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MINERALOGICAL EXAMINATION OF A TITANIUM ORE FROM
THE GAUTHIER PROPERTY IN QUEBEC

by

W. Petrukx
SUMMARY OF REULSTS

Drill core and mill produ'cts from an ilmenite ore, Gauthier
property, St. Urbain, Quebec,were studied mineralogically, The
ilmenite occurs in complex ilmenite-hematite grains disseminated in
gangue, and 'chet ilmenite-hematite grains are more plentiful in samples
from the tops of the drill holes than in samples from the bottoms. .The
complex ilmenite~hematite grains are composed of ilmenite with hematite
lamellae, The ilmenite-hematite grains from the tops of drill holes
contain wide and narrow hematite lamellae and cénsist of about 65% ilmenite
and 35% hamatite. Grains from the bottoms contain only narrow hematite
lamellae and consist of about 80% ilmenite and 20% hematite but the grains
are assqciated With magnetite and some are partly altered to rutile and
goethite,

Mill products from the tops of drill.holes show that the
ilmenite~-hematite grains are concentrated in the 5-amp magnetic fraction
(with some hornblende), that pyroxene is concentrated in the {0-amp
magnetic fraction (with some ilmenite hematite grains), and that feldspar

is concentrated in the 10-amp non~magnetic fraction.

*Research Scientist, Mineralogy Group, Mineral Sciences Division,
Department of Energy, Mines and Resources, Ottawa, Canada.
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INTRODUCTION

Nine drill core specimens and four mill products of an ilmenite
ore from the Gauthier property, St. Urbain, Quebec, were received from
Mr, G. Riley, Mineral Processing Division, Mines Branch on November 17,
1972. Mr. Riley stated that the drill core specimens were taken from
300 pounds of split drill core which was submitted to the Mines Branch
by Mr. Paul E, Dumont, Consulting Engineer, 812 Boulevard St. Croix,
Room 305, Montreal 249, Quebec, for mineral beneficiation tests. The
mill products were from prelimina.ry ore dressing tests., Mr, Riley
requested that the samples be examined mineralogically.

The core specimens are from drill holes H1 and H4 and were
labelled H, 50-60, H, 110-160, H, 180-190, H,6 240-260, H1 290~300,

1 1 | 1

H4 30-40, H4 80-90, H4 120-130 and H4 160-170, The mill products were

labelled D1-5 amps mag,, D

D1 ~10 amps non~mag.

=10 amps mag., D, ~10 amps midds., and

1 {

METHOD OF INVESTIGATION

Pollshed and thin sections were prepared from the drill core
specimens and mill prodﬁcts and the minerals were identified by microscopical
and X-ray diffraction studies. The textures were determined by microscopical
studies, and the relative quantities and size distributions of the minerals were

measured with QUantitative image analysis equipment.




GENERAL CHARACTERISTICS OF THE ORE

~“The _drill corespecimens C'orisiSt of die'se.miﬁated oxidee'ahti
sulphides in a relatively coarSe—-grairi'ed rock (Figute 1), The oxides are
ilmemte, hematite, magnet1te, rutile; and goethite, the sulphides ' |
are pyrite,, chalcopyrite, pyrrhotite, and 8pha1er1te, and the rock-forining
minerals are anorthite, hornblende, pyroxene, apatite, b1ot1te, chlorite,
quartz,’ zircon, and clay minerals, ,

The approximate mmeralogical compositions of some of the
core specimens, as determined by means of quantitative image analysw
equipment are g1ven in Table 1.

: Samples from the tops of the drill holes (Sample Nos. I-I1 50-60,
1 110~ 120 I—I4 30-40 and I—I4 80 90) are dlfferent from those at the bottom in that:

(1) They contain more 11men1te ‘but the ilmenite graing in samples
from the tops contain more hematite (Figure 2) than the samples from the
bottoms (Figure 3). | o o A '

(2) magnetite is present only in samples from the bottoms
of the drill holes; ’

(3) the minerals in sample‘s from the uppet parts of the drill
holes are’ relat1vely fresh; ‘whereas those from the bottoms are partly -
altered to secondary minerals along fractures. For example, the ilmenite
is partly altered to rutile and goethite, hematite to goethite, feldspar to *

clay minerals and quartz, and hornblende to chlorite'.

