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Figure 1-A

Composition analysis of cupric silicate (synthesized at acidic reaction conditions) using
EDAX attached to SEM (Scanning Electron Microscope).

Weight % Element

Filename ok Nak Sik Cik Cuk

II.spc : 45.39 1.74 6.33 13.92 32.63

Atomic % Element

Filename ok Nak Sik ClK Cuk

II.spc 70.15 1.87 5.57 9.7112.70
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Figure 1-B

ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at acidic
reaction conditions).
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Figure 1-C 3/56

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at acidic reaction conditions).

XPart Graphics & Identify User-1
Graph: 2-R 1125103 14:37
countsls
400
3000
i
200
100 >
3 Illllllll‘llIl|llll|llll|l[ll|llll|lIII|IIDI’IIII|lIllalnlllllllll7lolllllIIIIaD
*2Thela

Phllps Analytical



WO 2004/101435 PCT/1B2003/002011

6
Figure 1-C 45

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at acidic reaction conditions).

X'Pert Graphics & Identify User-1

(searched) pealk list; 2-R 2 1/25/63 14:38

Original scan: 2-R Date: 1/24/03 14:23

Description of scan:

Used wavelength: K-Alphal

K-Alphal wavelength (A): 1.54056

K-Alphn2 wavelength (A): 1.54439

K-Alphy2/K-Alphal intensity ratio : 0,50000

K-Alpha wavelength (3): 1.34056

K-Betn wavelength (A): 1.39222

Peak search parameter set: As Mensured Intensities

Set created:; 1/8/03 13:03

Peak positions defined by: Minimum of 2nd decivative

Minimum peak tip width (°2Theta): 0.00

Minimum peak tip width (°2Theta): 1.00

Peak base width (°2Theta): 2.00

Minimum significance: 0.60

d-spacing Relative Angle Peak  Background Tip  Significance
Intensity Hcight Width
[¢:8) %) (°2Theta) (counts/s) (counts/s) {°2Thetn)

5.48673 100.00 16.14080 3156.22 923,90 0.44000 19.72
5.00327 20,71 17,71241 653.63 972.81 0.64000 4.14
3.43222 3.34 25.93831 105.37 90645 0.43000 1.22
2.84108 30.80 3146211 972.17 1038.45 0.20000 0.64
2.77130 75778 32,27568 2391.87 1069.38 0.28000 291
2.27354 54,06 39.60778 170622 998.03 0.40000 7.76
1,82288 14.67 49,99281 463.03 916,51 0.20000 0,77
1,71366 10.53 53,42238 332,20 906.86 0.48000 1.89
1.36697 589 68.59540 185.87 8D2.15 0.48000 0.84
1.24612 1.968 76.36139 £1.84 747.02 0.960p0 0.83
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Figure 2-A

Composition analysis of cupric silicate (synthesized at acidic reaction conditions and at high
temperature 70° C to 90° C) using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filename ok Nak sik ClX Cuk
c-nat. spc 45.84 0.89 27 .31 4.63 21.33

Atomic % Element

Filename o k Nak SikK C1lK Cuk

c-nat.spc 65.98 0.89 22.39 3.01 7.73
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Figure 2-B 6/56

ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at acidic
reaction conditions and at higher temperature 70° C to 90° C).
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Figure 2-C 7I56

XRD (X—ray diffraction) pattern of cupric silicate (synthesized at acidic reaction conditions
and at higher temperature 70° C to 90° C).
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Figure 2-C 8/56

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at acidic reaction conditions
and at higher temperature 70° C to 90° C).

X'Pert Graphics & Identily User-1

(scarched) peak list; CN-R 2 2/3/03 11354

Original scan: CN-R Daic: 2/2/03 16:09

Descripdon of scam:

Used wavcelength: K-Alphal

K-Alphal wavelength (A): 1.54056

K-Alpha2 wavelength (A): 1.54439

K-Alpha2/K-Alphal intensity ratio : 0,50000

K-Alpha wavelength [¢.SH 1.54056

K-Beta wavelength (A): 1.39222

Peak scarch parameter setz As Mcasured Intensitics

Set created: 1/8/03 13:03

Peak posidons defined by: Minimum of 2nd derivative

Minimum peak tip width (°2Theta): 0.00

Minimum peak tp width (°2Theta): 1,00

Peak baso width ("2Theta): 2.00

Minimum_signi:ﬁcancc: 0.60

d-spacing Relative Angle Peak  Background ‘Tip Significance ’
Intensity Height ‘Width
(A [¢) (°*2Thzta) {counts/s) (counts/g) (°2Thsata)

