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SUMMARY

A

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

Head Fe,0, : 113 ppm
Head ALO, : 287 ppm
Head TiO, : 570 ppm

The sample was attritioned and deslimed.
Deslimed sand : 97.9% by weight
Slime sand : 2.1% by weight
The deslimed sand was TBE separated to remove any heavy mineral particles.

TBE Float o 99.97% by weight
TBE Sink : 0.03% by weight

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. Dry and weigh the received sand.
2. Assay a split of the sand.

3. Attrition and deslime the sand, deslime the product at 53um and assay the
products.

4, TBE separate a split of the deslimed sand.
5. Size and assay (in detail) the screen fractions.

Full details of the test program are found in the flowsheet of Figure 1.

2. SAMPLE

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

MHA 1 : 8307 grams (damp)

3. ANALYTICAL

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

The following elements (oxides) were assayed :

Fe, O, ALO, TiO, Ca0 MgO
Na,0 K,0 wO, 210, Cr,0,
NiO CoO Cl V.0

Gwalia specified the analytical detection limit for each analyte. In some cases (e.g.
Cr,0,) the analysis was at a higher defection limit (i.e. 10 vs I).

e m—
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A single sample was sent to SGS, Queens Park, to assay for Fe,0,, Al,0,, TiO, and Cr,0,
as a check and to determine if Cr,0, 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 = 8307.5 grams
Dry Head Weight = 7906.9 grams
Sample Moisture = 4.82%

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 53um.

5.1 Test Procedure
The test procedure was as follows :

(1)  Split out 2 x 1100 grams of dry head sample.

(2)  Transfer 1100 grams of sample to a 1 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 53um using 10 litres of wash water.
(5)  Repeat for the second charge. |

(6) Recover, dry and weigh the +53um and —53um fractions.

(D Assay splits of the +53um and -53um fractions in detail.
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5.2 Test Results

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

The attrition weight results are shown below :

Attrition Test Results
Feed Weight 2 x 1100 grams
Solids Density 76%
Attrition Time 5 minutes
+53pm Weight 2150.2 grams
-53pm 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, i.e. high in Fe and Ti.

6.1 Test Procedure

The test procedure was as follows :

(1) Split out 500 grams of +53um 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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6.2

4 §47007

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,0,, Al,0,, TiO, and Cr,0,
analysis.

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,0,, Al,Q,, MgO, TiO,, ZrO, and

Cr,0,.

TBE Separation

TBE Float 499.80 99.97 {
TBE Sink 0.17 0.03
Total 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

()
(2)
)

(4)

&)

Test Procedure

Split out about 450 grams of TBE floats.
Wet screen at 53pm and dry the oversize and undersize.

Dry screen the dry oversize at 1180, 850, 600, 425, 300, 212, 150, 106, 75 and
53um.

Recover and weigh each screen fraction, Send each fraction to Analabs for
detailed analysis. :

Calculate the distribution (by size) of each analyte.
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7.2 Test Results

The sizing results indicated that most of the weight of material fell in the size range 150
to 600um (i.e. 81.8% of the weight), There was a small quantity of -53pm 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,0,, Al,Q,, TiO,
and Cr,0,.

The Fe,0,, ALO, 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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FLOWSHEET - HIGH GRADE SILICA SANDS

SAND MHAL1

I

WEIGH AND DRY

MIX/SPLIT

HEAD ASSAY 2.2kg RESERVE
ASSAY IN DETAIL ATTRITION
5 Minutes
76% SOLIDS
DESLIME 53um
=53pm +53pm
DRY/WEIGH DRY/WEIGH

ASSAY IN DETAIL

MIX/SPLIT

|
!

500.0grams ASSAY IN DETAIL

TBE SEPARATION

SINK FLOAT

ASSAY IN DETAIL DRY/WEIGH

MIX/SPLIT

REMAINDER ASSAY IN DETAIL

SIZE
1180,850,600,425,300,212,150,106,75,53um

ASSAY EACH FRACTION IN DETAIL
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TABLE

1

HEAD ASSAY

ZrQ2 | W03

| Fe203 | Al203" |.
[ (ppm): |- (ppm)-

Na20 [

N :MgO
~(ppm): | (ppm)

i
(ppm)_

(ppm) | {ppm)

Ca0 .

