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SUMMARY

At the request of Siratmat, Ltd. and Halmon Mining
':envarocessing, Lid,, Strategic—ﬁdy Metallurgical and Chemical
- Processes, Ltd. conducted demonstration'smelfing tests on a
100 KVA scale° The demonstration successfully showed that the
Strategic-Udy smelting techniques can produce a satisfactory
iron product from the Lapointe-Awater titaniferous magnetites
at loﬁ power conssmption and high conversion to metallic iron.
‘Extrapolations from the power data, based on previous
experiehce, show that iron can be produced from‘the Lapcinte-
Awater‘titanifexous magnetites at 1500 KWH per‘ton of metal
ox less.‘~ ’
 Over ésvper cent of theiiron content of»the‘Lapoiﬁteev
. Awater txtanlferous magnetltes is converted fo metallic.iron
by the Strateg1c-Udy process The iron product is 'a seml-steel
(i;e. only 1.5 per,cent ca:bon) and hence can be,more readily s
| refinedfto steeisthan conventional pig irOh;c
o Only half‘of}the‘sulphu; content:ofethefore'goes fb‘_
.the metals' This canebe easily'rewoved by convehtionel_5£ee1 
mak11g practlces. E ;
. Essent1a11y all of the phosphorus of the ore goes
to the metal makxng 1ts xemoval necessary in subseQuent ste elee.e

,maklng processes.

Tltanlum Chromium, and Vanadlum in the Strateg1c-Udy;'""

'fptocess can be readzly controlled 1n the metal to 1ess than
| ”Q.!, less than 0 3 and 1ess than 0. 1 per cent respectlvely. e;if”
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On the other hand, these materiélslcan'essentially all be taken
from the slég to the metal. This wbu1d'be desirable if the slag
were to be processed to pigment. In this case these “impurities®
would be removed, if so desired, from the iron in subsequent
steel making processes.

The Lapointe—Awater_bre is seifafluXing, giving a
well-behaved slay which 1is ﬁonecd¥rosive to a magneéité furnace
lining. The slag is fluid, séparatesfwéLi,from‘the metal, #nd
has only a minimﬁm of frothing during operatioﬁ. »

A combination of the_Lapointe-Awatervofes and the
, Strategic—Udy,sﬁelting proéess may'we11 servevas‘the basis of

‘a profitable steelimaking industry.




INTRCDUCTION

 The Lapointe Awater deposit is probably one of the‘,
largest units of titaniferous magnetite in the world. The |
deposit is located at Melihercsik, north of Mingan, Quebec.
This is about 60 miles east of Seven Islands. Because of the
titanium dioxidekcontent.of this ore, it is not éonsidered a
~suitable blast furnace ore. ‘Strafmat, Lfd, and Halmon Mining
and Processing, Ltd. are jointly interested in this deposit
and they have asked Strategic-Udy Metallurgical and Chemical
Processes, Ltd.* to demonsfrate_the feasibility'of_smelting»" 
this ofe by,meéns of the Strategic-Udy process."This de-
monstrétibn” of a preliminéry nature, was to be dore in
SUMAC'stOO KW eiectricbfurnace; ‘Some 6500 1bs.‘of this‘
material was téken out by Stratmat & Halmon engiﬁc?f: ~nd

shipped to Niagara Falls for the smelting tests.

f‘g’]¢ . % Abreviated SUMAC ‘in subsequent references in the report. e
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THE PROCESS

The Strategic-Udy process is a smelting techunique
usihgicombinations of rotary kilns, reverberatory furnaces,‘
and‘eiectric arc furnaces to recover metallic values from ores.
The part;cular ore, or combinations of ores, being used together
with the relat1ve costs of fuel and electric power dictate the |
exact c0mb1nat10ns of equipment to be used. In any‘case heat.
'ie conserved by noct cooling the mater1als once they enter the
process unt11 they leave as marketable products.

