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uacke;round of the InventieuUon: 

In Lay,  1945, a rEiquest was received from Dr. J. A. 

hetty, Chief GeoloGist, Labrador kinine; and Exploration Co. 

Ltd., lontreal, Quebec, to undertake concentration tests on 

samples of a siliceous iron ore from a showing known as the 

"Attikama t,en Deposit". Phis deposit is located same 135 miles 

northwest of Grand Falls, on the hamiltcn river, New Q,uebec-

Labrador district, and is stated to contain very large ore 

reserves of a grade approximating 40 per cent iron and 38 per 

cent silica. 

A 173-pound sample was then received,on June 5, 1945, 

and an investigation  was instituted to  determine the relation 
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(Background of the Investigation, conttd)  - 

of the minerals one to the other,  and to  carry out a program 

of concentration tests with the object of producing a product 

of comnercial grade. This problem reso3_ved itself into the 

finding of a method of separatin the iron minerals from the 

siliceous part of the ore.  

An analysis  made  of the shipment soved the following: 

Per cent 

Total iron  (Fe) 
 Silica  (3i02) 

Sulphur (S) 
Phosphorus (P) 
Manganese (Mn) 
Alumina  (Al203) 	- 
Lime (Ca0) 
Magnesia (MgO) 
Titanium (Ti) 

47.81 
26.46 
0,05 
0.035 
0.15 
0.94 
0.69 
Trace. 
None detected. 

Results  of Investii?ation: 

The conclusions to be drawn from a study  of the 

lithelogical  characteristics of the ore, and from the relation 

of the metallic  minerais  eme  to the other as observed by micro-

scopic examination of  p:)listad  surfaces, coincide with the 

results  of the ore dressing Investigation. 

No satisfactory method is known today that will 

produce  a product low enough in silica to be commercial. 

Due to  the intimate association of the siliceous  minerais  with 

the  predominating iron mineral, hematite, no decisive separa-

tion is obtainable. 

CPARACTERISTICS  OF nil!: aU: 

Samples  of the ore as received were sent  to the 

Geological Survey, Ottawa,' for petrographic examination. Nino 

thin sections were prepared there and studied- 

o  Geological Survey D!vision, Bureau of Geology and Topo-
graphy, Mines and Geoloiy ?ranch, Department of Mines 
and Resources, Ottawa, Canada. 
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(Characteristics of the 3ro, co/It'd)  - 

Litholo -Piral Charecter. 

(By Dr. T. L. Tanton, Geolo gical Survey.) 

The material is of dense, hard, massive, finely-

granular, reddish grey rock. In some specimens parallel 

streaks or  bands, less than 	inch wide, of darker colour, 

alternate with bands, of similar widths, of lighter colour. 

In some specimens, roughly spherical masses, averaging inch 

in diameter, of paler rock are scattered through the dark- 

reddish grey rock in polka-dot pattern; when tested with acid 

tney were found to contain calcite.  The  magnetic properties 

or specimens vary: some, a cubic inch in volume, can be picked 

up with a magnet; others are not attracted. The only mineral 

that can be identified by the naked eye is glaucophane that 

occurs as prisms, up to 2 mm ,, long, singly and in divergent 

clusters, irregularly disseminated. 

Under the microscope the rock shows the granule 

texture aad composition of taconite. This rock, as typically 

developed on the Mesabi and Gunflint iron ranges, is an iron-

stone that consists essentially of granules or  globular segre-

gations,  commonly I ram. or less in diameter,  of  an  iron 

mineral  in a matrix of chalcedony.  A  qualifying  descriptive 

term  designating the most abundant mineral  in the granules 

commonly  accompanies the name taconite. (1)  

In the specimens the distinctive oval and  spherical 

granules, averaging about 0.4 mm, in diameter,  consist chiefly 

of microscopically rine-,rainad hematite. 2he rock  is thus 

identified as a hematite  taconite. In the granules and  also 

in the interstitial chalcedony tnerc  are, in  several  specimens 

relatively  coarsely  crystalline  grains,  singly and in aggregates, 

(1) 
See Gill,J. E. Origin of Gunflint Iron-bearing Formation. 
Econ. Geol., Vol. 22, p. 692, footnote 5 (1927). 
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(Characteristics of the  ura, cont'd) 

of magnetite. In  the immediate vicinity of  the hematite 

segregations, the  chalcedony or  jasper is commonly stained red 

with exceedingly fine-grained hematite  dur,t; the chalcedony 

marginal  to the magnetite,  in  zones gp tc  3.4  mm.  vide,  is 

clear  and colourleas. 

