ,•ry 

s lig ,-: t l y coking t y pe is usc1a . It Hc,·ld b c1 interflstinp: t o riet.er

mine if a n t h r Hc 1 te 1'1ne :; c:on l d be u ti lize d , w1. thout c;oke a canix

ture , t:tnd lf u l ow v o l a tile na ttor c oal coul d be U!:H011t with 

equa l ly su cceosful re ~ult !i . 

The s e te :..,ts \Hlre proJ.uetiv e of n<::rnrly ,; t ons of' ni:.-i. r;ne t io 

co ncen t ra.te anH l y3 1 n g o,•e r 40'.< metallic ir-on . 


