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Interim Report i
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Re: Your sample of Iron Ore Drill Cores from
Peace River,

Dear Mr. McDougell:

Mineragraohic Exemination of the Ore:

Examination of hand specimens showed them to be
aggregates of numerous small brown globules or ocolites, which
everage almost 0,5 mm, (-28+435 meshy in disemeter end are rether
loosely consolideted in o ground mess of gquertz and a dark brown
to bleck mineral. Scattered throughout this meterisl sre o few
smell patches of soft, earthy, dull grey siderite, ZX-ray diff-
raction patterns of the other constituents identify both the
oolites and the darker matrix to be goethite.

Exeminetion of Polished Sections:

The globules or oolites of goethite are characteristic
in appearance. While most show 2 concentric banded structure,

.some are composed of more or less homogeneous materisl. Many

display no nuclei but others do have silica cores. The X-ray
powder pattern of apparently clesn oolites exhibits extra quartz
lines. Although some cores are more or less round, others are
quite angulzr in shape,

A photomicrograph will be included in the finel report.,,

Acid Digested Ore:

A semple of ore (-10+41l4 mesh) wes leached in hot hydro-
chloric ecid and the residue remaining after this treztment was
examined microscopicelly,

The residue conteined soft, porous, grey sinter-like
particles es the most sbundant constituent. An X-rey powqer
pattern of some of these .particles identifies them as illite
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(2 clay minerel) and quartz. Quartz is present as irregular,
cleéar, vitreous particles, dense grey to white grains, fine
powdery masses and tiny dull light-coloured globules. The
latter are thought to be the cores from oolites,

Analysig of the Heed Semple:

Total iron (Fe) - 34,26 oer cent

Acid soluble iron (Fe) - 34,03

Iron as Fes0 - 48,62 M t (calculated)
Silica (sloz? - 23.88

Insocluble - 25,80 "

Aluminium Oxide (Al O ) - 5,94 ®
Megnesium Oxide h§0) - 1,17 ¢ "

Calcium Oxide (Ca0 - 1.75 " "
Phospnorus (P) - 0,62 " "
Sulphur (8) - Trace

Mangesnese (ln) - 0,10 "

Molybdenite (MoS,) - None detected
Carbon dioxide (602) 5.22 pér ceént
Loss on ignition - 12,00 " “

A portion of the head sszmple was used for a dqueli-
tative spectrogrephic enslysis.

The elements present in the order of decreassing
ebundence were reported as follows:

1. Major Constituent, Fe,

. Minor " Si,

. Strong trace, p, Na.

. Trsce, Mn, Mg, Pb, Al, V, Ni, Zn, As.

. Faint trzce, B, Cr, Ce, Cu, Ag, Ti, Co, Sn, Mo.

Lt

The investigsative tests include megnetic roasting
followed by meagnetic separation, end grevity concentration of
rew ore on the Wilfley table., The ore was crushed to varilocus
sizes for both magnetic end gravity tests.

Test #1 - Magnetic Concentrztion:

Analysis of Mggnetic Concentrate -
Fe - 55.0 per cent
Insoluble - 10,3 " #
810, - 8.58 t
Cal - 2,14 " "
Recovery of iron, 16.76 per cent
Retio of Concentration, 8,58:1
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Analysis of Non-megnetic Taillng -
Fe - 36.05 per cent
Insoluble - 32,0 " u
Iron in teiling, - 83.24 g
Calculated anelysis of the feed, Fe, 38.26 per cent,
Inscluble, 29.47 vper cent,

Test #2 - Megnetic Concentretion:

Fe - 50,2 per cent
Insoluble - 15,6 " U
810, - 13,0 g
Recove¥y of iron, 50,2 per cent
Ratio of Concentration, 2.58:1

Non-megnetic Teiling -

Fe -  31.46 per cent
Insoluble - 38,17 " I
Iron in teiling - 49,8 ] n

Calculated anslysis of the feed, Fe 38.71 per cent,
insoluble 29,43 per cent.

Grevity concentration mede with sized feed of frections
from minus 48 to minus 200 mesh indicated some separation of iron
from gangue =t the size -100+4150 mesh,

The egnalysis of the table products was reported as

follows:
Product Anglysis, per cent
Fe 510, Insol
;ﬁl_
Feed (Calculated) 32.46 24,93 29.14
Conc -48465 mesh 33.55 24,7 29.5
m 654100 " 36,05 18,7 22.9
1004150 mesh 41,70 7.47 9.90
" -1504200 M Lo, 20 8.90 11.9
" -200 " 40,0 8.09 11.5
Middling + 200 " 31,05 28,8 32,6
Teiling + 200 ! 30.52 22,28 27.87
Middling -200 M 34.8 19.3 22.6
Teiling =200 " 32.8 22,32 26.17
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‘The results of megnetizing roasting and megnetic
seperation, so far cobtained, sre not very setlsfactory as to
grade and recovery of iron.