The  opaque, metallic minerals are hematite and mag-

netite. They make up, in different specimens, from 30 to 55 

per cent  of the volume of the  rock.  They  are  intimately 

associated with  one  another  and microscopically intergrown with 

the chalcedony and other non-metallic constituents of  the rock 

and they were the subject  of special study under the reflecting 

microscope. 

The non-metallic constituents of  the rock are: 

chalcedony  and jasper,  siderite, calcite, glaucophane, and a 

mineral tentatively  idaltified by 12:. Poitevin as stilpnomelanite. 

(17,,elcedony,  in different specimens, makes up from 

20  to  bb  per  cent  of the  Volume of the rock.  It occurs as 

granules  and  as  the  interstitial filling around granules; it 

alsee  occurs as the  filling in  spongy  and  lace-work patterns 

within hematite granules  and as contraction  crack  fillings in 

them. 

Carbonate minerals,  siderite and  calcite,  in differ-

ent specimens, make up from 3 to 3 0  per cent of the volume 

of the  rock.  They occur as  individual crystals commonly  2 null, 

in diameter  and  in crystalline a ggregates irregularly  distri-

bu ted  and  locally concentrated in bands less than :a  inch 

wide through  the  chalcedony, jasper and hematite.  The  siderite 

is  untwinned, and locally it is stained brown  due,possibly,  te 

a develbpment of a small amount of goethite. Calcite  occurs 

in twinned crystalline aggregates as a prominent  constituent 

and the interstitial material around hematite granules in 

nodular masses  averaging.*  inch in  diameter. 
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(Charactz,ristics of the  Ope,  cont'd) - 

Gla_cophane,  in different specimens, makes up from 

1 to 10 per cent of  the volume of  the  rock. it occurs in 

stout prisms singly and  in diverL,ent clusters with hetere- 

eneous orientation, transciessing  the granules of hematite 

and chalcedony. alere  the crystals  are in contact with cal-

cite they show tatterec corrosion boundaries 	Yeli defined 

crystalline growths  of matnetite occur locally  in Llaucophane 

crystals where the latter have penetrated hematite branules. 

See Figure 1. 

..Ailpnomelanite  is a  minoc constituent  of  the rock, 

absent in the majority of specimens examined; in one, however, 

it makes up approximately 3 per cent of the volume. It occurs 

as a felt of brown crystals, up to 0.02 mm. in  length of 

MICROGOUS habit, concentrated  in granules up to 0.4 mm. in 

diameter and it occurs also disseminated in scales through 

chalcedony that forms  the  interstitial material around hema-

tite granules. 

No detrital grains  were observed in the specimens. 

There is no pore space in the  rock. 

tall  le  Uncralization. 

(By 	E. ,àhite.'; 

fetallic  mineralization is  moderately  strong in the 

polished sections  examined  and  consists  solely of hematite 

and magnetite. These two minerals  together occupy approxi-

mately one-half of the area-of  the six polished sections. 

1Pmatite, the more abundant mineral, is unevenly 

disseminated throuh gangue as tiny .particles which are  fre-

quently bunched together forming small, more or less rounded, 

cloud-like patches or granules, which average roughly 500 

A.neraloist, Metallic Minerals Division, Bureau of Mines, 
Hines and Geology Branch, Department of Mines and Resources, 
Ottawa. 
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rlicrons (-'2,e +35  iyier elon) 	diemeter. i1S  O23  rUneral 

is very intimately associated eith „,ueGue ,laterial which,  in 

nany place,  appears to have aetaceej and replaced the Iron 

cxide. The effect oe such replacement is shown in  the polished 

sections as ra,bed-lacy eatterns. The lar,ast Grain of  hema-

tite observed in the sections measures about 125 microns 

(-10U +1EO ieler  mesh) but much finer sizee.predominate  and 

ranee doma to  the limits  of the microscope (about 1 micron)  in 

size.  Under crossed nicols eeme areas of  L;anue, which appear 

to be almost,  if  not entirely, free from metallics. show deep 

red internal reflections probabl -i  due  to hiely dispersed sub-

microscopic hematite dust. 

