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1. INTRODUCTION - NATURE OF WORK.

Activities within E.L. 17/68 during the current year were not as extensive as
originally proposed.

Due te budgetary constraints, surface exploration work and proposed drilling
over and on ground with significant magnetite and tungsten potential was not
initiated as planned.

Investigations of wollastonite deposits located within the E.L. 17/68 area
were however completed during the current term, these studies being in the
form of metallurgical/bench test work on representative surface samples from
the Limestone Creek occurrences. Refer to Figure No. 1. Proposed exploration
work to evaluate the potential of wollastonite ground in the eastern section
of the E.L. was not undertaken.

ALL SAMPLES OBTAWWED FROM oNC

2. WOLLASTONITE INVESTIGATIONS. LOCHTION.& R D REF CRARLIAL
(Herved)

Two independent metallurgical investigations have been completed on representative

wollastonite samples, these being at the Department of Mines Laboratories,

Launceston, and at the Mineral Sands Consulting Group, Brisbane.

Final reports on both of the above test work are attached as Appendices A and
B. Below are documented details of the nature and results of the investigations.

(A) Mines Department, Launceston, test work (Appendix A)

A 20kg wollastonite sample from surface exposures at the Limestone Creek area
has been subjected to bench scale metallurgical tests and mineralogical/
chemical analyses. The prime objective of the work was to assess various
passible techniques of upgrading the material to a wollastonite concentrate
suitable for commercial evaluation.

The test work consisted of the following programme:-

- crush to minus 4mm

- grind (ball mill) to minus 600 micrans

- Jones wet magnetic separation

- non magnetic product subjected to calcite froth flotation (Denver
Laboratory flotation cell).

- flotation tailing product (wollastonite concentrate) subjected to silica
froth flotation.

- products submitted for chemical analyses (primarily L.0.1., Ca0, 5102,
Mg0, Fe203, A1203).

- products submitted for mineralogical examination.
Test work resulted in producing a rougher flotation tail product constituting
51.8% of the sample and having a calculated 70.5% wollastonite content. However,

the conventional silica flotation tests of this sample did not achieve any
additional wollastonite content concentration or SiO2 removal.

«... continued
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Chemical analyses show the following:-

Eig 5102 Ma0 Fe203 A1203 L.0.1I.
Head Sample 39.5 41.4 3.5 1.3 2.3 9.0
Rougher Wollastonite a1.4 52.1 2.7 0.8 2.4 0.62

Concentrate

Firing tests (electric furnace for six hours at 1000%c) on the produced
wollastonite concentrate (to assess its ceramic potential} produced a
slight pinkish coloured product (oxidation of contained iron}.

Wollastonite samples produced from this test work are being provided to
potential buyers.

{B) Mineral Sands Consultancy test work (Appendix B)

Metallurgical tests co-ordinated by the above group have been underway since
mid May 1988.

The techniques applied were as follows:-

- rolls crush to minus 300 micron (Fox-Anamet, Sydney)

- process through Wet High Intensity Magnetic Separator (Readings)

- Whims non-magnetic fraction subjected to flotation tests (Amdel) after
regrinding to minus 150 micron. An anionic float was used to reject
calcite, followed by cationic float to reject silica/quartz.

- The products were examined mineralogically and chemically.

Flotation tests showed that a wollastonite product was produced, which by

Andels chemical assessment contained 57.56% wollastonite, and 70% by W. Fander

mineralogical examination.

The main remaining contaminent in the product was believed to be diopside.

3. EXPLORATION EXPENDITURES,

Total expenditures incurred within Exploration Licence 17/68 during the period
22nd October 1987 to 21st September 1988 amount to $24,183.

A breakdown of these expenditures are itemised overleaf (Table No. 1).

Cliff H. Whitehead
Geologist
29.09.1988



EXPLORATION LICENCE 17/68 TASMANTA MINES LIMITED TABLE NO. 1

732004

EXPLORATION EXPENDITYRES

PERTOD 5 b 7 8 9 10 11 12 13 1 2 3

DATE 22.10.87 -19.11.87 17.12.87 14.1.88 11.2.88 10.3.88 7.4.88 6.5.88 2.6.88 30.6.88 28./.88 25.8.88

18.11.87 16.12.87 13. 1.88 10.2.88 9.3.88 6.4.88 5.5.88 1.6.88 29.6.88 27.7.88 24.3.88 21.9.88 JUMALS
$ $ $ $. $ $ $ $ $ $ $ $
GEOLOGY 2000 2500 2000 3500 1000 ; 1000 450 225 450 ; - 13,125
DRAFTING 992 1273 711 881 138 300 _ - ; - : ; 4,295
WOLLASTONITE

1365 - 720 ; ] - 969 62 691 1302 ; - 5,109

TENURE 715 - 563 230 (1000) : ; ; 389 - - ; 897
OTHER EXPENSES

| - - 437 320 - - - - - - - - 757

TOTALS 5072 3773 4431 4931 138 300 1969 512 1305 1752 NIL NIL 24,183
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DEPARTMENT OF MINES 732007

Launceston Office:
Chemical and Metallurgical

Laboratory,
: VeI 287 Wellington Street,
TASMANIA LAUNCESTON 7249
' Enquiries: 6th July 1988
Phone:
Yourrefl:  Tasmania Mines Ltd |
Our file: P.0. Box 815
Burnie 7320
TASMANTA Attention Mr. J. Scales

RE86

Dear Sir,

Piecase find enclosed R886 Wollastonite Concentration
by Metallurgist Ken Austin, and Appendix by R. Bottrill.