A distinct feature of the process is the eiecfric‘
furnace;smelting technique. It is»ﬂot iike fhe-usual ferroalloy
furnace techniques which operate With the electrodes surrounded
and soﬁmerged with respect to the solid;chatge; On the contrary.
the'Strafegic-Udy technique uses an open bath with electrode
spac1ng in respect to the molten slag controlled from one-half
1nch above the slag to two inches subm rged 1n the slag, de-':
pend1ng upon the needs of the partlcular operatlon.v The

vpreheated mater1a1 can then be fed d1rect1y into the hot zooe
'iso that reduct:on is almost 1mmed1ate.- L
| Another feature of the process 1s‘the control of
‘dlfferentlai smeltlng and “high recovery by control of slag
fcompos1tlon. De51red slag composxtion however var1es from

materlal to mater1a..l

Not only can it process standard hlgh grade ores

| but the Straiegtc-Udy procesc also has the advantage should

the ratlo of 1ron to other metaxllc const;tuentq be too hlgh




in the ore, or should there be impurities in the dté hdt‘wanted
in the final product, selective reduction can be practlced by
control!;ng the amount of reductant added Th1svg1ves a hot,
enriched, purified slag‘to be further-processed to the desired
prmduct; This advantage ailowsjlow grade #nd of f g;adé oies

to be processed tothigh—grade end products. Valﬁable by-producfs_ 
also result from'the selective reducfion; for éxampie,:highni:dn'
mangénese'dres can produce‘iron and ferromangahese, high~i;on E
 chro@ium ores can produce~iron‘and ferrochiomium *iété¥itic' |
‘ores can produce ferronlckel pxp 1ron -or steel and chrom1um .
-1ron h1gh-phosphoru iron ores can produce a bmall amount of
’h1&h-phospherus iron whlch can be reflned pluo a magor dmounf

of premmum grade pig irom or steel titanxferoua 1ron ores can
be so processed as to 1eave the titania in the slag.il-..'

: Slzzng of the 0res:15'not a'cxzterlonfoﬁ_thevpro¢ess. , 
'rﬁne "oncentrates can be used. _Reducing‘égents;;re n§£ 1imifeé 
to apeczai’grades of cake. Anthracife, i6w vc1ati1¢ Bitumino¢s 
coal coke breeze, or even certain 1igﬁites maf.be_éséd.“ |

The process as applled to the Lapoznte Awater
txtnnaferous magnetzte would probably 1nvolve the follow;ng
steps: o R |

:f15  Ca1c1n1ng in a rotary k11n fo 1000 to 12“0°C.‘
| Some reduc1ng agent may be added in the kiln
'so that the 1ron maY be part;ally reduced be-  >w
~:1ore gasng to the electrmc furnace. Thns &avee‘

'kfruon51dexab1e electx;c power.

-3




2. The fotary kiln,producf is charged hot into the
\5$meiting zone of an electric arc furnace. Con-
 tro11ed amOUnts of reductant are added here so
‘that an iron produrt cuntaxnzng oaly a minimum
amount of t;tannum.w;ll be. produced.

3. This hot mOltén iién product‘will'bé tiansfer:ed  ;
 tc a steel making furnace and furthefgpfbcessedﬂ
| Onlj one of these steps is to be demonstrated in
; SUMAC§$ 100 KW electric arc furhace;  This step iﬁ‘number 2
~above, the electric futnadé opération} It is modifiéd'somewhat‘

‘vv'fzmm the'potential comﬁercial operatibn in that colvare will |

be‘ﬁharged into the electric furnace aléng‘with all of the

reductant needed for the smelting.

EQUIPMENT

A. DBSCRIPTIONa

| The electrxv Iu1ndce is a 100 KVA three-phasé :
Lectromelt arc furnace. lhe‘tran former dellvers 30 to 360
-‘\volfs phase voltage at 4 to 6 §01t steps;- The furnace shell e
?used for the demonstratmon is. a tapp1ng~;ype fuxnace 11ned  ; 
w1tn magnes;te brzck.‘ | : v

B LIMI&ATIONS'v

BecausP of the cold: charﬁe and addxng all the;..v
Aeducfant to the plectuc furnace power 11gures are necessar11y
hivhﬁn tham LWoée that w:ll be commerrxally real:zed .Tdo,f-"

: the mall sm e of the. furnace makes any pawer f1gureb hzgnez

R




than would be commerc1a11y realized even 1f the prevrous limita-
tion was not present. The small 100 KVA furnace has an efflclency*
of only ﬁbout 25 to 35 percent compared to 7J percent or better
efficiencies which are regularly rea11zed in commercial turnaces.‘
The small furnace is intended to develop'chemistry and metallurgy
of the proeess. Development of econoﬁic and design data‘need

to beroﬁ a larger scale such as is Pdssible.in the other‘SUMAC""
facilities which include an 80 ft rotary k11n a reverberatory

furnace and three 1000 KVA furnaces.

