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ABSTRACT

An Experiment of Zircon Body for Ceramics Materials Grinding

Author Mprs. Jittrapa Jitcharnvichai
Faculty Industrial Technology
Institute Pibulsongkram Rajabhat University

Rescarch Year 2550

The purpose of this research was to develop Zircon Body for ceramics material grinding
from zirconium silicate with tale, calcium carbonate and barium carbonate. This mixture was calcined
at 1,200 ° C and used as a doping agent to reduce sintering temperature. The amount of the doping
agent varied from 2.50 % to 50 % Ranong Kaolin and sodium car boxy methyl cellulose were used as
a binder and deflocculant. The mixtures are mixed in high — speed centrifugal mill. They were formed
into a piece for testing and a product by a hydraulic presser. Then the piece for testing was burned at
1,600 ° C in oxidation atmosphere.

The results showed the appropriate and stendard mixtures that could produce the products
for ceramics materials grinding ware zirconium silicate {92.5%) and a doping (7.5%) algem with 5
percent of Ranong Kaolin, These mixture exhibited the hardness of 7.5 water absorption of 0 % and
density of 4.23 g/cma. When the product was tested at abrasion rate, it was found that this ceramics

materials grinding could work well,
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Report of Analysis
Issued Date : 6 March 2008
Customer : Ms Jittrapa Jitcharnvichai

Faculty of Industrial Technology Pibulsongkram
Rajabhat University Muang Distric pitsanuloke 65000
Tel: 0 81532 7012, Fax: 0 3628 1020

Serviced by : XRD/XRF X-ray Techniques Laboratory,
Central Laboratories Section,
National Metal and Materials Technology Center

Objective of analysis : To determine oxide concentrations in the samples
Date received : 10 January 2008
Date analyzed : 10 - 17 January 2008
Samples : Raw material 5 samples
Identification : 1) CaCOy
2) Z18i0,
3) BHCO3
4) K Ranong
5} Tale
Instrument : X-ray fluorescence spectrometer, Philips PW-2404
Test method : X-ray fluorescence spectrometry
Condition : Temperature 25 £ 5 °C, Relative humidity 60 + 10 % R.H.

Sample preparation : Samples were pressed to form pellets
with 3.2 cm diameter

MTEC NO.1053/51_3
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Results:
Oxide concentrations in the samples as analyzed by X-ray fluorescence technique
are shown in Table 1.

Table 1. Oxide concentrations in the samples

o - “Concentration (%wt) .
Oxide -..:(;F_C.Qa;-_zf er,04 e _]?,_gqos e Raf]{ong
F N/D N/D N/D <(2.01 N/D
Na,O N/D 0.21 (.89 <0.01 N/D
MgO (.42 N/D N/D <0.01 36.10
Al,O4 0.16 0.20 N/D 38.61 <(0.01
Si0, 0.38 32.42 <{).01 47.35 29.36
P.0s 0.02 0.27 N/D <0.01 0.02
SO, 0.02 N/D (.28 0.06 <(.01
Cl N/D N/D N/D <0.01 <0.01
K,O N/D N/D N/D 1.26 N/D
I Ca0 . 73.23 <0.01 <0.01 <(.01 0.36
TiO; N/D 0.14 N/D <(.01 N/D
MnO <(0.01 N/D N/D 0.05 0.06
Fe, 04 <0.01 <(.01 N/D (1.86 0.95
Cu0 N/D N/D N/D <0.01 <0.01
Rb,0 N/D N/D N/D 0.03 N/D
SrQ 0.04 N/D 0.77 N/D N/D
Y205 <0.01 0.10 N/D <0.01 N/D
2105 N/D 60.49 N/D <0.01 N/D
Nb,0s N/D N/D N/D <0.01 N/D
Yb,04 N/D <0.01 N/D N/D N/D
BaOQ N/D N/D 98.06 N/D N/D
WO, N/D N/D N/D <0.01 <0.01
H1O, N/D 1.01 N/D N/D N/D
FbO N/D <0.01 N/D <0.01 N/D
Total 74.27 94.84 | 100.00 88.22 66.85

Notes: 1. The total amount of the oxide/elemental contents of the samples in this report being
less than 100% can be caused by
a. Limitations of the XRF instrument that could detect elements only between Q-U.
b. Zero % porosity cannot be achieved in the samples prepared by the pressed
powder method, resulting in the values less than expected.
2. Amount of each element/oxide reported in BaCOj; sample is normaljzed to the total
value of 100%.
Detection limit of the technique used is 0.01 wi% unless otherwise specified.
4. N/D = Not detectable.

W
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Opinion:-

Attached pages:
Altached pages 1.1-1.2: Spectra of CaCO;.
Attached pages 2.1-2.2: Spectra of ZrSi0;.
Attached pages 3.1-3.2: Spectra of BaCO;
Altached pages 4.1-4.2: Spectra of K Ranong,.
Attached pages 5.1-5.2: Spectra of Talc.

Work performed by:
Svfl/ml’f"\\qb (k.
(Ms.Suphakan Kijamnajsuk)
Laboratory Officer

Approved by: ’Pwa W

(Dr.Pimpa Limthongkul)
Laboratory Supervisor

Remarks;

1. MTEC does not allow any alteration or modification of this report, or any part
of this report, without prior formal written permission from MTEC.

2. MTEC will not accept liability for any damage whatsoever, resulting directly or
indirectly, from using data, results, conclusions or recommendations in this
report for the purpose of designing, manufacturing or for other purposes.

3. Experimental results are only valid for the specimens tested.
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MTEC No. 1059/51

Issued Date
Customer

Serviced by

Date received
Date analyzed
Sample
Identification no.

Instrument
Test method
Conditions

Sample preparation

MTEC No. 1059/51

.
TEeC!

a member of NSTDA

Report of Samples Analysis

25 January 2008
Khun Jittrapa Jitcharnvichai
Industrial Technology Program,
Rajja Bhat PhiBonsongkram University,
Muang District, Pissanuloke 65000
Tel : 08 5833 5747
Powder Characterization Laboratory, Central Laboratory,
National Metal and Materials Technology Center
3 January 2008
16-23 Januvary 2008
Powder samples.
1. BaCO;
2. Kaolin Ranong
3. Talc
4. Zr8104
5. CaC0;
Mastersizer S, Malvern Instruments
Light scattering technique.
He-Ne laser source, A = 633 nm,
Beam Length : 2.40 mm.
Particle size range analysis : 0.05-900 pm.
Small sample dispersion unit (MS1)
Dispersion medium ; De-ionized water.
Additive : Sodium Hexametaphosphate for BaCQ3,
Kaelin Ranong, Tale and ZrSiQ;.
: Nonidet P40 for CaCO;
Treatment : Ultrasonic 1 minute in Ultrasonic bath for Talc and
ZrSiQy,
: Ultrasonic 3 minutes in Ultrasonic bath for BaCOs.
: Ultrasonic 5 minutes in Ultrasonic bath for CaCO;.
: Ultrasonic 10 minutes in Ultrasonic bath for Kaolin
Ranong
Sample refractive index : 1.5550 for Kaolin Ranong.
: 1.5750 for CaCQs5.
: 1.5890 for Tale.
1 1.6030 for BaCOs.
: 1.9700 for ZrSiOy.
Number of experiments : 3
Laser power : 79.5
1. 1 g of sample was dispersed with 20 ml of dispersion
medium (De-ionized water + Dispersant).
3. The dispersed sample was de-agglomerated with ultrasonic
bath before analysis.

1/5 MTECﬁﬁ
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4. The de-agglomerated sample in a small sample dispersion
unit (MS1) was analyzed by Mastersizer S.

Technical Terms : Obscuration : value at particle come cover to laser beam
(percent), ranging from 10 —- 30%.
Residual : on error value of analysis. This value should be less
than 5%.
D [4, 3] : mean diameter value by volume.
D [3, 2] : mean diameter value by surface area.
D v, 0.1] : 10 volume percent less than or equal to a given
diameter.
D [v, 0.5] : 50 volume percent less than or equal to a given
diameter, median diameter.
D [v, 0.9] : 90 volume percent less than or equal to a given
diameter. :
Span : the width of the distribution, which is independent of
median size (D [v, 0.5]).
Uniformity : a measure of the absolute deviations from the
median(D [v, 0.5]).
Specific S.A. : specific surface area, calculated from density
and D [3, 2] of a sample.

Results :

MTEC recetved powder samples from Khun Jittrapa Jitcharnvichai. Light scattering
technique is used in order to analyze the particle size and size distribution.

The results of the particle size and size distribution of powder samples are shown in
table 1-5 and the attachment No.1-15

Table 1 Mastersizer S results of BaCOj sample.