(P.L. J

Chief Chemist Metallurgist.

Telephone: (003)442431 Fax (003y 44 6565.

e e it . Sl
e e X SR e e e




rrouT ‘ 732008

. 4TH Julv 1988

R886

TASMANTA MINES - WOLLASTONITE CONCENTRATION

Introduction:

Tasmania Mines requested that experimental work
be undertaken on a low grade sample of Wollastonite (freom their
Kara deposit) to produce a Wollastcnite concentrate for
commercial evaluation.

Ohject:
To produce a quantity of high grade Wollastonite.

Sample:
The sample submitted Reg. No 880509 consisted of

approximately 25 kilograms of pleces of Wollastonite ore
ranging from about 5Smm to 25mm in size.

Method:

1. The as received ore was jaw crushed to -4mm,
mixed, then riffled to produce:

{a)l A head sample for chemical analysis.

(b) 10Xl kilogram samples for test work.

2. Each of the 1 kilogram test samples were
separately ground in a laboratory ball mill at forty percent
solids for 25 minutes. Any + 600um material remaining

was reduced to -600um by mortar and pestle.

3. One kilocgram of ground ore was wet then dry
screened to provide a description of grind.

4, Two of the one kilogram ball mill ground samples
were combined (test Nl) and fed to a Jones Wet Magnetic
Separator using the following conditions.

(a) Maximum magnetic strength (i.e. 40 amp current?

(b) Feed rate 250g/minute
(c) Wash water 3 litres/minute
5 The Jones magnetic product was fed to a Davis

Tube for ball mill iron removal.

6. The Jones Non magnetic product was subjected to
calcite froth flotation in a Denver laboratory flotation
cell using the following reagents and conditions.
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(a) Sodium carbonate (Regulator) 0.6 kg/tonne
(b) Oleic acid (Collection) 3.3 kg/tonne

{(c) Aero frother 77 (Frother)

(d) Flotation time 5 minutes
(e) Cleaner Flotation time 5 minutes
7. The flotation tailirg product (Wollastonite concentrate)

was subjected to silica froth flotation in a Denver laboratory
flotation cell using the following conditions and reagents.

(a} Aeromine 3037 (Collector) 4 kg/tonne
(b} Fuel 0il (Collector) 1.5 kg/tonne
(c) Aerofrother 77 (Frother)
(d) Flotation Time 5 minutes
(e) Cleaner Flotation Time 5 minutes

8. Except for the Davis Tube magnetics or ball mill iron

product, all Nl products were assayed for Loss on Ignition,

Cal, MgO0, F9203, A1203, and 8102.

9. A further Jones Magnetic separation test was performed on
6 kilograms of sample with the non magnetic preoduct being
subjected to rougher calcite froth flotation only. aAll
conditions used were those as previously described. This
test was termed N2 and only the rougher flotation tail or
Wollastonite concentrate was analysed.

10. Portion of the products of Test N1 and the ball mill
(description of grind) particle size analysis were submitted
along with chemical analysis to Mineralogist R.S. Bottrill
for examination.

Appendix 1 is a copy of his evaluation of those products.

Results Obtalned

1. YHead Sample analysis

Percent L.0O.I. 5.0
Percent Cal 39.5
Percent SiO2 41 .4
Percent MgO 3.5
Percent Fe203 1.3
Percent AL203 (2.3)
Calc. % Wollastonlte 42.0
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2. Sizing Analyses - 25 Minute Ball Mill Grind.

Particle

Size
um

-4000 +
-2360 +
-1180 +
- 500 +
- 300 +
- 150 +
- 75 +
(- 38)

c/s 1

c/s 2
c/s 3
C/s8 4
Cis 5
O/F

Head

C/5 at 2

w3

32010

Percent Cumulative
Mass Percent
Mass
2360 0.4 0.4
1180 0.1 0.5
600 0.1 0.6
300 0.1 0.7
150 2.7 3.4
75 3.7 7.1
38 0.2 7.4
(%2.6) (100.0)
19.8 27.2
21.6 48.8
12.8 £1.6
13.2 74.8
6.0 80.8
(19.2) 100.0
100.0 B
4°c.
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N 3. Overall Results Test N1

e

t~ Product % % % % % % % %

Mass LOI Can 510 Mq0 Fe. 0 Al sQ CaCg from
2 - 23 273
L.O.TI.