Howe ver, these results indicaete that a magnetizing
roeast, followed by magnetic separatiocn offer the best method
of concentretlng the ore.

The results of megnetlc concentration of several tests:
show that the amount of megnetic material formed during the
roasting period vasries considerably.

The reducing agent used in these tests was charcoel,
ground to minus 20 nesh and mixed with the ore., The amount of
ChcrOOal was varied from 2 to 3 per cent of the weight of the
feed. -

It is proposed to use city ges as a reducing agent
which should indicete the results to be expected if natural ges,
eveilable near your deposit, could be used.

As nesrly sll of the ore has been used up in the tests,
it will be necessary for you to ship us about 100 pounds of ore
as soon as possible to eneble us to complete the investigation.

The results of tests underway will be forwarded to you
=5 interim reports and the finesl report will be issued when the
investigation has been completed.

Yours very truly,

W. S. Jenkins,
for K, J. Traill,
Chief of Division.
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Mr, D, B. McDougell
Room 2, 901 - cth Avenue West
C?lvery, Alberta

Interim Report No, 2 - Re: Your sample
of Tron Ore Drill Cores from Pezce River.

Dear Mr, McDougell:

In our letter dated June 24th, the results of several
tests were given and sdditional tests have been completed in
which chsrcosl znd city ges as reducing 5vents heve been used.

The smount of chercoal used was varied from 2 to 4 per
cent. The increased amounts of chercoel sbove 2 per cent did
not result in sny apprecieble incresse in recovery of iron.

Two flotation tests were made,

Reducing with Gezs

Tegts Nos, 1, 2, 3.

Semples of ore crushed to pass 20, 48 end 65 mesh were
placed in a retort which was heated to llOOOF City gas pessed
throuﬂh the retort and the excess was burned at the ouulet

The reduced ore was magnetically concentrated,

The 20 mesh roasted ore was ground in a beall mill prior
to megnetic concentration.

Maeonetic Concentration

Test No, 1 = Minus 20 Mesh Ore

Weight, Analysis, Distribution, Retio of
Per Per Cent Per Cent Concen=
Product Cent Fe Insol. Fe Insol. tration
Feed# 100,0 40,38] 34.93 100.0 | 100.0
Mag.Conc, 11.5 58,50¢ 14.59 16.6 4.8 8.7:1
Tailing 88,5 38,038 37.56 83.4 95.2

Loss in welght by roasting 27. 2%
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Test No,2 — Minus 48 Mesh Ore
. Weight, Analysis, Distribution, Retio of
v per per cent per cent Concen-
Product cent Fe Insol. Fe Insol, tration
. - Feed® 100,0 41.17 32.76 100.0 § 100.0
Meg.Conc. 32.5 52,10 19.02 41,2 18.9 3.1:1
Teiling 67:5 35:9 39.39 538.8 81,1

Loss in weight by roasting 23.7%

Test No,3 = Minus 65 Megh Ore

Feed®# 100,0 30.36 33.23 100.0 100.0
Mag.Conec. 15.6 58,0 15.6 29.8 7.3 6.4:1
Teiling 8L, 4 25.25 | 36.49 70.2 | 92.7
! ' ‘
#Calculated Loss in weight by rossting 24.6%

A microscopic examination of concentrate showed theat the
individual perticles were sll guite black; lighter coloured perticles
appezred to be obscured by blsck coloured fines (dust). Geangue
particles were not easlily distinguished,

: : A portion of the concentrztes were scid leached and the
. residues were white with occasional smell black grains,

Much gangue was seen as fine white particles and also
as greins of clesr glassy quartz. The quartz grains did not appear’
to have eny inclusions of iron, The guzrtz may hsve been brought
into the concentrate by. being trapped among magnetic particles or
else the fine leyer of magnetic oxide adhered to the surface causlong
the particle to report in the concentrste, Acid leaching would
remove the iron from the surface of the particle,

The fineness of most of the gengue mekes i1ts separstion
from the iron minersls very difficult.

Examination of the reground roested ore indicated that
part of the iron present appeared unreduced, which indicated thet
the interior of the particle may not be magnetic.

Test No, 4 - Roasting in eir prior to reducing roast

4 sample of minus 20 mesh ore was roasted &t 600°F, in
an open dish, The roasted ore became red, the colour of hemestite,
This meterizl was placed in the retort for e reducing roast at 1100°F,
After grinding the reduced ore, it was magnetically concentrated,
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' Test No, 4 - Minus 20 Mesh Ore
Weight Analysis, Distribution,j Rztlo of
per per cent per cent Concen-
‘ A Product |} cent Fe Insol. Fe Insol.} tration
Feed®# 100.0 L1.17 33.20 100,0 100.0
Meg.Conec. 30,4 53.0 18.32 39.2 16,8 3.3:1
Tailing 69.6 36,0 39.71 60.8 83.2
#*Calculated Loss in weight by roasting 28.3%

Test No. 5 - (1) Grinding Ore in a ball mill,
(2) Rozsting in =zir,
(3) Reducing roasst with city ges.