5.46662 100.00 16.20057 835.63 647.06 0.40000 5.04
5.01048 15.55 17.68674 129,92 702.61 0.64000 0.71
2.77436 84.58 32,23910 706.74 £90.34 0.40000 3.61
2.27554 60.14 39.57159 502.52 580.44 0.56000 8.46
1.82094 18,29 50.04921 152.83 524,53 0.40000 0.90
1.71674 13.71 X3,31888 114.53 522,91 0.40000 D.62
1.46762 5.69 6331614 47.53 489.95 0.28000 0.60
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Figure 3-A:

Composition analysis of cupric silicate (synthesized at neutral (pH 6-7) reaction conditions)
using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filename ok Nak sik ClK Cuk
VI.spc 49.47 1.06 22.59 4.27 22.62

Atomic % by Element

| Pilename ok NaK Sik C1K Cuk

VI.spc 69.98 1.04 18.20 2.73 8.06
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PCT/IB2003/002011

ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at neutral

(pH 6-7) reaction conditions).
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Figure 3-C s

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at neutral (pH 6-7) reaction
conditions).
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Figure 3-C

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at neutral (pH 6-7) reaction
conditions).

X'"Pert Graphics & Identify User-1

(searched) pesak list; 6-R 2 . 1/25/03 14:41

Original scan; 6-R Date; 1/25/03 11:54

Description of scan:

Used wavelength: K-Alphal

K-Alphal wavelength (4): 1.54056

K-Alpha? wavelength (A): 1.54439

K-Alpha2/K-Alphal intensity ratio : 0,50000

K-Alpha wavelength (A): 1.34056

K-Beta wavelength (&): 1.39222

Peak search parameter set: As Measured Intensitics

Set created: 1/8/03 13:03

Peak positions defined by: Minimum of 2nd derivative !

Minimum peak tip width (°2Theta): 0.00

Minimum peak tip width (°2Theta); 1,00

Peak base width (°2Theta): 2.00

Minimnm significance: 0.60

d-spacing - Relative Angle Peak  Background Tip  Significance
Intensity Height Width
(&) (%) (°2Theta) (counts/s) (counts/s) (°2Thefa)

5.46823 100.00 16,19577 940,90 §22.33 0.44000 5.24
4,99966 19.39 17.72532 182,41 854.59 0,64000 0.74
2.76987 81.24 3229276 764.43 1159.63 0.36000 2.79
2.26420 73.85 3977809 694.85 945,62 0.36000 2.83
1.82157 14.47 50.03142 136.11 789.55 0.48000 0.76
1.71307 10.20 53.44225 101.61 812.60 0.80000 114
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Figure 4-A:

Composition analysis of cupric silicate (synthesized at basic (pH 10-11) reaction conditions)
using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element

Filenames ok NakK gsik Cuk
VII.spc 54.33 0.44 24.65 20.58
Atomic % by Element

Filenames ok ' Nak sik Cuk

VII.spc 73.56 0.41 19.01 7.02
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Figure 4-B

ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at basic
(pH 10-11) reaction conditions).
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Figure 4-C

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at basic (pH 10-11) reaction
conditions).
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Figure 4-C 16/5

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at basic (pH 10-11) reaction
conditions).
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(searched) peak list: 7-R 2 1/28/03 14:42
Original scan; 7-R Date: 1/25/03 12:44
Description of scan:
Used wavelength: K-Alphal
K-Alphal wavelength (A): 1.54056
K-Alphn? wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratia ; 0.50000
K-Alpla wavelength (A): 1.54056
K-Beta wavelength (4): 139222
Pcak search parameter set: As Mensured Intensities
Set created: 1/8/03 13:03
Peak positions defined by: Minimum of 2nd derivative
Minimum pesak tip width (°2Theta): 0.00
Minimum peak tip width (°2Theta); 1,00
Peak base width (92Theta); 2.00
Minimum significance; 0.60
d-spacing Relative Angle Peak  Background Tip Significonce
Intensity Hcight Width
A (96) (°2Theta) (counts/s) (counts/s) (°2Thets)
4,01966 16.81 22.09561 25,68 860.24 0,96000 0.66
3.34217 100.00 26.64583 152,74 982,28 0.20000 0.78
. 3.03278 66.33 29.42686 101.40 1024.95 0.48000 0.63
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Figure 5-A:

