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4. Chemical analyses (Oip Range)

5. Screen analyses



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

05000!1

CON TEN T S (Contd.)

Appendix:

Preliminary Review of Market Potential (T.G.Summons)

Analabs Laboratory Report Champion Road nos 15, 16

Reports on materials by: Coma1co

Unimin

Santos
N. Queensland Energy Pty Ltd
Stirn Lab

(Previous Fracturing Sand Test Results are included
in A.R. 1990-91 relating to testing during the 1991-2
exploration year)

Specificati ons:

Glass Sand (A.C.l.)

(Monier)

Crystal Sand (M.K. Silica) - Product Specification

Specialist Sands T. G and WQ series (Comm.Minera1s)

Foundry, Sand (Monier)
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Introduction

The two licences are located in N.W. Tasmania. E.L.24/88 (Champion

Road) is on a fine sand deposit in the Arthur Lineament and is situated

immediately east of the Arthur River and 30 km S of Rocky Cape on

the Bass Hi ghway. E. L. 25/88 Wi pRange) is on a quartzite and deri ved

sand deposit belonging to the Precambrian Rocky Cape Group and lies 10

km south of Rocky Cape. Both 1icences have been reported separately

previously but a combined report has been considered more appropriate

this time because of the market potential review which has been undertaken

this year.

Champion Road (E.L.24/88)

Exploration 1991-2. Shallow pits dug by hand in the southwest

of the licence (Fig.2) revealed that much of the prospective area

designated in the 1990 Annual Report consists of a thin layer of sand

over bedrock (schist) and does not warrant further investigation.

One area centred on 367200mE 544350OmN, estimated to be 100m x 100m,

was drilled by hand auger to 1m. Samples from two pits were analysed

by Analabs and results are included in Table 1 of this report. This

area contains an indicated 10 OOOrn' of sand per metre depth and the

quality is comparable with samples 1 to 14 although iron content is

appreciably higher.

The new area coul d be accessed by a track along the 190m contour

for 700m from Champion Road but it is not intended to evaluate it

further unless or until a market for the already proven resource in this

licence can be established.

Summary Data. The foll owi ng tables summari se the data so far

accumulated on the licence:

Table 1 Chemical analyses of test· pit samples
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Table 1

CHEMICAL ANALYSES OF SAND SAMPLES FROM CHAMPION ROAD IN P.P.M.

050007

No. IFe203 Ti021 A1203 LoI
T
0.24

0.4 .3 .2 .3

MnlCulCrlNil Si02
-1-1-1- -,;-
1 1- 1- 1- 99.67

1 1 1
1 1- 1- 1- 99.65 0.24

I I I
1 1- 1- 1- 99.64 0.24

I I 1
1 - 1- 1- 99.61 0.31

1 I
- 1- 1- 99.50 0.17

1 1
1 - 1- 1- 99.62 0.26

I I
1 - 1- 1- 99.68 0.18

1 I
0.2 .51."21.2

I
4 5 <515 99.1 0.69

1
3 5 <5 5 99.4 0.35

0.3 .6 .2 .4

4 5 <5 5 99.7 0.22

1 5 5 5 99.7 0.18

.2 .5.2.2

.2 .7.3.2

34 22

34 24

.1 .81.2.2
I

94 123 6 - 1- - 99.55 0.22
I

102 211 4 - 1- - 99.38 0.25

.3 .2.2.3

54 46 10 5 <5 5 99.3 0.33

121 20 1 5 <5 5 99. 6 O. 12

.1 .3.2.2

4

6

8 40 16

4 26 16

4 74 22

2 40 16

4 40 30

9 47 31

4 54 34

<2 34 16

P205 Na201 K20

<2 20 16

130 120

359 276

CaO IMgO
1-

80 1 99
I

100 1140
I

160 1198
I

210 216

220 348

200 265

350 348

682 583

588 580

190 364

294 264

265 252

210 250

90 200

1415 1108

1400 1080 9

230 1680 2
1

797 1660
I

230 1320
I

203 1114 5
I

881113 18

59 193

45 80

91 99

90 145

330 340

200 320

83 366

400 660

630 1510

45 285

36 300

240 1081

640 2116

b 143

c 9

c 39

d 42

9a 64

b 186 570 400

d 128 1170 760

4 57 150 170

5 143 1850 660

lla 83

b 172

6 50 350 300

7 64 350 250

8a 37 70 250

13a 34

d 186

12a 48

14a 19

16 380

15 395

CRI 292 250 190

2 93 500 230

3 107 450 260

I
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(extracted from Sizing analyses of 7 test pits. See AR 1989-90 TCR 89-303)

usage, the term silica flour refers to ,pulverised quartz which is

used mainly in the commercial cleanser market (ref. Ind Mins & Rocks

Nos 1 - 7 by Ana1abs (whole samples) )

)

8 - 14a by M.K. 1Si1ica (-250+75 pm fraction) )

)
Reportedb by Ana1abs ( ) )

) previouslyc by M.K. Silica (- 75pm fraction) )

)

d by Ana1abs ( ) )

)

15.16 by Ana1abs )

Diameter Mass 'X. Cumulative Mass 'X.

+4.75 mm 11.9 11. 9

2.36 1.5 13.4

1.18 4.3 17.7 0

600pm 5.1 22.8 6.2 0

300 4.6 27.4 12.8 6.0

150 5.0 32.4 18.9 12.5 0

75 10.9 43.3 32.1 26.6 32.4

38 22.6 65.9 59.6 55.9 67.6

-38 34.1 100.0 100 100 100

Discussion. By analogy with the Corinna ·Si1ica Flour- the Champion

Road materi a1 is assumed to be derived by disaggregation of silicified

carbonates (see Khin Zaw et a1 in Bulletin 70 Dept of MInes). In current

050008

Table 2

'X.

58

The Commercial Minerals Ltd specifications for

WQ No.

60

pulverised quartz (WQ series) with respect to 38pm content are:

-2-

AIME 5th Ed.1983).

Table 2: Particle Size Distribution

Figure 3: Frequency Curves

Champion Road Mean Particle Size Distribution

I
I
I
I
I
I
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WQ No. %

100 68

200 78

300 98

400 100

(Full specification in appendix)

Champion Road sand has a mean -38)1m content of 341. (Fig.3) which

is extremely fine grained for a naturally occurring sand but is coarser

than all the grades of commercially produced pulverised quartz.

'·Corinna sand is somewhat coarser with a -381Tm content of 1O'X.. The

grain size of the original carbonate rock - stated by Khin Zaw et

al to be 20-300)lm - probably determined the grain size of the replacement

silica.

These deposits are probably best described as very fine sand

or perhaps superfine sand but not -flour-, which implies pulverising

(as in rock flour) and a content of around 50% of 2 to 20)lm material.

A Comalco report (see Appendix) states that Champion Road silica

sand contains 1O'X. of particles > 234 )1m and is therefore a coarse

powder.

The Champion Road sand has an apparent bimodal grain size distribution

with peaks in the -38)1m and +4.75mm fractions. The latter peak is

due in part to composite grai ns of sand and in part to an admi xture of

quartz pebbles from an unrelated source.

The sand has been transported from its area of formation (presumably

Cann Creek magnesite and dolomite) and now occurs as discrete pockets

and hill cappings on Precambrian schist bedrock. Thin layers of

a few cm of this sand are common throughout the licence area.

Corinna sand is described (ibid) as occurring as a residual deposit

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-
I
I
I
I
I
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on the parent rock which no doubt accounts for the presence of agatey

quartz 1n the s11ica/carbonate contact zone. The composites in Champion

Road sand are more l1ke1y due to recementat10n although the net result

is much the same and agatey quartz from pit no.10 were tested successfully

by Temco for furnace feed in ferrosilicon production.

The M.K. Silica plant at Heybridge (now owned by Index Minerals>

was designed specifically to treat Corinna sand for the Japanese crystal

gl ass industry and the acceptable grai n si ze of raw feed is -250+7511m,

which would exclude 85% of Champion Road sand (see Appendix for Product

specification>.

Stri ngent 1imits of contami nants woul d also excl ude Champion

Road sand from this market, particularly the Ti02 and CaO and MgO

levels.

Oip Range E.L.25/88

Exploration 1991-2. Mineral Holdings Australia Pty Ltd has

carried out a reconnaissance auger drilling and in-field screening

of sand on the edge of the sand deposit (figs 4 and 5>. The purpose

of this was to search for sand in the size range -850+42511m (20/40ASTM>

which is the most used fracturing sand grading. The area of this

investigation is about 3000m" and the mean depth of auger holes was

900nln. The result crable 2> shows a significant increase in the

20/40 range over previous gradings; about 1/3 of the area contained

>40% of this size whereas the mean result from previous laboratory

conducted sizing analyses is 25%. The difference may be due to inherent

material characteristics but it is first necessary to eliminate other

causes. It is noted that the field sizings are biased towards the

coarse end of the grading scale when compared with previous results.



No.l0 No.11 No.12-- --
+2000 13 13 11 11 2 2
-2000+850 6 19 6 17 4 6
-850+420 25 44 22 39 33 39

-420 56 100 61 100 61 100

No.13 No.14 No.15

+2000 0 0 2 2 2 2
-2000+850 2 2 4 6 5 7
-850+420 34 36 41 47 38 45
-420 64 100 53 100 55 100

No.16 No.17 No.18--
+2000 1 1 2 2 4 4
-2000+850 4 5 5 7 4 8
-850+420 39 44 36 43 33 41
-420 56 100 57 100 59 100

No.19 No.20 No.21
+2000 19 19 4 4 3 3
-2000+850 5 24 4 8 2 5

-850+420 24 48 27 35 55 60

-420 52 100 65 100 40 100

No.22 No.23 No.24
+2000 3 3 4 4 20 20
-2000+850 2 5 4 8 7 27
-850+420 49 54 47 55 26 53

-420 46 100 45 100 47 100

No.25 No.26 No.27-- --
+2000 4 4 3 3 11 11
-2000+850 11 15 3 6 5 16

-850+420 44 59 47 53 42 58
-420 41 100 47 100 42 100

Table 2

Cumul ative
- Mass t

Retalned

Mass % Cumulative Mass %
Retained Mass t Retained

Retained

FIELD SCREEN ANALYSES K.PINNER ML8M/89
Pit Nos 10 - 27

Mass % Cumulative
Retalned Mass t

Retalned

Particle
Il-iam 11m

I
I
I
I
I
I
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CMLBM/89 EL 25/88
MINERAL HOLDINGS AUSTRALIA

7'73

Quartzite mine

Sand mine

Hand boring area

Oct 1992
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Fracturing agents for use in oil well drilling are currently

imported (unit price as much as $350/tL Dip Range sand has been

tested to 4000 PSI which is adequate for shallow wells. Deep wells

require fracturing sand capable of withstanding 6000 PSI and sintered

bauxite is frequently used in this application because of the difficulty

of finding natural sands of sufficient strength.