OEJQCTIVE OF THE TESTS

' } Tﬁe purpose of the tests was to demonStrategthe

‘ ‘Strafegie;Udy smelting process in itsvcriticalvelectrie fﬁrnace‘
steﬁ forvthe produeticn cf'an,ironfproduct‘from the Lépointe

- Awater titaniferousimagnetire deposit A secondary obJectrve
was to demcnstrate the self fluxrng character;strc of the ore

‘as tredted by the Strateg1c~Udy process.

-MATERIALS.USED“

“Two shipments'of‘ure:were‘received;_”They Were;
' crusheé’Separately and each anelyzed The second‘shipment",'
was sampled in two lots S0 that 1n all three analyses were

_made;- Table I g1ves these»analyses and compares them wrth

analyse‘ of earlrer hand samp”es and wzth some prevrous analyses I

reported by tne M.A Hanna Company. ‘Vhe anal;ses of the three
presen* materrals are qurte close dnd are also rlose to the secone. -

vavM A. Hanna sample 1n the table. Contrary to some preV1ous be11efs e




TABLE I
COMPARISON OF ANALYSIS OF
MATERIAL RECEIVED FOR SMELTING TESTS WITH EARLIER
~ 'ANALYSIS OF MATERIAL FROM THE SAME DEPOSIT

Material Fe(total) Fe++ TiO, SiO; Al,0a

July 18, 1958 Shipment 44.8  22.1 11.2 6.13 11.13
August 4 1958 Shipment -
(1st half) 44 .6 22.7 11.7 6.38 11.08
August 4, 1958 Shipment - ' : :
(2nd half) 45,1 22,9 11.8 6.26 11.53
November 26, 1956 ' : .
- Hand Sample“ 51.3 NA 13.8 2.68 7.3
January 30, 1958 _ o
, Hand Sample 40.2 18.5 9.9 8.34 13.0
- M.A.Hanna April '56(1) 38.25 NA 12.0 11.8 4.4
M.A.Hanna Rpril '56(2) 44 4 ‘ NA 11.9 6.19 7.6
| Material ~ Ca0 MgO P S Cry03 V05 Mn
. July 18, 1958 Shipment . - ~ 0.98 5.31 0.09 .18 1.21 0.34 0.14
. August 4, 1958 Shipment = = B .. TR
ok (1lst half) 1,09 6.0L 0,10 .13 1.28 NA NA
August 4, 1953 Shlpmenti - SR T :
~oo - (2nd half) . 0.83 5.46 0.09 .15 1.48 NA NA
~ November 26, 1956 o o . o o o
' Hand Sample : ~ Trace 3.0 NA NA NA  NA L NA
- January 30, 1958 : _ : - v S ST T
” Hand Sample . 1.11 6.92 0.044 .34 3, 4 N NA
- M.A.Hanpna April *'56 (1) @~ _ NA. NA 0.14 .03 1. 29 0. 29 0.16

 M.A.Nanna April '56 () 1.46.4.65 Na MA NA NA DNA -




vpﬁbsphoius waseebout O;fﬁ'i} the:efe. This is not incbnsisfent
i ‘With‘the*one_M.A.Hanna analysis}1'Chromium, vanadium and’manganese.“
| ’kate also present as was:pteviouslyvxeported by.M;A.HanneQ
- Freparation of‘thé mateiial for furnacing consisted‘
-of preliminary Jjaw crushing followed by roll crushing‘to getjj‘ 
 the material to minus 3/8Vinch. The materiai-at_this point

was quartered and sampled for analysis.

- FURNACE TESTS

In all, some 37 furnace fests'were made;es@elting _
in alil some 5500 ibs. of ore. The furnece‘was operated
eOntinualiy on a 3—shift, 24 hoursperﬂday'basis, one test
being made right after the.other.ffThe'furnace wes}initially
;brehea{ed with a charge:ofsiargefcoke. This coke Was.removed  ‘._
 and the first heet startEd“f'Individual'chaxgesveonSisted of
| 150'1bs.1bf ore ‘and varylng amounts of coal, Aftei:thebchaige?ei
j Was holten; a f;nal c0a1 addltlon was made to reduce the 1ron »
ih the siag to the deszred 1eve1 | Because these were ex-:s 
perlmental tests ana not a product1on run the amount of
reductant was varled from test to test to demonstrate the
condltlons necessary to hold the t1tan1um content of the 1ron if
_product to a m1n1mumrand~ 11kew1se to‘obta1n_a minimum of
- iron residual in‘the'siag;' Because'similar‘tests on'previdus:"
:ores 1nd1cated that the gangue mater1a1 of th1s ‘ore. would g1vj’e‘ f

'a natural flux no add1t1ona1 flux1ng agents were used




ftMetal and’ slag were tapped simultaneously in these tests and

'allowed to separate by gravity in the chill mold. Metal sampies

for analyses were taken by 2 spoon from the tapprng stream.