:b.aGnetite  is common as co-aparatively coarse subhedral 

end euhedral  crystals, which averat;e about 74 microns (200 

Tyler mesh) ln  size and  which, on the  whole, ere ocattered 

rather evenly throuL;hout  the hematite-bangue matrix  in  dne six 

polished surfaces. In contrast to hematite it contains no 

inclusions of L;ant,ue,and in all six sections only a  few  braire 

occur Which are intimately interebown with  the red iron  exide. 

The photomicroL;raphs, Piures 2 and 3,  show the 

characteristics or  the ore in  an averaGe  field er the  micro-

scope at different maeifications. 

Six polished  sections were preparnd from the  products 

of test  work.  Pive of these eere of samples of flotation con-

centeatee  and one  was frai  a ma c,netic concentrate. 

The flotation concentrates conCisted essentially of 

purticlee of hematite,  and 	 rant,inj, irarr  auproximately 

Talcrons (about 15u 'L:ler racsh) down to onri a few nierons 

in  size. Uematite is  the  more abundant of the two minerals 

and whereas  the manetite Lrains are almost entirely free of 

L_an1;ue,  practically every  carticle  of hematite contains 

numerous tiny Inclusions or  it.(see FI_Lure  4), In fact it is 
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probably truer to aesc.ribe a7.rrcost one-îna3.l' of t:LeFr, as frui-

ments of ^un^ue enclo;inF; i'ir.e1v. di-,ridod hemaf.;ite< 'tar!^

small pArt^.cles of nue ;' I'L'e3 of T:ei.ail^.cs, and a

few tinrj 6rams of pyrite and chalcopyrite, are alsc visible

In the -ie.: sur^ace-,.

The sectio z pref?s.z•e"; i ra,% the. sa:mples of riabn®tic

concentrate is similar to tlzase ir^..rie. front the flotation con-1.

c ntratEs, except that matLnei;i te :rains are riore abundant

in i t .

(Pi^,u,^es 1 to 4 fo11owf
`^^_ c,(on Pa es to 11.
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(Characteristics of the Ore, conttd) 

Fielre  1. -  

Thin section of  taconite, showing octahedra of  mag-
netite (black) replacing glaucophane prisms (light 
grey) that transgress a granule  of hematite (black) 
in  a  carbonate matrix  (white). 

(X200.  Ordinary light.) 
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(Characteristics  of the  ore,  cont'd) 

Fibure  2.  

Shows an averace  field  in polished section prepared 
from sample of  , tikama2;en iron  ore,  with a  200- 
mesh Tylnr  screen  openinL;  superimposed at  200X. 

netite  ') 	comparativ ly coerze, white 
crystals. 

Hematite - murc; 
-rains. 

Gangue  - Grey. 

Pits  -  black. 
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(Characteristics of the Ore, contld) - 

1 

Central part  of  field shown in Figure 2,at higher 
wagnification to show better  the  relationship 
of the ore minerals.  A  ';00-mesh Tyler screen 
opening is superimposed. 	T.5 ma tInification 
is  C'00X. 

Hematite - A.ght grey, fine, irregular 

Magnetite - medium grey, coarser crystals. 

Gangue 	-  dark  grey  to  black. 
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(Characteristics of the Ore, contld) 

Fiere 4. 

Photomicrograph of a polished section of flota-
tion concentrate from Lake Attikamagen iron 
ore, showing grains of hematite (white) highly 
impregnated with finely divided gangue (grey). 
Pits and bakelite are dark grey to black. The 
magnification is 800X. A 200-mesh Tyler 
screen opening is superimposed. 
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OF IMSTIGATIVE  

`21PLUL- 1  

fo  determine the distribution of the iran minerals 

in  progressively finer particles of ore, a sample was crushed 

to pass  a 14-mesh screen, and an analysis was made cf screened 

products. It is to be noted that in most of the following 

tests,  the  analyses of "feeds" are calculated from the weights 

and  assays of the various products. This accounts for  slight 

variations from test to test. 

