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1. A single sample of high grade silica sand was supplied to AMMTEC for
upgrading and analysis.

• 2.

Head Fe,O,
Head AI,O,
Head TiO,

The sample was allritioned and deslimed.

Deslimed sand
Slime sand

113 ppm
287 ppm
570 ppm

97.9% by weight
2.1 % by weight

3. The deslimed sand was TBE separated to remove any heavy mineral particles.

TBE Float
TBE Sink

99.97% by weight
0.03% by weight

•
4. Full details of the test results are found in the report.

* The 5 kg sand sample was taken by T Monks in August 1994 from the
face of Thomas Mountain sand pit about 10 m below the surface.
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1. INTRODUCTION

Mr David Bale, of Gwalia Consolidated Ltd, requested AMMTEC to carry out a
treatment program on a sample of high grade silica.

The test program included the following :

1.

2.

3.• 4.

5.

Dry and weigh the received sand.

Assay a split of the sand.

Attrition and deslime the sand, deslime the product at 53~m and assay the
products.

TBE separate a split of the deslimed sand.

Size and assay (in detail) the screen fractions.

Full details of the test program are found in the flowsheet of Figure I.

2. SAMPLE

A single sample of damp, high grade silica was supplied to AMMTEC in a plastic bag.

__ I

• MHA I

3. ANALYTICAL

8307 grams (damp)

Most of the test products were sent to Analabs, Welshpool, for detailed analysis. Analabs
used specific preparation methods, i.e. Zirconia bowls.

The following elements (oxides) were assayed :

Fe,O,
Na,O
NiO

AI,O,
K,O
CoO

TiO,
we,
CI

CaO
ZrO,
V,O,

MgO
Cr,O,

GWalia specified the analytical detection limit for each analyte. In some cases (e.g.
Cr,O,) the analysis was at a higher detection limit (i.e. 10 vs I).
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A single sample was sent to SGS, Queens Park, to assay for Fe,O" AI,O" TiO, and Cr,O,
as a check and to determine if Cr,O, in the product (float tail) was within specification.
The method D3-AAS was used.

4. SAMPLE PREPARATION

The received sample was oven dried at 105°C overnight. The oven and all sample trays
were washed and scrubbed clean to remove any source of cross contamination.

The sample (and intermediate products) were mixed and split using a clean stainless steel
riffle.

• Damp Head Weight
Dry Head Weight
Sample M<;>isture

=
=

=

8307.5 grams
7906.9 grams
4.82%

j

A split of the head was taken for detailed assay with the results presented in Table 1.

5. ATTRITIONING

The sample was lightly attritioned to remove any residual or surface contaminants.
Following attritioning the sand was deslimed by screening at 53/Lm.

5.1 Test Procedure

The test procedure was as follows :

(I) Split out 2 x HOO grams of dry head sample.

(2) Transfer 1100 grams of sample to a I litre WEMCO attritioning cell and add water
to achieve 76% solids.

(3) Attrition for 5.0 minutes.

(4) Recover the attritioned sand and wet screen at 53/Lm using 10 Iilres of wash water.

(5) Repeat for the second charge.

(6) Recover, dry and weigh the +53/Lm and -5~/Lm fractions.

(7) Assay splits of the +53/Lm and -53/Lm fractions in detail.
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5.2 Test Results

•

•

The -53/Lm fraction after attritioning was only a small ftaction (2.1 %). The deslime
fraction was high in contaminate grades.

The attrition weight results are shown below:

Attrition Test Results

Feed Weight 2 • 1100 grams

Solids Density 76%

Attrition Time 5 minutes

.

+531'm Weight 2150.2 grams

-53 I'm Weight 47.0 grams

Total Weight 2197.2 grams

Details of the product assays are presented in Table 2.

6. TBE SEPARATION

A split of the deslimed (attritioned) sands was treated by TBE in an attempt to remove
any heavy mineral particles, Le. high in Fe and Ti.

6.1 Test Procedure

The test procedure was as follows :

-. (1) Split out 500 grams of +53/Lm attritioned sand.