+ 600 um 0.6 oo - - - - - -
Davis tube M/A 0.3 - - - - - - -
(Tramp iron?
Davis tube Non Mag 4.6 3.5 29.7 44.5 7.3 10.1 1.5 B.O
=Jones Magnetics
Diopside, BAugite etc 4.9 3.5 29.7 - - - - -
Jones M/5 Washings
=Middlings 11.1 5.4 37.9 45.1 : 5.5 1.5 2.7 12.3
Cleaner FC
(Calcite Conc) 23.7 25.5 44 .2 21.0 3.5 0.9 1.5 58.0
Cleaner FT
(Middling) 7.9 1.2 36.7 49.5 5.6 1.5 2.7 2.7
Rougher FC (mainly cal) 4
=5um of CFC & CFT above 31.6 {19.4) (42.3) (28.19 (4.0) (1.1 {1.83 (44.1)
Rougher FT
(Wollastonite Conc) 51.8 0.62 41.1] 52.1 2.7 0.8 2.4 1.4
Jones Non Mags
=5um of FC & T above 83.4 (7.7 (41.6) (43.0) (3.2) (0.93 (2.2 (17.52
Calcy H/D 100.0 (7.2) (40.2) (42.9) (3.6) (1.4) (2.3) (16.4)
Head assays - 9.0 39.5 41.4 3.5 1.3 - (20.5)
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The calculated Wollastaonite content ol the Rougher FT (Wollastonite concentrate was found to be
approximately 70.5 percent in a mass of 51.8 percent overall.
4, Silica Flotation of Rougher FT (Wollastonite Conc.)
Product % % % % % % %
Mass L.O.I. Cal 5102 Mg0 Fe203 A1203
CFC 34.3 0.77 41.7 51.8 2.2 0.90 2.2
CFT _ 2.4 0.75 39.8 51.5 3.5 0.87 3.1
FlC 36.7 (0.77) (41.6) (51.8) (2.3) (0.90) (2.3)
F1T 15.1 0.70 39.9 51.3 3.5 0.70 2.3
FT 51.8 (0.752 (41.17 (51.6) (2.6) (0.84) (2.3)
Whilst it is readily apparent that the Wollastonite concentrate contains an excess of SiOz,
conventional silica flotation did not achieve any SiO2 removal or concentration.
"—
o
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5. Overall Results Test N2.
Product % % ' A % % % A
Mass L.O.I. Cad 8102 Mg0 Fe203 A1203
FI1T (Wollastonite Conc) 55.0 0.9 40.8 51.9 2.8 0.9 2.3
FI1C (Calcite Conc) 29.1 - - - - - -
Jones M/S5 N | 84.1 - - - - - -
Jones M/S W (washings) 11.8 - - - ~ - -
Jones M/S M/A 4.1 - - - - - -
"Head 100.0 - - - _ - _

The yield and chemical composition of the Wallastonite product from test N2 was very similar
to that of test N1. Test N2 was only performed such that a quantity of Wollastonite concentrate
would be available for commercial evaluation.

6. Fusion Point Determination of Concentrate.

The fusion pcint of the test N2 Wollastonite concentrate was found to be 1400%C. The
~softening point was found to be 1280°%, :
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7. Firing Tests of N2 Concentration

Small test pleces were made (using the Wollastonite
Concentrate) and fired in an electric furnace for six hours at
10007C. The surfaces of the fired test pieces showed a
slight pink tinge probably due to the oxidation of the
contained iron (0.9% Fe_ 0.). Superticial fritting occurred
and the test pileces weré Juite fragile.

Conclusion

This investigation has shown that 1t is pessible to
upgrade this ore containing 42% Wollastonite to a concentrate
containing 70% Wollastonite by means of wet magnetic separation
and flotation. The Company has been supplied with a sample
of concentrate for market evaluation. When the results of
this evaluation are known some discussion shcould ensues
on whether further test work should be undertaken.

(p.L.
Chief Chemifst/4 "Metallurgist

Metallurgist
K. Austin /%f/?L4f/:uJ/.

: b
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DEPARTMENT OF MINES

Head Oihce
Guordons Hill Roay,
PO Box 56
ROSKY PARK 7018

Enquines R.S. Botrrill -

Phon 30 B359 APPENDIX 1

o et

Dhr B RSB (2} :JH

Mr P. James,

Chief Chemist & Metallurgist,
Oepartment of Mines,
LAUNCESTON

R886 - WOLLASTONITE PRODUCTS, KARA

Sixteen products from metallurgical tests on wollastonite oces from che
Kara area were submitted for determination of their mineralogical
' constitution. Sample details atre summarised in Table }.

The samples were all run on the X-ray dJdiffractometer, calibrated
. externally with pure and weighed mixes of miperals similar to the
constituent phases {calcite, wollastenite, diopside and feldspar).
Calibracion was d:ifficult due to the mixture of several minerals with
|I are
a

complex X-ray patterns and indefinice compositions. The results

shown in Table 1.

The measured whole-vock analyses (Table 2, by XRF) were used Co estimate
compositions for constituent phases (Table 3} and thus calculate the
expected whole-rock composition ({Table 4). The measured and calculated

particularly gJood agreement: Cao, SLO2 and

compositions are ngt in
if an Liren-bearing

CO, are generally comparable (A2 would be better
but the minor components AL O_, MgO and

phase could have been measured)
that the calibrating samples may

e O, correlate poorly. This suggests
Ndve been 1nappropriate in composition for
minerals have greater compositional wvariabilicy
resules 1n Table 1 are thus more precise than accurate and may only.be

these products, and/eor che
than expected. The

taken to indicate relative compositional trends.
The XRF analyses (Table 2] were converted into mineralogical
the estimated mineral <ompPOS1Lions 1n

in Table ! but
compositions are

constitutions ({Table 5} using
Takle 3. These figures may be more accurate than those
should stil]l be used with caution as accurate mineral
not  available. Quartz and haematite Wwere not detected but are
represented in Table: § to indicate excess silica and Fe O, from the
calculations, which could be corrected to. zero by manmipulation of -

mineral compositions. Nar and K in: the XRF analyses could indicate some

albite and aikali feldspars.

e e T LR
w ARSI L
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Taple 5) 1S about 42%

23% diopside. J0% calcite and 9% feldspar. This indicates
pside than expected fFrom preliminacy studies {(see MYy
1985 and February 1988) . The ore samples
wineralogy of about: 30-70%

5.40% feldspar and 1-2%
selective mining

The calculated mineralogy of the feed (Al in

wollastonite,
a l1itcle more dio
ous memoranda of November
date indicate ranges in
5-50% calcite, 1-20% diopside.
obviously very variable and more
he wollastonlke in the feed.