A sample of the ore was ground in a bzll mill to 85 per
cent minus 200 mesh, filtered and dried.

The ground ore was roasted in alr in an open dish at 600°F,
followed by a reducing roast with city ges. The roasted ore was
megheticelly concentrated,

A szmple of the non-megnetic tailing weas given a second

reducing roast to find out if more magnetic iron could be obtained
' from 1i%t,
Results:
Weight, . Anelysis Distribution djRetio of
_ber cent i per cent iron, per cent {Concen-
In test In In in origdtration
Product ‘ orig.| Fe Insol. test feed
feed
Feed# 100.0 - Lo, 05 - 100,00} ==
Mag.Conc., 26.8 - 49,204 18.9 32.91 -- 3.7:1
Tailing 73.2 - 36,7 —— 67.1 -—
8

Loss in weight by roasting 28.3%

Re-rozst of Ty,iling

Food® 100.0 | 73.2 | 36.0 - 100.0 |} 67.1
Mzg.Conc, 4.85 3.6 | 52.0 16.0 7.0f 4.7 pO.6:1
Tailing 1 95.15 1 69.6 | 35.2 - 93.0 | 62,4
Toss in weight by rocasting, 3.1%
Gombined - 30.4 | 49.53] 18.5 — |37.6 ]3.3:1
Conc,*¥ .
¥lealculated
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' Test No, 6 - Megnetic Concentretion of Reground Msometic Concentrate

(1) Roasting in sir of minus 1/4 1ncn ore,
' Loss in weight by rocstlng, 15.3%.
‘ (2) Grinding to minus 65 mesh, _
(3) Reducing roast with CharCOdl (4%),
(4) Meﬁnetlc concentration at minus 65 mesh,
(5) Magnetlc concentration of samples of megnetlc concentrate
(from 4) ground to minus 100, 150 and 200 mesh.

Results of Magnetic Concentration of Hoasted Product at minus

65 mesh
Weight, -1 Anelysis, |_Distribution,per centjRatio
per cent per cent In test norig feeq of
In in orig. ' } concen-
Product § test 1 feed Fe Insol.} Fe Insol.i Fe 1Insol{tratio:
s
Feed* 100.0 - 38,731 23,40 §100.0t 100,08 —= j—--
Conc. 24,9 § -- L9, 4of 15.1 31,7 13,2] == j=-- 4,0:1
Tailing 75.1 § == 35.20f 32,8 68.3F 86,8} -= {|--
| Toss in welght by roasting, 7.6k
. Magnetic Concentration of Concentrate ot Minus 100 Mesh
Feed® 100.0 | 24.9 48,58{ 15.54 §100.03100,0 §31.7§13.2
Cone. 76. 118.9 51,90f 12,05 ! 81.2! 58.9 25,7} 7.8{1.3:1
Tailing 2k, 5.9 38,05¢ 26,60 § 18.8f 41.1{ 6.0} 5.4
Macnetic Concentretion of Goncentrafe 2t Minus‘gﬁo Mesh
Feed# 100.0 §24.9 L9, 54t 15,06 §100,01100,0 {31.7{13.2
Conc. 57. §lh4.2 55.45¢ 9.0 63.8§ 34,1 §20.2¢ 4,5(1.75:1
Tailing L3, 10.7 L1.70f 23.1 36.2} 65.9 {11.50 8.7
Megnetic Concentration of Concentrate st Minus 200 Mesh
Feed® {100,0 {24.9 49,541 14,91 §100,08100,0 § 31.7413.2
Cone. 48, §11.9 56.25f 8,15 § 54.5f 26.2 {17.3f 3.5
Tailing 52. 12.9 43,358 21,15 4s,5¢ 73,8 114.4%F 9.7
#Calculated
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The tests shown above indicate the recoveries and
grades of concentrates to be expected from ore represented
by the shipment, by the method of = reducing roast followed
by magnetic concentration,

The tests included air roasting followed by magnetic
or reducing rossts with both charcoal and gas used as reducing
agents on ore samples crushed to varying sizes.

Two flotation tests did not show satisfactory results,
but if a larger supply of ore becomes available more flotation '
tests will be tried.

The gangue minerals are extremely fine and will prove
difficult to separste from the iron minerals by megnetlc concen-
tration. More tests will have to be made to determine the
meximum emount of megnetic iron that can be obtained and the
highest grade of concentrate thatl can be expected by this process.

The supply of ore, 46 1lb,, hes been ell used up in
the test work to date. :

Yours very truly,

W, S, Jenkins,
for R, J. Treill,
Chief of Division,
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