Composition analysis of cupric silicate (synthesized at extreme acidic reaction conditions
(below pH 2) by addition of 10 ml HCl ) using EDAX attached to SEM (Scanning Electron

17/56

PCT/IB2003/002011

Microscope).
Weight % by Element
Filenames o k Nak Sik ClK Cuk
cl0.spc 45,69 1.06 32.63 .30 17.33
Atomic % by Element
Filenames ok Nak Sik C1lK Cuk
cl0.spc 64.47 1.04 26.23 2.10 6.16
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Figure 5-B

‘ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at extreme
acidic reaction conditions (below pH 2) by dddition of 10 ml HCl ).
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Figure 5-C

XRD (X-ray diffraction) pattern of cupric silicate ( synthesized at extreme acidic reaction
conditions (below pH 2) by addition of 10 ml HC1 ).
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Figure 5-C 205

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at extreme acidic reaction
conditions (below pH 2) by addition of 10 ml HCI).
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Original scun: C10-R Daie: 2/2/03 15:13

Description of scan:

‘Used wavelength: K-Alphal

K-Atphal wavelength (A): 1.54056

K-Alpha2 wavelength (A): 1.54439

K-Alpha2/K~-Alphal intensity ratio : 0,50000

K-Alpha wavelength (3): 1.54056

K-Beta wavelength (A): 1.39222

Peak search porameter set: As Meavured Intensities

Sct created: 1/8/03 13;03

Peak positions defined by: Minimum of 2nd derivative

Minimum pesk tip width (°2Thetn): 0.00

Minimum peak tip width (°2Theta): 1,00

Peak base width (*2Theta): 2,00

Minimum significance: 0.60

d-spacing Relative Angle Peak Buckground Tip Sigunificance
Intensity Helpht ‘Width.
(€8] (o) (“2Theta) (connts/s) (counts/s) (°2Thata)

7.39149 15.98 11,96350 64.02 545,13 0.80000 0.73
5.46724 100,00 16,19872 400.70 610.14 0,32000 2,15
2.77097 98.52 32.27956 394,77 587.64 0.20000 0.79
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1.82010 20,70 50.07447 82,93 377775 0.48000 0.58
1.71117 15.69 53.50644 62.86 365.08 0.80000 0.92
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Figure 6-A:

Compositidn analysis of cupric silicate (synthesized at extreme acidic reaction conditions
(below pH 2) by addition of 20 ml HC] ) using EDAX attached to SEM (Scanning Electron
‘Microscope).

Weight % by Element
Filenames ok Nak Sik ClK CuX
c20.spc 52.91 0.60 33.23 1.82 11.34

Atomic % by Element

Filenames o k Nak sik ClK Cuk

c20.'spc 69.64 0.55 24.91 1.14 3.76
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" Figure 6-B
ESR (Electron spin resonance) spectrometer analysis of cupric silicate (synthesized at extreme

acidic reaction conditions (below pH 2) by addition of 20 ml HCL ).
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Figure 6-C

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at extreme acidic reaction
conditions (below pH 2) by addition of 20 ml HCI).
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Figure 6-C

XRD (X-ray diffraction) pattern of cupric silicate (synthesized at extreme acidic reaction