The grain size requirements for this application are:

ASTM Screen No. BSS Screen Size 11m Proportion in
Dlp Range Sand t

Check screen analysis of duplicate samples by an accredited laboratory

should resolve this problem.

A further sample of -85D+425~m sand was sent overseas (Stim Lab USA)

for testing to API RP56 standard (Recommended Practices for Testing

Sand used in Hydraulic Fracturing Operations). The sample failed

the API specification in areas of cluster grains and crush resistance.

A duplicate sample was tumble milled for 8 hours and retested with

some improvement in results. It was concluded by the laboratory

that the sand could be used as a proppant in some markets - full details

in appendix. (For previous fracturing sand test results see AR 1991,

TCR 91-3307>. See also reports by Unimin and Santos in the appendix

which support this view.

050015

Mass t retained -averages

Field Laboratory

3

24

2

25

73

100

10

37

53

100

-850+425

-5-

+850

-850+425

-425

Diam 11m

20

20/40

I
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- - - - - - - - - - -BORE NO. DRf!tAlB - - - - - - - - -
SAMPLE INTERVAL M 5"" '1203 F.203 C<2O:l Ti02 = Mtl No2O <20 M<J ."" GEa..CGICAllOO

0-2 ".20 0.2$ 0.20 0.02 0.05 .c 0.01 0.1 "'I: 0.1 0.1 0.01 0.03 o . 2m Hard Fine Grained While Ouanzite
2·3 99.00 0.11) 0.30 0.02 0.07 .c 0.01 0.1 0.2 < 0.1 0.01 0.03 2 - 5m As alloye with sott palch8a up to
3-4 ".90 0.30 0.30 0.02 o.oe '" 0.01 0.1 0.2 • 0.1 0.01 0.03 'JOOmll'l in wldlh.-, 99'<0 0.15 0.30 0.03 o.oe ,( 0.01 0.1 < 0.1 <0.1 0.01 0.03
5-. ".<0 0." 0.30 am o.oe .( 0.01 0.1 0.' 0.1 O.Ot 0.03 5 - 9.5m As abovliiI and talrly hard. IIn8 to.-, "_70 0.36 0.20 0.02 0.07 .( 0.01 0.1 0.' 0.1 0.01 0.03 medium qralnslze,-. 99.10 0.10 Q.3O 0.02 0.06 ... 0.01 0.1 0_3 oeO.1 0.01 0.03.-. 99.20 0.22 0.20 0.02 0.07 < 0.01 0.1 < 0.1 0.1 0.01 0.03
9-10 ".90 0.05 0.20 0.02 0.05 ,( 0.01 0.1 0.' <0.1 0.02 0.03 9.5 • "m SOI1, Party consolidated sand. tine
10-'1 99.<0 0.06 0.20 0.02 0.11 < 0.01 0.1 < 0.1 < 0.1 0.01 0.03 liJtalned. Po.ssibl. \\mi\ 01 o~\dised

" . 12 ".1lO 0.37 0.<0 0.0< 0.015 4: 0.01 0.1 0.1 0.1 0.02 0.0< zone ar13 metres
12·1.3 99.20 0.24 0.30 0.02 0.09 '" 0.01 0.1 < 0.1 0.1 0.02 0.0<
13· loll- 98.10 0.92 0.30 0.02 0.06 .( 0.01 0.1 0.' 0.1 0.03 0.0< 13·1411'1 Oar1l. Brown unconsolidal9d line grained ..nd
14· 15 ".<0 0.68 0.30 0.02 0.08 .( 0.02 0.1 0.\ 0.2 0.04 0.'" '4·20m Harder. line to medium grained
15 ·16 ".60 0.65 0.30 0.02 0.08 .( 0.01 0.1 < 0.1 0.2 0.01 0.03 quartzilQ/sandslone. Ughl brown
18 ·17 ".60 0.79 0.30 0.02 0.07 0( 0.01 0.1 0( 0.1 0.1 0.02 0.0< 10 cream In COlour
17 ·18 ".60 0.78 0.30 0.02 0.07 0( 0.01 0.1 < 0.1 02 0.03 0.03
18 ·19 ".20 0.73 0.30 0.'" 0.0& 0( 0.01 0.1 0.3 0.2 0.03 0.0<
19· 20 ".20 0.88 0.<0 0.02 0.08 0( 0.01 0.1 <0.1 0.3 0.03 0.0<
20· 21 ".20 0.66 0.30 0.02 0.08 .( 0.01 0.1 0.' 0.2 0.03 0.03 20-25m Medium hard line 10 medium grained IIghl
21 - 22 98.10 0.9< 0.<0 0.02 0.07 " 0.01 0.1 0( 0.1 0.3 0.01 0.0< bl'OWf'l '0 cream coloured QuartziTe.
22-2> 98.10 0.8< 0.<0 0_03 0.06 0( 0.01 0.1 0.1 0.2 0.03 0.03
23 ·2_ ".20 0." 0.<0 0.03 0.08 0( 0.01 0.1 0.1 0.2 0.01 0.03
24 ·25 96.30 0.79 0.<0 0.03 0.08 " 0.01 0.1 < 0.1 02 0.01 0.03
25·26 ".30 0.85 0.<0 0.02 0.07 < 0.01 0.\ <0.1 0.2 0.01 0.03 25-2811'1 Solt line Qralned cream caloul'8d sand.
26·27 ".30 0.66 0.60 0.03 0.05 0( 0.01 0.1 <0.1 0.2 0.01 0.0< 26-32m MedIum hard CI'8a.m 10 white, line grained
27·28 ".60 0.;0 0.<0 0.02 0.06 .( 0.01 0.1 < 0.1 0.2 0.01 0.0:1 cuat1zh•.
28-29 ".30 0.56 0.<0 0.02 0.05 .( 0.01 0.1 0.3 0.2 0.09 0.0<
29-30 9660 0.66 0.<0 0.'" 0.05 < 0.0' 0.1 '" 0.1 0.2 0.02 0.03
3Q-Jl 96.60 0.61 0.<0 0.02 O.OS " 0.01 0.1 < 0.1 0.1 0.02 0.03
31·32 98.10 0.79 0.<0 0.02 0.06 <: 0.01 0.1 0.2 02 0.02 0.03
32·33 ".60 0_63 0.30 0.02 0.05 '" 0.01 0.1 < 0.1 0.2 0.01 0.03 32·33m Dan.. brown ",&d 9raln6ld, medIum hard qlJan-z:ite
"'3< 97.1lO 1.0< 0.50 0.02 0.08 '" 0:01 0.1 < 0.1 0.3 0.01 0.03 wllh some wat.r.
3..,5 97.70 1.02 0.60 0.03 0.06 .( 0.01 0.1 0.2 0.3 0.05 0.0:1 33-3511'1 Medium hard, lin. grained, crearrtcoloured
3"36 ".1lO 0.<8 0.30 0.02 0.06 '" 0.01 0.1 0.1 0.1 0.02 0.0< quartzite.
"'37 ".90 0." 0.20 0.'" 0.04 ..: 0.01 0.1 < 0.1 0.1 0.0' 0.03 35·4311'1 Salt brown quanzile grading 10 medium hard
37-38 ".1lO 0.56 0.<0 0.03 0.0. ..: 0.01 0.1 < 0.1 02 0.01 0_03 lighter brown quar1zite at 4311'1. Material
:l8-39 NO SAMPLE gen.rally 11'1. grain.d and w2Jer in hole lrom
,..." ".90 0-42 0.20 0.02 0.0. ..: 0.01 0.1 0.1 0.1 0.01 0.03 35m onwards. Hole abanmned at .3m dU8 \0
4().41 ".70 0.55 0.60 0.03 0.05 .( 0.01 0.1 0.3 0.1 0.01 0.0:1 1088 at bh.
41 ....2 ".70 0.<8 0.<0 0.03 0.04 .( 0.01 0.1 0( 0.1 0.2 0.01 0.03
<2-43 ".<0 0.61 0.60 0.03 0.05 '" 0.01 0.1 < 0.1 0.2 0.01 0.03 43·5011'1 Hard, line grained, White 10 cream coloured.,.. ".00 0." 0.<0 0.03 0.07 '" 0.01 0.1 < 0.1 0.::1 O.OS 0.0< QU8l1zit.e....., 98.20 0.78 0.60 0.02 0.07 0( 0.01 0.1 < 0.1 0.2 0.01 0.02 N.B, The o...."apping Inlerval between boras DAP1A and
""8 98.10 0.88 0.<0 0.02 0.06 '" 0.01 0.1 0.2 0.3 0.03 0.03 CAP1S, ~ 40 10 43 rr'lelrell, indlcales aome ...ariation In

464' Q8.,0 0.81 0.50 0.03 0.07 " 0.01 0.1 ..: 0.1 0.2 0.01 0.03 colour and may gllle an indication 01 degre. or varialion
4'''' ".30 0.74 0.60 0.0< 0.06 " 0.01 0.1 < 0.1 0.2 0.01 0.03 alot:l!l. strike. Ground 'Nalar le...el imersected al 4Sm.464. ".30 0.73 0.60 0.'" 0.06 '" 0.01 0.1 < 0.1 0.2 0.01 0.03
'~60 ".00 0.91 0.<0 0.03 0.07 '" 0.01 0.1 0.1 a.' 0.01 0.03..." ".<0 0.65 0.30 0.02 0.08 '" 0.01 0.1 0.1 0.1 0.05 0.03 50·52m MedIum to ClJa~ graif\9d unconSoo"t1aledo .and
51·52 ".1lO 0.52 0.30 0.02 0.05 .( 0.01 0.1 0.1 0.1 0.11 0.03 with considerable waler IIghl brown In colOlJr.
52·" ".70 0.31 0.30 0.03 0.05 '" 0.01 0.1 0.2 0.1 0.03 0.03 52-SSm Han1 line ralnad Ii I'll brown uanzile.,,,. ".1lO 0_31 0.20 0.02 0.05 .( 0.01 0.1 0.2 0.1 0.08 0.03
"-55 98.90 0.:19 0.20 0.02 0.06 " 0.01 0,1 <a.' 0.1 0.02 0.03
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- - - - - - - - - - -BORE NO. DRP1A/8 - - - - - - _ c ..... _