DETAILED MINERALOGY OF ORE SPECIMENS

Ilmenite and Hematite

Ilmenite is the main mineral of economic interest and it occurs

as a constituent of complex ilmenite-hematite grains disseminated in gangue.




TABLE {

Approxim ate Mineralogical Compositions of Drill Core Samples

{in volume per cent)

Anorthite +

Hornblende +
Pyroxene +

Ilmenite +

Sarmple No. Apatite + Zircon Chlorite + - Hematite Magnetite Sulphides
. Biotite
H, 30-40 42 31 26,4 nil 0.6
H, 80-90 . NA* NA* 27.9 nil 1.1
H, 120-130 60 29.8 7.1 2.9 0.2
H, 160-170 NA* NA* 5.4 3.5 0.5

*NA = Not analyzed,



Figure 1. - Photomicrograph of the ilmenite ore showing disseminated
ilmenite and magnetite (grey, not resolved in this photograph)
and pyrite (white) (X 80).

Figure 2. - Photomicrograph showing the wide and narrow hematite
lamellae (white) in ilmenite (grey) (X 110),



Figure 3. - Photomicrograph showing the narrow hematite lamellae
(white) in ilmenite (grey). The black area and lines in the
grain represent alteration products (goethite and rutile).
(X 40).

Figure 4. - Photomicrograph showing pyrite (white) in gangue and ilmenite.
The light grey diffuse area on the end of the ilmenite grain
in the centre of the photograph, above pyrite, represents
rutile. (X 420).
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The ilmeuite-hematite grains ln the_upper_parts, of the dri_.ll holes consist

" of ilmenite with wide and'narrow hematite lamellae (Figure 2). The wide

. ‘hematite lamellae are 10 to 17 microns wide, contain a few minute 1lmenite.
lamellae, and account for about 20% of the 11men1te hemat1te

| grains, The narrow hematlte la.mellae occur in the 1lrnen1te matr1x
between the W1de lamellae, are’ up to 1 rmcron w1de, and account for '

' about 20% of the matrix,” Therefore it can be calculated that the 11men1te-

: hematlte grams from the upper parts of the- dl‘lll holes contams about 35%
hematite and 65% 1lmen1te o 8 ' B '

" ‘The 1lmen1te-‘hematite"gr'aih's from "the.‘"b'otto.ms ofithe'-"dr'illE"hole's '
consist of ilrrlenite‘ Wlthnarrow hematite lamellae (up to 3 -fhicrons wicle) -
(Fiirure 3) and contain about 20% hematite. Some of the ‘graius in sathbl‘es
from. the bottom of - dr111 holes are partly altered along fractures ‘and grain .

v-boundarles to rutzle and goethlte (Flgure 4) The size dlstrlbut:.on of the |
: 1lmen1te hematlte gralns in samples from the tops and bottoms of drlll hole

H4 are g1ven in. Table 2 N

' Rutlle p
‘ Rutlle was found only as an alteration product of 11rnen1te in
assoomtlon Wlth goethlte in samples from the bottom parts of the dmll holes,

In a- few places? small 11men1te grams have been completely altered to

' 'rutlleo :
. Me‘gnetfl‘te:;. ’:

Magnetite was found only in samples from the bottom of drill
_ holes, It gceurs asg irr‘egular‘-grain associated With_-',the_ilmenite-hematite
, g‘ra'iriis.'*Polished se'c'tiohs ‘show that some'tnagnetit'e graihs are bleached
along fractures but X- ray d1ffract1on stud1es 1nd1cate that this bleached

: matemal is stlll magnetlte. '
: Pzrlte“ .

Pyrlte 1s the mam sulphlde mineral, - It occurs as 1rregular

qralns ‘and as 1nclu,smn and velnlets in the 11men1te-hemat1te and magnetlte




TABLE 2

Size Analyses of IImenite-Hematite Grains in Drill Hole H

{in volume per cent) 4
Top of drill hole Botiem of drill hole
Size Range Sample H  30-40. Sample H 160-170 -
. . 4 . 4
{in microns) _ y S %
plus minus
0 15 0.6 0.5
i5 30 0.5 0.5
30 60 2.3 3.5
60 90 2.6 4.5
90 120 4.8 3.8
120 150 4,0 3.5
150 180 1.1 plus 150 83,7
180 210 5.3
210 240 7.3
240 71.5

[
<
o)
(=]

Total 100.0

.
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grains (Figure 4), The pyrite grains are up to 100 merns in chamctbr and
the veinlets are up to 10 microns W1de.

