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SUMMARY OF RESULTS
'The ore contains 11.5% titanium dioxide
in the form of ilmenite and attempts to produce a
magnetic concentrate containing less than 3.0% titanium
dioxide were umsuccessful owing to the extremely fine

grained state of the ilmenite inclusions in magnetites

. ' X :
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INTRODUCTION »
A shipment of ore weighing 390 1b was received at the
Mines Branch on March 22, 1958, The shipment was submitted by
Gordon We Moore, Consulting Engineer for New Mylamaque Explorations
Ltd., Room 409, 44 Wellington Street East, Toronto 1, Ontarioe

Location of Property

The property from which this sample was taken is located
approximately one mile southwest of the village of Newboro, in Ieeds
county, eastern Ontario. |

Sampling and Analysis

A repregentative sample, out by standard methods from
the shipment, was assayed and reported as follows:
Ironk - 48,40 %

Titanium dioxide = 11.50 %

Silica - 6460 %
Sulphur - 3.09 %
Phosphorus - 1.55 %
Magnesia - 3.82 %
Alumina - 6.10 %

X
This iron determination was done by bi-sulphate
fusion.



HMINERALOGICAL EXAMINATIONﬁ

Introduction ‘

| Four polished sections were prepared from a sémple and were
gtudied microscopically in order_to determine the chafacteristics of
the ore. Mineral identifications are based on physical and opficai
propgrties and on X-ray diffraction patterns made fromApowderAsampleé

taken during the microscopic examination.

Gangue Minerals

'Gangue‘minerals 66cupy only a small portion of the four
polished surfaces and consist chiefiy of coarse'to fine particles of
pyr&xene,'plagioclase feldspar; and chlorite scattered unevenly through .
ore minerals., xIn addition to.theSe indlusions, numerous tiny parallel
needles of gangue, which suggeét e#solved lenses of épinel; are visible
in magnetite in many places and an X~ray powder pattern verifies the
presence of this mineral. However, itvappeafs to be common magnesium-
aluminum spinel and not the titaniferous variety (ulvospinel).

Figures 1 and 2,

Ore Minerals

Each section ig strongly attracted to the poles of a.
horseshoe magnet, and, as ﬁearly as can be determined with unaided
eyes, each of the mounted f ragments of ore appears to be composed of
masgive magnetife containing numerous smail inclusions of gangue and
iron sulphide. Under a microscope ilmen;te is seen to be preseﬁt'
also.' | | |

As noted above, massive magnetite predominatés in the
four polished sections and is host to other metallic minerals and

inclusions of gangue. A considerable amount of ilmenite occurs with

Arrom Mineragraphic Report M~1585-E, April 25, 1958, by W. E. White.




magnetite, largely as coarse admixed grains but a minor portion of

_ the titanium mineral is present in fine grain sizes. In addition

to tiny random inclusions of ilmenite in magnetite, narrow exsolution
lamellae of ilmenite in magnetite are seen to be fairly common under
a high-power oil immersion objective with nicols crossed (Figure 3).
Anhedral grains of pyrite, ranging from 2 mm down to 0,019 mm
(800-mesh) or less in size, are rather prevalent in magnetite, less
often in gangue (Figure 1), Many particles of pyrite appear to be
altering to a brownish mineral which resembles pyrrhotite but it is
not anisotropic and an X~ray diffraction pattern of a powder sample
is that of pyrite. Occasional tiny oriented lamellae of hematite
in ilmenite are also visible under oil immersion. ‘
Discussion

Although the bulk of the ilnnﬁite in four polished
sections ocours in coarse-grained admixture with magnetite, an |
appreciable proportion of this mineral (i.e. ilmenite) is present
in fine grain sizes and as narrow exsolution lamellae in magnetite.
In the writer's opinion, there is sufficient fine ilmenite, sulphide,
and gangue in magnetite to make it very doubtful that satisfactory
iron concentrates can be economically made from this ore by
standard methods of treatment, even if ulvispinel is completely absent,
This opinion, of course, is based on the assumption that the four

polished sections are truly representative of the sample as a whole.
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Figure 1. = Typical field in polished sections showing magnetite
(mg), dark grey rough surface, ilmenite (il), light
grey almost white, pyrite, small white grains near
top left corner of white square (48-Tyler mesh), and
gangue (gg), dark grey smooth surface; note the smaller
particles of ilmenite at bottom left; polishing pits

are black; crossed polars.
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Figure 8, = Exsolution lamellae of ilmenite (grey) in magnetite
(white); the main row, indicated by white arrow, is
in parallel arrangement with long axis in a NeWe =
S«BEs direction but two or three more are visible in
ean almost NeSe directionj the parallel black lamellae
oriented NeE.~S.W. are gangue; polishing pits and
fractures are also black; oil immersionm.