Test  No. 1. - tïesults of Screen Anal , sis. 

:  per 	: Analysis, per oent:Distribution, per  cent   
:  cent  : 	Fe' : Inaol.  : 	Fe 	Insol.  

Mesh 

- 

-14  +20 	: 16.7 : 47,04 : 30.00 : 	16,6 	 : 	17,0 
-20 +28 	:  20.3  : 47.08 : 29.72 : 	20.5 	: 	20.4 
-28 +35 	:  16.5  : 47.67 : 29.78 : 	16.5 	: 	16.6 
-35  +48 	: 11.5  :  47.77 : 29.42 : 	11,6 	: 	11.b 
-48 +65 	: 	8.0  :  48.08 : 28.90  : 	8.1 	: 	7.8 
-65 +100 	: 	5.5 : 47.35 : 29.62  : 	r  r 	. 

	

O..., 	 - 	5,5 
-100+150 	: 	5.3 : 47.77  :  29.24 : 	5.4 	: 	J.., r  - 
-150+200 	: 	1.5  : 49.04 : 26,66 : 	1.6 	: 	1.4 
-200 	: 14.7  :  45.73 : 29.28 : 	14.2 	: 	14.5 

. 	 . 	. 	. 	 . 

	

Feed  (calc.):  100.0  :  47.39 : 29.54 : 100.0 	: 	100.0 

• • 	 • • • 	 • 	 • 

It is apparent that there is no segregation of 

values in  any of the sizes shown in the above screen analyses. 

Ceià22:1-L1=21=1-LUILep .  

Test  o. 2. 

.ome specimens of the ore showed magnetic properties, 

while  sonie did not. In this test an attempt was made to  effect 

a  concentration of the magnetite. 

rreparation of Samples-- 

;I  representative sample  of  the minus 14 mezh ore 

was diviCd into eight uniform portions. These then were 

stage-ground  in a ball mill to pass 20, 35, 48, 65,  100,  150, 

200 and  325-mesh screens. 

(Continued on next page) 



	

: 100.0 :48.25:26.13:29.26: 	:100.0:100.0:100.0 
Mag. conc. 	. 52.0 :52.36:21.60:24.06:0.92: 56.4: 43.0: 42.7 
Non-mag. tail-: 	 • 	. 	. 	. 	: 	• 	• 
ing   	: 48.0 :43.80:51.04:34.90: 	:  43.6: 57.0: 57.3 

Feed 

Page  13 - 

(Details of Investigative Tests, conttd) 

Concentration  - 

These ground samples were concentrated in a 

"Davis Magnetic Tube". Products of each test were analysed 

for iron and insoluble. 

Metallic iron in the concentrates resulting from 

abrasion in the grindin mill was removed chemically in order 

to obtain the true iron oxide content of the magnetic cancan-

trates. 

These were examined under a binocular microscope 

to determine their freedom from gangue minerals. 

The coarser concentrates, Priam 20 to 65 mesh size, 

appeared to be banded with hematite and small crystals of a 

gangue mineral. Some particles of magnetite were attached 

to gangue. 

The -100 to -200 mesh concentrates contained 

particles of gangue attached to magnetite while some grains 

of magnetite appeared to be quite clean. 

The concentrate from the sample ground to pass 

325 mesh appeared to be a fairly uniform mass of magnetite 

with no appreciable amount of hematite or gangue rinerals 

attached to or in tho magnetite. 

Results of Test No. 2: 

Minus 20 Mesh. 	
- 

We g ,:ga_zseu_per  con   : 	s r  eu  an, 
: per 	: 	 • :Met.: 	per cent  
: cent ; Fe : Si02:Insol.: Fe : Fe :S109 : Insol. 