1 1 6.51 1.18 4.71 14.26 2.78

2 6.56 1.21 4.73 14.40 2.79

3 6.43 1.17 4.65 14.04 2.77

2 1 6.54 1.21 4.73 14.37 2.78

2 6.65 1.25 4.78 14.63 2.80

3 6.56 1.20 4.73 14.44 2.80

3 1 6.62 1.22 4.77 14.59 2.81

2 6.69 1.25 4.80 14.75 2.81

3 6.76 1.27 4.86 14.92 2.81

Mean 6.59 1.22 4.75 14.49 2.79

STD 0.10 0.03 0.06 0.27 0.02

RSD% 1.52 246 1.26 1.86 0.72
MTEC No. 1059/51 2/5
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Table 2 Mastersizer S results of Kaolin Ranong sample.

1 1 13.68
2 13.66 0.34 9.67 32.95 3.37
3 13.67 0.34 9.70 32.92 336
2 1 13.69 0.34 9.74 32.93 3.35
p) 13.66 0.34 9.66 32.93 3.37
3 13.69 0.34 9.66 33.05 | 3.39
3 1 13.69 0.34 9.69 33.02 3.37
2 13.69 0.34 9.71 33.00 3.37
3 13.69 0.34 9.69 33.03 3.37
Mean 13.68 0.34 9.69 32.98 3.37
STD 0.01 0.00 0.03 0.05 0.01
RSD% 0.07 0.00 0.31 0.15 0.30

Table 3 Mastersizer S results of Talc sample,

1 1 15.17 1.18 11.21 34.64 2.99

2 15.17 1.18 11.23 34.62 2.98

3 15.13 1.17 11.22 34.46 2.97

2 1 1511 1.19 11.19 34.45 297

2 15.14 1.18 11.24 34,49 2.97

3 15.11 1.17 11.18 34.47 2.98

3 1 15.10 1.17 11.20 34.44 2.97

2 15.10 1.17 11.19 34.41 2.97

3 15.11 1.18 11.18 34.49 2.98

Mean 1513 1.18 11.20 34.50 2.98

STD 0.03 0.01 0.02 0.08 0.01

RSD% 0.20 0.85 0.18 0.23 0.34
MTEC No. 1059/51 3/5
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Table 4 Mastersizer S results of ZrSiO4 sample.

i i o
1 1 2.03 0.20 0.77 5.04 6.28
2 2.01 0.20 0.77 5.03 6.30
3 2.03 0.20 0.77 5.03 6.29
2 1 2.03 0.20 0.77 5.03 6.28
2 2.02 0.20 077 5.02 628
3 2.02 0.20 0.77 5.04 6.28
3 | 2.02 0.20 0.77 5.01 6.28
2 2.03 0.20 0.77 5.03 6.27
3 2.02 0.20 0.77 5.03 6.30
Mean 2.02 0.20 0.77 5.03 6.28
STD 0.01 0.00 0.00 0.01 0.01
RSD% 0.50 0.00 0.00 0.20 0.16

Table 5 Mastersizer S results of CaCO; sample.

"rhéasurement pm)
1 1 0.49 19.16 55.63 2.88
2 0.49 19.24 55.85 2.88
3 0.49 19.20 55.57 2.87
2 1 0.49 19.16 5544 .| 2.87
2 0.49 19.38 55.86 2.86
3 0.49 19.20 56.01 2.89
3 1 0.49 19.18 56.04 2.90
2 0.49 19.13 55.78 2.89
3 0.49 15.21 35.62 2.87
Mean 0.49 19.21 55.76 2.88
STD 0.00 0.07 0.20 0.01
RSD% 0.29 0.00 0.36 0.36 .35

Note : The specific surface area is inapplicable unless the density of a sample is known.
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Interpretation/Opinions : None

Attached pages :

TRé attachment b P
1-3 Mastersizer-S results of BaCOj3 sample.
4-6 Mastersizer-S results of Kaolin Ranong sample.
79 Mastersizer-S results of Talc sample.
10-12 Mastersizer-S results of ZrSi04 sample.
13-15 Mastersizer-S results of CaCO; sample.

Work performed by : Samcgfl' Nd)f'*‘ffl

(Mr. Sarmart Nutsai)
Laboratory Officer

Approved by : M Q“fé‘

(Dr. Thammarat Panyathanmaporn)
Laboratory Supervisor

Remark

1. MTEC does not allow any alteration or modification of this report, or any part of this
report, without prior formal written permission from MTEC.

2. MTEC will not accept liability for any damage whatsoever, resulting directly or indirectly,
from using data, results, conclusions or recommendations in this report for the purpose of
designing, manufacturing or for other purposes.

3. Experimental results are only valid for the specimens tested.
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Result: Analysis Report

Sample Details
Sample ID: BaC03 Run Number: 1
Sample File: TS1059 Record Number: 166

Sampie Path: DADATASIZEXTECHNI~T\TECH_51%

Sample Notes: Medium : De-tonized water
Dispersant : Sodium hexametaphosphate
Treatment ; Ultrasonic 3 minutes & stir medium

System Details

Range Lens: 300RF mm Beam Length: 2.40 mm Sampler. M51

e
TeC!

a membey of NSTDA

Attached p

age 1

Measured: Wed Jan 16 2008 1:50PM
Analysed. Wed Jan 16 2008 1:50PM
Result Source: Analysed

Presentation: 3_BACO3 [Particle R.L. = ( 1.6030, 0.0100};, Dispersant R.l. = 1.3300]

Analysis Model: Polydisperse
Modifications: None

Result Statistics

Obscuration: 17.0 %

Residual: 0.695 %

Distribution Type: Volume Concentration = 0.0070 %Vol Density = 1.000 g/ cub. cm Specific S.A. = 27259sq.m/g
Meaan Diameters: Dv,01)= 1.21tum D(v,05)= 473um D(v,08)= 1440um
Di4,3]= 656um DI[3,2}= 220um Span = 2.791E+00 Uniformity = 8,659E-01
Size Low {um) In % Size High {um) Under®% Size Low (um) In % Size High (um) Under%
0.05 0.0 0.06 0.01 6.63 6.30 772 71.14
0.06 0.02 0.07 0.03 7.72 569 9.00 76.83
0.07 0.04 0.08 .07 9.00 4.97 10.48 81.80
0.08 0.06 0.09 0.13 10.48 429 12.21 86.10
0.08 0.08 o1 0.20 12.21 3.64 14.22 89.74
011 0.10 013 0.31 14,22 3.02 16.57 92.75
0.13 0.14 0.15 0.44 16.57 242 19.31 95.17
0.15 0.19 0.17 0.63 19.31 1.85 22.49 97.02
0.17 0.25 0.20 0.89 22 48 1.33 26.20 98.35
0.20 0.34 0.23 1.23 26.20 0.88 30.53 99.23
0.23 0D.94 0.27 1.67 30.53 0.52 35,56 99.75
0.27 0.52 0.31 219 35.56 0.25 41.43 100.00
0.31 0.54 0.36 2.72 41.43 0.00 48.27 100.00
0.38 0.52 0.42 3.25 48.27 0.00 5523 100.00
0.42 0.54 .49 3.79 56.23 0.00 85.51 100.00
0.49 0.61 0.58 4.40 65.51 0.00 76.32 100.00
0.58 0.68 0.67 5.09 76.32 0.00 88.91 100.00
0.67 0.85 0.78 5.84 88.91 0.00 103.58 100.00
0.78 1.11 0.91 7.05 103.58 D0.00 120.67 100.00
0. 1.44 1.06 8.48 120687 0.00 140.58 100.00
1.06 1.83 1.24 10.31 140.58 0.00 183.77 100.00
t1.24 2.29 1.44 12.80 163.77 0.00 190.80 100.00
1.44 274 1.68 15.34 190.80 0.00 222,28 100.00
1.68 3.24 195 18.58 22228 0.0¢ 258.95 100.00
1.95 3.85 2.28 22.44 258.95 0.00 301.68 100.60
2.28 4.52 2.65 26.96 301.68 6.00 351.46 100.00
2.65 5.37 3.09 32.33 351.46 0.00 409.45 100.00
3.09 591 3.60 38.24 409.45 0.00 477.01 100.00
360 6.43 4.19 4457 477.01 0.00 555.71 100.00
4.19 B.78 4.88 51.45 555.71 0.00 B647.41 100.00
4.88 6.75 5.69 58.20 647,41 0.00 754.23 100.00
569 6.64 6.63 64.83 754,23 0.00 878.67 100.00
Volume (%
10 (%)
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Particle Diameter (um.) 7
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Attached page 2

