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On September 4th, 1987 we returned to the property 
to clear the existing pits and trenches. Considerable time 
was spent on sorting removed material. The quartz calcite 
vein appears to be expanding with depth ( from 2i ft to 4 ft) 
Results of Noranda assays from the main pit ( verbally 
communicated ) were .11 AU over 3 ft and .03 over li ft.

We again returned to the property on October 5th, 
1987} picking up the compressor from Mr. Martins farm and 
began drilling operations at location ^ as per Grandads 
location map. The following day the compressor began acting 
up,i and so we began using the cobra gasoline rock drill. 
Eventually we mo\ed the drill equipment 200 metres to the east 
along the strike of the main shear to a pit identified as the 
Gough shaft originally sunk in the late thirty's.. Location 
of this shaft is approximately 3.85W along line 200 south. 
The reason for moving to this location resulted from a grab 
sample assay verbally communicated to me from Noranda of .63 
oz AU taken from this location. Subsequently we drilled 13 
holes afe this location in the trench immediately east of the 
shaft. These holes were not blasted but pegged. Several trips 
were made to repair the compressor at Northbronk Hydraulic's 
while dewatering the small shaft to determine tfte vein attitude 
and extent. Finallly inclement weather, equipment repairs 
and exhaustion of exploration funds determined the final field 
aanoeuvres for 1987*

However, we continued to work on the other aspects 
of our property which included a trip to the drill core library 
in Tweed, Ontario to obtain staurolite drill core samples for 
analysis to determine separation pr-ocedure and economic via 
bility. The material was forwarded to Ottawa, re: Energy 
Mines and Resources,^Attention: Messrs Ron Callings, Paul 
Andrews and Bill Kelly. A beneficiation report on staurolite 
has been generated whiah is currently being reviewed. In add 
ition to the above, I have contacted several pccminent Canadian 
company's including yA o f Canada in London, Ontario, Harold 
Jackson cf the US Bureau of Mines, Duncan Ash and Ted Muir 
of the Industrial Mineral Development Programs concerning 
markets specifications for staurolite products.

V.'e understand the Geo Science Centre of Ontario is 
currently investigatiing the market potential for marble... We 
are aware of marble deposits located on our property and we 
plan to examine the potential in the near future. We are 
planning an early diamond drill program for 1988. We remain,

Yours truly,

Donald A. Hardie

Star-0-Lite Explorations Ltd. 
26 Poplar Road,
'.Vest Hill, Ontsrio K1E1Z1
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BENEFICIATION OF STAUROLITE FROM 

BARRIE TOWNSHIP, SOUTH EASTERN ONTARIO
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ABSTRACT

A sample of staurolite was processed using air tabling, magnetic 
separation and sizing techniques to produce a product suitable as 
sandblasting material. Products from the various beneficiation procedures 
were evaluated qualitatively; preliminary indications are that satisfactory 
staurolite concentrates could be produced. Final verification of their 
suitability as sandblasting material would require product evaluation. The 
production of specification grade staurolite also would require more 
intensive beneficiation, possibly a combination of both dry and wet 
benefication techniques to remove impurities.

Keywords: staurolite, air tabling, magnetic separation, sizing, 
sandblasting
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INTRODUCTION

Selected split drill core samples (BQ) weighing approximately 15 kg 
from the Hardie property, Barrie township, Frontenac county, Southeastern 
Ontario were supplied by Sar-0-L1te Exploration Ltd. A preliminary 
Investigation was requested to explore the possibility of obtaining a 
product suitable for the sandblasting market.

SAMPLE DESCRIPTION

General.geology
The Hardie prospect is located in the central medisedimentary belt of 

the Grenville province. The sample received was a light-to medium-gray 
porphroblastic staurolite-garnet-schist of the Bishop's corners formation. 
The rock displayed a weak to strong schistosity, which is approximately 60 0 
to the core axis; head analyses vary from 15'/. - 307. staurolite-garnet.

Mineralogy
A representative head sample obtained from the crushed drill core was 

submitted for X-ray diffraction; results are reported in Table 1. The head 
sample was subsequently sized and each fraction examined optically to 
determine mineral identity, association and liberation; results are reported 

in Table 2.

PROCESSING

Size reduction
Core samples were stage-crushed by jaw and roll crushing to 2.4 mm. 