Chalcopyrite

Small amounts of chalcopyrlte were found as mtcrgrow‘ths w1th and
as minute inclusions in pyr1te. . -

Pyrrhotite and sphalerite

Small amounts 6f pyi'rhdtite and sphalerite were found as minute
grains in gangue, The pyrrhotite Was found only. in the upper parts of the
drill holes. '

Silicate M1nerals .

The main s111cates are ancrth1te, hornblende, and pyroxene, but
some zircon, blotlte, clay mlnerals, chlor1‘ce, and quartz, and present The
chlorite occurs as veinlets, but the clay minhetals and quartz are altoratlon

products of feldspar and are 1argely in samples from depth.
MILL PRODUCTS"

The approx1mate mineralogical composltlons of some products of
magnet:c separation as determlned by means of- the quantitative 1mage analysis
equipment are given in Table 3, '

The results show that the 11men1te hematlte grains (35% hematite,
65% ilmenite) are concentrated in the S~amp’ magnetic ‘fraction; hornblende and
pyroxene, in the 10-amp mdgnetlc fraction; and non-magnetic silicates (feldspar)
in thé 10-amp non-magnetic fraction, some hornblende and pyroxene, “however,
were drawn into the 5-amp magnetic fraction and some ilmenite-hematite grains
into the 10-amp magnetic fractien. This ‘suggle sts an overlap in the magnetic
susceptibilities of these two fnineral groups. It is considered significant that
most of the ilmenite'-'n'h'ematite grains in the 5- and 10»—ami)' magnetic fraction
are free whereas all of those in the {0~-amp middling and magnetic fractieds are
present as inclusions in gangue, |

A size analysis of the ilmenite-hematite grains in the 5- é,nd 10;amp

maghnetic fraction is given in Table 4,




TABLE 3

Approximate Mineralogical Composition of Mill
Products from Test D1 on Ore from Upper Part of Hole H

4

Mineral 5 ;(r)rip%mag 10 a{rrroqi) (;onag 10 a{:ﬁf ;onldds ‘ 10 ar:;};ln(;:n mag
Iimenite-Hematite 83.7 , 9.3 low very low
Sulphides 0.3 ‘ 0.7 low very low
Hornblende + Pyroxene 16,0 | 90. 0 high nil
Feldspar . high _ very high
Apatite low low

 Total : 100. 0 100, 0
Ilmenite-Hematite:

Sulphides ratio 310:4 14:1 1.5:1 1:1




o~

TABLE 4

Size Analyses of Mill Prodﬁcts

Size range
(in microns)

5—"_am§ magnetic

10-amp magnetic.

. _plus

0
15
30
60
90
120
150

180 . .

Total

minus

15
30
60
90
120
150
180
210

NO O WO
. B Y
W 0O RO N

N W N e

100.0

1
1
1

16,4
- 27.9
10.8

)

Newpeo
~N N,
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CONCLUSIONS

The main ore mineral is ilmenite and it occurs as a constituent
of ilmenite-hematite grains., The ilmenite-hematite grains at the tops of
the orebodies cdntain both wide and narrow hematite lamellae and consist
of about 35% hematite and 65% ilmenite. Those at the bottoms of orebodies
contain only narrow hematite lamellae and consist of about 20% hematite
and 80% ilmenite, are as sociated with magnetite, and some are partly
altered to rutile, This suggests that it may be possible to produce a
higher~grade ilmenite concentrate from the bottom of the orebody than
from the top. However, the bottom of the orebody contains more impurities
which may interfere with recoveries,

Preliminary tests on the mill products suggest that the magnetic
susceptibility of the hornblende is similar to that of the ilmenite-hematite
grains and that hornblende would interfere with magnetic separation of
ilmenite-hematite,

This ore is similar in many respects to that of Continental Iron

and Titanium Mines (1),{2),{3),{4) and {5).
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