24/56

conditions (below pH 2) by addition of 20 ml HCI ).
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searche: eals lisg: C20-R2 2/3/03 11:57
Qriginal scan: C20-R Date: 2/2/03 1443
Desoription of scan;
Used wavelgngth: K-Alphal
K-Alphal wavelength (A): 154056
XK-Alpha? wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ralio ; 0.50000
K-Alpha wavelcngth (A): 1.54056
K-Beta wavelength (A): 1,39222
Penk seaxch parameter set: As Measured Intensitics
Set created: 1/8/03 13:03
Peak positions defined by: Minimum of 2nd derivative
Minimum peak tip width (°2Theta): 0.00
Minimum peak tip width (°2Theta): 1.00
Peak base width (°2Theta): 2.00
Minimum significance: 0.60
d-spacing Relative Angle Peck  Background Tip  Significance
Intensity Height Widtly
A (%) (°2Theta) (counts/s) (counts/s) (°2Theta)
544576 100.00 16.26305 541.23 653.67 . 0.20000 0.71
5.03216 19,73 17.60991 106,76 721.64 0.48000 0.77
2.76378 76.53 32,36589 41421 698.97 0.56000 3.99
2,26021 67.52 39.85131 36545 515,17 0.56000 4,06
2.01957 7.07 44.84173 38.28 483.78 0.24000 0.70
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1.71148 11.43 53.49579 £51.84 451.40 0.80000 1.24
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Figure 7-A:

PCT/1B2003/002011

Composition analysis of zinc silicate (synthesized at neutral (pH 6-7) reaction conditions)
using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames ok Sik Cik Znk
nine.spc 35.71 4,89 D.08 - 59.32
Atomic % by Element
Filenames ok Sik ClK Znk
nine.spc 67.32 5.25 0.06 27.37
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Figure 7-B

ESR (Electron spin resonance) spectrometer analysis of zinc silicate (synthesized at neutral
(pH 6-7) reaction conditions).
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Figure 7-C

XRD (X-ray diffraction) pattern of zinc silicate (synthesized at neutral (pH 6-7) reaction
conditions).
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Figure 7-C

XRD (X-ray diffraction) pattern of zinc silicate (synthesized at neutral (pH 6-7) reaction
conditions).

X'Pert Graphics & Identily User-1
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QOriginal sean: 21-R Date: 1/25/03 13:25

Deseription of scan:

Used wavelength: K-Alphal

K-Alphal wavelength (A): ' 1.54056

K-Alpha2 wavelength (A): 1.54439

K=~-Alpha?/K-Alphal intensity ratio : 0,50000

K-Alpha wavelength (A): 1.54056

K-Beta wavetength (A): 1.39222

Peak scarch parameter set: As Measured Xniensities

Sel created: 1/8/03 13:03

Peak positions defined by: Minimum of 2nd derivative

Minimum penk tip width (°2Theta): 0.00

Mintmum peak tip width (°2Theta): 1,00

Peak base width (°2Theta): 2.00

Minimnm significance: 0.60

d-spacing Relative Angle Peak Background Tip Significance
Intensity Heigit Width
A (%) (°2Theta) (counts/s) counts/s (°2Theta)

4.24766 9,82 20.89591 43,60 386.64 0.48000 0.85
3.15351 59,30 28.27636 263.36 . 51445 0.48000 - 1.66
2.88286 40,51 30.99464 179.93 574.24 0.40000 0.76
2,73150 100.00 32.75904 444,15 691.51 0.28000 0.83
2.49483 21.20 33.96794 94.17 671.04 0.64000 0.70
2.09711 13.25 43.09916 58.83 33447 0.64000 0.73
1.67436 2.61 54.77999 42.67 37046 0.64000 0.92
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Figure 8-A:

Composition analysis of zinc silicate (synthesized at extreme acidic (below pH2) reaction
conditions) using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames ok ZnhL NaK ' sik ClK
zinc-10.spe 35.59 41.94 0.00 17.04 5.43

Atomic % by Element

Filenames ok Znl, NaK Sik ClK

zinec-10.spc 61.35 17.69 0.00 16.73 4,22
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Figure 8-B

ESR (Electron spin resonance) spectrometer analysis of zinc silicate (synthesized at extreme

-acidic (below pH2) reaction conditions).
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Figure 8-B

ESR (Electron spin resonance) spectrometer analysis of zinc silicate (synthesized at extreme
acidic (below pH2) reaction conditions).

Filename: ZN
DATE; 01201 1440COMMENT: ) JESFASERIES
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Figure 8-C

XRD (X-ray diffraction) pattern of zinc silicate (synthesized at extreme acidic
(below pH2) reaction conditions).
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XRD (X-ray diffraction) pattern of zinc silicate (synthesized at extreme acidic
(below pH2) reaction conditions).