TiOZ. [ V205 | Cr20
(ppm) | {ppm) | (ppr

0 [ Nio~
ilp

(ppm) | (ppm)

MHAT1

113

287

19

23

120

59

31

570

<2

<2

52

0.1
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TABLE 2
ATTRITIONED TEST RESULTS
 Product:. S UAI2030: |00 Na20:T {0 MgO - | il K20 Ca0 smioz, | vi08! Comiod oz | owea
~ Weight': |- Disa| . |Dn{ |Disn} . |Disn{. . Dima| . {Dismn}{  |Dismw ", |Dim|:” - | Dista
O O I () % %) [pe) | (%) oo |- (%) [topm|: (%) |eomy| (%) Leppm| (%) |(ppm)) (%) 1 ppmd | (% | ppm| (%) [¢ppe)
ATTRITED +533um 2150.10 9786 | 11| s9.1| 264 860| 39| <s0| 38| BIE[ 78 sg| sL7y 32| sss| w7| 465| < <10 <0.2 < B| 419 01| 28
ATTRITED -53um 47,00 2,16 3625| ar9| 1968| 140 1859 s10| 27| 140 40| 83| 1896 | a4.5)12460| 533[ 2 353 n 414 U8 | S21] 39| 404
TOTAL 2197.20 100.00] B9 100.0] 30l 100.0| 78 100.0( 43 100.0 62 100.0| 91 1000 a98 (00.0 1 ] 0 4 1000| 0.2 1000
ASSAY HEAD 113 87 19 n 120 59 31 570 < <10 <0.2 < 52 0.1

1T

VEOLES



TABLE 3

SINK ASSAY RESULTS

GO w3
(o) p—
651 167 7 188 6.1
TABLE 4
FLOAT SIZING RESULTS
Wi
Disin as: _
080 | o8 [ oy | %) | e Jepm |
+850um fraction for analysis)
-1180+850 08| a23| 0.6 63 a6 35 Q.3 9 0.6 32 031 «2 <10 0 4 0.3
-350+600 6.4 300 3.2 50 5.9 £ 7.3 0 &3 5.6 50 0| < <10 <0.2 4 <f.|
=-600+425 44| 19| 200 a6 | 24.2 58| 2.7 30 5T| 2.6 3] HIy| < <io <0.2 <2 <.l
-425+300" 7.6) 229) 4.0 39| 2841 st 219 30 | 250 56 ns| < <10 <0.2 ] <0.1
-300+212 1631 22| 178 w{ 160 st oisa 30 sa| 112 5t 163 <2 <tg <0.2 << <01
=212+150 13af 32| 178 32| 115 5] 148 50 | 152 s 128 « <10 0.2 <2 <0.1
- 150+ 106 64{ 40| 3.9 =z 51 st 83 56 6] b6 42 1| <« <10 <0.2 <2 <0.1
-106+75 14| M| 33 b1:3 2.1 17 0.9 ki L} | 3% 23| «a <14 <02 <2 0.1
~75+53 13| 416| 2.0 0| 1.2 25 03 96| 1.0 4 69| <2 <10 <0.2 q 0.3
-53 @7| 91| oa| 1839| 53| 287} o6 00| 04 90 01| <2 <10 <©0.2 4 0.3
TOTAL 100.0( 218{ 100.0 41 100.0 54| 1000 46 | 100.0 L) 100.0
ASSAY 310 |
e e o)
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AL e :
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Analabs Pty. Ltd.

A.C.N. 004 591 664

’ Shone (7145377999

32 Murray Road, Welshoool, W.A. 4104

Fan {09) 4582922

ANALYTICAL REPORT No. [101160. 10 13347
THIS REPORT MUST BE READ IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA
ORDER No. PROJECT
INVOICE TO: I Smith
fmmtec Fby Ltd
¢ MacAdam Flace DATE RECEIVED RESULTS REQUIRED
Balcatta WA &001 04/00,/,94 ASAHF
X . OF PAGES DATE No. TOTAL No.
RESULTS REPORTED OF COPIES OF SAMPLES
’ a2 14/08/94 1 =0
SAMPLE NUMBERS SAMPLE DESCRIPTION ELEMENT/METHOD
Y5472 4 othars Freg @ GFOIIGFOLA TIRCONIA BONL Fe,Al,Ca,Hg Na, k783144
Bcan/fBAZ0
1478E % gthers Prep : Wi, Co/65201
4781 % gthers Frep 1 V,Ti.Cr/B1201
Wl & chhers Frep + GFOL3,BPCLS Ir/e5201
WIEL Ok others Prap @ E1/TAZE
. REMARKS
- I Smith
RESULTS | D Ihr Ehy _I__l:£.1 Nute:_!r,Ti data 1% may biaz low fue to
\ L Machdan Flace tolubitity probleas. z
TO
: Ealoatta Wa o A0FEY
-
x
RESULTS ,
TO -
RESULTS
TO

