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Mines Branch Investigation Report IR 59-65

AN INVESTIGATION OF GARNET FROM
THE SUDBURY AREA, ONTARIO

by

J.S, Rosg*

SUMMARY OF RESULTS

Garnet from the River Valley, Page and MacDonald
garnet deposits in Dana and Loughrin townships, Sudbury area,
weré studied in detail, concentrated, beneficiated and compared
for their abrasive qualities with that currently being consumed
" by a leading Canadian manufacturer of coated abrasives, Two
important abrasive properties, the abrasive effect and rate of
breakdown of the coated sized garnet concentrates have not
been tested, These can be determined only by individual
producers of coated abrasives,

Garnet concentrates from the Sudbury area, 35 to 65
mesh in size, have similar particle shapes, better capillarity
properties and a greater rate of breakdown than garnet of a
similar size heing consumed by the same manufacturer, Of
the natural Sudbuty samples tested, sample D from the central
zone of the River Valley deposit has the best of the tested
abrasisive properties, Heat treatment of sample D at 1,400°F
for 1/2 hour increased the relative capillarity to 51percent
and the rate of breakdown to 12 percent above that of the
CSP garnet, The above results apply only to concentrates
recovered by a dry milling process or a wet milling process
employing no additives,

*Scientific Officer, Industrial Minerals Division, Mines Branch,
Department of Mines and Technical Surveys, Ottawa, Canada.,
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INTRODUC TION

The garnet deposits of the Sudbury area in northern Ontario
have been known for maﬁy years, Although they have been prospected
and examined on numerous occasions, only one genuine attempt was
made to mine one of these, the River Valley depbsit inADana township,
Because of the surficial extent and garnet content of some of these
deposits it was decided to compare the abrasive properties of the
garnet from three of the occurrences with that being marketed, In
addition, it was planned to determine the best method of imp.roving
the abrasive quality and to compare this beneficiated garnet“with that
being consumed in Canada,

Canada does not produce garnet and cbnsu_mes slightly more
‘than 300 tons a year., World prpduction was 10,454 short tons in 1956,
More than 90 percent. of the world's consumption of garnet employed
for techmical uéeé is produced by Barton Mines Corporation near North
Creek, New York State, United States, The deposit being mined near
North Creek contains 10 to 12 percent garnet,

There are two types of uses for garnet in the abrasives
industry: technical and non~technical, Technical us;as are those
involving polishing, smoothing, and grinding with either loose grains

or coated cloth or paper, The main non-technical use is in sand~



. blasting, Garnet is used in coated abrasives for abrading wood,
leather, rubber, plastics, brass, and grinding valves} and in grains

for bolishing glass and stone,
THE GARNE T DEPOSITS

Qarnet, commonly as sociiai.ted with kyénite, occurs in many
places albng a general nﬁrtheasterly-trending belt in Dryden, Awrey,

' Street, Loughrin and Dana townships in the Su'dbﬁrjr and Nipissing
Dist'rict’s. The host rocks, normally coarse~grained schists and
gneisses, are of the Pfecambrié.n Grenville series and consist, mainly,
of biotite, qua;‘tz and -piagioclasé. In most deposits, garnet is fnore

abundant in the rocks containing higher proportions of mafic minerals,

MacDonald D epos it

The MacDonald zone, easily accessible by road, is 3 miles

| n‘orth of Markstay, Ontario and mainly in the west half of lot 12,
concession ‘I, Loughrin townshié, The deposit cons';lsts of garnetiferous
BiotiteA gneiss, h/las an approximate width of 100 feet, and has been traced
'for about half a mile, The zone strikes northwest and contains pink
almandite garnets ranging from an average of 1 to 1 ’1/2 inch in
size at the northeast contact to 1/4 inch at the othef contact. The
‘garnet crystals are Well fofmed and contain various amounts of
inclusions, Macroscopically, the larger crystals appear to contain