X'Pert Graphics & Inentify
searched) peak list: X7Z.-R 2

User-1
2/3/03 11:58

Original scan; X2Z-R

Duate; 2/1/03 18:50

Description of scan;
Used wavelength: K-Alphal
K-Alphal wavelength (A): 1.54056
K-Alpha2 wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratio : 0,50000
K-Alphn wavelength (A): 1.54056
K-Beta wavelength (A): 1.39222
Peale search parameter set: As Mceasured Intensities
Set created: 1/8/03 13:03
Pcak positions defined by: Minimum of 2nd derivative
Minimum peak tip width (°2Theta): 0.00
Mintmum peak tip width (°2Theta): 1,00
Peak base width  (°2Theta); 2.00
Minimnm sig : N 0.60
d-spacing Relative Angle Peak ‘Background Tip Signlficance
Intensity Height . Width *
A (%) {°2’Thetn) {(counts/s) {counta/s) (°2Theta) .
7.98264 100.00 11,07467 2079.88 453,30 0.48000 16.11
5,33677 10,63 16.59748 221.17 343.67 0.32000 1.31
4,00484 19,52 22.17845 406.04 474.57 0.28000 0.97
3.56647 16.16 24.94587 336,14 510.88 0.24000 1.03
3.14366 10.46 28.36683 217.55 4G65.82 0.48000 4.95
2.93765 15.03 30.40232 312.67 418,68 0.24000 1,39
2.86706 20.14 31.16978 418.81 403.81 0.32000 .08
2,721G3 31.97 32.88120 664,98 370.63 4.32000 4.93
2.67080 40.17 33.52527 835.44 358.14 0.36000 7.23
2.60200 15,53 34.43904 322,95 34043 0.24000 0.93
246786 3.83 36.37469 79.68 303.54 0.32000 1.82
237176 23.66 37.90343 492,02 27531 0.36000 4.69
2.16675 2.30 41.64812 47.90 237.27 0.48000 0.80
2.01636 14.86 44.91711 308,99 237.75 Q.64000 5.99
1.95400 2.79 46.43299 99.53 226,89 0.72000 2.14
1.89620 2.90 47.93553 60.26 216.13 0.64000 1.07
1.78961 6.59 50,98829 136.97 214.24 0.40000 0.92
1.76470 6.90 51.76088 143.48 213.02 0.32000 0.65
1.68726 11.52 54.32631 239,59 208.98 0.32000 125
1.57830 19.87 58,42442 413.19 213.32 0.40000 §.07
1.55167 7.86 59,52677 163.47 215,82 0.24000 0.83
1.51555 8.99 61.09471 186.93 219.37 0.32000 1.26
1.43353 1.90 65.00406 39,44 195,08 0,56000 0.61
. 1.36374 2.6 68,78101 61.53 182,93 0.64000 . 0.99
1.29976 2.39 72.68780 49.61 155.06 +~0.64000 0,68
1.23245 2.46 77.36409 51.16 R saad 0.48000 0.76
&
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Figure 9-A:

Composition analysis of silver silicate (synthesized at neutral (pH 6-7) reaction conditions)
using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames o k NakK sik ClK AgL
Silver5. spc 29,55 0.56 2.63 15.79 51.47

Atomic % by Element

Filenames ok Nak sik ClxK AgL

Silver5. spe 63.96 0.85 3.25 15.42 16.52
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Figure 9-B

ESR (Electron spin resonance) spectrometer analysis of silver silicate (synthesized at neutral
(pH 6-7) reaction conditions).

Filtname, So
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Figure 9-C

XRD (X-ray diffraction) pattern of silver silicate (synthesized at neutral (pH 6-7) reaction
conditions).
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Figure 9-C

XRD (X-ray diffraction) pattern of silver silicate (synthesized at neutral (pH 6-7) reaction
conditions).