Products 

Minus 35 Mesh. 
Feed 	 : 100.0 
Mag. conc. 	: 31.5 
Non-mag. tai].-: 

:48.76:26.20:29.54: 
:56.81:16.80:18.74:1.53 

• • • • • 	• 

:100,,0:100.0:100.0 
:  36.7: 20.1: 20.0 

• • • • 
ing 	 : 68.5 :45.07:30.66:34.50:  : 63.3: 79.9: 80.0 

(Continued on next page) 
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( )etails of Investif;ative Tests,  'tant d)  

Minus 46  
:Weight,: 	Analyses, 	uer  cent  : 	Ustribution, 
: per 	• 	:' • :Yet.: 	ner cent 
: cent  : Fe  :niO2 :Inscl.:  Fe  : re - S12 .1_, 

• • • • • • 	 • 	• 
• • • 	 • 	 • • d 

Peed 	 : 100.0 :47.60:26.67:29.V6; 	:100.0:100.0:100.0 
Mag. conc. 	: 30.0 :55.97:16.8G:10.82:L.73: ;:5,2s.; 19.0: 18.8 
Non-mag. tail-: 	. • . • . 

• 
ing 	 : 70.0 :45..01:309i!8:5/1,64:: 	 7: 81,0:  81.2  

: 100.0 :48 .38:26.47:29.47: 	:100.0:100.0:100.0 
!Jag. conc. 	 :  22.6 :31.14:12.04:13.36:2.04: 28.6: 10.3: 10.`: 
Lon-ma. tail-: 	: 	. 	• 	: 	: 	. 

; 77.4 :44.65:30.68:34.18: 	: 71.4: 89.7: 89.6 

Pinus 100 reeh. 	 . 	 .... 
Feed 	 : 100.0 :46.01:26.76:29.00: 	:100.0:100.0:100.O 
I. 	aoro. c). 	 : 19.0 :63.28: 0.36:10.54:2.65: 25.0„: 0.6: 6.7 
:lon-mg) tail-; 	: 	. 	 : 	: 	.  
	 81.0 :44.43:30.64:34.32: 	: 75.0: 93.4: 93.3 

: 100.0 :47.99:26.74:29.78: 	:100.0:100.;100.0 
e'iag. conc. 	: 16.8 :66.78: 4.82: 5.48:3.77: 23.4: 3.0; 3.1 
bon-mag. tail-: 

:  83.2 :44.19:31.16:34.68: 	: 76,6: 97,.0: 96.9 

Minus  2L0  ,esh. 
Feed 	 : 100.0 :45.90:26.40:29.81: 	:160.0:1..00.0: .)._00.0 
Ma.  conc. 	: 15.1 :66.69: 3.34: 4.22:4.49: 21.5: 1.9: 2.1 
Non-rap., tall-: . 	. 	 . • . 	• 

	

. 	 : 	• 

_111.a._ 	 : 84.9 :43.38:30.50:34.36: 	: 78.5: 98.:: 97.9 

Minus  325  Nesh. 
Feed 	 :  100.0 :47.07:26. 76:30.24: 	:100.0:100.0:100.0 
Ma3. c(h1c. 	 ;  13.7 :67.69: 1.78: 2.54:6.02: 19.7: 0.9: 1.2 
Nrn-mi.. t  ‘  :  .7:f  1-  : 	. 	: 	- . 	

' 	
: 	' . 	: 

: 36.3 :43.80:3.72:34.64. 	r  - ici 3. 99.1.  986  ufflummigiumm-ss,  .  a  K,,,,Terevsge,segfals  , ,c 	 -- 	 ..-- - 	 -  .■  -  .  . 	 -  1M .4" itlesekt.ri-='"e:MlietegnefflI1111111111111MMIM 

Frzm the above results it is seen that the silica 

content of  tlie  magnetic concentrate Is reduced to approximately 

ic per  ceut cnly when  the  irind is  minus  100  nosh. At this 

FTInd, 19 per cent of  the  weight of ore milld ia reovered 

a concent:cato containing 63.28 per cant iroi  s 	psr 

cent silica , 	s  the  fineness of L7ind inirecs, the 

silica content is reduced, le)tb 	correspc 	1 ,:)es  in the 

recovery 	Iron. 

r:inus 65 1082.1. 
Feed 

• • 
Ing _ 

Minue 150 Mesh. 
Feed 
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(Details of Investigative T3sts, contld) - 

Plotâtion. 