Result: Analysis Report

Sample Details
Sample ID: BaCO3 Run Number: 2 Measured: Wed Jan 16 2008 2:05PM
Sample File: TS$1059 Record Number: 167 Analysed: Wed Jan 16 2008 2:.05PM
Sample Path: DADATASIZEATECHNI~NTECH_S51\ Result Source: Analysed

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment : Liltrasonic 3 minutes & stir medium

System Details
Range Lens: 300RF mm Beam iLength: 2.40 mm Sampier: MS1 Obscuration; 16.6 %
Presentation: 3_BACQO3 {Particle R.I. = ( 1.6030, 0.0100), DispersantR.l. = 1.3300]
Analysis Model: Polydisperse Residual: 0.694 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0069 %Vol Density = 1.000 g/ cub. ¢m Specific S A = 27158sq.m/g
Mean Diameters: Div,0.1)= 129um D{v,05 = 473um D{v,0.9)= 14.37um
D[4, 3= 654um DI3,2]= 221um Span = 2.782E+00 Uniformity = 8.5614E-01
Size Low (um) in % Size High (um) Under% Size Low (um} in% Size High (um) Under%
0.05 0.01 0.068 0.01 6.63 6.32 7.72 7125
0.06 0.02 0.07 0.03 772 570 9.00 76.95
0.07 0.04 0.08 0.07 9.00 4.95 10.48 81.91
0.08 0.08 0.09 0.13 10.48 4,27 12.21 86.18
0.09 0.08 0.1 0.20 12.21 3.61 14.22 89.79
0.11 0.10 0.13 0.30 14.22 3.00 16.57 9278
0.13 0.14 0.15 0.44 16.57 2.41 18.31 85.19
0.15 0.18 0.17 0.63 19.31 1.85 22,49 97.04
0.17 0.25 0.20 0.88 22.49 1.34 2620 98.38
0.20 0.34 0.23 1.21 26.20 0.80 30.53 89.27
0.23 0.44 0.27 1.65 30.53 0.54 35.56 99.81
0.27 0.51 0.31 217 35.56 0.19 41.43 100.00
6.31 0.53 0.36 2.70 41.43 0.00 48.27 100.00
0.36 0.52 0.42 3.22 48.27 D.00 56.23 100.00
0.42 0.55 0.49 377 56.23 0.00 65.51 100.00
0.49 0.61 0.58 4.38 65.51 0.00 76.32 100.00
0.58 0.69 0.67 5.07 76.32 0.00 B88.91 100.00
0.587 0.84 0.78 591 88.91 0.00 103.58 100.00
0.78 1.10 0.1 7.01 103.58 0.00 120.67 100.00
0.9 1.42 1.06 8.43 120.67 0.00 140.58 100.00
1.06 1.80 1.24 10.23 140.58 0.00 163.77 100.00
1.24 226 1.44 12.49 163.77 0.00 180.80 100.00
1.44 2.72 1.68 15.21 190.80 .00 222.28 100.00
1.68 3.22 1.95 18.43 222.28 0.00 258.95 100.00
1.95 3.85 2.28 22.28 258,95 0.00 301.68 100.00
2.28 4.53 265 26.82 301.68 0.00 351.46 100.00
2.65 5.40 3.09 32.22 351.46 0.00 400.45 100.00
3.09 585 3.80 38.18 409.45 0.00 477.01 100.00
3.60 6.47 4.19 44.63 477.01 0.00 555.71 100.00
4.19 6.83 4.88 51.46 555.71 0.00 647 .41 100.00
4.88 6.79 569 58.26 647 41 0.00 754.23 100.00
5.69 6.67 6.63 64.93 754.23 0.00 878.67 100.00
Volume (%)
10
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Particle Diameter (um.}
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Resuit: Analysis Report

Sample Details
Sample ID: BaCO3 Run Number: 3 Measured: Wed Jan 16 2008 2:10PM
Sample File: TS1059 Record Number: 168 Analysed: Wed Jan 16 2008 2:10PM
Sample Path: DADATASIZEATECHNI-I\TECH_S1\ Result Scurce: Analysed

Sample Notes: Medium : De-ionized water
Dispersant . Sedium hexametaphosphate
Treatment : Uitrasonic 3 minutes & stir medium

System Details

Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration; 17.9%
Presentation: 3_BACO3 [Particle Rl = { 1.6030, 0.0100); DispersantRR.l. = 1.3300}
Analysis Model: Polydisperse Residual: 0.688 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0075 %Vol Density = 1.000 g/ cub. cm Specific S.A. = 27579sq.m/g
Mean Diameters: D{v,01}= 120um D(v,05)= 473um Div,.09)= 1444 um
D[4,3)= B.56um D[3,2]= 218um Span = 2.802E+00 Uniformity = 8.683E-01
Size Low {um} In % Size High (um) Under% Size Low (um) In % Size High {um) Under%
0.05 0.0 0.06 0.01 6.63 6.28 7.72 71.09
0.06 0.02 0.07 0.04 7.72 5.68 9.00 76.76
0.07 0.04 0.08 0.08 9.00 496 10.48 81.73
0.08 0.08 0.09 0.13 10.48 4.30 12.21 86.02
0.09 0.08 0.1 0.21 12.21 3.65 14.22 89.68
on oM 0.13 ) 0.32 14.22 3.04 16.57 92.71
0.13 0.14 0.18 0.47 16.57 2.44 19.31 95.15
0.15 0.19 017 0.66 19.31 1.87 22.49 97.02
017 026 0.20 0.93 22 .49 1.34 26.20 98.35
0.20 0.35 0.23 1.28 26.20 0.88 30.53 8923
0.23 0.46 0.27 1.74 30.53 0.52 35.56 99.75
0.27 0.53 0.31 2.27 35.56 0.25 41,43 100.00
o 0.55 0.36 2.82 41.43 0.00 48.27 100.00
0.36 0.54 0.42 3.35 48.27 0.00 56.23 100.00
0.42 0.55 0.49 3.91 56.23 0.00 65.51 100.00
0.49 0.62 0.58 4.52 65.51 0.00 76.32 100.00
0.58 0.69 .67 521 76.32 0.00 88.91 100.00
0.67 0.84 0.78 6.05 88.91 0.00 103.58 100.00
0.78 1.11 0.91 7.16 103.58 0.00 120.67 100.00
091 1.43 1.06 8.59 120.67 0.00 140.58 100.00
1.06 1.82 1.24 10.41 140.58 0.00 163.77 100.00
1.24 2.27 1.44 12.68 163.77 0.00 190.80 100.60
1.44 273 1.68 15.41 120.80 0.00 222.28 100.00
1.68 3.23 1.95 18.64 22228 0.00 258.95 100.00
1.95 3.85 2.28 22.50 258.95 0.00 301.68 100.00
2.28 4,52 285 27.01 301.68 0.00 351.46 100.00
265 537 3.08 32,38 351.46 0.00 409.45 160.00
3.09 5.80 3.60 38.28 40945 0.00 477.01 100.00
3.60 8.41 419 44,70 477.01 0.00 555.71 100.00
419 6.76 4.88 51.46 555.71 0.00 647.41 400.00
4.88 6.73 5.69 58.19 647 .41 0.00 754.23 100.00
5.69 6.62 6.63 64.81 754.23 0,00 878.67 100.00
Volume (%
10 (%}
4 0
1 0
4 0
E 0
£ 0
1 0
J 0
0 0
0.01 0.1 1.0 10.0 100.0 1000.0

Particle Diameter (um.)
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Sample ID: Kaolin Ranong

Sample File: TS1058

Result: Analysis Report

Run Number;

Sample Details

1

Record Number. 169

Sample Path: DADATASIZE\TECHNI~NTECH_51\
Sampie Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate

Treatment : Ultrasonic 10 minutes & stir medium

Range Lens: 300RF mm
Presentation: 3. KAOLIN
Analysis Mode!: Polydisperse

Modifications: None

Distribution Type: Volume

Mean Diameters;

D[4, 3]= 1368um

System Details

Beam Length: 2.40 mm

[Particle R 1. = ( 1.5550, 0.0100);

Concentration = 0.0160 %Vol

Div,09)= 034um
D[3,2]= 124um

Result Statistics
Density = 1.000 g/ cub. cm

D{v,05) =

Span = 3.375E+00

Dispersant R1. =

j
Tecl

2 member of NSTDA

Attached page 4

Measured: Wed Jan 16 2008 3:08PM
Analysed: Wed Jan 16 2008 3:08PM
Result Source: Analysed