prevl
examined toO
wollastonite,

sulphides. The ore is

may be necessary ro maximise t

. /'5ni.¢w‘
R.S. Bottritl
MINERALOGIST/PETROLOGIST

~
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fable 1. Mineral Canslitulion by XRD (Wt. &, semi-guantitative),
___and samyple descriptions.

|_N0. _ | Deserigtion  [Weil.* DI Calclle  Fsp |

Haad - - - -
AZ Jones PI/\) M/A 55 3G 4 l
Al 15t M5 test, 600 81 17 ! 1
AS Jones washings 69 14 12 !
A6 CFC (Calcite Con) 19 I £8 2
A7 CFT (Middling) 76 18 4 Z
A8 FT {Wall Con) 3?7 7 0 I
A9 C/ioi 74 13 I 2
ALD GC/s2 79 7 13 1
Al Cr53 77 10 17 !
At2 iS4 79 10 10 1
Al3 C/5% 77 a 13 I
Al =400+ i50um 33 i 3 I
ALS - 150+38um 83 10 5 !
Al7 FIT 9i 5} 0 I
Al3 Far 97 ) i 2
A19 F2C 94 4 0 2
*Abbrevialions in table 6.
Table 2: Whole rock analyses - XRF (Wt. £).
N, 5102 Ai203  Fe203  Mgd Cald C02 503 fotal
AN 4] 44 2.30 1.32 3.47 39.51 38.97 0.10 97.11
AZ 4451 3 47 1006 727 2967 352 .12 3862
AS 45.0% 2.71 1.49 5.47 3790 5.3%5 0.08 98.05
§A6 20.96 46  0.90 353 4424 2551 002 9662

49.497 269 Y 561 3672 1.23 0.04 93728
(Au 0e.08 2.3 .78 287 4114 062 0.03 9969
Table 3. Eslimated Mineral Compositions {Wt. 2) .
[N, 5102 Al203  Fe203 M) Ca0 o2 503 lolal
Wull. 51.7 0 0 0 48.3 0 0 100
0 53 25 16 1S 25.9 G 0 100
Caicite 0 0 O 0 56 44 0 100
Fsp (An) 64.9 18.3 0 0 17 0 0 1001
iz 100 Q §] 0 0 0 0 100
L) 0 0 307 Q 0 0 1.2 1819
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Table 4: Whole rock analyses calculated from Table |, 7
N 5102 Al203  Fa203 g0 a0 COZ lntal
AZ 50.15 0.93 1.08 450 4158 .76 100
A% 51.54 0.61 0.6t 255 4426 044 100
AS 45.86 0.63 0.65 2.70 4488 5.28 100
Af 16.9% 0.64 0.40 165 5045 2992 100
A7 5013 0.82 065 270 4395 1.7% ] -
A8 5192 036 0.25 .05 46.42  0.00 100
r_'[gbla S: Calculaled mineral conslitution (from Table 2).
No Woll 01 Calcite Fsp(An) Qtz PO Hem Total
Al 37.46 231 20.4 9.4 1.13 0.1t 0.29 97.02
AZ 21.61 48.5 8.0 123 -035  1.23 7.20 985l
AS 4134 365 12.2 98 -2.02 009 010 97.97
Ab 10.01 23.5 58.0 4.8 0.22 0.02 0.03  96.57
AT 49.40 37.4 2.8 9.6 -2.11 0.04 013 97.76
A 70.45 178 14 105 -059 6063 011 99.73

tabie 6: Abbrevialions

Mol T¥ollastontte (CaSi03)

Di Diapside { CalMgSi206)

Fsp (AnjFeldspar {anorthile) (CaAl25i208)
atz Quartz (Si02)

Pn Pvrrhatite (FeS)




DEPARTMENT OF MINES 732019

Launceston Cffice:
Chemical and"Metallurgical

Laboratory,
IR = I . 287 Wellington Street, '
TASMANIA LAUNCESTON 7240 o
Enquiries:
Phone: _ . 29th Juats 1988
Your ref.- Tasmania Mines Ltd, June
o P.O. BOxX 815
Quir file: . .
' Burnie 73290 Tasmania
Attenticn Mr. J. Scales
l R886
Wollastenite Concentration
I Dear Sir,
l Further to cur previous report on the project,
a further gquantity of Wollanstonite concentrate has been
prepared by the same methods as previously by Metallurgist
K. Austin, i e. fine grinding, magnetic separation and
fleotation.
Results agree extreytely well. The concentrate
l is essentially of the same composition as the one previously
prepared. ¥Yield of Wellanstonite product is slightly
higher. ‘
l The comparative analyses and yields are as follows:
lst Batch ' 2nd Batch
' Ttem % %
l : SiO2 51.8 51.9
A1203 2.4 2.3
l JE‘e203 0.8 .9
Mg 0 2.7 2.8
Cad 41.1 40.8
l L.C.T. 0.6 0.9
l Total 99.4 99-.6
Product vield
Il 51.8 55.0
l Feed Grinding Sizing: 92.6% Minus 38 um.
The slightly higher yield in the second batch is N
' due: to a shorter flotation time for calcite removal.
This also probably accounts: . for the slightly higher
‘ignition loss due to a little more calcite remaining in the
product: ;

Telephone (003K 44 243+ . ... Fax (003} 446565

-
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A fusion point determination was made on the product using
the heating microscope, with the following results.