(2) Transfer to a 2000 ml beaker and fill with new, clean TBE.

(3) Mix the sample and allow to separate.

(4) Recover the floats and sinks and wash thoroughly with acetone. Oven dry
overnight.
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(5) Weigh the sinks and floats. Send the sinks for detailed assay at Analabs and send
a split of the TBE float (50 grams) to SGS for Fe,O" Al,O" TiO, and Cr,O,
analysis.

6.2 Test Results

The results showed that only 0.03% of the sample sank in the TBE. The sinks assay
indicated high assays of all elements, particularly Fe,O" AI,O, , MgO, TiO" ZrO, and
Cr,O,.

,
THE Separation

• •-
, TBE Float 499.80 99.97

TBE Sink 0.17 0.03

Tolal 499.97 100.00

Details of the assay results for the sinks and floats are found in Tables 3 and 4.

7. SIZE ANALYSIS - TBE FLOATS

• A split of the TBE floats was screen sized and the screen products assayed in detail.

7.1 Test Procedure

(I) Split out about 450 grams of TBE floats.

(2) Wet screen at 53J,Lm and dry the oversize and undersize.

(3) Dry screen the dry oversize al 1180, 850, 600, 425, 300, 212, 150, 106, 75 and
53J,Lm.

(4) Recover and weigh each screen fraclion. Send each fraction to Analabs for
detailed analysis.

(5) Calculate the distribution (by size) of each analyte.
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The sizing results indicated that most of the weight of material fell in the size range 150
to 600jLm (i.e. 81.8% of the weight). There was a small quantity of -53jLm material
(0.7%) remaining in the sample even after desliming.

The results indicate a bias in most elements towards the fine and coarse fractions. Details
of the results are found in Table 4. Note the head assay results for Fe,O,. AI,O" TiO,
and Cr,O,.

The Fe,O,. AI,O, and TiO, grades and distribution over the size fractions were plotted and
the results are presented in Figures 2 and 3.
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FIGURE 1 847010

FLOWSHEET - HIGH GRADE SILICA SANDS
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TABLE 1

HEAD ASSAY

••••• • ...MDIIO .. Fe203 I A1203 Na20 MgO Cl K.20 GaO Ti02 V205 Cr203 COO NiO Zr02 W03
Ii •• ... . .. (ppm) •. I (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) .(l'l'm) (Ppm) (l'l'm) (ppm) (ppm) (ppm)

MHA1 113 287 19 23 120 59 31 570 <2 <10 <0.2 <2 52 0.1

....
o

,:;:,
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TABLE 2

ATIRITIONED TEST RESULTS

Product Weight Fe203 IAI20S Ni.20 M,O ....... '"i .. i K20 Cao·-- Ti02 V2<lS i&203 •. 00 NIO Ul2 WOS

""D'" ••••
Weight Percent Disln Disln Dim Dilbt Dilltn DiltD Diatn main DiJin

i
Diatn Diu ... Diita. DiaUl

••

(g) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) """") (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm)

ATTRITED +53~m 2150.20 91.86 II< 59.1 26< B6.0 " 49.0 " U.9 " " 91.7 " 5U 237 ..., <.l <I. <0.2 <2 23 47.9 •. 1 59.6

ATTRITED -53~m 41.00 2.14 )62> 40.9 1965 14.0 18.19 5\.0 '" 14.1 24ll '.J 1896 44.' 12460 U.5 ,. m 11 ." 1128 H.I J.' 4ll.'

TOTAL 2197.20 100.00 '89 100.0 JO' 100.0 " 100.0 'J 100.0 " 100.0 " 100.0 ." lOCl.O I. • • .. 100.0 •. 2 100.0

ASSAY HEAD IIJ 287 " 2J 120 " JI l7<l <.l <I. <0.2 <.l " ..,



. ...