Slag samples were taken by dlpplng a cold one 1nch dlameter

' rod into the slag on top of the chill mold before 1t had frozea.

, Froth1ng was kept below the p01nt of cau51ng furnace

fdfe difficulties by withholding part of the reductant untll the -

charge was_molten and superheated. |
In several instances, slag samples were taken from

the furnace during the ceal additien. These results were‘usedb”d'v

for controi burposes in'the early heats.

| | Figure I shows theidecrease in iron content of the |

-slag with increasing additions of coal. | |

Tapping,temperatures-ln the tests ranged from 1610

to 1690°C. The slag was fluid and flowed well thus ropflxmlng d§‘7e

our'centention that the gangue mater1a1 of this ore made it
o a self flux1ng slag when smelted by the Strateglc-Udy process¢_;tau
| Some prev1ous tests on an earller hand sample of
. Lapo1nte Awater ore showed that the ore melted in the range

'r‘of 1400 to 1500°C; ThlS was before the iron had been reduced.f:

out of the‘ore.’ This meltlng temperature 1s-10Wrenough that

a reverberatory furnace”mightlbe considered in the commercial

"Process between the kiln and<the first’electric'furaace; The b

‘hot charge-from the kiln would be melted in the reverberatoIY,f’:V

~and then transferred molten to the e1ectr1c furnaee.‘ Thls

,1n effect .would ﬂonserve electrlc power., However any pre-,,*r* g

'reductlon would have to be forgone because the 10w~carbon 1ron  :.

" "-8-- o
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would have too hig’h a melting point to handle satisfactorily
as molten iron in the reverberatory. Whether or'not a‘rever-‘
beratory furnace is used, is strictly a matter of economics,
Tapping time from start of charge to the next charée varies
from 100 to 120 rﬁinutes. 50 to 75 1bs. of metal were _i:appéd
out each time and a final salamander of some 160 lbs. w‘as |
produced. Tablc I1 is a summary of the furnace operating
data including the analyses of the metal and a partial analyseis“
of the slag. A complete analysis of a composite of‘. ,the;,sleg‘:-
is also included. From the analytical data in Table II, vit
can be seen that the iron content of the slag can be controlvled: ;v‘
;lat any“desired ‘level however, it can also be secen that the

o

amount of 1ron left in the slag controls the percentage of the

e

several "1mpu::1t1e s" in the metal. For example Flgure II

W

_plotted from the data ‘of Table ‘I shows that to keep the .

tltanlum content of the 'netal below .1% as may be desn:ed

"

it is necessary to leave at 1east .«_.% iron in the slag. -

Figure III is a similar plot of data with chrom1um. In thls :

case, some 6% of ironm is necessar1ly left in- the slag to get

chromium below 0.3%. The point at which these "1mpur11:1es“

are controlled is dependent upon tvhe. Stee?i nia}ciing px:o’t;es‘_s
.thet will fol’low the smelting ope&rati_on., ‘Mé.ny‘ of .these;

"impuriifies'" are oxidized out in normal sfte'e»l-r'na‘ki‘.ng operaf‘ioﬁs_,;}'.fib
'1f one were to 'for‘therprocess the ‘-:fs.lag» fr\om} }the srvneil.—:tfing;"
ope‘ra‘tion £ or"TiO'z .pigment. k'it wou!l“d‘*'be de_jsirav_ble to.-ﬁ'put fes’
much chromlum and vanadmm in the metal as poss;ible'}so’»asz,.‘,fcg.‘.[“'H'
_'m1n1mlze the plgment purzflcat:.on steps. | |