Two main methods of attack by froth flotation were 

investigated. The firs.t of these consisted of atteilpts to 

float the siliceous minerais away from the iron oxides, ana 

the other was the reverse, makir4; the iron concentrate,leaving 

the insoluble as a tailin. 

1..ethods and reagent combinations that have been more 

or less successful when applied to taconite ores from other 

iron ranges did not produce the required results on this ore. 

This is due to the intimate association of ilangue and hematite. 

Test No. 3.  - Flotation of Gangue from 
Iron Oxides. 

A method as described in U.S. Bureau of Mines 

Information Circular No. 3799, March 1945, waé investigatèd 

after numerous other reagent combinations had been found 

unsuccessful. This practice is essentially to retard the 

flotation of hematite with lime, and then to float the siliceous 

mineralià with anionic reagen 'ts. 

A sample of the ore was ground in water to pass 

100 mesh with about 60 per cent minus 200 mesh. Alkaline dis-

persants were added to the ball mill during the grinding period, 

2,0 pounds sodium hydroxide and 1,0 pound sodium silicate per 

ton of ore. This produced a pH of 10.55 after discharging the 

pulp from the mill. 

The pulp then was deslimed, and conditioned in  a 

flotation  cell  with 12  pu-  unds lie per ton of ore tc a  pH  of 

11.5. 

notation  vas  carried out with oleic acid, stae-fed 

to a quantity of 1.5 pounds per ton. Concentrates were cleaned 

twice with 4 pounds of lime and 0.1 pounds oleic acid per ton. 

(Continued on next page) 
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(Letalls  of investigative Tests, contid) - 

Hesults of Test No. 3  
Assays, :  Distribution. 

Products 	 : per 	: 	oer cent  : per cent 
: cent : Fe :Insol.: Pe : Inso1 0  

• • • 
Feed 	 : 100.0 :47.55:2E3.91 :100.0: 100.0 
.limes  Uo. 1 	: 26.6 :36.71:41.86 : 20.5: 38.5 

" 	No. 2 	: 	2.5 :42.41:37.22 : 2.2: 	3.2 
" 	No. 3 	: 	1,9 :45.58:32.40 : 1. 3: 	2.1  

Combined slimes 	:  31,0 ;37.73:40.92 : 	43.8 
11911gher concentrate: 30.9 :50.43:25.81 : 32.8: 27.6  
Cleaner concentrate: 10. $  :49.58:26.36  :  10.7: 	9.4 
Cleaner  Tailing No.1: 14.5 :50,64:26.40 : 15.4:  13.2 

	

" 	1\0.2: 	6.1 :51.69:23.68  : 6,7: 	5.0 
Flotation  tailing  : 33.1 :53.17:21.64  :  42,7:  .£.6   

In none of the fractions into which the  feed was 

broken  is there any indication of a separation of the  siliceous 

minerals from the iron minerals. 

Test No. 4. 

As 31 per cent of the weight of reed was discarded 

as  slimes in the preceding test, an attempt was made to reduce 

these losses.  A  reagent combination said to be less critical 

when slimes are present was tried. 

This procedure consisted or grinding the ore to pass 

80  per cent through 200 mesh, desliminG, and conditioninÊ; with 

sodium hydroxide and sodium hexametaphosphate (0a1gon). 

Reaeents Added: 	Lb./ton  

To Ball'ell  - 

Soda ash 	 1 3 0 
àater 	 0.4 

pH, 8.4. 

To Flotation  - 

sodium  hydroxide 1.4 
Sodium hexameta- 

. 

phosphate 	-  0.4 
Oleic acid 	- 0.8 

pH, 10.5. 

(Continued on next page) 
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(Details or Investigative  Tests, contld) 

hesults  of Test No.  4  -   
::Jeignt,: 	Assays,  :  Distribution, 

Products 	 :  per 	 ;  	per cent   :   per cent   
	  :   cent  :  Pe :Insol.:  Fe   :   Insol.  