• •
TABLE 3

SINK ASSAY RESULTS

SINKS 14443 38913 2130 6167

1<20

(pPm)

<600

"'0

.51 "038 '04 167 7 '"

z,02

(ppm'

unt

WOl

•••

TABLE 4
FLOAT SIZING RESULTS

SO"";"iiI{"'""", .... liD /,. ,· •••·,.'0'.·. A120'i '.020< ,<,0 ai KZO "'0 ,.,.;o2i· ...... ·iv.o~·i··.·
•••••• ····C""i. '<NIOi I ''<>2 WOl

Ii. i ..iU'n>r·i I,~.ij~ .. ",'" ii/I Ill..

'P~'
Diu

. i."·'." j~
I·", Ill.. I' Ill-. ill., Di,:" .22. i~ Ii. Ill..

ill..., Ir~ l&.ll
Ill.. [ .'. Ill..

•••• (£~ ••.•••.•••.•• 'if%Ji. i.i
(ppm" itO' f'lir I~II I~.('" I.....' ,SI i'''.i ~, .CIi) C,,),: I"""" (.lil (ppm)

+1180 0.12 0.03 (Combined with +850!'m fraction for analysis)

-1180+850 1.58 0.35 '" 0.' ." 0.' " D.• ,. 0.3 96 0.' " 0.' 2" 0.' <2 <Ia 0 • " 0.' 0.3

-85~ 21.95 4.85 147 ••• 300 '.2 30 5.' " 7.3 50 " l.' 60 ~.3 '60 '.a <2 <10 <0.2 • 11 .., <0.1

-600+425 97.26 21.48 "' 24.4 ". 20.0 .. 24.2 " 21.7 '" " 21.6 63 '24.8 ", 24.3 <2 <10 <0.2 <2 " 21.\ <0.1

-425+300' 132.41 29.25 Il.' 27.6 no '24.0 " ".1 " 27.7 30 " ".0 " 3D.a lL9 30.' <2 <10 <0,2 • 16 34.1 <0.1

-300+212 81.1 17.91 L03 16.7 212 17.' ,. 16.0 " llU '" ,. 1'7.2 " 18.1 Loa 16.3 <2 <10 <0.' <2 11 lj,l <0.1

-212+150 65.61 14.49 '00 13.1 34' 17.8 " IU " 14.6 30 " 1'.2 " lUI IS' 11.8 <2 <10 <0.' <2 11 12.' <0.'

-150+106 33.08 7.31 " ••• 340 ,.• ,. '.1 61 '.3 30 .. ••• " ,.. .73 ••• <2 <10 <0.' <2 • ~.a <0.'

-106+75 13.78 3.04 " 2.' 31. 3.' " ,., 17 0.' 1I 3.' ,. '.0 170 ,., <2 <Ia <0.2 <2 " ••• d.'

-75+53 5.33 1.18 '26 '.3 47' '.0 .. 1.2 " 0.' .. '.0 " D.• '" d.• <2 <10 <0.2 • 16 I.' a.3

-53 0.53 0.12 '" a.7 967 d•• 111'9 '.3 ,.7 0.' 200 a.' oa 0.2 '" 0.1 <2 <10 <0.2 • 30 0.' O.J

TOTAL 452.75 100.00 L11 100.0 ". 100.0 ., 100.0 " 100.0 " IOCI.O " 100.00 2Ia 100.0 " 100.0

ASSAY LID Jla Loa I

('
h•, ) ~, ",-, "- J

) '. - --
>-- vf'...

I " " .
Dc-v A.i ", 1,7 • > --!-
! • i , i.:; j ,

~

J
. ",/

"j;" )
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8Arlalabs Analabs Ply. Ud.
A.C.N. ()(}oIS91 661

fa, (09) 458292252 Murr,y Ro,d. WelshDDol. W.A.

ANALYTICAL REPORT No. 101160.10,13:262

THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
ORDER No. PROJECT

INVOICE TO:
I Smith
r:~fTiml·~[.... c F'ty Lt.c!
6 MacAdam Place DATE RECEIVED RESULTS REQUIRED

Balcatta WA 602J 04/08/94 ASAF'

DATE No.
REPORTED OF COPIES

TOTAL No.
OF SAMPLES

~
~

SAMPLE NUMBERS SAMPLE DESCRIPTION ELEMENT/METHOD

Pr" : GPOIJSPOl6 lIRCO~IA BOWL

Prep

fe.AI.C,.Hg.N"K/OA144
5"n/8A201
N,Ni,Co/GS201

PrE'[I V, TLCr/6!20!