Further size reduction to 420 um, the estimated liberation size, was 
effected by hammer milling and ring pulverising. The resulting size 

distribution is as follows:

Size fraction 

um
-420 * 150
-150



The -420 * 1 50 urn fraction, weighing approximately 8 kg, was riffled 
into four 2 kg batches for further evaluation. The -150 ym fraction being 
low grade, was discarded.

Air classification
A 2 kg sample of -420 -f 150 ym material was passed over a Denver 

laboratory air table with the objective of separating muscovite and biotite 
from staurolite. The results are presented in Table 3.

Electrostatic separation
A 2 kg sample of -420 + 1 50 urn material was passed over a laboratory 

Carpco electrostatic separator with the objective of separating staurolite, 
a non-conductor from magnetite, a conductor. The results are reported in 
Table 4.

Magnetic separation
A 2 kg sample of -420 * 150 urn material was passed over the Eriez 

perm-roll magnetic separator to remove the principal magnetic minerals, 
biotite, magnetite, garnet and staurolite. The magnetic portion was then 
passed over a Denver air table to remove the micaceous minerals and to 
concentrate the staurolite. Results of these tests are presented in 
Table 5.

Size concentration

A 2 kg sample of - 420 4- 150 urn material was sized on several sieves 
between 420 urn and 150 ym to determine whether there was a concentration of" 
staurolite in any particular size fraction. Results and observations are 
reported in Table 6.

RESULTS

Air classification
Air tabling results indicate that micaceous minerals can be efficiently 

removed, thus producing a higher grade staurolite pre-concentrate. The 
results in Table 3 indicate that 257. of head material can be removed. There 
is, however, a substantial amount of middling, 42.20/. weight, which contains



staurolite. Subsequent re-treatment of middlings, as demonstrated 1n 
Table 5, can only upgrade staurolite to 60ft which 1s below the 89/1 
staurolite sandblasting specification t 1 ). Consequently, although air 
tabling can produce an 80'/. grade staurollte/garnet concentrate, the presence 
of lower grade staurolite middlings would Indicate that air tabling alone 
cannot produce specification grade staurolite.

Electrostatic separation
The electrostatic separation of staurolite from magnetite 1s based on 

the fact that magnetite is a conductor and staurolite a non-conductor, even 
although both are magnetic. The magnetite is removed during the initial 
pass leaving the staurolite and other remaining gangue minerals. This 
product, free from magnetite, is then heated to 650 0 C for one hour and 
cooled to a temperature from 5CTC to lOO'C. The heating and cooling 
treatment is claimed (2) to convert staurolite to a conductor, while the 
micaceous minerals remain as non-conductors. Re-treatment of the staurolite 
product separates the staurolite from the micaceous minerals.

The results noted in Table 4, indicated that although there was a minor 
concentration of staurolite, there was no visible separation of staurolite 
from magnetite. However, the micaceous minerals were effectively separated 
from both staurolite and magnetite. Since staurolite and magnetite were not 
separated, it was decided not to pursue the heat treatment study further.

Magnetic separation
A good separation was achieved between the mafic and non-mafic 

minerals, but approximately 20X biotite with a minor amount of muscovite was 
retained in the magnetics. Separation of the micaceous minerals was 
subsequently achieved by air tabling.

The first pass over the Denver Air table yielded a fairly good 
separation, but with a high percentage of middlings, 52.87. weight 
(relative), containing approximately 157. staurolite. After a second pass, 
an additional concentrate containing 65 to 707. staurol ite/garnet, 
representing 17.97. weight (relative),was recovered resulting in a combined 
cocentrate of 52.77. weight (relative). The combined tailing accounts for 
15.67. weight (relative), which still leaves 31.77. weight (relative) as the 
middling product containing an average of 10 to 157. staurolite.



Size concentration

The results 1n Table 6 Indicate that there 1s a definite concentration 
of staurolite 1n the +210 urn size fraction. The average grade of staurolite 
In the -210 urn fraction, by contrast, 1s only approximately 2 to 3ft. 
Establishing an optimum grind will remove as much as 45 to 50/C weight of 
material to produce a pre-concentrated product.

COMMENT

Although dry beneficiation techniques, specifically air tabling and 
sizing, produced high grade staurolite concentrates, these concentrates did 
not meet the 8 9'f. s taurolite specification for sandblasting. Production of 
specification grade staurolite may be possible by a combination of wet and 
dry beneficiation techniques. The wet treatment route typically involves 
grinding, screening and spiral concentration to concentrate the heavy 
minerals. The pre-concentrated heavy minerals are dried and the staurolite 
removed as a magnetic fraction after first removing the titanium minerals by 
a combination of electrostatic and magnetic separation.