Sampler: MS1
1.3300}

Obscuration: 21.3 %

Residual: 0.645 %

Specific S A = 4.8452sq.m/g

D (v, 0.9) =

33.00 um

Uniformity = 1.049E+00

Size Low {um) in% Size High {um) Under% Size Low (um) in% Size High {um) Under%
0.05 G.04 0.06 0.04 6.63 4.07 7.72 43.40
0.086 0.09 0.07 0.13 7.72 439 $.00 47.79
0.07 0.16 0.08 0.29 8.00 4.69 10.48 52.48
0.08 0.23 0.09 0.52 10.48 4.84 12.21 57.42
0.09 0.32 0.1 0.85 12.21 5.14 14.22 62.56
0.1 0.44 0.13 1.29 14.22 5.28 16.57 67.85
0.13 0.60 0.15 1.88 16.57 5.38 18.31 73.24
0.15 0.80 0.17 268 19.31 5.26 22.49 78.50
0.17 1.07 0.20 3.76 22,49 4.96 26.20 83.47
0.20 1.42 0.23 5.18 26.20 4.48 30.53 87.95
0.23 1.78 0.27 6.96 30.53 3.85 35.56 91.80
0.27 200 0.31 8.96 35.56 3.10 41.43 94 90
0.31 1.95 0.36 10.81 41.43 2.30 48.27 97.20
0.36 1.72 0.42 1263 48.27 1.54 56.23 98.74
0.42 1.49 0.49 1412 56.23 0.88 65.51 99.62
0.48 1.27 0.58 15.29 65.51 0.38 76.32 100.00
.58 1.00 0.67 16.39 76.32 0.00 88.91 100.00
0.67 0.79 0.78 17.18 88.91 0.00 103.58 100.60
0.78 .69 0.91 17.87 103.58 0.00 120.67 100.00
0.91 0.64 1.06 18.51 120.67 0.00 140.58 100.00
1.08 0.63 1.24 19.14 140.58 0.00 163.77 100.00
1.24 0.66 1.44 19.80 163,77 0.00 190.80 160.00
144 0.73 1.68 20.52 180.80 0.00 22228 100.00
1.68 0.83 1.95 21.36 222.28 0.00 258.95 100.00
1.85 1.00 2.28 22.36 258.95 0.00 301.68 100.00
2,28 1.24 2.65 23.80 301.68 0.00 351.48 100.00
2.65 1.59 3.09 25.18 351486 0.00 409.45 100.00
3.00 2.00 3.60 27.19 409.45 0.00 477.01 100.00
3.60 237 4.19 29.58 477.01 0.00 555.71 100.00
419 2.82 4.88 32.37 §55.71 0.00 847.41 100.00
4.88 3.28 5.69 35.65 647 .41 0.00 754.23 100.00
5.69 368 6.63 3933 75423 G.00 878167 160.00

Volume (%
10 (%)
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Attached page 5
Result: Analysis Report

Sample Details

Sample |D: Kaolin Ranong Run Number: 2 Measured: Wed Jan 16 2008 3:10PM
Sample File: TS1059 Record Number: 170 Analysed: Wed Jan 16 2008 3:10P°M
Sample Path: DADATASIZEATECHNI-NTECH_51% Result Source: Analysed

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment : Ultrasonic 10 minutes & stir medium

System Details

Range Lens: 300RF mm Beam Length: 2.40 mm . Sampler. MS1 Obscuration: 21.2 %
Presentation; 3_KAOLIN [Particle R.l. = ( 1.56560, 0.0100);  Dispersant R.I. = 1,3300]
Analysis Model: Polydisperse Residual: 0.646 %

Medifications: None

Result Statistics

Distribution Type: Volume Concentration = 0.0159 %Vol Density = 1.000g/cub. cm Specific SA = 4.8595sq.m/g
Mean Diameters: Div,0.1)= 0.34um D(v,05)= 9.66um D{v,0.9)= 33.05um
D[4,3]= 13.6%um D[3,2]= 1.23um Span = 3.385E+00 Uniformity = 1.052E+00
Size Low (um) In % Size High (um) Under% Size Low {um} In % Size High (um) Under%
0.05 0.04 0.06 0.04 B6.63 4.07 772 43.45
0.06 0.09 0.07 0.13 772 4.39 9.00 47.84
0.07 0.18 0.08 029 9.00 469 10.48 52.52
0.08 023 0.09 0.52 10.48 4.94 12.21 5747
0.09 0.33 0.1 0.85 12.21 5.14 14.22 62.61
o1 0.44 0.13 1.29 14.22 T 528 16.57 67.89
0.13 0.60 0.15 1.89 16.57 5.39 19.31 73.28
0.15 0.80 0.17 269 19.31 525 22.49 78.53
0.17 1.08 0.20 3.77 22.49 4.94 26.20 83.47
0.20 1.43 0.23 5.19 26.20 4.46 30.53 87.93
023 1.79 0.27 6.98 30.53 383 35.56 91.75
0.27 2Mm 0.3 8.99 35.56 3.08 41.43 94,84
0.31 1.96 0.36 10.895 41.43 2.31 48.27 97.14
0.36 1.73 0.42 12.67 48.27 1.55 56.23 98.70
0.42 1.50 0.49 14.17 56.23 0.90 65.51 99.60
0.45 1.28 0.58 15.45 65.51 D.40 76.32 100.00
0.58 1.01 0.67 16.46 76.32 .00 88.91 100.00
0.67 0.80 0.78 17.26 88.91 0.00 103.58 100.00
0.78 0.70 0.91 17.95 103.58 0.00 120.67 100.00
0.9 0.64 1.06 18.60 120.67 0.00 140.58 100.00
1.06 0.63 1.24 19.23 140.58 0.00 183.77 100.00
1.24 0.66 1.4 19.89 163.77 0.00 190.80 100.00
1.44 0.73 1.68 2062 190.80 0.00 222.28 100.00
1.68 0.83 1.95 2145 22228 0.00 258.95 100.00
1.95 1.00 2.28 22.45 258.95 0.00 301.68 100.00
2.28 1.24 265 23.69 301.68 0.00 351.46 100.00
265 1.58 3.09 25,28 351.45 0.00 409.45 100.00
3.09 1.99 3.60 27.27 409.45 0.00 477,01 100.00
3.60 2.36 4,19 29.63 477.01 0.00 555.71 100.00
419 2.81 4.88 3244 555.71 0.00 647.41 100.00
4.88 327 5.69 35.71 647.41 0.00 754.23 100.00
569 3.67 6.83 39.38 754.23 0.00 878.67 100.00
0,
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Result: Analysis Report

Sample Details

Sample ID: Kaolin Ranong Run Number:

Sample Fitle: T§1059

Sample Path: DADATASIZENTECHNI-I\TECH_51\

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment : Ultrasonic 10 minutes & stir medium

Record Number:

Measured: Wed Jan 16 2008 3:11PM
Analysed: Wed Jan 16 2008 3:11PM
Result Source: Analysed

171

System Details

Beam Length: 2.40 mm

Range Lens: 300RF mm
[Particle R.I. = ( 1.5550, 0.0100};

Presentation: 3_KAOLIN
Analysis Model: Polydisperse
Modifications: None

Sampler. MS1 Qbscuration: 21.2 %

Dispersant R.1. = 1.3300)

Residual: 0.642 %

Result Statistics
Distribution Type: Volume Concentration = 0.0160 %Vol Density = 1.000 g/ cub. cm Specific SA = 48261sq.m/g
Mean Diameters: D{v,001)= 0.34um D(v,05)= 969um B(v,09)= 33.03um
D[4, 3]= 13688 um D[3,2]1= t1.24um Span = 3.373E+00 Uniformity = 1.047E+00
Size Low {um) in % Size High (um) Under% Size Low (um) In % Size High (um) Under%
0.05 0.04 0.06 0.04 6.63 4.09 7.72 43.33
0.06 0.09 0.07 0.13 7.72 4.41 39.00 47.74
0.07 015 0.08 0.29 9.00 4.71 10.48 52.45
0.08 023 0.09 0.52 10.48 4.97 1221 57.42
0.09 0.32 o1 0.84 12.21 5.16 14,22 62.58
0.1 .44 0.13 1.28 14.22 5.30 16.57 67.87
0.13 0.59 0.15 1.88 16.57 5.40 19.31 73.27
0.16 0.80 0.17 2.67 19.31 5.26 22.49 78.53
017 1.07 0.20 3.74 22 49 4.94 26.20 83.47
0.20 1.41 0.23 5.16 26.20 4.46 30.53 87.93
0.23 1.77 0.27 6.93 30.53 3.83 35.58 Nn.77
0.27 1.99 0.31 8.92 35.56 310 41,43 94 .86
0.31 1.94 0.36 10.86 41.43 2.31 48.27 97.17
0.36 1.71 0.42 12.57 48.27 1.55 56.23 98.72
0.42 1.48 0.49 14.05 56.23 0.89 B5.51 99.61
0.49 1.27 0.58 15.32 65.51 0.39 76.32 100.00
0.58 0.99 0.67 16.31 76.32 0.00 88.91 100.00
0.67 0.78 0.78 17.10 88.91 0.60 103.58 100.00
0.78 0.69 0.91 17.78 103.58 0.00 120.67 100.00
0.91 0.64 1.06 18.42 120.67 0.00 140.58 100.00
1.06 0.63 1.24 18.05 140.56 . 0.00 163.77 100.00
1.24 0.66 1.44 18.714 163.77 0.00 190.80 100.00
1.44 0.73 168 20.44 180.80 0.00 222,28 100.00
1.68 0.83 1.95 21.27 222.28 0.00 258.95 100.00
1.95 1.00 22 22.27 258.95 0.00 301.68 100.00
pegnr:A #oa e ot 23.3% 361.85 G.0G 351.46 100.00
265 158 308 25.90 351.46 8.00 409.45 100.00
3.09 2.00 3.60 27.06 409.45 0.00 477.01 100.00
3.80 2.37 4.19 29.46 477.014 0.00 555.71 iG3.00
4.19 282 4.88 32.27 555.71 .06 647.41 100.00
4.88 3.28 5.6% 35.56 847,41 .00 754,23 160.60
5.68 3.68 6.63 35.24 754.23 0.00 878.67 100.00
Volume (%
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Sample |1D: Talc
Sample File: TS1059