Fusion Point 1400° ¢
Softening Point _ 1280° ¢

Small test pieceé were made and fired in the electric muffle
furnace at 10007 for 6 hours.

Surfaces of the fired test pieces showed a slight pink
tinge almost certainly due to oxidation of the contalned iron.

Superficial fritting occurred - the test pleces were
quite fragile.

A sample of the Wollastonite concentrate estimated to
contain about 75% Wollanstonite. (See previous letter re mineral
analyses), and a fired test piece is enclosed for vour examination.

A more comphrehensive metallurgical report on operations
and results to date 1s being prepared by Mr. Austin. This
will be forwarded shortly.

Note: Please refer to our letter of 13th April 1988, paragraph 4,
line 1.

Correct “Yield”™ from 75.4% to 51.8%.

The figure 75.4% should refer to calculated Wollanstonite
recovery from total estimated feed content of the mineral.

Yield refers toc recovered mass of concentrates.

Yours faithfully,

Chief Chemist & Metallu

el
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SUMMARY REPORT

ON
PRELIMINARY TESTS

RE.UPGRADING OF WOLLASTONITE ORE

FOR

TASMANIA MINES LIMITED

BY

THE MINERAL SANDS CONSULTANCY

A Mt

N.DAWSON.
SEPTEMBER 19838
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1

INTRODUCTTION

As a follow on to discussions with Mr. C. Whitehead of
Tasmanian Mines Limited a 5 Kg sample of Wollastonite Ore
was submitted for Upgrading Tests.

The objective was to produce a high grade, +90%, Wollastonite
Concentrate. A number of techniques were discussed ie
fine grinding, magnetic separation, flotation etc. as being

applicable to achieving the production of a concentrate.

The following describes the tests conducted and the resultant
data 1is discussed.

TEST PROGRAMME

Previous Mineralogical Studies by the Department cf Mines in
Tasmania {refer Appendix 1) showed that on two out of three

of the ore samples examined, the Wollastonite and in particular
the Calcite contaminant had average grain sizes 800 and 350
micron respectively. On the third ore sample all minerals

were stated to have an average grain size of 50 microm.

Hence, these preliminary tests were aimed at assessing the
possibility of producing a Wollastonite Concentrate by
utilizing a grind coarser than the 20 microns exﬁressed

in the initial Mineralogical work.

The Test Programme, as conducted, is described in the enclosed

diagram - refer Fig. 1 , Page 2

2.1 Crushings

An initial crush to 100% - 300 micron was done by

Fox-Anamet Laboratories in Sydney.

2.2 Wet Magnetic Separatiouns -

The - 300 micron material was passed through a Wet High:
Intensity Magnetic Separator (W.H.I.M.S.)
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The non-mags from the 1st Stage was'repassed through

|

a 2nd Stage. The 2nd Stage WHIMS non-mags represented

| P

95.55% by WT of the original feed. Refer to Appendix
IIT for WHIMS Test data.

This 2 pass WHIMS step reduced the Total Fe as Fe 03

from 0.79 in the feed to 0.1867% in the 2nd pass WHIMS

non-mags. This Fe level is within the Product

SRR B

specification as given - refer to Appendix I.

.
-
[a-]
")

Floctation Tests

-

-
concd

The 2nd Stage WHIMS non-mags was forwarded to Amdel
for flotation tests. '

i
Y| |

g g,

This step was adopted as a follow on to Mineralogical
assessment of the WHIMS non-mags by W. Fander - refer
to Appendix IT . This assessment advised that the
Calcite content of WHIMS non-mags was 70% with

i
Vs

Wollastonite content being 30% (maximum).

Rkl

Amdel utilized a two stage Flotation Approach. The

WHIMS non-mags was ground to 100% minus 150 microm.
An Anionic Float was used to reject the Calcite followed
by a Cationic Float to reject the Silica/Quartz..

The aim was for the Cationic Float Sinks to be enriched
in Wollastonite. -

These Flotation tests produced a Wollastonite concentrate
which by Amdel's assessment contained 57.56% Wollastonite

and 70% Wollastonite by W. Fander's examination.

The main contaminant inthe Flotatioun concentrate

was diopside.

Amdels Test Report is enclosed in Appendix IV,




Additional Magnetic Separation Tests

In an attempt to reduce the diopside content of the
Float Conc. further Magnetic separation tests were
done. The small size of samples available, at this

stage of the test programme restricted these separations
to dry magnetic.

Although a 15% Weight take to magnetics was made
the resultant "non-mags' from the Float Conc. still
contained 20-25% diopside - refer to Mineralogical
Report in Appendix II.

DISCUSSION OF RESULTS

The results obtained from this work showed some potential .

for the upgrading of Wollastonite contents in the ore sample
submitted. In particular

3.

.1

2

Positive Results Obtained.

a.. Significant reduction in Fe levels by Wet

Magnetic Separations.

b. Promising rejections of Calcite and Quartz by
Flotation technique even at a relatively coarse
(150 micron) grind.

Negative Results Obtained.

At the 150 micron grind composites of diopside mineral
are still present in the Wollastonite concentrate.
These could not be significantly reduced by Magnetic
separations.

Grinding finer, for diopside liberation, in particular,.
is clearly necessary.
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Based on the above observations a conceptual treatment
flowsheet is described in Fig. 2, Page 6 . This flowsheet

requires further development.

b RECOMMENDATIONS

Although the work conducted did not produce a +90% Wollastonite

Conc. some of the results obtained were promising.