a greater proportion of inclu'sions than the smaller ones, On outcrop




surfaces, the larger crystals are weathered off smoothlsr and in cases
contain pitted surfaces, These seem less suited for abrasive uses
than the larger garnet in some of the other deposits noted below, On
the other hand, the pea-shaped garnets, although sometimes rounded -

are only slightly weathered and stand out on the outcrop surface,

Page Deposit

The Page deposit is easily accessible and 5 1/2 miles north
of Markstay, Ontario in the north half of lot 14, concession III, Loughrin
township. When visited during June, 1957 the property was optioned by
Industrial Garnet Company Limited of Sudbury, Here, a series of
garnetiferous outcrops occurring as knolls were traced along a general
northwesterly strike for approximately _860 feet, It is possible that this
zone extends for a greater distance to the northwest and to the southeast,

The zone is a light grey, medium~grained, garnetiferous
quartz-biotite gneiss conformable to Precambrian granite gneiss
country rock, It has a much lower proportion of mafic minerals than
the other two dep.osits mentioned in this report, B>eca.use of the highly
contorted nature, the dip varies but averages 70 to 80 de'gr‘ees east, .
Exposed areas containing the higher pink garnet concentr§t101ls \;a1~y
from 20 to 90 feet in width and contain from 10 to 60 percent garnet
up to 5 inches and averaging 1/2 to 1 inch in size, Approximately 25
percen't biotite and minor kyanite are present with the rema.'ining

material being mainly quartz, Garnet occurs in moderately well~



formed crystals, appears to have relatively few inclusions, and has
been subjected to a higher grade of metamorphism. than that in the

other two deposits,

‘River Valley’.DePosit

’I"hg River Val,l‘lley deposit is in the cla.im group S 45216,
8 45217 and S 45218'in Dana téWnship, Nipissing District, If i;a
immediately west of the boundary befween mining claims S 45217 and

'S 45216 and may be reached by & 5-mile jeep road north from River

Valley, This garnet property, comprised of 100 acres, was previo'usly,

contr-oll,ed by Cubar Uranium Mines Limited and'has been acquired by
staki#g by Industrial Garnet Company4 Limited. From ‘1943 to 1949,
Niagara Garnet Company quarr‘ied the zone on a limited scal;a and
produced gérnet c‘oncentrate;s iﬁ a mill at Sturgeon Fallls.

| The occurience ‘consists of; a garnetiferous vz‘vone of mica
schist conformable to the enclosing AAbiotite gra',_nite' gniess and striking
north 50 degrees west with dipé of 70 to 80 .d‘egrees southwést. At one
exposéd plac_e the horizontal widfh _is 225 feet. Although the writer
1‘;vraced _the 'deposi£ for a length of 500 feet,' the zone is probably .rnuch
longer. A pit, 90 feet long and up to 30 f?:et wide and 30 feet deep .
haé been excavated near the hanging wall of the .garnet zone., Approxi~-
mately 40 to 50 fercent‘ of the zone contains poorly~formed pink
garnets up to 7 inches and avéragihg 1 inch in sizé, an(i containing

a moderate amount of_inclusions.




PETROGRAPHY

On the suggestion of the writer, Mr, H, F, Wiemer took
seven sample.s from diffgrent parts of the three garnet deposits and
sent them to Ottawa for examination, Each was taken from the bottom
of a freshly blasted test pit., These samples contained garnet represen~
tative of the quality of garnet in the parts of the éohes from which they
were tak'en and did not necessarily contain a garnet or kyanite content
representative of the whole deposit,

"The eighth sample in the following list was taken from a
collection of garnet crystals in the old p.it in the central part‘ of the

River Valley deposit,

. Lump
No.| Deposit Location in deposit Depth ‘Weight Size
A MacDonald Centre of coarse part | 4-6" 55 1b, ~10 inches
B River Valley | Northeast part 5~8! 72 : ~10
C Page » Near southeast end . |4~6' 53 -10
D River Valley Central part 58! 75 ~14
E River Valley Southwestern part 58! S 74 ~10
F Page Near northwesternend| 6' 56 =10
G MacDonald Centre of fine part 46" 64 ~10
RV | River Valley Old pit Surface 100 -5
Macroscopy

Sample A: Rock -~ dark grey, medium to coarse-'.grained

quartz-biotite schist with 40% biotite, 25% garmnet, 17% amphibole,




15% quartz, with the remainder consisting mainly of fine-pgrained
muscovite, Higher grade concentrations occur in zones .rich in
biotite and amphibole..