DETAILS OF INVESTIGATION

Tegt Noa. 1

A sample of the ore, dry crushed to pass through a
20 mesh screen, was treated in a Crockett magnetic machine to
produce a magnetic concentrate, a nonwmagnetig product and a small
amount of overflow from the concentrate collecting vessels The
magnetic and non-magnetic products were fractionated on 35, 48,
65, 100 and 150 mesh screens and the screen fractions assayed |

for iron, titanium dioxide and silica as follows:



(Test No, 1, cont'd)

Weight, Assay, % — Distrabation, 7
Product % Fe Tid, | 510, Fe Ti0, 510,
Conce < 20435 mesh 32.04 | 54.0 | 8.50 | 3.64 | 35.51 | 24,16 | 20.07
" . 3548 ® 11,77 | 5404 | 8421 | 2.60 | 13,34 | 8,57 | 5.27
" . 48465 " 8.42 | 5644 | 8.02 | 2.64 9.75 | 5.99 | 3.82
" . 654100 " 7.04 | 56,8 | 8.02 | 2.68 | 8.21 | 5,01 | 3.25
" 1004150 5037 | 58.2 | 8402 | 2.28 | 641 | 3.82 | 2,11
LIS 13,10 | 59.0 | 7.82 | 2,48 | 15.86 | 9.08 | 5,59
Average COnCe (calc.) 77074 55.71 8.21 3,00~ . 88.88 56,63 40011




(Test No. 1, cont'd)

o Weight, Kssay, % m’@ﬂiimﬁf%
Product % Fe Ti0, 510, Fe 120, $18y -
Non-mage = 20+35 mesh 334 221 ] 2248 17.7 1.51 | 8,75 10.17

" - 35448 * 231 23,7 2540 16.4 1.12 5,12 8+52

" - 48465 " 2,41 24,51 2447 16.1 J.21 528 8488

n - 65+100 " 2,48 24,5 ] 2443 | 15.7 1.25 5235 8,70

" ~100+150 2,08 24011 2443 12.2 1.03 4048 4437

" -150 n T€0 22,5 | 21,0 15.0 3.51 | 14.18 18.62
iverage non-magnetics

{calc.) 20,22 {.23.22{ 22,34 15,53 0,63 | 41,14 54,08

Conc. overilow 2,04 35.6 | 12.3 18,5 1.49 2,23 583

o



(Test No. 1, concluded)

- Results of Test No. 1

Héiglt ’ Assay, 7% Disiﬁ'ﬁu’cion, %
Product A e | Ti0 S10 Fe | 140 Si0
2 2 , 2 U
Concentrate TTe T4 55711 8.21 3.00 88.88] 56,83 { 40.11
*Non-magnetics 20.22 2342252254 | 15,53 9.53{ 41.14 { 544,06
Conce overflow 2,04 . 35.6 (12.3 16.5 1,497 2.23 5.83
Feed (calce) 100,00 {48.73{11.27 | 5.81 }100,00}100,00 | 100,00

oL
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Tn tho forepoing test, iron recovery is very good but
the iron concentrate carrics too much titaniums A Turther test with
Finor grinding and a weaker masnetic fieid wvas triede A sample
of the concentrate was given a mineralogical examination, the findings
of which are given in report No., M-1598-L, (See p 13).