CONCLUSIONS

A mainly qualitative study based on the sample as received has 
indicated that high-grade staurolite concentrates can be produced. A 
product evaluation for sand-blast application 1s necessary to determine 
whether staurolite from this deposit 1s suitable for this purpose.

RECOMMENDATIONS

1. A market study should be conducted to establish size and variety of 
markets, competition from substitute materials, and product 
specifications and requirements pertaining to the type and percentage of 
acceptable deleterious material.



2. Cost benefit analysis should be conducted to establish cut-off grade.

3. Additional diamond drilling should be undertaken to determine ore grade 
and extent of deposit.

4. Further testwork at the laboratory and possibly pilot-plant level should 
be conducted to establish optimum processing parameters.

5. A product evaluation comparing the effectiveness of the staurolite 
concentrates with standard quartz sand to determine sand-blast 
efficiency should be carried out.
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Table 1. Modal analysis of staurolite sample

Mineral

staurolite
garnet
magnetite
quartz
muscovite/biotite
chlorite
pyrite

Description

light brown 
pyrope/spessontite variety

clear 

green

Weight 5C 
Approximate

20
10
10
50
10
trace
trace

Table 2. Optical examination of head sample size fractions

Size fraction 
ym

Weight
y.

Description

+12QO 23.6 compound grains, aggregates of 
quartz, staurolite, biotite, 
muscovite, garnet, magnetite, 
chlorite and a trace of pyrite. 
No liberation.

-1200+840 12.1 reduction of compound grains is 
greater, but no liberation.

-840+600 9.6 minor liberation,
garnet and staurolite grains are
angular with hackly, chisel-type
fracture.

-600+420 6.9 some as above with a fair amount 
of liberation.

-420+300

-300+210

-210

Total

5.6

5.3

36.9

fair to good liberation,

good liberation

minor concentration of 
staurolite, possibly less 
than 5'/, and probably 150 urn in 
size.

100.0



Table 3. Denver air table test to remove micaceous minerals

Products Weight X Description

Tailings 25.1 essentially IQ.0% mica with minor 
quartz and W staurolite.

Middlings 42.2 quartz, 15* mica, IQ.% staurolite, 
trace garnet and minor magnetite.

Concentrate 32.7 307. quartz, 55% staurolite, 57. 
garnet, 6/4 magnetite and l i. mica.

Total 100.0

Table 4. Carpco electrostatic separation test

Products Weight Description

Concentrate 26.6 50'/. quartz, 5'/. magnetite, 
40'/. staurolite, 57. garnet; 
trace pyrite, chlorite, 
muscovite and biotite.

Middlings 47.8 80/4 quartz/mica, 15/C 
staurolite; trace 
magnetite, chlorite and 
pyrite.

Tailings 25.6 907, micaceous minerals, 
loy. quartz; trace 
staurolite and garnet.

Total 100.0
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Table 5. Magnetic separation and air tabling combined test

Products Weight K Weight * 
(actual) (relative)

Description

Magnetics

Non-magnetics

Total

59.6

40.4

ToO

~ 20* micaceous minerals.

Air table concentrate #1 20.7 (34.8) 70-757. staurolite, 57.
garnet, 107. magnetite, 55i 
quartz with trace 
muscovite and biotite.

Air table middling #1 31.5 (52.8) increasing amount of 
staurolite and garnet 
z 157..

Air table tailing #1 7.4 (12.4) 987. micaceous minerals 
with minor quartz.

Total

Air table middling 
(repassed)

59.6 (100.0)

Air table concentrate #2 10.8 (17.9) 60* staurolite/garnet,
207. quartz, 97. magnetite, 
and 67. biotite/muscovite.

Air table middling 18.8 (31.7) 507. biotite, 77.
staurolite/garnet, 207. 
quartz, 17. magnetite.

Air table tailings #2 1.9 (3.2) biotite and muscovite 
with minor quartz.

Total JTT 52.8



Table 6. Distribution of staurolite in the -420+150 pi fraction

Size fraction Weight Description 
im l*

-420+210 45.0 predominantly staurolite

-210+150 55.0 - 2 to 3* staurolite.