..... ".50 0.60 0.'" 0.02 0.06 0( 0.01 0.1 0.1 0.2 0.02 O.O:J
56-'7 ".60 0.<0 0.'" O.O:J 0.05 c 0.01 0.1 0.' 0.1 0.01 O.O:J
57-58 ".70 0.55 0.20 0.02 0.06 < 0.01 0.1 0.1 0.2 0.01 O.O:J
56-59 99.10 0.33 0.20 0.02 0.05 « 0.01 0.1 0( 0.1 0.1 0.02 O.O:J
5HO ".70 0.50 0.20 O.O:J 0.06 0( 0.01 0.1 0.1 0.2 0.02 O.O:J
Il(Hll ".00 0.32 0.'" 0.03 0.05 0( 0.01 0.1 0.1 0.1 0.02 0.02
61-62 ".00 0.29 0.20 0.02 0.04 < 0,01 0.1 0.1 0.1 0.08 0.03
52-63 99.10 0.26 0.20 O.O:J 0.04 < 0.01 0.1 0.1 0.1 0.05 0.03
~ ".20 0.22 0.20 0.02 0.03 < 0.01 0.1 < 0.1 0.1 0.02 0.04......, ..... 0.42 0.20 0.02 0.06 < 0.01 0.1 0.1 0.1 0.02 O.O:J
~ 99.10 0." 0.20 0.02 0.05 < 0,01 0.1 < 0.' 0.1 0.02 0.02
....7 99.10 0.:37 0.20 0.02 0.0s. 0( ttOl 0.1 < 0.1 0.1 0.01 0.02
57-68 ".20 0.39 0.20 0.02 0.04 < 0.01 0.1 <0.1 0.1 0.03 0.02...., ".20 0.29 0.20 0.02 0.04 < 0.01 0.1 < 0.1 0.1 0.01 O.O:J
69-70 ".60 0.73 0.20 0.02 0.013 <.0.01 0.1 'C 0.1 0.2 0.01 O.O:J
70-71 ".70 0.62 0.20 0.Q1 0.06 < 0.01 0.1 < 0.1 0.2 0.03 0.03
71-72 ".70 0.54 0.20 0.02 0.06 0( 0.01 0.1 < 0.1 0.2 0.07 0.03
72-73 ".60 0.76 0.20 0.02 0.06 0( 0.01 0.1 <.0.\ 0.2 0.02 0.03
73-74 ".60 0.79 0.20 0.02 0.07 < 0.01 0.1 <0.1 0.2 0.0' O.O:J
74·75 ".50 0.65 0.30 0.02 0.08 < 0.01 0.1 0( 0.1 0.2 0.01 O.O:J
75-78 ".30 0.72 0.20 0.03 0.07 0.11 0.2 0( 0.' 0.1 0.10 0.03
76-77 99.10 o.:n 0.20 0.03 0.04 0.06 0.1 < 0.1 0.1 0.07 0.03
n-7B ".60 0.37 0.10 0.01 0.06 0.05 0.1 < 0.1 0.1 0.22 O.O:J
7B-79 ..... O.Al 0.20 0.02 0.05 < 0.01 0.1 0.2 0.1 0.,4 0.03
79-60 98.70 0.65 0.20 0.02 0.08 0.01 0.1 0.1 0.2 0.10 O.O:J
8O-lIl 97.80 1.22 0.20 0.02 0.12 < 0.01 0.1 0.1 0.4 0.01 0.03
81-82 ".50 0.63 0.20 0.03 Ct07 < 0.01 0.1 O. , 0.2 0.0-4 0.03
62·63 ".00 0.23 0.<0 0.03 0.04- 0.01 O. , < 0.1 0.1 0.0:2 0.02
113-84 ".60 0.23 0.40 0.02 0.04 < 0.01 0.1 0.2 0.1 0_03 0.03......, 97.80 1.06 0.<0 0.04 0.09 < 0.01 0.1 0.1 0.' 0.05 O.O:J..... ..... 0.32 0.<0 0.04 0.0-4 <.0.01 0.1 <0.1 0.1 0.0'3 O.O:J
....7 ..... 1.46 0.<0 0.04 0.12 < 0.01 0.1 0.4 O.S 0.01 0.03
87-88 98.10 0." 0.30 0.04 0.07 0.06 0.2 < 0.1 0.2 0.07 0.03..... ".60 1.62 0.40 0.04 0.15 < 0.01 0.1 0.2 0.5 0.0:2 0.03..... 98.60 O.JO 0.<0 0.03 0.05 < 0.01 0.1 0.1 0.1 0.02 0.03..." ".00 0.27 0.<0 0.04 0.04 0.07 < 0.1 < 0.1 0.1 0.01 0.02
91·92 99.10 0.:25 0.40 0.04 0.05 < 0.01 0.1 < 0.1 0.1 0.01 0.02
62·" ".20 o.,a 0.40 0.03 0.03 < 0.01 0.1 < 0.1 0.1 0.01 0.02
"... ".<0 0.62 0.40 0.04 0.07 < 0.01 0.1 < 0.1 0.1 0.05 O.O:J
94·95 ..... 0.33 OAO 0.04 0.04 0.05 0.1 < 0_1 0.1 0.05 0.04- ".60 0'" 0." 0.04 0.04 < 0.01 0.1 0.2 0.1 0.0:2 O.O:J

"'07 98.70 0.46 0.<0 0.07 0.07 < 0.01 0.1 < 0.1 0.1 0.01 O.O:J
97-98 ".80 0.45 0.<0 0.06 0.06 < 0.01 0.1 < 0.1 0.1 0.01 0.03..... 98.70 0.49 0.30 0." 0.05 < 0.0' 0.1 < 0.' 0.1 0.01 0.03
99-100 ".20 0.20 0.30 0.04 0.04 < 0.01 0.1 < 0_1 0.1 < 0.01 0.03
100-101 ".00 0.38 0.<0 0.04 0.04 < 0.01 0.1 <0.1 0.1 0.01 0.<0
101-102 ".80 0..45 0.30 0.05 0.05 < 0.01 0.1 <.0.1 0.1 0.01 O.O:J

Page 2

55-59m Dark grading 10 light brown m9dlum hard, tins
10 medium grained Quanzi'ls.

S9-60m As lI~e bU1 cream In colour.
60·69m Allernaling hard and sort line 10 medium

grained brown quanzlle - predolTl1llamly hard
malerial.

69·82m Medium 10 nne grained, medium hard [some
solt patches 01 minor e~[9rn) wtlil9 10 Ilgtu

brown quanzne. NoTable lOher palcn
'rom 76 10 79m.

82-85m Soh medium aralned cream fO while uar1:tI19.

85-86m Hard male rial 01 similar descrlolion 10 above .
8S-90m Sol[ unconsclidaled sand. Fine 10 meClium

orain SlZ8 cream In colour.

90·94m Darker ma1erfal as above.

94·95m Soil unC9mented llnO!LID'atnlJd WM9 sand.
95·99m Medium [0 li"8 grained uncon90tidated soM

sana crsam In colour.

99·100m Soft uncel'l"lsnted ti"e Qrained white sand
l00-102m As lor ImeNal 95-99m . hole abandoned

dUe 10 cave in 0' sand.

EOH
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Source of Data

MINERAL ROLDINGS AUSTRALIA PTI. LTD.

050018

A.C.I. (Australian Glass Manufacturers Coy)

Hepworth Minerals & Chemicals Ltd.

Monier Ltd.

Table 4

6

6

3

3

6

7

1 7

6

S

6

4

No. of
Analyses

March, 1991

July, 1990

June, 1987

October, 1990

October, 1989

July, 1989

June &

Average

THOMAS MOUNTAIN SAND

GIIEMICAL COMPOSITION

(Unbeneficiated Samples)

Element/Oxide

SiO, 99.83%

AI,O, 293 ppm

Fe 2 0 3 222 ppm

TiO, 300 ppm

MgO ~ 186 ppm

CaO
/.( 79 ppm

MnO 12 S ppm

Li, ° 2 ppm

Na,O '< 213 ppm

K,O '( 96 ppm

P,OS '( 100 ppm

So) 767 ppm

ZrO, 36 ppm

Cr,O] 1 . S ppm

Cu ppm

U O.S ppm

y ppm

Tasmanian Dept. of Mines

T.S.L. Group P.L.C.

Unimln Corporation

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



MINEnllL 1I0LVINGS IIUSTIlIILlII PH. LTn.

T(fOHIIS MOUNTAIN SIIND

1990
1990
1990
1987

I,

3

E

4

E

* 5
o 7

1 4

40·8 1 4

10

12

'0..4 12

7

"\1.4 10

'\3... I,

lllD

Table 5

Decemher,
October,
October,
.J<1l1uary,

1 . J 1 I . J 1

O.OJ 1 • J 4

0.16 1 .50

0.15 1 .65

0.J5 2.00

o . '18 2.18

G • I, 1 9. 19

10.26 '27.45

10.82 1,().21

1 3 . II, 60.01

'I . 0 1 G"I.02

1 I, .37 81.19

8. 1 2 89·51

2.74 92.25

2.30 9 11.55

--~,

% Hass Retained No.
IndIvIdual Cumulative of Analyses

(Unbeneficiated Material)

PIIIlTIGLf: SI?E IHSTIlIUUT ION

U.S.II. Sieve IIperturc
A~"f""

4 4 . 7 5 min

8 2.Jn min

10 2.00 mm

1 6 1 • 1 B mm

18 1 .00 mm

20 850 It

JO nOD p.
i

1,0 II? 5 p.

50 JOO It

60 250 It

70 212 I'

100 150 It

1 1,0 lOG I'

200 75 p.

400 38 II

-~81t

Source of Data

(E : extrapolated from adjacent values)

IInalabs,
MK Silica,
Tas. Dept. or Mines,
Yuba Silica

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



--------------------

06

-

------~IO<; ~
c>

---- - ----. 09

-~----.-.-~ JL
08

~s:. C";,4 ~s.'i

(y-) l "0 0' ,,-)

J
I

~~
·-·-·-r-- t-~- -.--...--

. cT to
.--~ • I

__1. __ .

I

'-- _--w,,--"---'---'--'J._~I___,____,__,I:,_,__......,,~'--'--'-"__, __-"-----'-_---'-'----'-=.t.:::c::r:::d_---'--~--'-----.Jo 0[
10 5 2 0.5 0.2 0.\ 005 '\).02 0:0\ mm

20 - - -.-

10 - -,.1-
0 ' ,
100 SO 20

60 f--- ----

90 -- -- -- -- --

80 I- - ~- -- ._.- .---- ~--..----

LAB. l'f:~J_' _ l °-CAl--I-r-Y IEDlh'.EIF AIL-\LlIII P'''';'''''TE;~

f---------------L- . 1 NIeJ>." <::'''''(1''''''''' 1>." Rc-"'se ~"'''' ~,= SI = ~
COA~SE A(";G.'EGAiE ~- FINE J..GGR~Ghlt A77-1957 I(onc~:l:) I,

-----l-_ r-="~'-~-~=-,-c---------:"--""::~~
COt.3SE AGGR~GATE fl~lf AGCRfS,\;E 8iNC~~ N,\ \ 1 01 0',J

C062[[ PEEBLE J GRAIIULE 5 AND ' -, .. ' .. ,.. ,. SIL';' ~o:"".',

f----;-----!---------,-------:,----- ;--- ~V~..:C.:::OA.:..'::.,::.,-!::---=:::..::::--,~M:::Ec:G::IU:::..:~I-'-'FI:::.Ii:..[ __~V::...:.f:::.II.:::·E-l----____,_----=____l
-6 -I -I -3 -1 -I 0 1 4 I 6 ~

f---....L--,---.L_-_.L' L .LI -l.I. ....L1 -'- _~~;;---.L----11-------.L1 IL__I
75 S] ]7.5 16.5 I' 9.S US 2.]6 1.13 0.0 -''-'', D., .U~ O.IS O.Gil Om3 '\"'.5,,d. I;,,,

leo -----'--,'-' ''------'.1_,_'.-' ,-------Lj.. I , I-'------f--'---'----'----L-[,.--'---!'----i------.!.......-c--LL--'--;-''---''---'-----'1---'--------'--'-------j a

--I'~' --II-
I

40 - -

30 I- --

Q
~

z 70 I­
«
~
~

oc

0'
~

:$
-- 50 L

o;;---



SUllI1Iary Data:

1). Quartzite. A ridge of quartzite strikin9 NW-SE and dipping SW passes

through the licence area and has been mined in the lease CMLBM/89 for the

ferrosilicon and silicon metal industries. There is no current

production due to the closing down of both these operations.