In this test the ore was ground finer than 65 mesh
and treated on a three drum nagnetic machine in which the magnetic
intensity can be controlled by rheostatse The concentrate passed
along progressively from drum to drum where the amperage dropped
successively from 2.2 to 1.2 to 0.7, the final concentrate coming
off at the last drums The concentrate was fractionated on 100, 150

and 200 mesh screens and assayed as befores

Analysis of Concentrate Fractions

Teight, Assay, %
Product % fe Ti0, 510,
ConcCe = 65+100 mesh 3264 59,8 Te34 1.48
" L100+150 © 22,08 602 Te63 1.24
" L1504200 W 16.16 61,0 Ted4 1.52
" w200 v | 20,12 6148 6496 1012
Average concentrate |
(C alce ) . 100,00 60,66 _ Te3l 1.33




{Test No. 2, conciuded)

Results of Test No. 2

Height Assay, % Distribution, %
Product % Fe | Ti0, | i, Fe | 10, S0,
Concentrate 65477 | 80,8 | Ta29 | 1.33 | 7S.93| 42.,05{ 13,13
Middling 3.76 | 4246 {1240 9.08 | 3420 3.96] 5.14
Tailing 30447 | 27,7 20.2 117.8 16.87] 53,99] 81.68
|Feed (calc.) 100,00 | 50,03}11.40 | 6.64 | 100.00{100,00 } 100,00
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The Ti0, content of the concén“trate is down a little
from Tost Nos 1 but is still much too high. A further test with finer
grinding and a gtill weaker magnetic field was trieds A sample of
the concentrate was given a mineralogical examination, the findings of
which are given in report No, M-1598-E, (See below). |

MICROSCOYPIC EXAMINATION* OF TWO MAGNETIC CONCENTRATES

Introduc ﬁ. on

. Two magnetic concentrates were received for microscopic
examination. They were designated as_'"magnetic concentrate, ~150 mesh,
Test Nos 1" and "magnetic concentrate, -200 mesh, Test No. 2", and
“were produced from a 390 1b shipment received March 22, 1958,
The purpose of this examination is to determine the
reason for the high titanium content of the concentrates (T+82% and
6¢96% TiOp, respectively). |

Results of Examination

Polished s-ec'cions were prepared from both samples, and
these were examined under an ore microscope using high-power oil
immersion objectives, This examination revealed that the principal
component in both samples is magnetite, but that considerable ilmenite
is also present, It occurs primarily as long narrow lamellae, a few .
microns in width, in the magnetite grains, Some free ilmenite grains
wera also observed, especially iﬁ the concentrate from Test No. le

The occurrence of the ilm-anite lamellae in the magnetite
is in contrast to the relatively pure magnetite noted in the two drill
core fragments from the same property, described in Internal Report
IMNT~58=3, It is thevefore evident that the ore from this deposit is

not uniform in its mineralogical constitution.

% From Mineralogical Roport H«159811, by e He Nickole




" Tagt Nos 3

N ]

325 mosh and treated in the same machine as was used in Test No. 2.
The amperage on the final concentrate drum was reduced from 0,7 to

Os4. The concentrate was infrasized and +he products assayed for

A sample of the ore was ground to 94.6% finer than

'.l‘iO2 éﬁ“follows;

14

Anaxysis of Infrasized Concentrate

e Weight, Ti0%,
Nominal Size of Fraction : /A A
+56 microns = _ 12.47 6440
|-56+40 ® | 22440 6,13
40428 " 18418 6400
~28+20 n 13,29 6410
-20+414 M 9,57 6420
-14410 0 "7.03 6420
-0  n 17,06 5055
Average cohcenirate 100400 6405




(Test Foe 3, concluded)

Results of Test Noe. 3

Wisight, Assay, % Distribution, %
Product % e 110, Insol Te T:.OZ insoL
minal concentrate 32,92 83.8 8527 4572 44,50 19,51 7.48
11ddling 29,88 | 82,0 7,00 6078 37,841 19,081 9,40
Tailing 36040 § 23,6 | 18,40 48,86 17.58] 61.43] 83.12
Teed (calce) 100,00 | 48,53 | 10,90 21,40 1 100,00i 100,00 | 100,00
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The final concentrate, although containing only 4445%
of the iron in the feed is still too high in titanium to be marketable;
Sinco there is 1ittlé difference in the titanium content.in,the whole
size range there scems to be 1little hope of reducing it further. |

CONCLUSION

The ilmeniie mineral in this ore sample is much too
fine grained to be liberated by grinding and it, thorefore, cannotﬂ
bo eliminateds The high titanium content makes the product

mndesirable for use in the steel indpstny{
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