Result: Analysis Report

Sample Path: DADATASIZETECHNI~NTECH_51\
Sample Notes: Medium : De-ionized water

Dispersant : Sodium hexametaphosphate

Sample Details
Run Number: 1
Record Number: 172

Treatment : Ultrasonic 1 minute & stir medium

Range Lens: 300RF mm

Presentation: 3_TALC

Analysis Model: Polydisperse

Modifications: None

Systern Details

Beam Length: 2.40 mm

[Particle R.. = { 1.5850, 0.0100);

Resuit Statistics

Dispersant R.). =

.
TEC
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Attached page 7

Measured: Wed Jan 16 2008 3:20PM
Analysed: Wed Jan 16 2008 3:20PM
Result Source: Analysed

Sampler: MS1
1.3300]

Obscuration: 20.4 %

Residual: 0.650 %

Distribution Type: Volume Concentration = 0.0163 %Vol Density = 1.000g / cub. em Specific 5.A. = 2.8443sq.m/yg
Mean Diameters: Di{v,01= 117um Dv,05)= D(v,08)= 3446um
D[4,3]= 1513um D[32]= 211um Span = 2.96TE+00 Uniformity = 9.064E-01
Size Low (um) In % Size High (um) Under% Size Low (um) in % Size High (um) Under%
0.05 0.03 0.06 0.03 6.63 4.55 7.72 37.52
0.06 0.05 007 0.08 7.72 4.90 8.00 42.41
0.07 0.09 0.08 0.17 9.00 5.19 10.48 47.60
0.08 0.13 0.09 0.30 10.48 5.43 12.21 53.03
0.09 017 Q.11 0.47 12.21 5.61 14.22 58.64
0.11 0,23 0.13 0.70 14.22 5.76 16.57 684.40
0.13 0.21 0.15 1.0M 16.57 5.87 19.31 70.27
0.15 0.40 0.17 1.41 19.31 576 22.49 76.03
017 0.53 0.20 1.94 22.49 5.48 26.20 81.50
.20 0.69 0.23 283 26.20 5.00 3053 86.50
0.23 0.85 0.27 3.48 30.53 4.33 35.56 90.83
Q.27 0.95 0.31 4.43 35.56 3.50 41:43 94.33
0.31 0.53 0.36 5.36 41.43 260 48.27 96.93
0.36 0.83 0.42 6.19 48.27 1.72 56.23 98.65
0.42 0.74 0.49 6.94 56.23 0.96 85.51 89.61
0.49 067 0.58 7.60 65.51 0.39 76.32 100.00
0.58 0.56 0.67 8.7 76.32 0.00 88.91 100.00
0.67 0.49 0.78 8.66 88.91 0.00 103.58 100.00
0.78 0.48 0.91 g.14 103.58 0.00 120.67 100.00
0.91 0.50 1.06 9.64 120,67 0.00 140.58 100.00
1.06 055 1.24 10.19 140.58 0.00 163.77 100.00
1.24 0.83 1.44 10.82 163.77 .00 190.80 100.00
1.44 0.74 1.68 11.58 190.80 0.00 22228 100.00
1.68 0.90 1.85 12.46 222.28 0.00 258.95 100.00
1.95 112 228 13.58 258.95 0.00 301.68 100.00
228 1.42 2.65 15.01 301.68 0.00 351.46 100.00
2.65 1.85 3.09 16.86 351.46 0.00 409.45 100.00
3.09 2.26 360 19.12 409.45 0.00 477.01 100.00
3.60 271 419 21.64 477.01 0.00 555.71 100.00
4.19 324 4.88 25.08 55571 0.00 647 41 100.00
4.88 372 5.69 28.80 847.41 0.00 754,23 100.00
5.69 4.17 6.63 32.97 754.23 0.00 878.67 100.00
e/
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Result: Analysis Report

Sample Details
Sample ID: Talc Run Number: 2 Measured: Wed .Jan 16 2008 3:20PM
Sample File: TS1059 Record Number: 173 Analysed: Wed Jan 18 2008 3:20PM
Sample Path: DADATASIZE\TECHNI~1\TECH_51\ Result Source: Analysed

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment ; Ultrasonic 1 minute & stir medium

Systemn Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 20.2 %
Presentation: 3_TALC [Particle R.%. = { 1.5880, 0.0100); Dispersant R.|. = 1.3300)
Analysis Model: Polydisperse Residual: 0.647 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0162 %Vol Density = 1.000 g/ cub. cm Specific S A = 28355sq.m/g
Mean Diameters: Di{v,0.1)= 1.18um Dv,05)= 11.24um D{v,09)= 3449um
D{4,.31= 1514um D[3,2l= 212um Span = 2,965E+00 Uniformity = 9.053E-01
Size Low (um) in % Size High (um) Under% Size Low (um) In % Size High (um) Under%
0.05 0.03 0.06 0.03 6.63 4.55 7.72 37.44
0.06 0.05 0.07 0.08 7.72 491 9.00 42,35
0.07 0.09 0.08 017 9.00 5.20 10.48 47.55
0.08 0.13 G.09 0.29 10.48 5.44 12.21 52.99
0.09 0.17 0.1 0.47 12.21 5.63 14.22 58.62
0.11 - 0.23 0.13 0.70 14.22 577 16.57 64.39
0.13 0.30 0.15 1.00 16.57 5.87 19.31 70.26
0.15 0.40 0.17 1.40 19.34 5.76 22.49 76.02
0.7 0.53 0.20 1.93 22.49 5.47 26.20 81.50
0.20 0.69 0.23 2.61 26.20 4.99 30.53 86.49
0.23 0.85 0.27 3.46 30.53 432 35.56 90.81
0.27 0.95 0.31 4.41 35.56 3.50 41.43 94 31
0.31 0.93 0.26 534 41.43 2860 48.27 96.91
0.36 0.83 0.42 6.17 AB27 1.73 56.23 98.64
0.42 0.74 0.49 6.91 56.23 0.97 65.51 99.60
0.49 0.67 0.58 7.58 65.51 0.40 76.32 100.00
0.58 0.56 0.67 8.14 76.32 0.00 88.91 100.00
0.67 0.50 0.78 8.64 88.91 0.00 103.58 100.00
0.78 048 0.91 9.12 103.58 0.00 120.67 100.00
0.91 0.50 1.06 962 120.67 0.00 140.58 100.00
1.06 0.55 1.24 10.17 140.58 0.00 163.77 100.00
1.24 0.83 1.44 10.79 163.77 0.00 180.80 100.00
1.44 0.74 1.68 11.53 190.80 0.00 22228 100.00
1.68 0.89 1.895 12.43 222,28 0.00 258.95 100.00
1.95 112 228 13.54 258.95 0.00 301.68 100.00
2.28 1.42 2.65 14.96 301.68 0.00 351.46 100.00
2.65 1.85 3.09 16.81 351.48 0.00 409 .45 100.00
3.08 225 3.60 19.06 408.45 0.00 477.01 100.00
3.60 2.7 419 2177 477.01 0.00 555.71 100.00
419 3.24 4.88 25.00 558.71 0.00 647 .41 100.00
4.88 3.72 5.69 28.72 647.41 0.00 754.23 100.00
5.89 417 6.63 32.89 754.23 0.00 878.67 100.00
D,
10 Volume (%)
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Result: Analysis Report
Sample Details