Garnet -~ lavender, 'mod_elja.tely vitreous, granular texture,
modexrate coati‘n'g of biotite with some muscovite, chlorite’ and -
trernolite;‘ 3to 5 percent: inclusions of sericite and biotite é.long
loose and poorly develppéd parting planes, euhedral dodecahedral
‘crystals, up to 1 3/4 and averaging 1 to 1 1/4 inches, ‘moderate to
highly pitted faces, 1 percent - of crystals are less than 1/4 inch
and aréﬂpoorly formed and pink, |

‘Sample B‘:" Rock ~- dark grey, very coarse~grained mica
schist containing 45% garnet, 25’70 coars’e»grained, - green b.iotite,
5% blactllc biétite; remainder quartz 'and feldspar with minor 'a.rnphibole,
muscovite and chlorite, The larger c‘rystals and highei' concentrations
of garnet occur in zones containing abundant green biotite,

Garnet ~~ deep red, ‘highly vitreous; a moderate 6oating of-
biétite and minor gsericife on. exposed faces; -3% inclusions of biqtite-,
sericite, chlorité and quartz; silbhedral crystals up t§ 2 1/2 inches
and a.veragivng 1 1/2 inches, faces moderately pitted,

Sample C: Rocky~~ grey, coarse~grained granite gneiss,

55% quartz and white feldspar, 25% garnet, 20% medium-gr'ained
biotite, rare kyanite,
Garnet - light red, highly vitreous; thin coating of biotite,

quartz and feldspar; 10% inclusions mainly of biotite} anhedral




crystals up to 1 3/4 #nd averaging 1/2 and 3/4 inch, poor parting.

Sample D: Rock ~- greenish grey, coarse=~grained, biotite
granite gneiss, 55% garnet, 25% granitic material, and 20% biotite
and chlorite,

Garnet -~ deep red, moderately vitreous, rnoderatelf granular,
50% of free fa;:escoated with biotite and chlorite, 5% inclusions
of mica and chlorite, subhedral with crystals up to 4 inches and
averaging 2 inches in size, moderately irregular parting.

Sample E: Rockww grey, coarse~grained, biotite granite
gneiss, 50% quartz and white feldspar, 35% biotite with minox
chlorite, and 15% garnet,

Garnet »w red, moderately vitz"eous, granular texture, coating
of biotite, ﬁ.'p to 50% inclusions, subhedrai and anhedrgl cryéi:als up to
3.1/2 inches and averaging 3/4 inch, lo;;v parting,

Sample F': Rocki~~ grey, coarsew-grained, poorly gneissic
biotite granite gneiss, 40% quartz and feldspar, 35% biotite, 25% garnet
with rare kyanite and erite, larger garnets éccompany the highex
concentrations of bi;)tite.

Garnet ~~ light red to lavender, granular texture, 10% inclusions
subhedral crystals up to 1 3/4 inches a1j.d averaging 1/2 inch, poor,
indistinct lamellae, |

SamAple G: Rock -~ dark grey, medium to coarse~grained,
quartz~biotite gneiss, 40% quartz and feldspar, 40% biotite and

hornblende, and 20% garnet and rare kyanite,



Garnet~light lred, to.'lav'énder,' irnpderately glassy, scant in-
clusions)} su‘bhedral'crysta'ls less than 1/2 inch in size, '50% less
than l1/4 inch; gparse a;nd poor _I'J'ar’cing._ |
'Micros.;zoEz . .