X'Pert Graphics & Identify

User-1

(scarched) peak list: So-r2 2/3/03 11:852
Original scan; So-r Date; 2/3/03 11312
Description of scan:
Used wavelength: K-Alphal
K-Alphal wavelength (A): 1.54056
K-Alpha2 wavelength (A): 1.54439
K~Alpha?/K-Alphal intensity ratio 0.50000
K-Alpha wavelength (A): 1.54056
K-Beta wavelength (A): 1.39222
Penlc scarch parameter sct: Ax Measured Intengitics
Bet crehicd: 1/8/03 13;03
Peak positions defined by: Minimum of 2nd derivativa
Minimum peak tip width (*2Theta): 0.00
Mirnimum peak tip width (°2Theta); 1,00
Peak base width (°2Theta): 2.00
Miniraum significanca: 0.60

d-spacing Relative Angle Pesk Background ‘Tip Siguificance

Intensity Height Width
[¢.N) (%) (°2Theta) (counts/s) (counts/sy (°2Theta)

12.51501 0,61 7.05514 24.25 269.08 0.32000 0,75
3.84145 1,61 23.13452 63,48 84,62 0.24000 0,85
3.19616 46,53 27.85129 . 1835.66 84,32 0.32000 11.62
3.020338 15.33 29.55040 604.98 86.85 0.40000 10.85
2.76936 100.00 32.29885 3945.11 91.02 0.36000 24.39
2.4B336 2.75 36.13978 108.38 62,78 0.20000 1,06
2.27608 3.61 39.5G180 142.47 63.39 0.24000 1.46
2.08218 3.16 43.42372 124,78 58.90 0.44000 4.34
1.95033 61.37 46.27446 2421.27 59.81 0.44000 3171
1,90300 4.13 47.75348 162.86 60.29 0.20000 0,87
1.86696 3.87 48.73456 152.60 60.60 0.28000 2,05
1.67244 17.12 54,84804 675,21 58.99 0.480D0 11.19
1.60159 18.06 57.49439 712.55 55,15 0.20000 233
1,52203 0.97 60.80730 38.34 49,06 0,32000 0.61
1.43528 1.08 64.91550 42,58 50.99 0.28000 1.03
1,38831 542 67.39817 213.70 52.15 0.24000 1.32
1.27274 3.54 74.48880 139,61 66.51 0.48000 3.96
1.24157 13.09 76.69181 516,25 62,23 0.24000 2.43
1.23836 11,31 76.92707 446,10 £1.78 0.16000 . 0.61
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Composition analysis of silver silicate (synthesized at acidic (pH 2)reaction conditions) using
EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames ok Nak sik ClK AgL
Silver-4.spc 52.01 4,83 20.85 0.46 21.86
- Atomic % by Element
Filenames ok Nak sik ClK AglL
Silver-4.spc 73.57 4.75 16.80 0.29 4.59
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Figure 10-B s

ESR (Electron spin resonance) spectrometer analysis of silver silicate (synthesized at acidic
(pH 2) reaction conditions).
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Figure 10-C !

XRD (X-ray diffraction) pattern of silver silicate (synthesized at acidic (pH 2) reaction
conditions).
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Figure 10-C

XRD (X-ray diffraction) pattern of silver silicate (synthesized at a01d1c (pH 2) reaction
conditions).