Sample ID: Talc Run Number, 3 Measured: Wed Jan 16 2008 3:21PM
Sample File: TS1059 Record Number; 174 Analysed: Wed Jan 16 2008 3:21PM
Sample Path: D\DATASIZE\TECHNI-NTECH_51\ Result Source: Analysed

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment : Ultrasonic 1 minute & stir mediom

System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 20.2 %
Presentation: 3_TALC [Particle R.\. = ( 1.5890, 0.0100); Dispersamt R). = 1.3300]
Analysis Model: Polydisperse Residual: 0.644 %

Modifications: None

Result Statistics

Distribution Type: Volume Concentration = 0.0161 %Vol Density = 1.000g/cub. cm Specific S.A. = 2.8391sq.m/g
Mean Diameters: B{v01)= 117um D{v,05)= 11.4Bum Di{v,09)= 3447 um
D4, 3= 1511 um D3, 2= 21tum Span = 2.979E+00 Uniformity = 9.084E-01
Size Low (um) In% Size Migh (um} Under% Size Low (um) In % Size High {um) Under%
0.05 0.03 0.06 0.03 6.63 4.57 7.72 37.59
0.06 0.05 0.07 0.08 7.72 4.93 .00 42.52
0.07 0.09 0.08 017 9.00 521 10.48 47.73
0.08 0.13 0.09 0.29 10.48 545 12.21 53.18
0.09 0.17 0.11 0.47 12.21 563 14.22 58.80
0.11 0.23 0.13 0.70 14,22 576 16.57 64.56
0.13 0.30 0.15 1.00 16.57 5.85 19.31 70.41
0.15 0.40 017 1.40 18.31 573 22.49 76.14
0.17 0.53 0.20 1.93 22.49 5.43 26.20 81.57
0.20 0.69 0.23 2.61 26.20 4.95 30.53 86.53
0.23 0.85 Q.27 3.48 30.53 4.29 35.56 90.82
0.27 0.95 0.31 4.41 35.56 3.48 41.43 94.30
0.31 0.93 0.38 5.34 41.43 2.58 48.27 96.89
0.36 0.83 0.42 8.17 48.27 1.73 56.23 98.62
0.42 0.75 0.49 6.92 56.23 0.97 65.51 89.58
0.45 0.67 0.58 7.59 65.51 0.41 76,32 100.00
0.58 0.56 0.67 8.15 76.32 0.00 88.91 100.00
0.67 0.50 0.78 8.65 88.91 0.00 103.58 100.00
0.78 0.49 0.91 9.14 ' 103.58 0.00 120.67 100.00
0.9 0.50 1.06 9.64 12067 0.00 140.58 100.00
1.06 0.55 1.24 10.19 140.58 0.00 163.77 100.00
1.24 0.683 1.44 10.82 163.77 0.00 180.80 100.00
1.44 6.74 1.68 11.56 190.80 0.00 222.28 100.00
1.68 0.90 1.95 12.45 22228 0.00 258.95 100.00
1.85 112 228 13.58 258.95 0.00 301.68 100.00
2.28 1.42 2,65 15.00 301.68 0.00 351.48 100.00
2.65 1.85 3.09 16.86 351.46 0.00 409.45 100.00
3.09 2.27 3.60 19.12 409,45 0.00 477.01 100.00
3.60 2.72 4.19 21.84 477.01 0.00 555.71 100.00
4.19 328 4.88 2510 555.71 0.00 647.41 100.00
4.88 374 5.69 28.83 647.41 0.00 754.23 100.00
5.69 4,19 6.63 33.02 754.23 0.00 878.67 100.00
0,
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Resuit: Analysis Report
Sample Details
Sample ID: ZrSiQ4 Run Number: 1 Measured: Wed Jan 16 2008 4:11PM
Sampte File: TS105¢ Record Number: 175 Analysed: Wed Jan 18 2008 4:11PM
Sample Path: DADATASIZEATECHNI~1\TECH_51\ Result Source: Analysed
Sample Notes: Medium ; De-ionized water
Dispersant : Sodium hexametaphosphate
Treatrnent : Ultrasonic 1 minute & stir medium
System Details

Beam Length: 2.40 mm

Range Lens: 300RF mm
[Particle R... = { 1.8700, 0.1000);

Presentation: 3_ZRSI04
Analysis Model: Polydisperse
Modifications: None

Sampler: MS1 Obscuration: 21.7 %

Dispersant R.I. = 1.3300]

Residuak 1,025 %

Result Statistics

Distribution Type: Volume Concentration = 0.0021 %Vol

Density = 1.000g/cub. cm Specific SA. = 12.5368sq9. m/g

Mean Diameters: D(v,0.1)= 020um Div,0.5)= 077um Di{v,0.9)= 502um
D[4,3)= 202um D[3,2]= 0.48um Span = 6.283E+00 Uniformity = 2. 118E+00
Size Low (um) n % Size High (um) Under% Size Low {um) In % Size High {um) Under%%
0.05 0.14 0.06 0.14 6.63 1.81 7.72 96.84
0.06 0.3¢ 0.07 044 7.72 1.09 9.00 97.94
0.07 0.49 0.08 0.93 9.00 0.53 10.48 98.46
0.08 0.71 0.09 1.64 10.48 0.17 12.21 98.63
0.09 0.95 0.1 2.59 12.21 0.01 14.22 98.65
0.1 122 0.13 3.81 14.22 0.01 16.57 98.66
0.13 1.53 ¢.15 5.34 16.57 0.09 19.31 98.75
0.15 1.90 0.17 7.24 19.31 0.19 2249 98.94
0.17 2.32 0.20 9.55 22.49 ¢.25 26.20 99.19
0.20 2.80 0.23 12.35 26.20 0.26 30.53 99.45
0.23 3.32 0.27 15.68 30.53 0.23 35.56 99.68
0.27 3.83 0.3 19.51 35.56 017 41.43 99.85
0.31 4.29 0.26 23.80 4143 on 48.27 99.96
0.36 473 0.42 28.53 48.27 0.04 56.23 100.00
0.42 5.21 0.49 33.74 56.23 0.00 65.51 100.00
.49 552 0.58 3927 65.51 0.00 76.32 100.00
0.58 573 0.67 45.00 76.32 0.00 88.91 100.00
0.67 570 0.78 50.70 88.01 0.00 103.58 100.00
0.78 5.29 0. 55.99 103.58 0.00 120.67 100.00
0.91 4.78 1.06 60.76 120,67 0.00 140.58 100.00
1.08 419 1.24 64.95 140.58 0.00 163.77 100.00
1.24 3.57 1.44 68.52 163.77 0.00 190.80 100.00
1.44 297 1.68 7149 190.80 0.00 22228 100.00
168 241 1.95 73.90 222.28 0.00 258.95 100.00
1.95 1.89 2.28 75.79 258.95 0.00 301.68 100.00
2.28 1.85 2.65 77.74 301.68 0.00 351.46 100.00
2.65 2.31 3.09 80.05 351.48 0.00 409.45 100.00
3.09 2.81 360 82.88 409.45 .0.00 477.01 100.00
3.60 3.22 4.19 86.08 477.01 0.00 555.71 100.00
4.19 334 4.88 89.42 555.71 0.00 647,41 100.00
4.88 3.09 5.69 82.51 647 41 0.00 754.23 100.00
569 2.53 6.63 95.04 754.23 0.00 878,67 100.00
0,
10 Volume (%)
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Result; Analysis Report

Sample Details
Sample ID; Zr$i04 Run Number: 2 Measured: Wed Jan 16 2008 4:11PM
Sample File: T$1059 Record Number: 176 Analysed: Wed Jan 16 2008 4:11PM
Sample Path: DADATASIZE\TECHNI~TTECH_51\ Result Source: Analysed

Sampie Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Treatment : Ultrasonic 1 minute & stir medium