Pr,p : SP013.SPOI6 lr/85201

•
Prep CI/CA25

REMARKS

RESULTS

TO

I qiTi.i. th
(~.) fli rr: t.- f::: L: r' t/ t_ t. c1
f.:. 1·1,01 C (:,d ;.~,.:n F' J. rJC f_~

Note: Zr,Ti data \1~ lay bias low du~ to
~olubility probl~~s.

,

RESULTS

TO
, : ", ..'
-'

RESULTS

TO

... ..... , ,,... ... , ... r-P"\ ,.."-,..,,...,..,..
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ftAnalabs
Analabs Ply. Ltd.

A.C.N.OO4 591 664

ANALYTICAL bATA

I 101160.10.13262 I
Al

4

PAGE

1 OFI
GA20iGi20i

CLIENT ORDER No.AEPORTDATE

16/08/941

Gi2ol. GA201

iIla Na...Na

REPomNo

,OA144

SAMPLE PREFIX

14 21 152

29 140

37 49 159

34 ...:, ..::. 137

29 31 121

27 "':"­
....:....:' 144

24 181

21 37 180

1580 .3840

68

48

1379 173 1040

21 10 16'1

252

., f~~~-~~~-+-~~-+-~~+-~~t--~~f-~---+~~--t-~~--j-~~-t-~~---j

2 50 5 2 20 5 10

pom ppm pom ppm ppm ppm ppm

n"~!!,,S in ppm unless olherwise specified IS = Insufficienl sample AUTHORISED
!..,
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6Analabs
ANALYTICAL DATA

Analabs Ply. Ltd.
A.C.N.OO4 591 664

SAMPLE PREFIX REPORT No . REPORT DATE CUENT ORDER No. PAGE

1
101160.10.1.--'262 16/08/94 1 I 2 OF 4

SAMPLE
.

Al "-',A 1 <"C1.
<.

K K k COlNo. . '"

.

81201 GA201- .. 61'125 OA144'~'~THOD . 81201 GA201 OA144

A A4281 He"d AssflY 4<;' .-,r-;.

2 A A'+281 Des lim +~3um 48 37

3 A A4281 Float +6 )(lum ~,4 43

• A A4281 Float +4 25um 47 45

5 f~ 1'14281 F"l 03 t +3 )OUl1l 40 40

6 A P,4281 Floa~ +2 t2um 45 41

7 ~ A4281 Float +1 S(lum 4" ~~

H

8 (-:1 1'14281 r--:oat +1 J6um 55 30

9 B A4::::81 h'::::c>ad Ass ay 120

10 8 r::'i4281 D::.s 1 im + j.3urn 7~

11 B 1'14281 f"loc;t +6 )Oum 50

12 8 A4281 F~oat +4 7:',um 50

13 E: A4281 Float +~. )OUr1'1 50

• 8 A4281 Float +2 t2um 50

15
c, A4281 F1Dat +1 ·,t)um ::,0co

16 B A4281 Float +1 )6um 50

17 (.)42:::31 ..,."r,·- Sinks 2.06 <500
I

IDt:.

I

18 A4281 FI0 3t --=.3u 'n 512 lbb

19 A4:?81. Flo ~t +8:,0 ,m 224 fl(J

A4281 51i ~e -53u n 199 l:-r r -r.-
20 .::• .,j .)

A4281 Flof-t +7:\u .1 59 ~.

21 .'!...t\

A4:'81 Flo ::..t ; ~~ 11 80 -::122 -,_,·..:·u I

?3

?4 DETECT! Ol~ 0.01 50 50 f) 500 5 ::

::>5 UNITS I. ppm porn ppm ppm pom ppm

, i1re; in oom unless otherwise soodried I. Ine;ull;t'lenl samols A' ..... ,........ ,..........
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Analabs Ply. Ltd.
A.C.N. 004 59! 664

PAGE

I ~ OF 4-

'. Fe '. Fe

6/\144 131201

79

80

103

88

73

72

7(1
.