Provided Market conditions warrant, and assuming significant
tonnages of ore exist, then further Metallurgical work should
be directed towards

a. Conducting a number of grinds to various micron
sizes and conducting WHIMS separations to
assess the coarsest grind which will allow the

ma jority of the diopside to be rejected by WHIMS,

b. Once a. is established, then to conduct Flotation
at this grind, and proceed to use WHIMS on Float
Conc.

This work should be conducted at Amdel in Adelaide with the
final WHIMS tests done by Readings in Lismore.
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Mineralogical Assays




?

e
it

o

Central Mineralogical Services
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Gk T Y™

39 Eeujoh Road., Norwood, South Australla 5067

Telephone (08) 425659 Fax (08) 3463 1820

international:  Telephone + &8 425659 Fax + &18 3631820

Mr. N, Dawson

Metallurgical Censultant

The Mineral Sands Consultancy

Suite 3

Sunnybank Woods Shopping Centre
© 218, Padstow Road

EIGHT MILE PLAINS / QLD. 4123

9th Septembzr, 1988

REPORT CMS 88/9/10

YOUR REFERENCE:

DATE RECEIVED:
SAMPLE NOS.:

SUBMITIED BY:

WORK REQUESTED:

Purchase Order
No. 262

S5th September, 1988
"Wollastonite"
N. Dawson

Mineralecgy

o e

H.W. Fander, M. 5c.

_Ml_ggmx J &/ cph %v BLYSE/L
0 N/Wrss gx [Tepr e
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‘ CENTR‘:N.. MINERALOGICAL SERVICES

Dats  7th September, 1988 -

) IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No.  -MS £8/3/10 Date Recaived:  7:-9.1988
Aolerence  urchase lrder No. 262

Sample No. "Wollastonite™

Nature of Sample: Float Con. Non-Mags.

DESCRIPTION SECTION No.

a. Hand Specimen;

b, Microscopic:

A portion of the sample was mounted in an R.I. oil of 1.63 and microscopically
gxamined,

The sample consists of approximately 65 % wollastonite, 25 % diopside, 7-10 %

carbonate and 2-3 % quartiz.

Almpst all the carbonate occurs as 5-30 um inclusions in wollastonite and

diopside§ same of the quartz 1s free, as single grains and fime-grained

aggregates, and some forms small inclusions in wollastonite.

Diopside is present as very irregular grains, and about half is composite with
wollastonite in varylng propartions; half occurs as free grains in the

10 um to 120 um range, mostly around 50 um.

About 50 % of the wollastonite is free or substantially free (i.e. with only

~— a few small inclusions of guartz and/or carbonate}; the remainder contains

substantial numbers of inclusions or forms composites, gererally texturally
complex, with diopside.

The dicpside is a colourless, very low-Fe variety, and is very prabably

nen-maanetic.

A small trace of pyrite occurs as fine inclusions in the silicates.

H.W. Fander, M. Sc,
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|1 Central Mineralogical Szarvices
- 39 Beutan Road. Norwood. South Australla 5047
: Tetephone (08) 425656 fFax (08) 343 1820
] international:  Telephone + 618 425659 Fax + &18 363 1820

l-‘] Mr., N. Dawson

. H. & N. Investments Pty. Ltd.

' The Mineral Sands Consultancy
l. Suite R

‘I Sunnybank Woods Shapping Centre

oo 218, Padstow Road
' EICHT MILE PLAINS / QLD. 4123 15th July, 1988
' REPORT CMS 88/7/14

|

.

YOUR REFERENCE: Order No. 129

] Facsimile Message 12.7.1988

. DATE RECEIVED: 13th July, 1988 (sample)
h SAMPLE NOS.: "Wollastonite"
I.' SUBMITTED BY: N. Dawson

.] WORK REQUESTED: Mineralogy

lr“] j Mf’“—-a@im ,

L H.W. Fander, M. Sc.
I- Mins2 00 61088 Anprysis o
l: L Flepr e

B
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IDENTIFICATION
l’] SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
! Job No. CHS 88/7/74 Dale Raceived: 13.7.1988
'] Reterence -0 No. 129
- Sample No. "Wollastonite” .
l’r] Nature of Sample: Flotation Concentrate
DESCRIPTION SECTION Mo.

',’] a. Hang Specimen:
"] b. Microscople:

o

I fhe product was examined as recelived, using specific immersion oils.

&] e . . -
Mineral percentages are diffilcult to determine with accuracy because of the

l"J g very different shapes of the mineral constituents, but approximate percentages

T are 55 follows:

5 Free wallastonite - 70 %; clean, thin crystals and needles.
t] Free diopside - 20 %; granular, often with minute apaque inclusigns.
? Free quartz - 1-2 %;

%; clear grains and cloudy masses full of inclusions.
li‘l Composites - 8-10 %;

Sulphides

mainly diopside, with carbonate, quartz, wollastonite,

Trace

ihe presence of diopside in this sample, and its absence in the previous sample
(CMS 88/5/30), suggest that it is weakly magnetic, presumabily due ta the

inclusions; the cloudy masses of quartz may well te magnetic also.

'_, H.W. fander, M. Sc.
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! JCEHTFHAL MINERALOGICAL SERVICES Cate
IDENTIRICATION

]SAMPLE REFORT {Minaralogy, Petrology, Ore Microscoepy)
30.5,1908

CHMS 88/5/30 Dale Received:
Ocder No. 662710
"Wollaatanite"

]Job No._
~lpgierance

'
J
! 1 8smple N,
.