Drilling of the southeasterly end of the quartzite ridge has

been proposed but has been postponed pending development of a market for

the quartzite.

Temco analyses of drilling through the quartzite ridge are sUlll1larised

below.

In 102m of drilling through the quartzite on the SE bank of Hogarths

Creek the fo 11 owi ng sequence was recorded: 0-85m hard quartzite wi th

soft bands (9~14, 25-29, 35-36, 49-52, 82-85) and 85-102 sand (soft

sandstone). The complete log and chemical analysis is given in Table

3. A 17m true width (52-69m) was selected by Temco as a suitable

mining target as shown on the schematic section (fig. 6). The grade

of this section of the hole was 88.9% Si02 with 0.37% A1 203. Quartzite

from the 8.H. collar was successfully furnace tr1alled by Temco.

The average grade of this 4000t was 98.7% Si02 and 0.21 A1 203.

2). Sand. Mean chemical and sizing analyses of sand from the licence

and lease are given in Tables 4 and 5 and Figure 7. Sand is currently

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

40/70

701140

140

30/50

-6-

-425+212

-212+106

-106

Total

-600+300

39.5

22.5

10

100

37
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N~.f) 0.01

~ <0.01

C-J> <0.01

~
("0.01

A-1.J)b 0.02-

'Ii0;.
0.05

~,g,...J0!.
0.0\5

Cr-~3 0.0002-

,

~M \joBfW,T
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Discussion

is continuing to be made for utilisation of sand and quartzite from

already mentioned, a range of industrial applications has been and

Figure 11 indicates the cumul ati ve frequency

P. iQ.Australia have recently commenced production

The ACI purchase acceptance standard· and the Monier

Contaminant Upper limit (ppm)

Fe203 350

A1 203 4000

ri°2 500

CaO + MgO 700

Specification of raw material:

The sand is however of acceptable quality for the production

It is noted that the most recent consignment of processed

61 ass sand.

In additi on to the gl ass sand and metall urgi cal quartzite markets

being mined (location on figure 5) and supplied to ACI for table glassware

production on a spot sales basis but as yet a sales contract to secure

by 20ppm.

o') (Ii) ') "IL \; i ,.~,~.

market.

of table glassware by ACI and is currently being produced for that

this specification and with regard to chemical purity, the sand is

in the table with S102 up to 99.88% and Fe203 down to 150 ppm as per

attached ACI analysis.

outside specification in respect of Si02 content by 0.3% and Fe203

specification (fine sand and superfine sand for glass making) are

the long term future of the operation has not been finalisid.

for comparison.

Ideally the sand contains Hl't oversi ze and Hl't undersi ze to meet

curve for the specification and the grading of the -600~m Dip Range sand

sand was of significantly higher grade than the mean values listed

given in the appendi x.

in Victori a.

1) Sodium Silicate.

these 1icences.
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The sand meets the Monier specification with respect to contaminants

2) Fused Silica. This (and fused alumina) are produced in USA

and Japan for the manufacture of abrasi ves. The preferred si ze range

of raw materi ali s -8mm+2mm and s11i ca content: 99.8%. The market

Quartz sand of high purity is required4) Other Applications.

99.6%, A1 203 : 400 ppm, Fe203 : 600 ppm, 1102 1600 ppm,

0.10%). Full specification in Appendix, see also figure 11.

There is a 1imited market for foundry, sand as most foundries

are located in mainland states and their suppl ies are secured under

contracts. The main Tasmanian foundry is controlled by Boral which

is also a major sand supplier. Attempts to secure an outlet in the

local market have so far been unsuccessful.

(Si02

Lor

is limited to 6-7000 t.p.a. and would be an outlet for the Thomas

Mountain quartzite mine since the closing of ferrosilicon and silicon

metal production in the state.

3) Foundry Sand. There are several specifications of size gradings

in the foundry industry and two (by Monier) are listed in the appendix.

These two have AFS fineness numbers of 37 and 47 but ina 11 st of

eight naturally occurring foundry sands in USA the fineness number

ranges from 29 to 191. The finer grades of sand produce the highest

numbers and are employed for precision castings and non-ferrous castings.

Dip Range sand has an AFS number of 78, but removal of the -75~m

fraction reduces it to 55.

Grain size limits: 850~m/i5%, +150~mL85% and +106~m~95%

Requirements: estimated 22 000 t.p.a.

Dip Range sand is within specification and prospects are good

for utilisation in this market.
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in the production of ceramics, refractories, plastics, adhesives and

grouts. Full specifications from Commercial Minerals of their G,

T and WQ series are included in the appendix.

Figures 8, 9 and 10 show the frequency curves of these gradings.

The -150\lm fraction of -Champion Road sand is indicated on these curves

for comparison. The closest approximation is in the G series.

Sizing by sedimentation carried out by the Oepartment of Mines (R904)

and reported in 1990 indicates that Champion Road sand has 941. +20\lm

and 0.61. -lO\lm.

Comalco, in their assessment, suggested a possible use of Champion

Road sand in insulation. This outlet may only be feasible if a local

market could be established as the unit price is unlikely to be sufficient

to warrant transport to an interstate market.

Market Potential

The wi de range of specifi cations wi th rega .rd to chemi ca1 purity,

grain size distribution and physical properties of industrial minerals,

their low unit price and Tasmania"s relative isolation makes it difficult

to secure sale contracts in what is a highly competitive market.

Mineral Holdings has commissioned a market survey of sand, included

in the appendix to this report, which highlights some of these problems.
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INTRODUCTION

PRELIMINARY REVIEW OF MARKET POTENTIAL

FOR SILICA SAND & SILICA FLOUR

Appendix 1.J
distribution

with D25 =

Typical Characteristics

The Thomas Mountain deposit of silica sand is considered to
be formed by the weathering and desilicification of matrix
silica from bedrock orthoquartzites, and much of the sand
appears to be in situ.

The deposit occurs over approximately ~m of strike,
averages ~m in width, and averages approx. 12m in
thickness; wide spread pitting and drilling is sUfficient
to permit the estimation of an indicated sand resource
totalling approx. 1 millinn ~nnnes.

Because of the relative isolation of TasmanIa from mainland
Australia, certain outlets for the sand are precluded due
to cost of freight over Bass Strait; accordingly, some of
the potential applications only exist in Tasmania as shown
in Table 1;

-

Mineral Holdings (Aust.) P/L holds severai types of Silica
resources in north west Tasmania ranging from lump silica at
Thomas Mountain mine. silica sand adjacent to this mine, and
silica flour at Champions Road and near Cann Creek. Potential
uses for all these resources are varied, and this review focuses
on the silica sand and flour .

Oro .n 'J '};JIll...,,-.

This sand is of high chemical quallty (refer
.with 99.5% SiO" and has a particle size
(Appendix 2.) mainly between 1.0mm and 77um,
450~, D50 = 2r5~. and D75 =175~.

... Potential Markets

The likely applications for the sand include precast
concrete products (face and layer), proppants (to promote
hydraulic fracturing of hydrocarbon reservoirs), filters
(water purificationl, foundries (moulding sand),
ceramic/glass, abrasives and chemical (feedstock in the
manufacture of sodium silicates). Further details are
shown in Table 1.

I,
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"P....\>J .. ~'"'\Cl.. R"" ...~"
Est.Consumption Unit Gross Sales

Product It/yr.) S. P. Potential
Code Use _/l..s;", ""~ \>\C\"""ct.\e t Tas. Mainland ( $ / t) ($000)

31 Face -3.00 mm + 15 0 11 20,000 NA 15 300

•
32 ' Proppant 12/20 -1 .70 mm + 85 0 11 - ? ? ?

33 F11 ter 16/30 -1 . 18 mm + 600 11 ? 1000 100 100

34 Layer 16/50 -1 . 18 mm + 30011 500 ? 1 10 55

35 Proppan t 20/40 - 85 0 11 + 42511 - 3500 450 1515

36 Chemical 20/140 - 85 0 11 + 10611 NA 22000 45 990

31 Proppant 30/50 - 600 11 + 30 0 11 - ? ? ?

38 F11 te r 30/60 - 600 11 + 25 0 11 ? ? ? ?

39 Glass - 60 0 11 + 15 0 11 23,000 NA 20 460

310 Foundry 40/60 - 42511 + 25 0 11 500 ? 80 40

311 Proppant 40/10 - 42511 + 212 11 - ? ? ?

312 AFS60
~

-'-'-'-_.~ .-
Found ry 50/100 - 3 00 11 + 15 0 11 - 250 190 .48 .

313 Proppant 10/140 - 21211 + 10611 - ? ? ?

31 4 Ceramic ? 15000 40 600

315 Abrasive Variable ? <100 600 60

I
I
I
I
I
·1
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TUOMAS MOUNTAIN SAND

PRELIMINARY REVIEW OF HARKET POTENTIAL IN AUSTRALIA

O~.0033

TABLE 1.



- page 2.

Comments

·}peration production costs were estimated as follows:

Face, glass and filter sands appear unprofitable.

(ie. fil'st screen 1.18mm,
2nd screen 850/600/425 urn,
3rd screen 150/106 urn etc etc)

Washing- $3/tonne

Screening-$3/tonne/screen

thus mining, washing and a single screening exercise would
cost $11/tonne.

The data shown in Table 1. lists the likely sand products
as S1, S2 etc. in order of decreasing size fractions, and
the data on consumption, selling prices and gross sales
potential are not exhaustive but assumed to be
satisfactory at this stage of assessment.

1)~{\I)rILl\ lIJ \) . V .

Figre 2. is a plot percentage yield versus gross market
value, and Figure 3. relates profi t index to gross market
value for selected sand products .

These production costs were divided by the yield of each
size fraction to obtain the effective cost of production,
which was then divided into the unit selling price to
derive the operational Profit Index (refer Table 2.)
A Profit Index of 1. is equated with an operational break
aven situation.

Mining - $5/tonne

For single sand product output, the product with the best
potential (ie. most profitable) are!