Most of the amphibole observed in sample A was identified

¢

by R. M. Buchanan'as anthophyllite. Otherwise, the more detailed
information accumulated dﬁl;ing an exé,mination of thin Bectionsﬂ of the
'g'arngtiferous' roéks added nothing of direct intér;;sf to fi'iis investi-
gation,

Hardne.ss’

Garnet crystals from eac’h zlsam.plel were cut at right angles
to the parti_hg pla_.nes and polishéd. Each polishe'd'surfa.ce w;,s tested
fo; its r,el;afiv,e' h;rdﬂess by means of a J_aggerﬁcr&chﬂardﬁéss
Tester., A n'e\';v 7/8 inch Vulcarbo diSc'was use;I for ea"ch t'e.s‘t.
Testing Qas p’erform’.edvby' gfinding the p_olished s‘un‘rfa'cé.s in one
.direction for 5.0_0 re&olu’tiﬁns and then in a dir'ection at .rigﬁt éngles to’
tlﬁe,first for a similar number of revolﬁtioﬁs. The average léng;ths of
tile two grooves p’er sample were recorded and are listed below. The
sample labélled 'Barton' was obtained from the quarfy of Barton Miﬁes
Corporation at Gofe Mogntain; New York State,l United States;

Average length of grooves

Sample ' o per sample (in units)
A 31
B 31.5
C 32.5
D 33.5
E 29.5

(con’cinued.. .




(continued, . .
Average length of grooves

Sample - per sample (in units)
i) 36
G - Crystals too small for testing

Barton A 30

CONCENTRATION OF SAMPLES

In order to determine the constituent heavy minerals,
‘rep‘resentative samples of each Sudbury sample were cleaned of
rﬁagnetic rr}.inerals and concentrated by heavy liquid separation using
acetic tetrabromide fol].oWed by methyl iodide. The heavy liquid con-
centrates consisted essentially of garnet with, in most cases, kyanite,
Kyanite'was not observ'ed in the concentrate of sample A, was less
than 1' percefit in B, E, F and G, and was estimated to be 10 percent
" of concentrate C and 25 percent of concentrate D,
| | Garnet concentrates are produced at Barton mine by heavy
media separation, jigging and flotation, |

The eight samples were concentrated by the Milling Section
using the procedure described in Mines Branch Investigation Report
IR 58~98, by W. J. D, Stone. Each sample was crﬁshed to minus
1 inch by a jaw crusher and then further reduced to minus 14 mesh bsr
rolls, Fractions plus 20, 35, 65, 100,> plus 150 and minus 150 mesh
were separated by screening. Each fraction was passed once over a
Whippet air table and the resulting concentrate repeatedly pgssed
through a Dings magnetic separétor until as clean a garnet concentrate

as possible was produced, " Because of the hornblende impurity and the
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srhﬁll sized garnets In sample G, a suitable concentrate was not re-
covered, Suitable cﬁncentrates less than 150 mesh in sié.e could not
be produced by the air table.

Ré’sulﬁs of Aa micfos‘ copic examination of the minus 35 plus
65 mesh concentrates are given below. The sample CSP is a sample
of garnet containing' equal weights of garnet 35 to 48 mesh aﬁd 48 to
65 mesh in size, It was 'ééreened fr/om. garnet samples of 11/2 40,
1" » 50, and 1/2 - 60‘gri’c thé.t are curreﬁtly beiné consuﬁ.ed by and
were supplied by Canada Sand Papers Limifed of Plattsville, Ontario.
Because of the larger amount of the minus 35 plus 65 mesh concentrate
and because it i.s thé m.idd;e fraction, garnet c‘onc.entra.tes of this size

range were used for testing,

: - Parting Inclusions  Estimated .
Sample Colour Lustre Planes (25X) Impurities (%)
A Lavender low . none visible rare 15~20(anthophyllit-
B Orange~red moderate low rare 510
C Lavender low - faint rare 1
D Orange~red moderate minor rare 2
E Orange-red moderate minor. minor 4
F Lavender low minor minor 1-2
G No suitable concentrate recovered . o
RV Orange~red moderate minor rare 2