Natwrd of Semple;
. DERCRIPTION BECTION Ma.
( a. Mand Bppeimen:

!'] b. Miorpetopho:

- Representative portionz of material were mounted on slides, using different refractivs

] index olle; the meterial is unsized, and grainsizes ranged from 3 um up to 300 um -

_' thus quentitstive satimates were not possible, and figures given are only
‘ ‘] " approximate.

The semple conslists of at lesat 70 % cslcite, and no more than 30 % wollestonite,

" with a trace to 1 % of sulphidesy the minerals are dominantly free, but there

*‘ are celcite-wollastonite composites.
i

In order to mske & more accurate estimets of the minerals present, & portion

i
l[ l of the sample wes treated with HCl to temove calcitej however, wollaatonite is -
{‘“ also somewhat soluble and thus calcite could not be dissolved without the danger
lr of lesing some wollastonite, Tha 5Gs of the two minerals are fsirly closs alsao,
L§ snd clean seperations on that besis wauld be questionable. Quentitetive XRD or
'}“ OYTA/IGA may be more successful in providing more sccurate data, and [op Bssays
==} > could be used to valculate the amount of calcite present, with wollastonite
.,; obteined by difference (tnis only applies to thia particular eample, which
_] consists essentially only of two minerals).
'::J The sulphides ars fine-grained (1-100 um, mostly < 50 um) end sre frees &nd alesg
| occur &g inclusions in calcite; they consist of pyrite, sphalerite, possible

'j chaleopyrite and 7qalena.

H.W., Fander, M. Sc,
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READINGS OF LISMORE PTY LTD
& COOK' STREET
SOUTH. LISMORE
N.S.W. 2480

732037

FACEIMILE SHEET

TELEPHONE: (066) 21 7451

TELEX: 166158 READG
FAX: (066) 21 9384

CLYIENT FILE: H & N INVESTMENTS

TO; __NOLA 1IINES NUMBE R 07-8411665

FROM (EUGENE DARDENGO DATE: 31/5/88 -

REF NOi RL___ 2650 TOTAL OF ____ PAGES INCLUDING THIS ONE.

4
PLEASE CALL 1IF ANY PAGES NOT RECEIVED.

HEBSAGE:

RE: WOLLASTONITE SAMPLE

The sample received by Readings, after consultation with Neil Dawson wus processed thru

a Readings WHIMS with the objective of altaining maximum extraction of magnetics,

The testwork procedure can be scen below,
along with percent weights obtained around this circuit.

was done by retreating the non magnetics.

A% RECEIVED SAMPLE

This

'@-99% *———‘ WHIMS

NON MAGNETICS
95,55%

100.00%
MAGNETICS - Tl
- .
2.67% WHIMS
N/ M
87.33%
r > SLIMES
96.54% 0.79%
__ AGNETICS T

Samples of head f{eed and final non magnetics have heen sent for chemical assays - Total Fe,

Also have sent the non magnetics for mineralogy.

Regards,

fuge

E. DARDENGO
PROJECT METALLURGIST

To date, no assays are available,
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APPENDIX IV

Float Test Data
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tecnnology and enterprise

Amdel
International Operatigns Graup

HAcorpdraing in 5 A
Csman Place.
Thebarton, S A, 5031

Telephone: (08) 43 5733
fnternaticnal: 618 43 5737

732040

Address all cofrespondence to:
P.O. Box 114,

Eastwood, S.A. 5063,
Austraiia

Telex: AAB272S
Facsimile: {08) 352 8243

- 26 July 1988

0D 3/70/0-06749

Mr. N Dawson

Consultant

The Mineral Sands Congultancy

- Suite 3, Sunnybank Woods Shopping Centre
' 218 Padstow Road

Eight Mile Plains

BRISBANE Qld 4123

YOUR REFFRENCE Purchase Order No. 242

MATERIAL: Wollastonite Ore

IDENTIFICATION: 2907 Test 2 N/Mags

LOCATION:

Tasmania

WORK REQUIRED: Flotation testing.

nvestigation and Report bhy: ,U_'Aarf I.¥W. McPheat

eneral Manager, International Operations Group: Peter M. Cameron

Sydney, MeiGourne, Perth, Canberra, Darwin, Townsville, Represented world-wide,
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SUMPLARY

A single flotation test was carried out on a sample of wollestonite ore

which had been treated by magnetic separation to remove 1ron-bearing
minerals.

The test procedure emnployed anionic flotation to remove calcite, followed by
vattonte flotation bo remove quartz and some silicate minermls,

'he wollastomite contents of the flotation products were calculated from COg

nnd acid soluble calcium assays. Although the precision of thiz technique

needs to be verified for the ore sample tested, the results indicate that
the sample was upgraded from a feed grade of 22% wollastonite to a

concentrate grade of 57% wollastonite, for a wollastonite recovery of 66%.



FLOTATION OF WOLLASTONITE ORE

ENTTRODLA L LON

0
3

sample of wollastonite ore was rece:ved for testing.

This sample had
previously been bLeented by magnetic separation to remove iron bearing
minerals.

A
L

the time of testing, little was known about the mineralogical compogition

> the sample, but b was assumed that the major gangue minerals present
were calcite and quartz.

‘The validity of this assumption was not confirmed
tercaugse of the client’s doubts concerning the representivity of the ore
cample.

The client requested that a single preliminary test be undertaken to examine
the [lotation response of the sample using a feed grind of 100% passing
A0 .

FLOTATION TESTING

m the basis of the above assumed mineralogical composition a flotation test
was undertaken using a 1000 g feed charge stage ground to the requested
size. The ground material was deslimed, using a 50 mm dia cyclone.