20/40 proppant > 50/100 foundry > layer > ceramic >
chemical> 40/60 foundry.

a) Produc Lion of 20/40 proppan t; 40/60 foundry;
? 60/100 glass sands

b ) Production of 16/50 layer; 50/100 foundry sands

c ) Production of ? 16/400 ceramic sand

d ) Production of 20/140 chemical sand

However, use of the sand resource could be optimised in
several ways:

••
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Effec ti ve
Prod. Selling Operational

Prelim. Prod. Cost Yield Cost Price Profit
Product $/tonne " $/ tonne $/tonne Index

Sl trFace 14 80.1 17 . 5 15 0.9

S2 Proppant

S3 Filter 14 7.5 186.7 100 0.5

84 Layer 14 44.6 31 .4 110 3.5.
S5 Proppant 14 24.7 56.7 450 7.9

S6 Chemical 17 86.7 19.6 45 2.3

S7 Proppant

S8 Fil ter

S9 Gla"ss 17 72.2 23.5 20 0.8

S10 Foundry 17 32.6 52. 1 80 1 . 5

S 11 Proppant
- --_ .. . ---

S12 Foundry 17 35. 1 48.4 190 3.9

S13 Proppant

S 14 Ceramic 17 95.0 17.9 40 2.2

815 Abrasive ? 14 ?25 56 600 10.7

I
I
I
I
I
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THOMAS MOUNTAIN SAND

COMPARISON OF POTENTIAL APPLICATIONS IN AUSTRALIA

TABLE 2.
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Commen ts con t' d. )

b: (500 x 110) + (250 x 190) = $102,500

a-l! 3500 x 450 = $1,575,000

effective

effective

= 14/0.25 =screens

- --. -

in lIustralia for each of the
generate the following gross

and 2. screens
$19.6/tonne;PI = 2.3

penetration
above would

Mining, washing and 2.
$56/tonne.

Composite production allows certain economies so
that the effective production costs are modified;

Effective value = 450 x 0.25 = $112.5/tonne

PI = 2.0

PI = 4.9

Effective vaiue = (450 x 0.25 ) + (80 x 0.33) + (20
x 0.21) = $143.1/tonne

Mining, washing and 4. screens = 23/ (0.25 :,. 0.33 .,:
0.21) = $29.1/tonne

Mining, washing and ? 1. screen
production cost = $14.7/tonne; PI = 2.7

PI = 4.6

Mining, washing
productions costs =

(3500 x 450) + (500 x 80) + (2940 x 20) = $1.673.800

Max imum marke t
cases outl ined
revenues:

a-2:

- page 3. -

NB: case a. would result in a surplus of 40/60 foundry.
sand of 14033~500 = 13533 tonnes.

Effective value = (110 x 0.45) + (190 x 0.35) =
$116.0/tonne

d: 22;000 x 45 = $990,000

c: 15,000 x 40 = $600,000

a ~ 1

a: 2

b: Mining, washing and 3. screens = 20/ (0.45 + 0.35) =
$25/tonne

d :

c:
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r ClJAHillotls -, RoAD SILICA HOUR I

Potential Markets

Typical Characteristics

Group two; sand for use in ceramics, foundries and
pre-cast (layer) applications

..

050037

(20/40) sand and sand for chemical

(~:;:.- II". ~

- page 4. -

constrained to the Australian market,
confirm the sand as being suitable for
the international market (including

etc.) should be investigated.

proppantGroup one;
use.

The Champions Road deposit of silica flour is believed to
have formed by the silicification of dolomite, followed by
fluvial transport to the present setting.

The silica flour is of high chemical puri ty I Appendix 3.)
with 99.6% SiO, and has a broadly bimodal particle size
distribution (Appendix 4.) ranging from approx. 20mm to
< 38 um;D25 ~ 3mm, D50 = 700~, D75=35Q. The flour material
is typically < 150 um ,but has -been''Oiluted'' by larger
fragments of quartz and cemented flour; screening of the
flour to Imm gives a PSD curve similar to the Corinna
deposit of silica flour.

The total resource has not been comprehensively explored
and work to date indicates an inst"tu indicated resourCe
totalling approx. 500,000 tonnes in one of the deposits.

The likely applications for the flour include fibre glass,
glass, fluid loss agent (oil/gas reservoirs), refractory
additive for cement (oil/gas), ceramic, foundry (DRO) and
possibly chemical.- fUll details are shown in Table 3.

No major potential user of silica flour has been located in
Tasmania, such that the best potential has to be mainland
Australia and overseas markets. The data shown in Table 4.
is based on actual production costs at the MK Silica plant
near Burnie, where,excluding freight and royalty, the unit
cost = $56/tonne; if certain modifications were done· to
the plant (ie. installation of an extra- belt drier), the·
cost would drop to $48/tonne. Similarly to the sand
assessmen t, no allowance has been made for capi tal
expenditure in Table 4.

1. Ongoing Market Research and production pre-planning should
be focused in two areas;

2. The review has been
but if current tests
proppan t use, then
bauxite substitution

lUI Conclusions

{, A,':-.1

I
I
I
I
I.,
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I

TABLE 3.

U• ,., i) 0 3 ,~,,) I] _ ~. 6

CHAMPIONS ROAD SILICA FLOUR

PRELIMINARY REVIEW OF MARKET POTENTIAL IN AUSTRALIA

I Est.Consumption Unit Gross Sales
Product It/yr./ S. P. Potential

·1
Code Use Size Fraction Tas. Mainland ($It / ($000/

F1 Fibre glass -6001l + 150il - 7000 <100 700

I F2 Oil/fluid loss -15 0 1l + 751l - =- 50 550 28.,

F3 Glass -15 01l + 751l - 15000 170 2550

I (Japan)
F4 Oil/cement - 751l - 1600 150 240

I
F5 Glass - 751l(Japan) - 5000 11 a 550

F6 Ceramic - 751l 7 1000 150 150

I F7 Chemical - ? 22000 ~ 40 880

F8 Foundry (DRO) ? 500 420 210-

I
I

TABLE 4.

COMPARISON OF POTENTIAL APPLICATIONS IN AUSTRALIA

I Effective Selling Operational
Product Prelim. Prod. Yield Prod.Cost Price Profit

I Code Use Cost $/tonne ,; $/tonne $/tonne Index

F1 Fibre Glass 50 9.0 555.5 100 0.2

I
F2 Fluid loss 50 10.3 485.4 550 1 . 1

F3 Glass 50 10.3 485.4 170 0.3

I
F4 Cement 50 47.5 105.3 150 1 • 4

F5 Glass 50 47.5 105.3 1 10 1 . a
F6 Ceramics 50 47.5 105.3 150 1 . 4

t F7 Chemicals 71 5 .,
95 15.8 40 2.5

F8 Foundry (DRO) 715 ? 95 15.8 420 26.6

•
'.
I



1. Composite production from the Champions Road silica flour
deposit does not appear to be a major option, and future
evaluation work should focus on high volume/medium price
single products typified by the glass and chemical
applica Hons.

Conclusions

•

0500~39

uses should
on current

- page 5. -

the foundry, cement and ceramic
given a lower priori ty , based

T.G. SUMMONS

Comments

Fluid loss agent, ceramic, cement additive and glass (F5)
appear. marginal while fibre glass and glass (F3) appear
unprofitable. However, although MK Silica have been
producing the F3 and F5 size fractions for glass manufacture
in Japan the low yield of F J flour from Champions Road is
not necessarily a negative factor providing grinding (SAG
mil) is incorporated during treatment of the flour.

The effective costs of production (for single products) are
generally characterised by low profit index values and the
products with the best potential appear to be the foundry
and chemical applications.

Fibre glass is not a likely potential market because of
specific customer requirements, environmentally strict
health regulations and customer resistance regarding any
alternative supplies.

2. Assessment of
possibly be
information.

r. c. ,
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Proposed Uses

The products appcar to have nu potential applications within Co/mlco presently.
Other avenues for tbeir usc however include:

Two products, Champion road Silica Flour and Quartz Sand were assessed to identify
possible uses.

MEMORANDUM

17 January 1992

1-1-0111: S. Aruliah

AI: CRe

Sl/bjecl: rolellliai lise /01' Ch.mp; on. Ro.d

Silica FlOl/r alld Sand rrom Thorn••
Mountain Mine

Vale:

Technical NQJ!f.

~ =~C O,":-:MA:-L-::C-,O___
~ RESEARCH & TECHNOLOGY

Ref' TN.509/sa:mp

File:

To: n. Smith

cc: C. Goodes, CRC
M. Couper, CRC

AI: CRC

1. Glass and glass fibre for insulation. Pilkington, NSW, uses 2500t/weck in their glass
manufacturing process. For this purpose the purity of the raw powder is adequate and
the particle size of the silica sand seeills appropriate.

Chemical analysis indicate lhat both products have 99.0% purity with other major
constituents being FeP3 and Ti02 (see Table I).

The Particle size distribution of silica flour shows that 10.0% of particles are greatcr
than 234 Jim and this is therefore a coarse powder (sce Table 2). This is in agrecillent with
scanning electron micrographs which show that the silica flour has particlcs greater than
250 Jim and that the particle size of silica sand is grealcr than I mm. Further the particles
have large pores and are thercfore susceptible to intergranular fractures (sce figure Ia and
1b) It is believed that the physical quality of the silica flour and sand does not allow it to
be used as reinforcement in aluminium. In addition incorporation of Si02 in the aluminium
as reinforcement can cause a thermite reaction which may not be acccpl;Jhle.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Chemical Analysis in WI %

Powder Si02 Fe20J Ti02 AlPJ

Silica flour 99.0 0.3 <0.05 0.1

Silica sand 99.0 0.2 0.2 0.1

I
I
I
I
I
I
I
I
I
I

2.

3.

4.

O~ 1\ n ,j 'Io \} II) '1 L

- 2 -

Mullite, SiaIon, Silicon nitride advanced ceramics can be produced with the silica
powder as a starting material but further processing of the silica would be required.

The silica flour is best used in insulating blocks. The requirement is about 60-70%
silica powder. The particle size of the powder needs to be about 85% less than 100
J.lm. The main ingredients to produce blocks are silica sand, cement, gypsum, burnt
lime, aluminium powder and surface active agents.

Silica can be used as fillers in rubber compounds for battery cases and as insulators
for electronic substrates.

More detailed study would be required to identify further uses and processing needs. ()j
Table 1 ~~-J _.' ,
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Figure la: .Silica Flour showing coarse grains and the presence
of integranular fractures.