‘ os_-1o-"“.;"”'“‘




‘TABLE 1T

SMELTING DATA STRATEGIC-UDY PROCESS
USING LAPOINTE-AWATER TITANIFEROUS MAGNETITES

CHARGE IN POUNDS

Coal
HEAT  in Late Coal TOTAL TAP OUT WT. METAL ANALYSIS | 5%%6 ANAngég
0. ORE Mix Additions _TIME TEMP. METAL ~%C %351 %b %L1 %S ~%Cr %V Slag %Fe %Fe
2773 150 , 16 158 1610 No metal tapped ' 24
1 ; , 3.31
PRI BT ER B il e 0 00 e 1
| . .36 .20 .06 ; | 1,06
%3;2 igg ig» igé ig% 1610 58 1.30 .04 .20 .06 ;16 .82 .10 54 2.34 .20
2777 12010 107 17 1620 65 1.42 . ;41 .20 .07 .16 .16 47 1.48 .18
2778 150 1 : 1 1620 64 1.51 .32 .18 .07 .16 .13 57 1.95 .21
o 79 150 10 10% 111 -- 59 1.40 .80 .18 .08 .17 45 3.30 .29
w2780 150 10 10, 117 1635 65 1.53 .44 .18 .08 .18 .10 58 3.06 .23
- %;81 150 10 oF 118 1650 53 1.25 .32 .25 .08 .20 .95 .10 57 3.30 .23
2782 150 10 103 110 1660 62 - 1.42 .47 .19 .06 .21 - .10 58 3.66 .17
2783 150 10 10 i12 - 55 1.75 .24 .21 .11 .20 . 55 1.78 .09
2784 150 10 10 102 1630 66 1.51 .44 .12 .096 .19 .98 .13 45 2.01 .23
2785 150 15 6 109 1620 62 1.65 1.36 .21 .24 .15 .16 42 2.37 1.24
2786 150 15 6 108 1650 61 2.37 1.33 .18 .34 .14 .55 .18 = 47 2.55 1.21
2787 150 15 5% 108 1660 68  2.11 1.39 .20 .34 .12 . 64 1.89 .18 -
2788 150 15 5 107 - 57 1.68 1.30 .20 .28 .13 .26 35 2.13 .59
2789 150 15 5 109 1640 71 2.17 1.29 .21 .29 .12 1:51 .26 65 1l.18 .17
2790 150 15 5 109 1630 70 2.03'1.37 .17 .29 .12 1.55 .36 46 1.24 ;12 -
2791 150 15 5 114 1620 72 1.93 1.26 .20..20 .14 .34 50 1.65 .18
2792 150 15 5 113 1650 66 1.73 .69 .17 .09 .13 | 44 3.43 .11
2793 150 15 -si, 114 1660 75 1.70 1.34 .20 (15 .14 A8 47 0 1.95 .17
2794 150 15 - 33 109 1660 68  1.05 1.35 .15 .07 .13 50 2.60 .17 @
6 113 1 v . 1.00 72 .18 .06 .16 1.34 .17 48 2,96 .11

2795 150 15

 (continued on following page) B
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' TABLB II (contxnuud)

SMELTING DATA STRATEGIC~UDY PROCESS
‘USING LAPOINTE-AWATER TITANIFEROUS MAGNETITES

CHARGE IN POUNDS o o ' : ' o
“Coal o | - SLAG ANALYSIS
in Late Coal TOTAL TAP OUT WT. METAL ANALYSIS ‘ ' \IE Free
 ORE Mix Additions _TIME TEMP. METAL "%C_ %331 %P kri %S %Cr %V Slag %Fe %Fe

150 15
150 15
150
150
150
150
150
150

150
150
150

150

150
143

112 1680 <75 85 .20 W11 .17 .53 ‘1.48 .06

116 1670 72 1.38 .56 .21 .13 .18 . 48 1.85

117 - .83 .26 .20 .13 .18 . 50 2.43

120 - { o .44 .17 .21 .04 .19 - 52 5.33

115 -~ | .15 .08 .20 i04 .20 .17 nil 58 10.00

113 1640 63 = .72 .45 .23 .09 .22 . 47 5.2

111 1620 . 1.36 .17 .26 .05 .21 33 3.90 .21 -

122 1640 3.87 1.13 .17 .25 .16. .41 3,19 .34

120 - 2415 .81 .15 .22 .15 "~ no slag tapped

112 1630 A8  2.39 1.50 17 35 .12 1.99 .28 98 2.70 .47 *‘:g

108 -- ~2.10 1.22 .19 .28 .13 1.73 .15 30 2.21 .23:r,,g

108 - : 1.99 1.49 .10 .32 .11~ , 82 1.06 .06 -

122 1640 - ...2.05 1.45 .14 .22 .12 ~ 57 .94 .06 -
Drain out 261 ‘1.92_ .67 .15 .19 .14 cruC1b1e 100 4 00 -

SN~
ool .

Sl

Ut o
jeufs

POMPLETE ANALYSIS OF SLAG HEATS 2773 = 2809 INCL,

Fed --~--—-'3 44%

- 8i0p ====-=17.84%

o CA0Q ~emwmee 4.86%

M0 meewwe=13.4%%

- Ales ‘-“""""25 25% .