• 	 • 
Feed 	 10C,0 :48.u0:29,02 	100.0 
Slimes No. 1 	:  25.1 :39.24:38.30 : 20.5: 53.2 

" 	No. 2 	 : 	6.1 :47.05:35.80  : 	6.0: 	7.1 

'iougher conc. 	 :  31.3  :52.2k,:23.77 :  34.7:  26.1 
Cleaner conc. 	:  15.4 :4e.10:29.b0  :  1L4.5:  
Cleaner Tailine,  No.?: 12.9 :56.34:13.00  :  15.1: 	8.0 
Cleaner Tailing Uo.2: 	3.5 :55.70:19.86  :  4.1: 	2.4 
Plotation tailin-  -  37.0  :50.43:26.42 :  38.8: 33.6 

-   

These results ai_ain  are  unsatisfactory. There is an 

Indication of a slight elimination of insoluble  by desliming 

and flotation, but  with low recovery of iron. The reagent 

combination had no  material effect in reducin,; slime losses. 

Further  tests  usina  the same reagenl:s  but  without 

desliming the feed yielded results inferior to  the  above. 

Flotation of  Iron Uxides from Ganue. 

. 	Considerable success has been  recorded with flota- 

tion of taconite ores  from  the Mesabi Hange of lannesota.  One 

of the ,mothods, as developed by Professor J. N. Searles of  the 

l', innesota Institute  of  Technology, depends  on the use of  recon-

st -r ucted oleic acid. Details  of this reagent were supplied 

by  ;4. J..Stain, Denver .quipment Co.  (Canada)  Ltd. 

The presence of calcium  and  magnesium salts in 

solution 13 considered to be detrimental to oxide flotation, 

as soaps of these  metals are formed which render concent.cation 

Ineffective. 

Comparative testa were male using Ulttawa tap water 

which has a  piT  of i3.3, due matn1  to  liMe) and with de-

ionized water. None of the numerous  tests  ems  successful,  as 

examplifled by the  following: 
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(Details of Investivative Tests, contld) 

Tast No. 5. 

Is1.11;.1n1.2! '1(12-t : 	 Lb / t on 

Sodium silicate 	 - 	1,0 
Reconstructed oleic acid - 	0:35 

Conditioned 5 minutes. 

Concentrate recleaned with 0.25 pound sodium 
silicate per ton. 

r(esults of Test No.  5. 

Products 

De-ionized ater.  
Assays, :  Distribution, 

: per  : _p er  cent  :   per cent  
: cent :  Fe  :Insol.:  Pe : Insol. 

• 
Feed (calculated):  100.0 :47.28:29.26  :100.0: 100.0 
Concentrate  .  77.1 :49.14:26.66 :  80.2:  70.3 
Cleaner  tailing  : 16.2 :42.00:36.34  :  14.4: 20.1 
Flotation tailing:  6.7 :38.43:42.00 : 5.4: 9.6 

Ottawa  Tap 'ater,  pH  6.3.  (Reagents as above.) 
Feed (calculated):  100.0 :46.57:29.39  :100.0: 100.0 
Concentrate  : 43.8 :50.61:21.90 : 47.7: 32.7 
Cleaner tailing  : 20.1 :45.57:31.82 :  19.6: 21.7 
Flotation tailing:  36.1 :42.21:37.14  :  32.7: 45.6 

It is s interestint; to note the  retarding of flotation 

in  the test  in  which tap water was used,  apparently the 

calcium salts  in  the water have a marked effect  on flota-

tion. 

Test  No ,  G. 

The effect of flotation in de-ionized water %ain 

was studied. 

In  this  test the  pulp was(cslimed  prior to flota-

tion.  The ore was stage-ground through  100 mesh to produce 

a  minimum of  fines. The sands were cut into two  equal por-

tions  and floated. To one halfY1A," the oleic  acid reagent 

was stae'-fed durin  the  flotation period. To the  other 

half, "B," the  total  quantity of reaent was added at once. 

Other flotation  conditions were identical. 