Figure Ib: Silica Sand particle size is greater Ihan I mm
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MINERAL fl0LDINGS - AUSTRALIA
I:OMPETIIJVE ORE ANALYSIS

% ACID
SOLUBILITY

TURBIDITY
(FTU's)

ROUNDNESS

SPHERICITY

REMARKS'

·unlmln
••
••••

REPORT DATE' 031 4192
+----------------------------- -----------_.-------------------------------+

• !---~~~~-~~~~~---i--~~~~~~~~--- 1-------------1------------_·
: SAMPLE ID : 20/40 : 20/40 ' 70/40
: : SIZED FROM : SIZED FROM API FRAC
: : ORIO MAT'L : SCRUB PROD SPECIFICATIDN
I , ,
, , I

: UCL NUMBER : 92-3-109B : 92-3-238
:-----------------:-----------.---:---------. --- -------------_ .. _..-
: 16M : : r
: '20M : T : 0 . 1
: 30M : 2:~.7 : 21.2
: 35M: 40.8 : 38.4
: 40M : 34 .6 : ]5 .~:;

: SOM : 1 .6 : 4 .7
: PAN : 0.2 : T, , ,, ,

-20/+40 : 98.1 :, ,, ,
__• ._. ."•••• .~ ,'." __••0 I __ •. . _. __ .,. _. __ J ,_. __ • •__• _.__ •

---·_--------------··-----1------------·--------- ----.------.---- .. -,,
I,

--_ ••_---------- 1 ----------
._---------------,---_._--------,

I,,-----_._---_._-_._--,-,-----_._-----_.--_··_----_·-·_-----------1---·-------_·_---_·,,,
I,,

___________ •• ..•. _1 ._. . ..••..__ ._--_._----_._-_._-_ .. _----.---.-------_._-- .. -.. -.-
I
I,,
I, "

:=========~=~====:~=======:=~=== ~==~=~:~:~:-._--- ====~==~==:~~==

: %' AGGLOMERATED :
: GRA I NS : ( 1.0 , ( 1.0
:============~===:===:=~=======:=========:===
:CRUSH RESISTANCE: :
: % FINES GEN. : :, , ,
I '--.-------------,----------------,----.----------- ---------------, , ,, , ,
: 4000 psi: 24.5 : 22.0 :
I I 1 1
I I 1 I

:==~=~======:==~=~:=~~=======::~=:~~====~======:~~~~========~=

•••••
I

•
I

•
I cc: H. F. Barnard, R. Peddicord

••
HHoIIHfl E2:H 26, E0 ~dl:!



Dear Mr. 'Ihanas:

050047

Feldspar • Nepheline Syenlle
• Dolomlle • SpecIally SandS

I·JHIIHn 22: II 26. Ell ddl:l

Ground Silica •
• Primary Kaolin

Frsc Sands • Foundry Sands •
• Microcrystalline Silica • Mica

Mr. Neil M. 'lhanas
01ainnan
MINERAL oowncs AUSl'RALIA PI"{. LIMITED
2nd Floor
100 Cbllins street
Melbourne, Australia JOOO
Facsimile 011-61-J-650-J855

Unimin Corporation
258 Elm Sireel, New Canaan, CT 06840
Phone: 203-966-8880 Telex: 99-6355
Fax: 203-966-3453 or 203-972-1870

April J, 1992

RelatiVl!l to the three (J) samples raceived, I want to advise you what oor
studies irdI.cated.

H. Frederick Barnard, III
senior vice President

Marketirq & sales

First of all, the naturally =irq silica floor is quite p.1re and is a
reasonably good looking product, rot represents no real interest to unimin.

'!he unbeneficiated silica that we thought might have an awlication for frae
sands does not rreet API (American Petroleum Institute) specification, \\trlch is a
requirement .

'If1e roundness and srhericity of the grains is Jrarglnal and it definitely does
not pass crush resistance criteria, which is extremely important. I am attaching
for you the data on the testing of this material.

'!be dolomite sample is interestirq, as i.t has a very ION level of acid
insolubilities and the alumina and iron oontents are fairly ION. we might have
"0.:1_"1_ ' ••1_• .....,....,' 1,-, t-h-J.~ ),"»-och~, but:. Y om oroinQl' W bo UQ.....oli.nct for "=ha nc::orl:. ~lplo
of weeks am need to get together with SOIOO other unimin personnel to discuss the
p:lterrt:ials, so I will get back to you at a later date to see if there is some
opportunity here.

If you have any questions I will be back in the office WilUitE!llCing the week of
April 13th, so let me know.

040301

Glsaa Sands •
HllIh Purify Quartz

Z/!"d
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SANTOS LTD
Postal Address:
G.P.O. BOX 2319, ADELAIDE, SOUrH AUSTRALIA 500t, Telex: AA 82716, Facsimile (08) 2125476

lI,eN. 007 '550 gnIlnCOrpo!911lflln South AlI~'rnllflJ

I
----_._---------------- --_._--_._------- ..-----

I
I

REf! PEO,0320/91 - WP,7l0lG(53)

Mineral Holdings Austr~lia Pty Ltd
2nd floor
100 Collins street
MELBOURNE VIC 3000

29 April 1991

I
I

Dear Mr Thomas

Yours very truly

SANTOS has just received the results of analysIs on the 68JT1ple of 20/40 sand
r;upplied by Miner-cd llo1dhlg!; l\Ustra,11a frOIll the ThomRs Mounti"lln 5pherlci'l1
Sand Mine, Tasmani~. Initial results ~ppear to be favour~ble. 'ee the
attached sheets, however SJ\NTOS do have reservations regl'lrding A rlumber of
the characteristics of the sand as [ollowst

1 would like to reiterate that SANTOS would only be providing a
recommendation to Vowell and IInl1ibur~on to obtain sand from a local source
and that in future any correspolldence sllould be directed to Ron Mientjes
(08-347-0909) or Robert Pike (08-349-4588) or Dowell Schlumberger and
HallIburton respectively. Addltiollally, please note that if we do utilise
your sand as propp~nt. we will require packing in 3000 lbs "aulka Bag,".

high~r th"n API RP56 ,pecificaUons, but this m~y be
rectified by improved westling.

grC\ins w~re slightly out of round when compared to hPI
RP56 criteri~, the imp~ct of this Oil proppallt pack
conductivity is unknown.

the ,ample exhibited a higher percentage of fines than
specifieo by ~PI RP56.

Turbidity

Roundness

fines

( 2)

(1)

(3)

I
I
I
I
I
I
I
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I
I tLJ.Llll.!J'l'

Manager - Pelrolewn Engineering Operations

I Copy! Frac File

I /lFD/jmt

OJ OFFICE:

I
"OS HOUSE, 39 Grenfoll Sheet. AdelaIde, Soulh Auslralia

""':(08)2185111

ExrLonATlON AND rnODUCTION DIVISIONS:
101 . 107 Gmnlell S,reel, AdelaIde. Soulh Aushalla



rRAC SAND CRITER!A- - - - - - - - - - - - - - - - - - - -
API RP56 ~RECOMME~DED PRACTICES FOR TESTING SAND USED IN ~YORAULIC FRACTURING OPERATtONS~

PROPE:R1"', UNITS
""iU:;COI1H£3'Oe;O
r..tM.I'l"S

TItOMAS
M:OUNT,'\IN
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ANAL"tSIS

...
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1. Technical Issues

P.O. Bo< 34. Norlh Quay.
Brisbane. Qld. 4002
Fa., (07) 210 0858

NORTH QUEENSLAND
ENERGY Efrl:

A.C.N. 010 715 223

Level 3. Prudential Building.
6 Queen Sireel. Brisbane. Qld. 4000.
Telephone: 107) 210 0866

iVir Neii j'i. ,honlas
Chairman

The allaehcd grilphs plot the particle size distribution. In fmc work the
20-40 size rillige is used extensively followed by the COilrser 12-20 or 16­
20 rilnges. There is lillie deJl1alld for the finer fractions. From the diltil
prqvided, the Champions Road deposit is deficient ill these size
frilctions a nd processing would be unecononl ical.

In both cases the chemicill composition is siltisfilCtOly. Jnfonnation ou
the variability of the deposits would be useful. The range of results
from the silmples analysed by the various companies could provide this
in formil tion.

26 February 1992

As in the case of the chemical composition it would be useful to hilve
the range of results to check the variability of the deposit.

The Thomas Mountain deposit ilppeilrs to hilve ilbout 20% of the 20-40
fraction ilnd recovery JIIay be all economical proposition. Pleilse advise
your thoughts on this.

050050

The ilcid solubility looks OK.

Mineral Holdings Anstralia Pty. Limited
2nd Floor
100 Collins Street
Melbourne Vic. 3000

Turbidity is a measure of c1eallliness of the silnlple and can be
controlled by wilshing.

Ailention:

Dear Mr Thomas.

We refer to previous discussions and correspondence about Thomas Mountain silica
sand. Thank you for the sample and the test ilnalyses. Our initial review of the tcst
anillyses hils been encourilging and we outline our conlments below:

I
I
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Commercial Issues

Mal'ket En")'

Conductivity tests should be luade to properly evaluate the suitability of
sand for frac work. This test result can be a strong selling poiu\.

To enter the markct samples of product and specification shects will be
required.

050051

the USA by supplicrs is well
Prices have been high due to

Local sand has to prove

NORTH QUEENSLAND ENERGY PTY LTD.

OppOltnnities exist in South East Asia for frac sand. Shipments would
be through SingapOle.

For sale for frac work normal requiremcnt is for packaging in 25 01' 50
kg multiply bags with plastic liner. Palletised and shrunk wrapped.
Therc may be opportunities for 1 tonne Big Bags but thesc would be
limited,

Sphericity is satisfactoly but roundness is low. This is not necessarily a
problem. The important criteria is conductivity which is more sensitive
to size distribution and sphericity than roullllness. It is not clear
whether these tests have been made on the 20-40 size fraction. Only
size fractions screened to specification limits should be tested. Please
advise the basis for thc tests ,

It is assumed that the Crush Resistance measurcnlellt has hecn
undertaken on the 20-40 fraction. If this is the case it is a good result.
This is an impOltant parameter and normally silica sand has problems
in meeting this criteria. Could you please confirm this.

Freight ratcs from point of processing to Singapore need to be
investigated. These rates together with an estinlate of the FOB price
will enable the cOlllmercial viability of any frac sand project to be
determined.

Please advisc details of closest port, preferred method of packaging etc.
We can then get sOllie freight rates. We wonld also detennine
Singapore repacking costs if the product is delivered to Singapore in
bnlk.

Traditionally the frac sand serviced from
known to the oil well servicc companies.
freight rates and lack of competition.
reliability of supply and quality.

There is a place for a local supplier who could gain the confidence of
the industry at the right price.

2.

3.

DJB.lJ6
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Please advise your intcrest iu progressing the South East Asian Inarket opportunities
anu in resolviug outstandiug technical conccms.