68

1 (11
.'"

1')

1<)

·'10

<10

.: 10

114

<2

<"2

<2

~.......

<2

"'2

<2

10.3

342

156

142

131

114

111

1{)~,

28800

.REPORT DATE.·Cll~NT ORDER No.

16/08/941

465

REPORT No., "

I 101160.10.13262

SAMPLE PREFIX

SAMPLE
No.

A A4281 H""d Ass ~y

A A4281 Df's lim +p3um

A A4281 Flo"t +6 )l)um

A A4281 Float +4 75um

A A4281 Float +.3 )Oum

A A4281 Float +2p.2um

A A4:'81 C]oat. +1 JOum

A A4281 ~lD.at +1 )6um

A.!i.281 TBE Sink.s

2

3

5

g

•
14~ ., ~ '1(J

+------t----t-------j-----+----+---"-t'-----+----+---+--------1

' ..lFTHOD

10 At:!·281 Flo~t-:: -53u n 64 <2 : 1 f1

, I A4281 Flo~t +85(l {m "·10

12 A4281 Sline -53un 7470

13 (-v~·281 !="lD ~t +75,--'1"• {'14281 FlD ., t -f-S:-:.u n

J02 <2

~:. 2

10

". if)

62

88

15

16

17

18

,._. -I------f-----f------+---+---+---+---+----+-----+----j
20

21

22

23

50 5 2 .1.(1 0.01

25 UN ITS pprn pprn pprn ppm ppm ppm

I I" "IIe: in nnm 1,"11'1<;<;' nlhArwlse sDedfied Ie:;, in<;lIffiriAnl ~mnll!l a' ...., ............ ,..r-....
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Analabs Ply. Ltd.
A.C.N.OO4 SOt 664

ANALYTICAL DATA
SAMPLE PREFIX REPORT No.

I 101160.10.13262

REPORT DATE CLIENT ORDER No PAGE

16/08/941 I 4 OF 4

SAMPLE
No. Fe < . Ni. Co Zr Zr • ';' W

138201 135201 131201 88201
.

GA:zOl G8201

,.'

0.1

0.1

0.1

4.8

0.2

0.2

<1).1

<0.1

<0.1

·::.0.1

<0.1

7.0

·36.8

16.7

3

8.9

38.4

8.7

12.2

10.1

"'.'

16.8

8.8

.... '"":"....•~.

<2

<2

... ,..,
.... .L

<2

0.2

<0.2

<.0.2

<0.2

<.0.2

<"0.2

<"0.2

·'·0.2

l'll

'"

A A4281 ~ead Ass ~y

A A4281 Deslim +53um

A A4281 Float +6 )(Jum

A A4281 Float +4 "Sum

A Al\:'81 Float +3 )(Jum

A A4281 Float +2 t2um

A A4281 Float +1 5(Jum

A A4281 Float +1 )6um

B A428J H "ad Ass 3Y

B A4281 Deslim +~3Llm

B A4281 Float +6 .)Oum

8 A4281 Float +4 ~ ~'Llm

p A"281 Float +3 )Oum

8 A4281 Float +2 "2um

B r,'1-281 F·J.oat +1 50um

B A4',.?81. Float +1 )6um

(~'~.::2[; .1. THo !:::~inks

A'':' 281 FlQ ~t c" ~-o·.:·u

A4281 FIt:, ~t +850 1m

rHoD

1:->

II

10

17

14

18

16

15

'9

325 835.0A4:c81 Sli Tle -53u n

(~'1·281 Flo ,., t +75l1 Tl

F-"'1428t F I c, "t +53u Tl

8.4

<0.2

'-::0.2

<2 16.5

3.1

I). j

0.2

10 0.2 0.5 5 0.1

U~HTS ppm ppm ppm ppm ppm ppm

i" nn!'T'l "nl,,"" n'..."rwi...... Il:n...... i'i.. r1 Ie r II I ........nl..
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