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9essre.21.mitusjat2aa 
ire detemet» the degree tO which Bell Iron Ore  may 

 be benefleiated vtt pert/m.1er reference to its adaptability 

to the manufacture of nponge IPOn. 

9.2eitrAL.Y:2Deettlni ee  
It has become eleur that, to be nuitable  for the 

cu4seacture of sponge iron for subsequent conversion into 

steel, an ore must be of sach a mineralogical nature that the 

iron mineral may be separated from the longue minerals by 

grinding to a reasonable else und separated from it by eoncenm 

trations in other  torde  the ore ruat reapond to a high degree 

to beneficiation methods either before or after the  los  

temperuture reduction process, und its value as u ruw material 

for the munufueture of sponge iron depends to a large extent 

upon the degree to which it responds to eonsentrstiOn. 

Bell Ore is not a Canadian ore, but is mined in the 

Meeaba Range of the Laite  3uperior District. It is ,  however , 

 one of the oree used by the Algoma zeteel Oorporation, und for 
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this reason,  and for  the reason that it wee the ore chosen 

tor the demonstration of the ttueso Process for the semi...direct 

production of steel tram iron Ore in our laboratory, it seemed 

desirable to determine under more or less ideal laboratory 

~Mena just how completely the iron mineral might he 

separated from the gangue ,  ems making it possible  fox' us  to 

pr•mdetermine the grade of sponge iron we might hope to 

approximmte in practices 

eltatimteLattal.r .. 

Pop this dork, it was lAoat eonvenlent to use the 

nethOd de have described in detail in our report on "The 

Laboratory Ouncentration of  •ethane Iron Ore." This method, 

in brie, involVes first the efflIversion of the hematite inte 

an artificial magnetite by u reducing ~It, followed by 

crushing this magnetite to various degrees of fineness ria*  

the wet magnetic coneentrattan of these difrerent sied sample* 

in the Davis Magnetic tube. 

Per these tests, u representative sample of the bell 

•)re, crushed to pate u 20 mesh Tyler ecreen*  wue rousted te 

the mugnetic state in an electrically heated rotating retor t. 

the retort being held st a temperuture Of 1000°  (538°  0), 

ellie a circulation or eity gas through the retort was mint.. 

ained during the beating and cooling of the ore. no attempt 

wua mhde to study the details of the redueing rousts our sole 

object being to obtein tile ore in the form of magnetite so 

that we mi.lht by meant of magnetic generation study the effect 

of fineness of 4rin1ing on the ooncentratton of the ore. 

The artificiel magnetite wue  thon  carefully sampled 

to provide a heaa sample  und then small quantities were ground 

to puss 20. 00,  100. 150 and 200  me  e Tyler screens. Welch of 
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these five •mplest IMO then concentrated in the Davis Cagnetie 

tube *  In each case the uaeletio coneentrate and the non. 

magnetic tailine were weighed and assayed 

emellelLatt eilatt 

: 
; Stet Of Ore 1,4114 ISlb litmette Tube Owe 
: 	 $ 	t 

0011, t  JO t  *1400 1  .400 t  mose 
$ 

: 	$ 	$ 	$ 	1 
: 	$ 	$ 	$ 	$ 

Iron 	percent* : 67490 s 67 400 s 67 490 s 67400 $ #1490 
Insoluble 	el 	: 1440 s 14430 $ 14430 1 144,40 1 14e0  
Phoephorue 	* 	: 0410 it 0410 1  0.3.0  s 0430 $ 0410 

: 	$ 	1 	$ 	$ 
: 	$ 	1 	$ 	1 

Tye* geeenteete  . : 	$ 	$ 	s 	1 
: 	i 	1 	$ 	1 

•eight 	pergent• s 00W0 tegtette , talle lobe 
Iran ••1404 t  •4400 t el • 0.0 t eel 
Insoluble 	,t 1 6460 t 6.10 $ 4000 0 4400 0 4440 
il es eptu3r» 	" 	t 0.079: 010,01 000,0s 04090t 04010 

1 	t 	1 	t 	t 
1 	t 	1 	t 	t 

îleattielane, - 	* 	i 	1 	le 	* 
* 	t 	t 	t 	t 

Iron 	pergent* :  11 .82 s 0463 $ 8.61, $ 840, $ 746). 
Insoluble 	 : 71,60 : 14.96 t 1640 t '4480 1 
aieuphorue 	n 	1  O25 :  eitb 1 0400 t  0.80*  0400 

t 	1 	t 	t 	1 
t 	1 	t 	t 	1 

leità9.2.L.kealtra e , 	t 	à 	t 	* 
all 441441 143i*  $144t  tee, 
t 	* 011el : 68A 	/1 t 	09 t /mil 
1 	4, t • 4044 t  34.01  0011,  e 8.4 
t 	t 	t 	t 	t 
t 	t 	t 	t 	t 
1 	t 	à 	t 	t 
t 	t 	à 	t 	* 
t 	t 	t 	1 	* 
s 	$ 	t 	I 	0 
$ «400 $ eie, t 0,04 1 0040 0 404N% 

t 
0 

Ira* eallilled is bit ifflatItAar vittAlliasee 

cele4latems  41' 

The results tabull,ted stew that this ore responds 

to concentration to a considerable 4e4tO00$ 60 tereent of  the  

insoluble beln.- rejected in the .20 mot sacktertsà, tut re0 
the .200 meth, 

.411..10.11...0•10.1 p è1 lp • Si 

ekeL.—fte, 
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The degree of beneflote4tion obteined with the minus 

20 mesh material nukes it theoretically possible to produce a 

sponge iron containing 65 percent iron while the corresponding 

flure  ror  the minus 200 mesh muterial Le 88.7%, 3inoe 

reduction in prsotiee vrAild not be 100%, as seemed for these 

caloulated values,  and since the results of magnetics coneeno. 

tration in commercial pructice vould probably not  be  Ems food 

as those obtained in these laboratory experiments, it is 

probeble  thut  in commercial practice, Bell Ore would not 

produce a coneentrated sponge  trou  containine more then GO to 

(Se trou,  