The s~nu h~s possibilities ~nd we would be happy to discuss w~ys in which we coulu
provide further ~ssist~nce. In p~rticular, assuming all the technical issues can be
salisfnctorily resolved, and once we ascert~in FOB price, shipping anu handling costs
etc., we will be able to tell yon whether you are likely to be able to compete in the
Asian markets with which we are familiar.
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Thank yUII

Yoms faithfnlly

-7/' •
-' / '1-.., CL.-----

BRIAN ,/. BARKER
Mall~gillg Directur

B.IO.136

NORTH QUEENSLAND ENERGY PlY lTD. 0'< .,} 0 ,. ')
v \ J ,.•
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I GLENN PENNY
President

3445 N, 81 HIGHWAY. BUILDING B • P, 0, BOX 1844 • DUNCAN, OK 73534
TelEPHONE 405/252-4309 • FAX NUMBER 405/252-6979

October 21, 1991
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Mr. N. M, Thomas
Mineral Holdings Australia Ply. Limited
Second Floor
100 Collins Street
Melbourne, Australia, 3000

Dear Mr. Thomas;

STIM·LAB completed this weekend the second requested set of tests on the send
submitted from the Thomas Mountain Deposit. The results of these tests are presented
in Table One, and a comparison of these tests to the previous tests on the unbeneflclated
sample is given In Table Two.

According to your instructions, a sample of the sand was washed and placed in
a tumble mill in an effort to clean the sand end to disassociate parts of any clusters. The
sample was checked periodically to monitor apparent Improvement, and it was found that
after 8 hours of tumble milling, no further appreciable benefit was achieved. This sample
was then washed again and used for the tests described In Table One. Although some
Improvement was made, the needed Improvement in crush resistance was not realized.
Some sand clusters were still not reduced, some broken grains survived, and some
grains were still carrying satellites. It is possible that some more aggressive mill (such
as vibratory or attrition) could produce some of the desired benefit; we do not have any
of these mill types In our laboratory. Please advise me of any further steps you wish to
take with this sample,

Thank you for having STIM-LAB perform this work. If we can be of service in any
way, let me know.

IZ'Y'
Ron Bruner, Group Leader
Conductivity and Analyels

RB/ab

STIMULATION FLUID TESTING SERVICES



Sieve Analysis of Submitted Sample per Section 4. API RP 56

Oct 21.91

Table One
API RP 56 Tests Performed on

20/40 Sand

Section 5, RP 56. Sand Grain Clusters

050054

9:41 No.UU2 P.U5

21.80
14.00

40.00
250.00

1.18
2.00

32.50
1.00

.6
,6
.6

Cumulative Percent
0.00
0.19

15.52
47.55
77.26
99.16
99.84

100.00

Percent Retained
0.00
0.19

15.32
32.03
29.71
21.90

0.68
0.16

TEL:

Weight Percent
Maximum Acceptable

FTU
Maximum Acceptable

Percent
Maximum Acceptable

4000psl
Maximum Acceptable at 4000 psi

Sieve Size
16
20
25
30
35
40
50
pan

Section 5. RP 56, Shape Factor

Sphericity
Roundness
Minimum Acceptable

Section 6, RP 56. Acid Solubility In HCI·HF (12:3)

Section 7, RP 56. Turbidity

Section 8, RP 56, Crush Resistance
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Table Two
Comparison of Results of API RP 56 Tests un Beneficiated

Sand Compared to Test Results on Unbeneficiated Sand

0.6 0.6 No change

0.6 0.5 Improvement

32% 50% Improvement

1.18 1.20 No change

40 170 Improvement

21.8% 23.1% Slight
improvement

No significant differences between samples

9:41 No.002 P.04

Notes

Oct 21.91

UnbeneficiatedBeneficiated

TEL:

Clusters

Roundness

Acid Soluhility

Sieve Analysis

Sphericity

Test

Crush Resistance

Turbidity
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I NN PENNY
ldent

TELEPHONE 405/252·009 • p, O. BOX 1644 • DUNCAN, OK 73534
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January 16, 1992

Mr, N. M. Thomas
Mineral Holdings Australia Pty. Limited
Second Floor
100 Collins Street
Melbourne, Australia 3000

Dear Mr. Thomas:

STIM-LAB has completed the series of tests requested by your firm on the
submitted sample of sand from the Thomas Mountain Deposit, Tasmania. The
procedures used during these tests are described in the procedures section. The data
from the first series of tests is presented in Table One. The data from the second series
of tests is shown in Table Two. Table Three notes the differences between the data
obtained in the two test series.

Thank you for having STIM-LAB perform these tests. If we may be of service in
any other way, please let me know.

Ron Bruner, Group Leader
Conductivity and Analysis

RB/ab

Enclosures

STIMULATION FLUID TESTING SERVICES



TEL: 'Jan 27,92 13:47 No.OOG P.02

Thank you for having STIM-LAB perform these tests. If we may be of service In
any other way, please let me know.

January 24, 1992.9. ~,..

Ron Bru r, Group Leader
Conductivity and Analysis

3445 N, 81 HIGHWAY, 8UILDING 8 • P, 0, BOX 1644 • DUNCAN, OK 73534
TELEPHONE 405/252-4309 • FAX NUMBER 405/252-6979

. 5TIMULATION FLUID TESTING SERVICES

Mr. N. M. Thomas
Minerai Holdings Australia Pty. limited
Second Floor
100 Collins Street
Melbourne, Australia 3000

Dear Mr. Thomas:

STIM-LAB has completed the series of tests requested by your firm on the
submitted sample of sand from the Thomas Mountain Deposit, Tasmania. This sample
was tested as outlined In API RP 56, Recommended Practices for Testing Sand Usedjn
Hydraulic Fracturing Operations. It passed the sieve analysis, shape factor, acid
solubility, and turbidity tests; the cluster content and the crush percentage exceeded the
test standards. The sand has a high quartz content, with very few contaminants. •

In any case, this sand may very well be serviceable for use in low-closure
reservoirs, particUlarly coalbed methane.

RB/ab

I GLENN PENNY
Pre.ldent
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API RP 56 Tests Performed on
A 20{40 Sand Sample from the

Thomas Mountain Deposit

Prepared for

Mineral Holdings Australia Pty. Ltd.
Second Floor, 100 Collins Street

Melbourne, Australia 3000

By

STIM-tAB, Inc.
P.O. Box 1644

Duncan, Ok. 73534

File Number: SL 2518

January 16, 1992

STIM-LA6'
! . ~.Il£.



These tests show that this sand does meet or exceed the standard for many of the
parameters required by API RP 56. Beneficiation does improve somewhat the
performance of this sand in these lests, but may not be necessary for successful
marketing of this sand as a proppant in some markets.

For the initial series of tests, the submitted sample of sand was split. One of these
split portions was sieved Into a 20/40 cut of sand, with no additional sieving to change
the natural distribution of the sand between the 20 and 40 sieves. This sieved sand was
then tested as required by API RP 56, Recommended Practices for Testing Sand Used
in Hydraulic Fracturing Operations. The data from these tests are found in Table One.

Because of the failure of this sample to pass the API specification for a fracturing
sand, a second sample was prepared. This sample was washed and placed in a tumble
mill in an effort to clean the sand and to disassociate the parts of any clusters. The
sample was checked periodically under the microscope to monitor apparent approvement
during milling. After 8 hours of tumble milling, no further appreciable benefit was
acheived. The sample was then tested by the procedures presented in API RP 56; the
data from these tests are found in Table Two.

Procedures

03005D

Conclusions
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Sieve Analysis of Submilled Sample per Section 4, API RP 56

Table One
API RP 56 Tests Performed on

20/40 Sand

Section 5, RP 56, Shape Factor

.6

.5

.6

23.1
14.0

1.2
2.0

0.0
0.2

19.0
54.8
82.2
99.6
99.8

100.0

170.0
250.0

40 to 50.0
1.0

Cumulative Percent

0.0
0.2

18.8
35.8
27.4
17.4
0.2
0.2

Percent Retained

16
20
25
30
35
40
50
pan

Percent
Maximum Acceptable

Sphericity
Roundness
Minimum Acceptable

Weight Percent
Maximum Acceptable

FTU
Maximum Acceptable

4000 psi
Maximum Acceptable at 4000 psi

Sieve Size

Section 5, RP 56, Sand Grain Clusters

Section 6, RP 56, Acid Solubility in HCI-HF (12:3)

Section 7, RP 56, Turbidity

Section 8, RP 56, Crush Resistance

I
I
I
I
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Sieve Analysis of Submitted Sample per Section 4, API RP 56

050061

Table Two
API RP 56 Tests Performed on

20/40 Sand

Section 5. RP 56. Shape Factor

.6

.6

.6

1.18
2.00

21.8
14.0

32.5
1.0

0.0
0.2

15.5
47.5
77.2
99.1
99.8

100.0

40.0
250.0

Cumulative Percent

0.0
0.2

15.3
32.0
29.7
21.9
0.7
0.2

Percent Retained

16
20
25
30
35
40
50
pan

Sphericity
Roundness
Minimum Acceptable

Percent
Maximum Acceptable

Weight Percent
Maximum Acceptable

FTU
Maximum Acceptable

4000 psi
Maximum Acceptable at 4000 psi

Sieve Size

Section 5, RP 56, Sand Grain Clusters

Section 6, RP 56, Acid Solubility in HCI-HF (12:3)

Section 7, RP 56, Turbidity

Section 8, RP 56, Crush Resistance

I
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I
I Table ll1ree

Comparison of Results of API RP 56 Tests on BeneficiatedI Sand Compared to Test Results on Unbeneficiated Sand

Beneficiated Unbenefieiated Notes

sie Analysis

Stericity

1undness

lsters

Acid Solubility

TJrbidity

Clsh Resistance

I
I
I
I
I
I
I
I

No significant differences between samples

0.6 0.6 No change

0.6 0.5 Improvement

32% 50% Improvement

1.18 1.20 No change

40 170 Improvement

21.8% 23.1% Slight
improvement



(b) PhYSical Properties
Nominal
She of BSS USBS - TYLER ACI
Aperture English American American Standard

rom Specification
€'llt,\

1.000 +16 +18 +16 NIL 0

0.600 +25 +30 +28 2% Max. .,
0.415 +36 +40 +35 10\ Max. Ao
0.105 -150 -140 -150 1% Max, I

NOTE: British Standard Sieves are used,

P,A,S. 041-01 SAND (TABLEWARE)

PURCHASE ACCEPTARCE STARDARD

P.2

0::11)063
NO.: P.A.S. 041-01
DATE: 1.4.91

99,8\ Min,
0.014\ Max,
0,0005\ Max,
Note I
Note II

S102
Fe

2
0

3
Cr20 3
A1 20 3
H20

'91 1:1:51 AGI'\ H08ART 002/721718
, '"'',\ l,:':,~,

~",~ GLASS PACKAGING DIVISION
~~t:1.

SCQpE
This specification prescribes the requirements both physical
and chemical for "Sand" suitable for the manufacture of
"Tableware" by ACI Glass Packaging,

Note I
The maximum acceptable alumina level is negotiable. The
level however must remain within ±0,05\ of, the nominated
value.