Crinding and flotation were carried out using distilled wmater,

aming water wasgs used for the desliming,
thireo Y lmes

Adelaide

and the deslimed material was washed
on a vacuum filter with diatilled water.

2.1 Anionic Flotation

antonic flotation was carried out without pH adjustment. The pulp waa

conditiored with sodium silicate to depress wollastonite and then with
calecium chloride to mctivate quartz.

r1ve stages of rougher {lotation were carried out using an anionic
corlleclort based an Acintol FA-1 (tall o1l fatty acids).

2.2 talionic Flotation

Cationte flotatieon was undertaken

ocn the anioniec flotation tailing to remove
Aquartz and some si1licate minerals

as the froth product.
The pH of the anlonic talling was
three stages of rougher fleotation
CA lecoconut fatty amine acetate).

adjusted to 4 using sulphuric acid and
carried out using the collector Flotigem

The flotation conditicns are given in Tahble 1.

The composition of the collector is given in Appendix A.
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The test products were assayed for acid soluble Ca and for CO5;. The results
are shown in Appendix B.

The wollastonite and calcite concentrations were calculated assuming that
cnlaite wag the only carbonate mineral present, that wollastonite 1s aciad

sotuble and that wvollastonite and calcite were the only acid soluble calcium
minerals present.

The: flatation test results are shown in Table 2. Based on the assumptions
atipulated above, the flotation feed (before desliming) contained 22.5%
vollastonite and 42.9% calcite. The wollastonite concentrate {(cationic

talling) contained 57.68% wellastonite and the corresponding wollastonite
recovery was 66, 3%,

o~

Calcite remaoval by anionic fiotation was good.

[t should be notex] that the wollastonite content of the Anionic Rougher
Concentrate 1 and 2, calculated from the CO; and acid soluble Ca assays, was
-12.3%. 1t is evident from this result that the analytical procedurez used

arnd the assunptions made concerning the mineralogical composition of the cre
need to be verified.

Until a confirmed analytical technique for wollastonite determination is

available the accuracy of the results presented in this report cannot be
st.ipulated and the results should be used with cautilon.
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APPENDIX A
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——

-
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——

COMPOSITION OF ANTONIC COLLECTOR

The anitonic collector had the following composition:

I-«‘ . Weight %
!

'_ . ointol Fa-1 (tall o1l fatty acid) 58.2
_.] - Dratillare (exvtender) 38.8
l;—f o Terric X-10% (emulsifier) 3.0

a ‘ \
l J Cn

- The above mixture was diluted with distilled water to produce an emulsion
I P containing 5% w/v of the above consituents.

1
..

o 1 OCctyl phenol ethoxylate,
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l""} - o ’
. ASSAY OF FLOTATION PRODUCTS
| |
.'*- j e ASSBYy, X
: Prextict Ca {acid soi) COo
i I e A e
Cavionic R0 Tajl 20.3 ¢.48
' ]. Cavionic Ro Conc 2 + 3 11.1 0.09
|_., Cationic Ro Conc | 10.8 0.21
..]' Anionic Ro Conc 4 + 5 11.8 5.8
l—'] Anlonic Ro Conc 3 28.0 27.3
- Anicnic Ro Conc | + 2 30.0 37.6
.”1 $limes 25.1 20.3
.
;
+
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TaulE 1 conNDp) TIONS FOR WOLLASTON(TE FLOTATION TEST !
REAGENT apinl TION. ku/t
T,'il'i‘le mjn DH e R cT - B e i
e e L MIRE SODTYM CaLUCIUM ANJONIC FLOTLGAM H2504
Condit, Flotatijon SILTCATE CHLORINE COLLECTOR CA
Anlunic Flotation 2 9.6 1
1 0.5

Roueher 1 3 3 9.3 0.5 .

Rourher 2 3 2 9.0 0.25

Roueher 3 3 1-1/2 8.7 G.25

Rougher 4 3 1 8.5 0.25

Rougher 5 3 1 8.3 0.25

Cationijc Flotation

Rougher 1 3 3 5.0 0.075 0.025 2.3

Rougher 2 3 3 5.0 0.025 0.7

Rouvgher 3 3 3 5.0 D.025 nr *

* Not recorded
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0o T A miabebat e ettt T et et b T Lt ]

- WOLL % caLC % WoLL CaLC
! \ ! froduct Cuim.  Froduct Cum.  Froduct Cumo Product G, Froduect Cum.

--J‘,

oL T2l %o Taal 25.38 26.88  57.% 57.38 1.09 1,99 44.2¢9 4é.,29 0.54 0,468
,J T2 Xz Corne 243 5.4 11,29 31.93 53.13 9.9 0,34 7.488 73.%77 0.03 G.68
T tauss Cone 2,26 33,55 30.74 5162 0.48 .71 1.09  77.07  0.03  9.71
l’g_ i L R : A4S 3.30 12,35 18.31 44,70 13.19 J.4e 7.17 24,23 2.71 J.42
\ o fey o Cone 10,71 23.25 2,10 37.41 62,09 15.46 4,42 83,33 15.2¢ 19,21
Lg= are Fe Cone 142 I3.44 34,89 0.00% 22,98 85.7 42,34 ' 88.45 8,48 285.47
: { flrmes 15,30 100.00 19.17 22.47 45.17 42.87 11,15 100.00 14,32 109.060

—
j ..

IR |

e e

[S—

-

e



	Cover
	Summary
	Location Map
	Appendix