CSP Orange~red high minor to low none visible 2-3
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In coarser fractions, all Sudbury samples contain more
inclusions that the CSP sample,

Except for concentrate A, Impurities consist mainly of
biotite, pyrite and quartz, These Sudi:ury garnet concentrates have
particle shapes similar to those of CSP garnet, Most particles are
blocky with ragged, sharp edges, Less than 5 percent of the particles
are shard.like, The only noticeable difference is that sample CSP
18 decidedly more vitreous and contains more oré.nge colouring
than the other samples, Concentrates of samples B and D appear
to be more vitreous than other Sudbury samples possibly because
of their darker colour,” No kyanite was observed in the Sudbury
concentrates but from 15 to 20 percent a;uthophyllité occurs.in-

concentrate’ A,



12

TECHNOLOGY

_‘Almandit'e, the most common variety of garnet, is the us_ual
type consumed by industry.. It is one of the haraést varieties of that
mineral, G;rne't. is a 'high-'grédé' type of a’ibrasive because of its
physical properties and for technical abrasvi;‘ve purposes, shouid have
the foliowing propei‘ties:,prefei'aﬁly a dée_p’_'rgyald to lavender colour, a
hardness of over 7, a blocky particle shape '_with sharp edges, a
relatively slow rate of breakdown during a.ttritio.n, "'the ability to form
new sharp edées when b_reaking down, a;nd' a high surfac‘:e'tens.ion.. On
having ‘t]lnese‘ chéractefistics Ia garnet ‘conceritr'ate v’vv'illl‘h'ave corr;péraé
tivel.y‘;g;o‘od a;br'asi_.ve qﬁalities-whén coated on paper <-)r ;:loth.': Qobd
surface tension 'pi'ope'rties aré a bé,_sic necessity iq ordér t]n”a_,t’.t]-r‘le |
grainl_a'bec.ome' completely__éoa,teél w1th glue and"adh:are;' to the glue until

they have become worn away.

'i'lREATMENT AND TESTING OF GARNET CONCENTRATES”
General o

| Because of its grain 'B_h'ape and par‘lting,. the 'Sudbury" garnet
'would not ,.b'e cor;lpetitive_for -non-tec’h'nic;al uses, As a résult, this "
investigé,tidn ié con_'cerned onlf with the aspects invollvin.g technical
uses, Garnet consumed for this purpose'is further‘-processed..

" A method of heatwtreating garnet.'c:‘oncentrates'ir; a furnace

was develojéed and pa£ented in 1931, It involves h'eating‘ the garnAet for
from 3 to 16 hou?s at terhperatures of 400 to 900°C, It is claimed

that the process greatly improves the abrasive qualities,
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Barton Mines Corporation heats garnet concentrates in a
rotary drier followed by a rotary kiln primarily to remove adhering
solutions resulting from wet concentration processes,

Processed concentrates are tested by colour comparisons,
relative hardness, particle shape comparisons, surface tension
properties, rate of breakdown during attrition, and effective abrasion.
The deciding test is one Which, when coated in a prescribed manner to
"the type of sizmed cloth or paper with the standard glue being used by
the particular manufacturer in question, the garnet grains havga a
relatively low rate of breakdown and a highly abrasive effect. This
test can be performed effectively only by the prospective manufacturer
of the abrasive product. Because no sténdards are available, the
results of all tests are compared with those involving the garnet being
consumed,

Determination of Optimum Heatiﬁg' Conditions

In order to observe the effects of heat treatment on the
Sudbury garnet concentrates it was necessary to determine the time -
temperature relationship that would provide the best combination of
abrasive requirements. As a result, 100 pounds of garnet crystals
from the River Valley deposit were submitted by H, F, Wiemer for
preliminary test purposes. These were crushed, sized and concen-
trated in a manner similar to that described in a preceding paragraph.