GENERAL'OESCRIPTION
Minute fragments resulting from the wearing down of
siliceous rocks, This material consists of silica plUS
other impurities of which iron and chromite oxide are the
most objectionable,

CHEMICAL DESCRIPTION
Silica (quartz) Si02

SPECIFICATION
(a) Chemical Composition

Note II
The maximum acceptable figure for the percentage moisture
content of the sand as received shall not exceed 5 (five per
cent) .

A.

B.

0,

C,

NOV 18
,.~. ,

•I"
I'

"'I
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F. REJECTIONS
ACI reserves the right to reject any portion or all of the
material furnished under this specification which does not
conform to all of the requirements set forth herein upon
receipt at ACI designated stores.

The chemical and physical composition of the material must remain
uniform from shipment to shipment •

This material must be free of foreign matter detrimental to the
glas8 melting process such as colouring materials or refractory
particles. In partioular the material must be free of piootite
or iron,chromite partioles.

E.TEST METHODS AND SAMPLING
Methods employed by Acr as developed by ACI Engineering
Services.

I'
I

•
I
I

•••••
••
•

_I

••
J
.1
J
J
J

•

NOV 18 '91 13:51 AGM HOBART 002/721718

050064 P.A.S.041-01
1.4.91

, " .



Other special coarse or fine grain size requirements can be negotiated.

050065

O'0.02 ,0

L.a. I.

Cumulative

6 6

41 47

36 83

14 97

2.4 99.4

0.5 99.9

0.1 100

Super Fine

Ti0 2

o. 02-0. 04?~

\ Retained

0.03 %

IIIGIIQUALITY GLASS SAND SPECIFICATION

( N\OI-\'~~)

PHYSICAL GRADI~G

99. 9 ?~

Fine

Microns % Retained Cumulative Hicrolls

+ 850 + 850

+ 600 2 2 + 600

+ 500 ~ 5 + 425

+425 11 16 + 300

+ 300 37 53) + 212

+ 212 32 85 + 150

+ 150 12 97 + 106

+ 106 2 :'6 99.6 + 75

+ 75 0.3 99.9, pan

pan 0.1 100

CHEMICAl ANALYSIS'

.'

I
l

~
I
I
I
1
I
I
I
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(Jllir r:
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Description I The T series of silica products is processed from
crystalline alpha quartz of exceptional purity. Their excellent
whiteness and low impurity level, makes these products suitable
for use in ceramic's, refractories, plastics, adhesives and
grouts.

Typical Physical Properties:

lOOT 200T 300T 350T 400T
--

Reflectance 457mu 89 89 90 91 92

Oil Absorption (rub out)

ml/lOOg 24 25 28 29 31

Bulk Density (compacted)

glcc 1.5 1. 35 1.3 1. 25 1.1

Sizing :

% finer than 150 micron 95

75 micron 91 95
•

53 micron 84 91 95

45 micron 70 84 92 95

30 micron 52 68 82 89 98

20 micron 38 53 65 75 88

10 micron 20 28 35 45 58

5 micron 10 14 18 21 28

3 micron 5 7 10 12 15

Provo 9{87

7.0
1. 55 3
2.65
7

99.10%

0.55%

0.03%

0.02%

0.03%

0.01%

0.03%

0.01%

0.01%

0.15%

Si02
A1

2
0

3
Fe

2
0

3
CaO

pH
Refractive Index 1.544
Specific Gravity
Hardness (Moh s)

MgO

Na
2

0

K
2

0

Ti02
MnO

Typical Analysis

Si Ii ca

Alumina

Iron Oxide

Manganese

Loss On Ignition

Physical Characteristics

Calcium Oxide

Magnesium Oxide

Sodium Oxide

Potassium Oxide

Titanium Oxide

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

••,F -,



I) ; (\ ') I~:' (), v '\';.~ ~' ,

Standard grades 60G, 100G, 200G,
300G, 350G, 400G are high-purity,
white crystalline silica.
silica is used in ceramics,
refractories, adbrasives,
polishes, enamels, fibreglass and
as a filler in paints, adhesives,
grouts and plastics.

TYPICAL PHYSICAL PROPERTIES

60G

PHYSICAL CHARACTERISTICS

26

83

98

88

62

40

25

1.2

400G

6.9

1. 553

2.65

7

99.0%

0.03%

0.2%

25

82

95

90

75

52

32

18

1. 25

350G

1. 544

22 23 24

95

83 95

75 92 95

65 86 93

45 68 85

32 50 68

15 30 40

10 15 20

5 8 10

74 78 80

1.5 1.35 1.3

100G 200G 300G

Ph

Refractive Index

Specific Gravity

Hardness (Mohs)

Silica Si02
Iron Oxide Fe 20 3
Loss on Ignition

95

92

78

65

50

40

30

12

8

4

micron

micron

micron

micron

micron

•
micron

micron

micron

micron

micron

2/87

DESCRIPTION

finer than-250

150

75

53

45

30

20

10

5

3

TYPICAL ANALYSIS

SILICA

Reflectance 457mu 73

Oil Absorption (rub

out) mlll00g 21

Bulk Density

(compacted) glcc 1.5

SIZING,

I
I
I
I
I
I
I
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I
I
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SILICA 60WQ

DESCRIPTION: TYPICAL APPLICATION:

Milled from selected washed quartz • Ceramics

• Abrasives

TYPICAL CHEMICAL ANALYSIS: SIZING:

Loss on Ignition 0.2 % Residue + 250 microns 1.0% max

Silica Si02 99.5 %

Ferric Oxide Fe20 3
0.05%

PorIlcle me dlstr1but1on
pH 8.5 "'finet" by oedlmentatlon

100 ,/
/

1.54 - 1.55 90
Relracllve Index I

80
.

2.65 10 I
SpecKle Gravity /

80

/
7 50Hardnesa (Moho)

/
~o

I
Specille Surfece N/A 30

720

./
/

01 AbeorpIJon (rub oull 25 ml/iOOg 10
,./

..-1 .

1.7 glee 3 5 10 20 30 40 eo B0100 200
Bulk DenIlty (compectedl

micron

ne'leolancel461 mul 79
..



DESCRIPTION: TYPICAL APPLlCATlON:

Milled from selected washed quartz • Ceramics

• Abrasives

• Grouting Compounds

TYPICAL CHEMICAL ANALYSIS: SIZING:

Loss on Ignition 0.2 % Residue .. 150 microns 3.0% max

Silica Si02
99.5 %

Ferric Oxide Fe20 3
0.05%

pH 8.5
PartIcle elze dislrt>ulloo

% liner by sedimentation

100

90
'/

RelnlCllve Inde. 1.54 - 1.55 V
80

V•
Spedlic Gravtly 2.65 70

J80

Herd"".. (Moho) 7 50 J
1/

40

/
Specltlc Surlsce N/A 30

/20

01 Abeotptlon (rub "out) 26 miliOOg 10 /
./

./

Bull DensIty Cooml*llotdl 1.5 glee
3 5 10 20 30 40 8080100 200

mk:ton

R.Ileot..... C457 mu) 79

..

I
I
I
I
I
I
I
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I
I
I
I
I
I,

I
I
I
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SILICA 100WQ

or)oo?:~·



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SILICA ZOOWQ

DESCRIPTION: TYPICAL APPLICATION:

Milled from selected washed quartz • Ceramics

• Abrasives

• Enamels &. Glazes

• Grouting Compounds

TYPICAL CHEMICAL ANALYSIS: SIZING:

Loss on Ignition O.Z % Residue + 75 microns 5.0% max

Silica SiOZ 99.5 %

Ferric Oxide Fe20 3 0.05%

Partide slze dlslrfbutlon
pH 8.5 % finer by sedimentation

100
/

90
/RefnICflve Inde. 1.54 - 1.55

60

• 70 /
Specific GraYtly Z.65

60
I

Hordness (Molle) 7
50

/40

/
SpeclIlc Surl,.,. 2,500 sq cm/g 30

/20
:/

01 AbIOf pilon lrub 611I1 24 mi/iOOg 10
/

3 5 10 20 30 40 eo 80100 200
Bulk DeMIty (oompec\lId) 1.3 glcc

mlctun

R.'leelonc. (457 mul 80

.
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SILICA 300WQ

DESCRIPTION; TYPICAL APPLICATION;

Milled from selected washed 4Ceramics
quartz. 4Abrasives

4Fillers

TYPICAL CHEMICAL ANALYSIS: SIZING;

Loss on Ignition 0.2% Residue + 53 mu 5.0 % Max

Silica Si02 99.5%

Ferr ic Oxide Fe20 3 0.1 %

Parficle size distributIOn

pH 8.5 % finer by sedimentation

100

1/
90

Refractive Index 1.54 - 1.55 /60

• 70 I
Specific Gravily 2.65 1/60

50 J
Hardneaa (MohA) 7 /4Q

/
Specific Surfaca 4400 sq.cmlg 30

/20

~
V

OW Abaorptlon (rub oul) 28 ml/lOO g 10

3 Ii 10 20 3040 6060100 200
Bulk Denalty (compacted) 1.4 glee

micron

Rallectance (457 mu) 82
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SILICA 400WQ

UESCRIPTlON: TYPICAL APPLICATION:

Superfine silica produced from * Paint

selected washed quartz * Adhesives

* Tile Grouts

TYPICAL CHEMICAL ANALYSIS: SIZING:

Loss on Ignition 0.2 % 98% passing 38 microns

Silica Si02 98.8 %

Ferric Oxide Fe20 3 0.2 %

Particle 11I>:. dlolrtbullon
pH 9.0 % liner by oedlment.lIon

100

---..,
90

/'Refractive Index \.54 - 1.55 /'80
/

Specllic GnIvtty 70
2.65 /60

Hardne.. (Mohs) 50
7

~o

SpecIfic Su<1ece 22,000 em2/g 30

20

01~Ion (rub GUll 36 mIll DOg 10

3 II 10 20 30 40 6060100 200
IluIk 0eneIly (compectedl 0.8 glee

micron

Colour Off White
, ..-., ,

II

I



Other special coarse or fine grain size requirements can be negotiated.

FOUNDRY SAND SPECIFICATION

( N\o"..,,£ ..)

0'0.10 ,0

L.O;r.

O. 16 ?~

Coarse AFS s 33-36

Microns % Retained Cumulative

+ 850 6.5 6.5

+ 600 23.2 29.7

+ 500

+ 425 39.3 69.0

+ 300 22.6 91. 6

+ 212 7.0 98.6

+ 150 1.1 99.7

+ 106 0.1 99.8

+ 75 0.1 , .•. ) 99.9

pan 0.1 100

0.06 %

1

4

8

17

55

85

97

99.6

99.9

100

Cumulative

45-50

O. 04 ?~

PHYSICAL GRADING
Fine AFS

CHEMICAL ANALYSIS

Microns % Retained

+ 850 1

+ 600 3

+ 500 4

+425 9

+ 300 38

+ 212 30,
\.

+ 150 12
I.

+ 106 21 6

+ 75 d.3

pan 0.1

I
I
I
I
I
I

~
I
1
I
I
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I
I
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