L Ti0, - ‘

P05 =ewmee .012%
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Figure IV ehows informetiOn on'ﬁandiumbversﬁs‘iron La
_in‘the $1eg. Here agaiﬁ,‘E% iron‘in the slag seems fo}be’e»,]
desirable eonrrolling poief; ﬁSilicon EOnteﬁt of the metal iseiu
L 1ikewiee a:function of iron eonfeht‘mf the slag ar‘shown’in‘
Figure V. Flgure VI shows 51m11ar data for carbon. ‘This ise
a much more scattered pattern and 'is undoubtedly rnflueneed
by the temperature at whlch reduction takes place. iy éure VII ;
shows that eesentlally all of the phosphorus 1n the ore ooes fee
into the metal and W111 have to be subsequently removed by e
refining operatxon.v The s:tuatzon for sulfur is somewhat
‘the same and is shown in Flgure ViII. Only about haﬁf of the
eulphur of the ore,'hewever,’enters‘the metal. Th;s~d;eregards,e;5°*"
;any sulphur in the reducingWagean  LT P

. POWER CONSUMPTION

Because of th° low thermal eff1c1ency of the 100 KVA

'furnace no 1nd1v1dua1 power data are gLven 1n thls report
v'f‘An overall flgure of 5370 KwH per ton of netal 1s not out ofv‘ f?;f
| 11ne wlth power flgures on other matermals smrlted in the .
e ‘100 KVA furnace and subsequently smelted on a lalger scale”i
wmth very satlsfacfory powe1 flgures of 1500 to 1800 KWhrs.xfih

r; per ton of 1ron smelfed Sxmllar results on; a larger scale |

| ”e‘of operatlon are antJC1p4ted for the Lap01nte Awater ore.;fe:ﬁ°

 MATERIAL BALAN CE

From the furnace and analytlcal ddta of Tab le I*}f?'e‘
- a mater1a1 balance as regards 1ron and r“10,.3 has bPen caleulated :
for the 37 heatb. ThlS is presented in Table III.._(§¢G‘

'_ fwr Table 111)
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TABLE 111

_MATERIAL BALANCE

Total Weight =~ 1Irom ‘ Tltanlum | N
(1bs.) = Weight, 1bs Percent wcLoht Ibs™ pe rcent

Ore Charged 5543 2484.9 190 384 7'{ "ifrioo"[;.;?'

: ; (44.8%:Fe,
o 11;56% Ti0,)

J'Metal Tapped 2524 2407.5
(95.4% Fe, | |
790,16% Ti)

"'81ag ;apped S
(2.78% Fe, |
o 18.61% Ti) 1935

;. -

l'f yf*ota1 Accountab111ty




isémé 97 per cent 6f the iren was recovered as metallic iron
' whiie only 1 per cent of the total TiO, was reduced to metal.
:Thisvamoﬁnt of TiO, reduced to the metal would be 1owér‘in.a
‘production run where varied experimental data are not being

- sought as in the present study.,

'CONCLUSIONS

‘Tﬁé Lapointe~Awater titaniferous magnetitéskéan be
~ successfully Smeited by ihe Strategic-Udy Process with 1bw
expendature of power and over 95 percent Comveision of +he iron
content to metal.‘ | | | |

The LapointeﬁAwatér’titaniferqus magnetites[ééntain
gangue material of such a nature that théykare self-fiuxing'
in the Strategic~-Udy method of smelting .,' |
| Strategié-Udyvtebhniqﬁé can.ccntr01 the:“impurities"

: h of:the slag (Ti Cr, V) by contr01 df fhe ironAconfent ofﬂthe'

 fS1ég-, They can be put into the slag or into the metal at w111 _; Vf??

Essentlally all of the phorphorus and haif of the

‘3"2;suifur from the ore enter the metal'by the,technlque:used 1n;7

Athe demonstrat1on. These can be reflned from the mLtal by
. convent1ona1 steel maklng practlces._'Tl,'Qr, apd v, ;f the
bf;process 1s~operated,to putvthemﬂlnﬁtheimetal; céh"iikewi§glBéf*
 }removed by convent1ona1 practlces.__  7:t o R
| The metal produced 1s a ser*-steel that 15 1t has
?*Iess carbon (1 5 per cent) than p1g jron \3 5 per cent) and
jhence from thls standpoznt would ba eas1er to reflne to «teel

._-21". “