System Details

Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 21.7 %
Presentation: 3_ZRSI04 [Particle R.{. = ( 1.8700, 0.1000); DispersantR.l. = 1.3300]
Analysis Model: Polydisperse Residual: 1.025 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0021 %\Vol DCensity = 1.000 g/ cub. em Specific 5.A. = 12.5445s8q. m/g
Mean Diameters: D{v,01)= 0.20um B{v,05 = 077um D(v.0.9)= 501um
D[M4,3)= 202um D[3, 2= 0.48um Spen = 6.279E+00 Uniformity = 2,118E+00
Size Low (um) In % Size High {um) Under% Size Low (um) in% Size High (um) Under%
0.05 0.14 0.06 0.14 6.63 1.80 7.72 96.86
0.06 0.30 0.07 0.44 7.72 1.09 9.00 97.95
0.07 0.49 0.08 0.93 9.00 0.52 10.48 98.47
0.08 071 0.09 1.64 10.48 0.16 12.21 98.63
0.09 0.85 0.11 2.59 12.21 0.01 14.22 98.64
0.11 1,22 0.13 3.82 14.22 0.01 16.57 58.65
0.13 1.54 0.15 535 16.57 0.10 19.31 88.74
0.15 1.90 0.17 7.25 19.31 0.19 22.49 98.04
0.17 2.32 0.20 9.57 22.49 0.25 26.20 98.19
.20 2.80 0.23 12.37 26.20 0.26 30,53 99.45
0.23 332 0.27 15.70 30.53 0.23 35.56 99.68
0.27 3.83 0.3 19.53 35.56 0.17 41.43 99.85
.31 4.29 0.36 23.82 41.43 0.11 48.27 99.96
0.36 473 0.42 28.55 48.27 0.04 56.23 100.00
0.42 521 0.49 3375 56.23 0.00 85.51 100.00
0.49 5.52 0.58 39.27 65.51 0.00 76.32 100.00
0.58 573 0.67 45.00 76.32 0.00 88.91 100.00
0.67 570 0.78 50.70 83.91 0.00 © 103.58 100.00
0.78 528 0.91 55.98 103.58 0.00 120.67 100.00
0.91 477 1.06 60.75 120.67 .00 140.58 100.00
1.06 418 1.24 64.94 140.58 0.00 163.77 100.00
1.24 3.57 1.44 68.51 163.77 0.00 180.80 100.00
1.44 297 1.68 71.48 190.80 0.00 222.28 100.00
1.68 241 1.95 73.89 222.28 0.00 258.95 100.00
1.95 1.89 2.28 75.78 258.95 0.00 301.68 100.00
2.28 1.95 2.65 77.74 301.68 0.00 351.46 100.00
2.85 2.31 3.09 80.05 351.45 0.00 409.45 100.00
3.09 2.81 3.60 82.85 409.45 0.00 477.01 100.00
3.60 3.22 419 86.09 477.01 0.00 555.71 100.00
419 3.35 4.88 89.43 555.71 0.00 647 .41 100.00
4.88 3.09 569 92.53 647,41 0.00 754.23 100.00
5.69 2.53 6.63 95.05 754.23 0.00 878.67 100.00
V Q
10 ofume (%)
| 0
4 e 0
1 0
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1 0
1 0
A 0
1 0
0 - 0
0.01 0.1 1.0 10.0 100.0 1000.0
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Result: Analysis Report

Sample Details

Sample I1D; ZrSi0O4 Run Number: 3 Measured: Wed Jan 16 2008 4:12PM
Sample File: TS1058 Record Number: 177 Analysed: Wed Jan 16 2008 4:12PM
Sample Path: DADATASIZE\TECHNI~T\TECH_51\ Result Source: Analysed

Sample Notes: Medium : De-ionized water
Dispersant : Sodium hexametaphosphate
Traeatment : Ultrasonic 1 minute & stir medium

System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 2.7 %
Presentation: 3_ZRSI04 [Particle R.I. = ( 1.9700, 0.1000);, Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residual: 1.026 %
Maodifications: None

Result Statistics

Distribution Type: Volume Concentration = 0.0021 %Vol Density = 1.000 g/ cub. cm Specific S.A. = 12.5483sq.m/ g
Mean Diameters: D{v,01)= 020um D(v. 05 = 0,77 um D(v,09) = 503um
DI[4,3]= 202um D[3.2]= 048um Span = 6.300E+00 Uniformity = 2.430E+00
Size Low (um) In % Size High (um) Under% Size Low {um) In % Size High (um) Under%
0.05 0.14 0.06 0.14 6.63 1.80 7.72 96.80
0.08 0.30 0.07 0.44 772 1.09 9.00 97.89
0.07 0.49 0.08 0.93 9.00 0.52 10.48 98.42
0.08 0.71 0.09 1.64 10.48 017 12.21 98.58
0.09 0.95 0.11 2.59 12.21 0.02 14.22 98.60
0.11 1.23 0.13 3.82 14.22 0.02 - 16.57 98.62
0.13 1.54 0.15 5.36 16.57 Q.10 19.31 98.73
0.15 1.90 0.17 7.26 19.31 0.20 22.49 98.93
017 2.32 0.20 9.58 22.49 0.26 26.20 60.18
0.20 2.80 023 12.38 26.20 0.27 30,53 99.45
0.23 3.32 0.27 15,71 30.53 023 35.56 99.68
0.27 3.83 0.31 19.54 35.56 0.17 41.43 99.85
0.31 429 0.36 23.84 41.43 0.1 48.27 99.96
0.36 473 0.42 28.57 48.27 0.04 56.23 100.00
0.42 521 0.49 33.77 56.23 0.00 65.51 100.00
0.49 552 0.58 39.29 65.51 0.00 76.32 100.00
0.58 573 0.67 45.02 76.32 0.00 88.91 100.00
0.67 570 0.78 50.72 £88.91 0.00 103.58 100.00
0.78 528 0.91 56.00 103.58 0.00 120.67 100.00
.3 4.77 1.06 60.77 12067 0.00 140.58 100.00
1.06 418 1.24 64.95 140.58 0.00 163.77 100.00
1.24 3.56 1.44 68.51 163.77 0.00 190.80 100.00
1.44 2.95 1.68 71.47 190.80 0.00 22228 100.00
1.68 240 1.95 73.88 222.28 0.00 258.95 100.00
1.95 1.88 2.28 75.76 258.85 0.00 301.68 100.00
2.28 1.94 265 77.70 301.68 0.00 351.46 100.00
265 | 3.09 BO.O1 35148 0.00 400.45 100.00
3.09 281 380 82.81 409.45 0.00 477.01 100.00 .
3.60 3.22 419 86.03 477.01 0.00 555.71 100.00
419 3.34 4.88 89.38 555.71 0.00 647 41 100.00
4.88 3.08 569 92.47 647.41 0.00 754.23 100.00
5.69 2.53 6.63 95.00 754.23 0.00 878.67 100.00
Vi
10 'olume (%)
4 80
4 180
i 70
4 B0
4 50
1 40
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1 20
Oﬂt 0
0.01 0.1 1.0 10.0 100.0 1000.0

Particle Diameter (um.)
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Result: Analysis Report
Sample Details

Sample I1D: CaCO3 Run Number: 1
Sample File: TS1059 Record Number: 178
Sample Path: DADATASIZEATECHNI~N\TECH_51\
Sample Notes: Medium . DI water

Dispersant : Nonidet P40

Treatment : US 5 min & Stir mediurn
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Measured: Wed Jan 23 2008 2:09PM
Analysed: Wed Jan 23 2008 2:09PM
Resuit Source; Analysed