Initially, a sample of pure garnet from the Barton mine was

tested in a Chevenard thermobalance to determine at what temperature
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a ch;’gtnge might take place in specific gravity and possibly in other .
properties, On heating to 1832°F thg specific gravity increased 0, 32
percent; . The region of maximum change occurred between the
temperatures 1200 and 1300°F,.

Differential thermal analysis of a pure sample of River
Valley 'gar.net indicates a slight endothermic reaction up to 1400°F
followed by an abrupt exotherrn.ic reaction to 1580°F, A sample fromthe
Barton mine pro:duced a slight endothermic reacfioﬁ up to'1256°F

f(_)llowed by a gradﬁal exothermic reaction to 1630°F,

Fror’n the foregding results it was decided to heat-treat a
series of q-onceritrates of the River Valley garnet for 1/2, 11/2 and :
2 hours at temperatures of 1100, IZOO,Y 1300, 1400 and 1500°F ;nd to
study thé results, 11'1 each case, closely sized garnet fninuS 35uand
plus 48 mesh,was pla..ced in a 'cool T.ern.c'o muffle electric furnace
and the furnace was i‘aised to the r'e.qu'nire':d temperature as vquickly as
po'ssible and held there for the required length of time af;cer which the
sample was immediately withdrawﬁ. The material was transferred to
an <'J>ven at 195°F, | kept in the oven a minimum of 12 hours, removed
and allowed to cool for 1/2 hour; then tested for its surface tension
properties. In each case the sample b‘ecam,e,mvore vitreous, da.r.ker.
in colour, and took on a more brownisﬁ metallic lustre with increasing
time and tem.perature. |

Relative capillarity; or surface tension m.easurement’s were

performed by one technician who used the same apparatus in each case,.
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The apparatus consists of a glass tube approximately 8 inches long
having an inside diameter of 6 mm and being closed at one end by a
65 mesh screen, The clean dry tube was partly filled with garnet
grains, gently shaken down and.immersed by its closed end in 15 mm
of water, The rise of the Water in centimeters, minus 15 mm is the
relative capillarity for a gi{ren period. Measurements were taken at
1 1/2 and at 3 minutes. All tests were done in triplicate,

Capillarity tests were performed also on similarily sized
natural or unheated River Valley garnet after the material had been in
an oven at 90°C for more than 12 hours and allowed to cool at room
temperature for 1/2 hour. Similar capillarity tests were made on
garnet minus 35 and plus 48 mesh being consumed by Canada Sand
Papers Limited at Plattesville, Ontario.

The numerous tables of results have been omitted for
brevity and the results graphically prése_nted in Figure 1, Results
indicate that there 1s a general increase in surface tension properties
with increased temperature of heat treatment and in most cases garnet
treated for a half-hour period surpassed that treated for 1 and 1 1/2
hours. Up to and including 1300°F, the raw River Valley garnet was
slightly inferior in capillarity to the heat-treated variety. The raw
and heat~treated River Valley garnet had a noticeably greater
capillarity than that received from Canada Sand Papers Limited,

The rate of breakdown of the raw and heat-treated sa'm_ples

was tested by the use of a N, V. Tema Vibratom attrition mill loaded
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with 500 grams of burundum balls and operated for 30 minutes, Sieve
analyses were then made on the products and the results are shown
graplr.lic.ally in Figure 2. These may'be' summarized as follows:

1. The results indicated by plotting the percent of mineral plus
100 mesh in size, are proportional té those resulting from the use of
150 mesh és a basis,.

2, Although garnét used b'y Canada Sand Papers Limited has
. sl:ightly better breakdown qualitieg than the raw Riv'e.r‘Val.ley garnet,
there is no appréciable difference between the ;'esults of that fror,nl
- pample CSP and the heat~treated River Valley garnet.