(Continued on next  page)  
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(Details of Investigative Tets, contfcU 

AeaLcnts  to Flotution: 	Lb./ton 

Joda aah 	 1.0 

Conditioned 10 iin. 	)“, 

Oleic acid 	 1.3 

To Cleaner  Cell: 

Sodium  silicate 	- 	0.5 

pH, 8.3. 

Aesor;s of  Test  No. 6 	  
Assays, :  Distribution,  

Products 	: per 	per cent  :  per cent  
: cent : 2e 	 Fe :  Insol. 

• 
Feed 	 • 100.0 :47.67:29.00 :100.0:  100.0 
Slimem 	 • 40.6 :45,37:32.08 :  38,6: 44.9 
Flotation feed "A": 29.7 :49.17:27.07 : 30.6:  27.7 

"B":  29.7 :49.32:26.70 ; 30.8: 27.4  

?lotation of Pulp "A".  
Feed 	 : 100.0 :49.17:27.07 :100.0:  100.0 
Concentrate 	: 	0.3 :53.80:14.22 :  10.1: 	4.9 
Cleaner  tailing 	:  21.6 :52.42:22.64 : 23.1:  18.1 
Plota:ion tailinc : 69.1 :47.53:30.18 : 66.8: 77.0  

	  Flotation of Pulp "B".  
Feed 	 : 100.0 :49.32:26.70  :100.0: 100.0 
Concentrate 	: 14.9 :54.23:14.00 :  16.4: 	7,8 
01eaner  tailing 	: 31.0 :53.04:22.34 : 34.4:  26.7 
Flotation  tailin/; • 53.2 :45.70:32.88 : 49.2: 65.5  

Screen Analysis  of the Slimes.  
:deibilt,: 	Assays, :  Distribution, 

Products 	: per 	: 	per cent   :  per cent  
: cent : Fe :Insol.:  Fe : Insol.  

• • 
;limes 	 : 100.0 :4b.37:32.08  :100 .0: 100,0 
+200  mesh 	 : 	1.2 :65.16:18.42 : 1.7: 	0.7 
-200+325 	 : 46.9 :43.47:34.62 : 44.9:  b0.6 
-325 	 b1.9  :46.63:30.10 : 53.4: 48.7  

Stage grinding produced more slimes than  those 

recorded in previous tests. This probably is due to  the hema-

tite sliming more  readily than  the gangue minerals ,  

nijier  recovery with no decrease  in  the ,;rade of 

concentrate  is obtained when the  total quantity  of  collecting 

reagent, oleic acid, is added at once instead of  in smaller, 

intermittent  additions. 

The results  obtained show no great  improvement and 
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(Details of InvestiÉ;ative Tests, cont'd) 

bear out conclusions to be drawn from previous tests. 

Numerous.other flotation reagents were tried, but 

the results that were obtained were equal to or poorer than 

those recorded above. 

Summary: 

Microscopic examinations  of the ore establish the  ‘ 

fact that the hematite  and  Gangue  are  very intimately 

associated, and that  the  magnetite is gangue-free. 

Magnetic concentration  of  the magnetite verifies this. 

When these magnetite particles are apparently freed from gangue 

by fine  grinding, the insoluble content is comparatively low. 

No method of flotation, however,  was  able  to produce 

a hematite concentrate  or  satisfactory grade. 

Uhere flotation of -:ost non-metallic ores.is  prac-

ticed, it is essential that the pulp be doslimed prior to 

flotation. However, with this  ore  such practice results in a 

loss  of from 30 to 40 per cent of the weight of feed,  dis-

carding from  25 per cent to 39 per cent of the total iron 

without any material benefit being derived. 

Screen  analyses of the feed Indicate that no screened 

frction  can be discarded as the iron content is very uniform 

from 20 mesh down to  200 mesh. 

No success was Obtained by attempting to float the 

gangue  minerals from the hematite, or by floating 

the  hematite from gangue. 

CONCLUSIONS: 

As judged by today's knowledge  of mineral dressing, 

the Attikamagen deposit must  be considered  a  potential iron 

ore reserve of the future. As the art progresses, methods 
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(Conclusions, conttd) 

originatine both here and in other laboratories in the world 

will be considered and, if suited to this type of naterial, 

will be applied. 
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