System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: M31 Obscuration. 20.5 %
Presentation: 3_CACQ32 [Particle R.I. = ( 1.5750, 0.0100); Dispersant R.l. = 1.3300)
Anazlysis Model: Polydisperse Residual: 1.009 %
Modifications: None
Result Statistics
Distrnbution Type: Volume Concentration = 0.0183 %Vol Density = 1.000 g/ cub. cm Specific SA. = 3.862tsq.m/g
Mean Diarneters; Di{v.01)= 049um D{v,05)= 1924 um D{v,0.9)= 5585um
D[4, 3)= 24.22um D[3.2]= 155um Span = 2.878E+00 Uniformity = 5.104E-01
Size Low (um) In % Size High {um) Under% Size Low {um) In % Size High (um) Under%
0.05 0.06 0.06 0.06 6.63 2.3 772 30.10
0.08 0.12 0.07 0.19 7.72 2.52 9.00 3262
0.07 0.19 0.08 0.38 8.00 276 10.48 35.38
0.08 0.26 0.09 0.64 10.48 3.06 12.21 38.44
0.09 0.34 0.11 0.98 12.21 3.43 14.22 41.87
0.11 0.43 0.13 1.41 14.22 387 16.57 4574
13 0.53 0.15 1.94 16.57 4.37 19.31 50.11
0.15 0.65 017 2.59 19.31 40 22.49 55.02
0.17 0.79 0.20 3.38 22.49 5.44 26.20 60.45
0.20 0.94 0.23 4.33 26.20 5.83 30.53 65.38
0.23 1.09 0.27 5.42 30.53 6.39 35.56 7277
0.27 1.19 0.31 6.61 35.56 6.36 41.43 79.14
0.31 1.19 0.36 7.80 41.43 594 48,27 85.07
0.36 1.14 0.42 8.94 48.27 514 56.23 80.21
0.42 1.08 0.49 10.62 56.23 4.08 85.51 94.27
0.49 1.02 0.58 11.04 65.51 299 76.32 97.26
0.58 0.93 0.67 11.98 76.32 1.91 88.91 99.17
0.67 0.86 0.78 12.84 88.91 0.83 103.58 100.00
0.78 0.79 0.91 13.63 103.58 0.00 120.67 100.00
0.91 0.73 1.08 14.36 120.67 0.00 140.58 100.00
1.06 0.69 1.24 15.05 140.58 0.00 163.77 100.00
1.24 0.65 1.44 15.70 163.77 0.00 190.80 100.00
1.44 0.63 1.68 16.33 190.80 0.00 222.28 100.00
1.68 0.64 1,95 16.97 22228 0.00 258.95 100.00
1.95 0.70 228 17.67 258.95 0.00 301.88 100.00
2.28 0.82 2.65 18.49 301.68 0.00 351.48 100.00
2.65 1.00 3.08 198.49 351.46 0.00 409 .45 100.00
3.09 1.21 3.60 20.70 409 .45 0.00 477.01 100.00
3.60 1.42 4.19 2212 477.01 0.00 555.71 100.00
4.19 1.66 4.88 2378 555.71 0.00 647,41 100.00
4.88 1.90 5.69 2568 647.41 0.00 754.23 100.00
5.69 2.1 6.63 27.79 754.23 0.00 878.67 106.00
0,
10 Volume (%)
4 80
4 80
£ 70
i B0
4 50
1 _40
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6.01 0.1 1.0 10.0 100.0 1000.0
Particle Diameter {(um.)
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Result: Analysis Report
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Sample Details
Sample ID: CaCO03 Run Number: 2 Measured: Wed Jan 23 2008 2:10PM
Sampie File: TS1059 Record Number; 179 Analysed: Wed Jan 23 2008 2:10PM
Sample Path: DADATASIZEATECHNI~NTECH_51\ Result Source: Analysed
Sample Notes: Medium : DI water
Dispersant : Nonidet P40
Treatment : US 5 min & Stir medium
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 20.4 %
Presentation: 3_CAC032 [Particle R.L. = (1.5750, 0.0100); DispersantR.l. = 1.3300]
Analysis Model: Polydisperse Residuat. 1.006 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0181 %Vol Density = 1.000 g/ cub. ¢m Specific SA. = 3.8863sq.m/g
Mean Diameters: Di{v,0.1)= 049um D(v,05)= 19.20um D(v.0.89)= 56.01um
Di4,3l= 2425um D3, 2= +1.54um Span = 2.8 E+00 Uniformity = 9.154E-01
Size Low (um) In % Size High (um) Under% Size Low {um) in % Size High {um) Under%
0.05 0.06 0.06 0.06 6.63 2.32 7.72 30.22
0.06 0.13 0.07 0.19 7.72 253 9.00 3274
0.07 0.19 0.08 0.38 9.00 277 10.48 35.51
0.08 0.27 0.09 0.65 10.48 3.05 12.24 38.56
&.09 0.34 0.11 0.99 12.21 341 14.22 41.97
0.11 0.43 013 1.42 14.22 3.84 16.57 45.82
0.13 0.54 0.15 1.98 16.57 4.34 19.31 50.16
0.15 0.66 0.17 261 19.31 4.87 22.49 55.03
0.17 0.80 020 3.44 22.49 5.40 26.20 60.42
0.20 0.95 0.23 4.36 26.20 5.89 30.53 66.31
0.23 1.10 0.27 547 30.53 6.36 35.56 7267
0.27 1.20 0.31 6.66 35.56 8.35 41.43 79.03
0.31 1.20 0.36 7.87 41.43 594 48.27 84.97
0.36 1.15 042 .01 4B.27 515 56.23 80.12
0.42 1.09 0.49 1010 56.23 4.08 85.51 84.20
0.49 1.03 0.58 11.13 65.51 3.0 76.32 87.21
0.58 0.94 0.67 12.07 76.32 1.93 88.91 99.14
0.67 0.86 0.78 12.93 88.91 0.86 103.58 100.00
0.78 0.79 0.91 13.72 103.58 0.00 120.67 100.00
0.91 0.74 1.06 14.46 120.67 0.00 140.58 100.00
1.08 0.89 1.24 15.14 140.58 0.00 163.77 100.00
1.24 0.65 1.44 15.79 163.77 0.00 190.80 100.00
1.44 0.63 1.68 16.42 180.80 0.00 22228 100.00
1.68 0.64 1.85 17.08 222.28 0.00 258.95 100.00
1.95 0.70 228 17.76 258.95 0.00 301.68 100.00
228 0.82 2865 18.58 301.68 0.00 351.46 100.00
265 1.00 3.09 19.58 351.46 0.00 409.45 100.00
3.09 1.21 3.60 20.78 409.45 0.00 477.01 100.00
3.60 1.42 4.19 22.21 477.01 0.00 555.71 100.00
419 1.67 4.88 23.87 555.71 0.00 647.41 100.00
4.88 1.80 5.69 25.78 647.41 0.00 754.23 100.00
569 212 6.63 27.90 754.23 0.00 878.67 100.00
Volume
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Result: Analysis Report
Sample Details
Sample |D: CaC0C3 Run Number. 3
Sample File: TS1059 Record Number: 180
Sample Path: DADATASIZEXTECHNI~N\TECH_51\

Sample Notes: Medium : D! water
Dispersant : Nonidet P40
Treatment : US 5 min & Stir medium
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Measured: Wed Jan 23 2008 2:11PM
Analysed: Wed Jan 23 2008 2:11PM
Result Source; Anatysed

System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 GCbscuration: 20.3 %
Presentation: 3_CACO32 [Patticle R.\. = { 1.5750, 0.0100); DispersantR I = 1.3300]
Analysis Model: Polydisperse Residual: 1.002 %
Modifications. None
Result Statistics
Distribution Type: Volume Concentration = 0.0181 %\Vol Density = 1.000g/ cub. cm Specific 5A. = 3.8859sq.m/g
Mean Diameters: D{v,0.1)= 049um D{v,05) = 19.13um D{v,09)= 5578um
D4,3]= 2416 um D3 2]= 1.54um Span = 2.850E+00 Uniformity = 9.144E-01
Size Low (um) In % Size High (um) Under% Size Low {um} in% Size High (um) Under%
0.05 0.06 0.06 0.06 6.63 232 7.72 30.21
0.06 0.13 0.07 0.19 7.72 2.53 9.00 32.74
0.07 0.19 0.08 0.38 9.00 278 1048 35.52
0.08 0.27 0.09 0.65 10.48 3.07 12.21 38.59
0.09 0.34 0.11 0.99 12.21 3.44 14.22 42.02
0.1 043 013 1.42 14,22 3.87 16.57 45.90
0.13 0.54 0.18 1.96 16.57 4,37 19.31 50.27
0.15 0.65 0.17 2.61 19.31 4.90 22 49 55.17
0.17 0.80 0.20 341 22.49 542 26.20 60.59
0.20 0.95 0.23 4.36 26.20 5.81 30.53 66.50
0.23 1.10 0.27 5.46 30.53 6.37 35.56 7287
0.27 1.20 0 6.66 3556 6.34 41.43 79.21
0.31 1.20 0.36 7.86 41.43 5.92 48.27 85.12
0.36 1.14 0.42 e 48.27 512 56.23 90.25
0.42 1.08 0.49 10.09 56.23 4.05 65.51 84,29
0.49 1.03 0.58 11.12 65.51 2.98 76.32 97.27
0.58 0.94 0.67 12.06 76.32 1.90 88.91 99.17
0.67 0.86 0.78 12.82 88.91 0.83 103.58 100.00
0.78 0.79 0.91 13.71 103.56 Q.00 120.67 100.00
0.91 0.73 1.06 14.45 120.67 0.00 140.58 100.00
1.06 0.69 1.24 16.13 140.58 0.00 163.77 100.00
1.24 0.65 1.44 1579 183.77 0.00 190.80 100.00
1.44 0.63 1.68 16.41 190.80 0.00 22228 100.00
1.68 0.64 1.95 17.05 222.28 0.00 258.95 100.00
1.85 0.70 2.28 17.76 258.85 0.00 301.68 100.00
2.28 0.82 2.65 18.67 301.68 0.00 351.46 100.00
2.65 1.00 3.09 19.57 351.46 6.00 409.45 100.00
3.08 1.21 3.80 20.78 409.45 0.00 477.01 100.00
3.60 1.42 4.18 22.20 477.01 0.00 555.71 100.00
4.18 1.67 488 23.87 5585.71 0.00 647.41 100.00
488 1.80 5.69 2577 647.41 0.00 754.23 100.00
5.69 212 6.63 27.89 754.23 0.00 878.67 100.00
0,
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