3‘. Wif_:h the exception of gérnet treé.ted a‘t.1400°.F for 2 hours,
the untreated River Valley garnet either breaks down in the Ter.na mill
at a sirﬁila,r ré,te §r ‘in many cases‘at a slower rgte thé,n the tr(;ated
variety. |

4. Except for that treated at 1400°F, garnet' treated fér 1/ 2 hour
gave results esséntially as favourable as the other treat.ed samples,

5. Except for the temjperaturés 1200 and 1500°F the heat~tréated
ga?ﬁet has a slower rate of breakdown than that received from Canada
Sand Papers Li.mited.

Conclusions

. ° - ->
Although the raw River Valley garnet has better capillarity
properties than that from Canada Sand Papers Limited, these properties
generally increase with increasing temperature with the result that

the best attained was at 1500°F over a period of 1 1/2 hours, The
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least amount of breakdown of all samples tested was attained from the
River Valley sample heated at 1400°F for 2 hours., Favourable results
were attained in both capillarity and breakdown from the River Valley

sample heated at 1400°F for I/AZ hour.

TREATMENT AND TESTING OF SUDBURY GARNET CONCENTRATES
As a result of préliminary tests, sized concentrates of the
Sudbufy samples 14 to 20 and 35 to 65 mesh were tested for colour,
grain characteristics, rate of breakdown and capillarity properties
when in its natural state and when heat-treated at 1400°F for 1/2 hour
and for 2 liours. Identical apparatus and procedures used for treating
the preliminary RV sample were used for the Sudbury samples.. Garnet
minus 35 plus 65 mesh screened from samples received
from Canﬁda Sand Papers Limited was subjected to all similar tests
with the exception of heat treatment.
Results of the microscopic examination may be summarized

as follows:

Colour Colour
Sample heated 1/ 2 hr heated 2 hrs. Lustre
A rusty brown rusty brown high
B dark rusty brown dark rusty brown metallic
C brown brown , high
D dark brown dark brown metallic
E dark brown dark brown metallic
B brown brown metallic

In general, the pink and red colour decreases with increased
exposure to heat and the lustre of the garnet heated for 2 hours was

very slightly higher. There was no apparent change in particle shape,



20

A portion of untreated sample D and portions
treated at 1400°F for 1/2 hour and 2 hours were submitted for
mineralogical examination., All were 35 to 65 mesh in grain size,
R. M. Buchanan noted fh»a.th-ray' diffraction analyses indicated no
detectable ‘differen,ce between the three samples, However, refractive
indices of the first two porti‘ons were identical (1. 7£ n(l. 80) and the
’ lati:el" appeared to contain two types of garnetﬁ a 'colloﬁrleés mineré.l

identical with that of the first two and a distinctly pink mineral having

a higher index of 1. 80<n <1. 815,

The results of the c;apillai'ity tests as fepresented in Figure
3 are as follows: | |

14 to 20 mesh fraction

1. The cap'illarity qualities of all uﬁtre‘:ated Sudbury samples are
essentialiy tl;lé same exc.epf for sampllé A which had much be.tter |
p?operties.' |

/2. Upon heat treating for 2 hO;II‘S at 1400°F the éapillarity
pro.p.erties of all were irr;proved, with those of A, B, C and D being
somewhat similar, a1;1d those of I and F being decidedly less.

35 to 65 mesh fraction

1, The capillarity qualities of all untreated Sudbury samples are
greater than those of the CSP sample with the exception of sample F
which is essentially the same. Samples A and D have the higheét values,

2. Capillarity properties of ail samples were improved greatly
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by heat treatment and were improved more than 75 percenf for
sample E,

3. Heat treatment at 1400°F for 1/2 hour produced the best
capillarity qualities with samplés B, E and F and essentially similar
qualities as the 2 hour treatment with samples C and D.

Results of tests t<:3 determine the relative rates of breakdown
of the garnet samples are shown in Figure 4 and are summarized as
follows:

14 to 20 mesh fraction

Results are inconclusive.