AN

AV lAAmIAER AFFIEAERN
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ANALYTICAL DATA

T B R ITPICE BT P (T R CT LR ¢ P omeryt s T SR PO ey = 1104 215

L 847018

CHLAL Y

Analabs Pty. Ltd.

" GLIENT ORDER No.

ACN 004 381 664

SAMPLE PREFIX REPORAT No. *REPORT DATE .~ PAGE
101160.10.17262 | 16/08/94 1 oF 4
|
’ SAMPLE  Na Na |
ME THOD 0ALa4 . 51201
A A4281 Head Asshy 14 - - =1 - - 152
2 A A4281 Deslim +B3Ium o9 - - 23 - - 140
A A4281 Flloat +6P0um 7 - - 47 - = 13%
A Ad4281 Flloat +425um 4 - - A - - 137
5 A A4281 Flloat +Ip0um 2% - —| a1 — 121
6 A A4Z81 Flloalt +2|L2um 27 - - o3 - - 144
7 A A4Z281 Flloat +150um 24 - = 5 - - 181
8 A A4231 Flloat +1ipéum 21 - - z7 - - 18
; 9 A4781 TERE| Sinks -l 1sgo - -l z=an - ~
I | 10 A4281 Flogt —-37um - - a8 - - HE -
| 11 | A4ZBL1 Flopt +850Lm - - a8 - - 2o -
2 | Aa231 Slijne -SZup 1379 - - 177 - -4 1040
3 | aazer Ficht +7suh 21 - - 10 - - 169
. AAZB1 Flokt +5Zun 0 - - 15 - - oo
15
16
17
18
19
20
Ty
7: 24 DETECTION = S0 5 =z 20 = 1o
Lo
: 25 UNITS pRm ppm prm ppm ppm pPRm ppm

Rrsills in ppm wnless otherwise specified

1S = Insufficlerd sample

 AUTHORISED
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dise

s Pty. Ltd.

&An al ab S o A.C.N.OQ459| 664
ANALYTICAL DATA
SAMPLE PREFIX REPORT No. . . REPORT DATE CUENT ORDER No. PAGE
AD11&60.10.1732462 1&/08/94 2 OF 4
SAH:LE : _f\l’ - Ci k ke k Ca
ETHOD crzod £A25 | 0At44 | G1201 | BAZOL | 0AL4a
1 A A4281 Head Asspy - - - 45 - - 22
2 A AdZ281 DiEslim +BTum - - - 48 - - 57
7 3 A A4ZB1 Flloat +&D0um - - - =4 - - A=
. A ATZE1 Flloat +4[25um - - - a7 - - 45
-"5 A ALZH1 Float +300um - - - 40 - - A0
B A A3 Filoas +2Ldum - - - 45 - - 41
7 A A4ZB1 Flloat +150um - - - 4% - - T
.”8 a A4785 Flioat +1phéum - - - 55 - - A
9 B Q4251 Hpad Asspy - - 120 - - - -
}0 B A4281 DEsiim +HIum - - 75 - - - -
11 B A4281 Flloat +&6[00um - - bl -~ - -
10 B A4781 Fl.oat +425um - - a0 - - - -
13 B AAZB1L Flloat +Z00um - - S0 - - - -
. B Ad3281 Flloat +ZP2um - - S0 - - - -
15 B A4AZ81 Flloat +1B0Oum - - S0 - - - -
16 BOA4TE1 Flloat +1pbum - - S0 - - - -
17 ALZ2E1 TEE Sinks 204 - - - <500 - -
18 A4281 Filopt —530m - 51z - - - 1464 -
19 A4781 Flogt +85%0Lwm - 224 - - - 10 -
o0 A4281 Slime 530N - - - 1899 - —~ 1255
“é1 ARA4ZEL1 Flopt +75um - - - 5a - - 2
) A4 Flogt +53um - - - g - - =1
23
4 DETECTION 0.01 50 50 o) 500 5 =
25 UNITS A ppm pom ppm ppm pom ppm

‘v li= in oom unless othaerwise specified

IS Insulficlent sampla

AR ITE NS AETY
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Analabs Pty Ltd

. A.C.N. 004 551 664

n ‘CLIENT ORDER Mo,

SAMPLE PREFIX . REPORTNo. .- - .REPORT DATE - PAGE
101160.10.17262 1&6/08/94 nz OF g
SAH§LE l::a : Er 3 . FE
el st Btzoi | baiaa | G120t
! A N4781 Hpad Asshy - - 47 i S10 75 -
2 A A4281 Dep=lim +PIum - - 142 2 210 80 -
3 A A4ZE1 Flloat +&p0um - - 15864 2 £10 107 -~
. A A4281 Flloat +425um - -~ 142 2 <110 =1=] -
5 A A4281 Flioat +300um - - 121 e SL0 7T -
5 A A4281 Fllopat +ZE7um - - 114 2 S 10 77 -
7 A ALRAL Float +1f0um - - 111 g 40 7.0 -
A A A4ZR1 Flloat +12&um - - 105 1o 10 LB -
? AL281 TRE[| Sink 4455 - 2e8n0 103 114 - 1,01
10 AARR1L Flogt —S7umn - &4 141 2 S10 - -
" A4G281 Flcht +5%00bum - 7 144 2 210 - -
12 AGTEL Slipne —-SB7um - - 7570 11 247 25ES -
13 53281 Flopt +75%um - - 102 iy 1o &7 -
, A4781 Flopt +57up - - A <2 110 g/ -
15
16
) 17
18
19
_90
21
2
23
?;“ DETELCT TR S0 5 10 2 10 & 0,01
735_‘ UNMITS ppm opm ppm pom prm pom A

Vir ulte in nnm unless ntharwlse soecified 15

insoMiciant samnla

FYRL IRT Vo TT ol N
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Analabs Pty.

7021

QRN

Ltd.

A.C.N. 004 501 864

_____ SAMPLE PREFIX REPORT No. " REPORT DATE CLIENT ORDER No. PAGE
10116010 132462 14/08/74 4 OF 4
Fe| Ee|  wi| 2r]  zr

Azl | Bs201 | BE201 | 68201 | B120i | B5201

1 A A4281 Head Assiay - 0.7 < - - a1

2 1" A A4Z2B1l Deslim +HZum - 0.2 <2 - - 0.1

3 A A4281 Flloat +&00um - S0 2 R - - 0.1
*1. A A4281 Flloat +4F5um - co.z e - - 0.1

n A AAZBL Flloat +3r00m - w002 = - - S0

% A A4ZB81 Flloat +ZiZum -- 0.2 12 - - 0.1

B A AAT81 Flloat +1if20um - 0.2 L2 - - 0.1

n A A42R1 Float +1pD&um - 0.2 w32 - - 0.1

; B A4281 Head Asspy - - - 8.4 - -

i B Ad281 Deslim.+53um - - - 145.8 - -

" E A4ZB1 Flloat +4&[uam - - - 8.7 - -

12 E A4781 Flloat +40%5um - - - 10,1 - -

4 B A4281 Flicat +Z00um - - - 12,2 - -
14. B A4Z81 Flloat +212um - - - 8.8 - -
15 E A48l Flioat +150um - - - B.% - -

16 B A4721 Flloat +10&um - - - 7.0 - -

17 PGl TREl Binks - 5.7 148BE1000, 0 24200 4.8

18 AE28L Flolat —5Zum 4772 S0, 32 ! 5.8 - W

13 A4EEYL Flalat +825000m 171 0.2 = 15.7 - U’Z

) Ad231 Elipe —S3um - 8.4 T23 BIE5.O - 3.1

X AdZ2EL Flot +75um - gy = 146.5 - 0.1

B¢ ALEZFL Flopt +33um - L2 I 12.2 - 0.2

iR

1 | DETECTION 10 0.2 oy 0.9 b 0.1

' UNITS PpPm ppm ppm EPm pim PRm

I in nnem nnleee ntharwiea snscifinAd (L= ” ¥ eamnla '
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