35 to 65 mesh fraction

1. The rate of breakdown of sample CSP is slower than that of the
Sudbury samples with that of D most closely approaching it, |

2, In 4 to 6 cases the untreated Sudbury garnet indicated a slower
breakdown rate than the other_Sudburyl samples and in the case of
samples B, C and D the raw variety was essentially as favourable as
the heat~treated portions,

3. In general, heat treatment for 1/2 hour gave the best results,

DISCUSSION
The following comments refer to garnet for use as a techrﬁcal
abrasive. |
The concentrates investigated have the same types and
amount of impurities and grain size distribution as similarly sized

concentrates would have from an operation consuming a Sudbury garnet:
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ore ;'md using the process developed by the Milling Section. As a resulf
and because all tests were performed by identical means, the forew
going results represent a means of comparing most of the properties
required for an abrasive garnet with those of a garnet currently being
consumed in Canada. The colour of the Sudbury treated garnet,
although darker than the CSP garnet, is not greatly different when the
grains are spread out as théy would be in coated abrasives.

Particle shape characteristics of Sudbury and CSP samples
appear to be similar under the mici‘oscoPe.

Garnet is consumed in fifteen grit sizes ranging from minus
14 to minus 325 mesh. The procedure developed by thé Milling
Section pr'oduces garnet concentrates from minus 14 to 150 mesh, a
size range which would represent the coarsest nine grit sizés. | Because
of the limitations of the Whippet air table, anqth(;r t'yjpe of concentration,
and probably a wet type, would be desirable to produce the remaining
fine .siz.es. A complete size 1-'ange of prpducts would be necessary for
a more successful operation, However, surface tension qualities will
be affected by oils or additives used in certain wet processes and
shéuld be restored af; least in part by heating to above 1000°F, As a
result, the observations and conclusions concerning surface tensions
of the Sudbﬁry garnet subﬁitted herein may not apply t§ concentrates
produced by a wet process employing additives. Other phy‘s‘;i.cal

properties of the g.arnet grains would remain unchanged.
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Two important abrasive properties have not been compared:
the abrasive effect and rate of breakdown of the coated sized garnet
concentrates on various materials, 'I‘he.se can be determined only by
the individual manufacturers of coated abrasives. Such manufacturers
employ various coating processes, different qualities of backing and

various types of sizing and glue.

CONCILUSIONS

Garnet grains from the River Valley, Page and MacDonald
garnet deposits of the Sudbury area in the 35 mesh to 65 mesh size range,
which had 1t-Je:en concentrated malinly by means of a Whippet air table,
were compared with the imported garnet being used by a leading
Canadian manufacturer of coated abrasives. The Sudbury garnet
has similar particle shapes, slightly darker cqloﬁr,‘up to
35 percent better c;apillarity properties and a rate of breakdown that
is from 9.3 pércent to 53, 8 percent greater. Of the natural
Sudbury samples tested, sample D from the central zone of the River
Valley deposit has the bést of the tested properties for abrasive uses.
In the case of sample D, heat treatment at 1400°F for 1/ 2 hour
increases the relative capillarity to 51 percent more than that of the
CSP garnet, However, it also increases the relat.i‘ve rate of break-
down to an average of 12 percent greater than that of the CSP garng_t
but still produces a garnet having a lower breakdown rate than that of
the other Sudbury samples.

Whether the better capillarity qualities of the natural and
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heat-treated Sudburir garnet will compensate for its relatively greater
rate of breakdown in actual practice is a problem for an individual
abrasive manufacturer. The manufactul;er could produce coated
abrasives from .'thevse grains and test the abrasive quality using his
standafd methods. Similarly, the economics of heat-treatment at
1400°F for 1/ 2 hour can be; determined only by the manufacturer.
Samples of natural garnet and a sample of that heat-treated at 1400°F
for 1/2 hour taken from the location of sample D, éould be investigated,
The foregoing concluslons apply only to concentrates re-
covered by a dry milling process or a wet milling process employing
no additivg‘s. After heat treatment, concentrates resulting from a wet
milling process employing an additive would have similar propérties

as the above except for possible lower capillarity qualities,
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