X'Pert Graphics & Identify User-1
(scarched) peak list: Sn—r 2 2/3/03 12:41
Orginal scan: Sn—r Date; 2/3/03 12:12
Description of scan:
Used wavelength: X~Alphal
K~Alphal wavelength (X): 1.54056
K-Alpha2 wavelenpgth (A): 1.54439
K-Alphu2/K-Alphal lnlcnsity raliu : 0.50000
K-~Alpha wavelength (A): 1.54056
K-Beta wavelength (A): 1,39222
Penk search parnmeter set: As Measured Intensities
Set created; 1/8/03 13:03
© Peak positions defined by: Minimum of 2nd dexivative
Minimum peak tip width (°2Thsta): 0.00
Minimum peak tip width (°2Theta): 1,00
Peak base width (°2Theta): 2.60
Minimum significance: 0.60
d-spacing TRelative Angle Pealc Background Tip Significance
Intensity Height Width
A) (%) {®2Theta) (counts/s) (counts/s) (°2Theta)
3.85288 7.31 22.82476 162,05 283.57 0.20000 0.84
3.04209 100,00 29.33483 2217.87 286,93 0.44000 27.45
2.80105 2.99 31.92363 66.30 297.07 0.64000 0.85
2.54412 18.81 35.24794 417.13 264.05 0.24000 2.56
2.32266 15.21 38,73633 33742 21176 0.32000 3.87
2.13433 30.40 42,31091 674.27 184.90 0.24000 5,12
1.95266 8.89 ' 46.466G84 197.27 168.22 0.36000 3.23
1.90573 30.86 47.68093 684,55 162.50 0.24000 2.62
1.88838 24.63 48,14670 546.21 160.31 0.32000 2.62
1.65610 3.33 5543541 73.96 136.14 0.24000 0.81
1.63624 6.25 56.16747 13852 134.86 0.20000 0.81
1.54698 7.23 59.72562 160.38 146.27 0.28000 2,15
147111 4,99 63,14884 11071 134.86 0.32000 2.37
1.40804 10.18 66,33090 22585 116.60 0.32000 3.21
1.36874 1.37 68.49464 30.40 107.27 0.48000 0.82
1.34028 2,30 70.15949 50,94 101.71 0.40000 1.02
1.30705 3,20 72.21879 71,02 97.84 0.64000 1.37
1,27367 2.54 74.42506 56,25 93.68 0.24000 0.67
f 1.23314 3.73 77.31282 82,74 21.67 0.40000 2.27
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Composition analysis of manganese silicate (synthesized at neutral (pH 6-7) reaction
conditions) using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames o k NaK Sik ClK MnK
Manganese-o 142,30 1.03 19.11 0.43 37.14
Atomic % by Element
Filenames o k Nak sik ClK MnK
Manganese-o 165.17 1.10 16.77 0.30 16.66
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ESR (Electron spin resonance) spectrometer analysis of manganese silicate (synthesized at
‘neutral (pH 6-7) reaction conditions).

Fikename: Mero'd-)
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Figure 11-C 4416

XRD (X-ray diffraction) pattern of manganese silicate (synthesized at neutral (pH 6-7)
reaction conditions).
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Figure 11-C 6

XRD (X-ray diffraction) pattern of manganese silicate (synthesized at neutral (pH 6-7)
reaction conditions).

X'Pert Graphics & Identify User-1
(seavched) peak list: MO-R 2 2/3/03 11:50
Original scan: MO-R Dalc; 2/2/03 16:35

Description of scan:

Uscd wavclength: K-Alphal
X-Alphal wavelength (A): 1.54056
K-Alpha2 wavelongth (A): 1.54439
K~Alpha2/K-Alphal intensity ratio ; 0,50000
K-Alphn wavelength (&): 1,54056
K-Beta wavelength (A): 1.39222
Peak search parameter set: As Measared Intensitics
Set created; 1/8/03 13;03 -
Peak positions defined by: Mi: of 2nd dert
Minimum peak tip width (°2Theta): 0.00
Minimum penk tip width (*2Theta); 1.00
Peak basse width (°2Theta): 2,00
Minimum significance: 0.60
)
d-spacing Relative Angle Peak Background Tip Significance
Intensity Holght ‘Width
A) (%) (°2Theta) ({counts/s) (counts/s) (°2Theta)
3,70419 29.83 24.00430 44.16 278.06 0.64000 0.71
2.91440 100.00 30.65087 148,04 264,37 Q.20000 0.63
2.20663 25.19 40.86153 37.29 162.18 0.48000 0.69
2.02880 29.18 44.62686 43,19 140.28 0.48000 .68
1,79758 2371 50.74510 35.10 133.23 0.48000 0.61
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Composition analysis of manganese silicate (synthesized at extreme acidic
(below pH 2) reaction conditions) using EDAX attached to SEM (Scanning Electron

Microscope).
Weight % by Element
Filenames o k Nak sik ClK MnK
manganese-ne 34.04 0.82 30.75 0.75 33.64
Atomic % by Element
Filenames ok Nak Sik C1lK MnK
manganese-ne 54.67 0.92 28.13 0.54 15.73
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Figure 12-B 7"

ESR (Electron spin resonance) spectrometer analysis of manganese silicate (synthesized at
extreme acidic (below pH 2) reaction conditions).
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XRD (X-ray diffraction) pattern of manganese silicate (synthesized at extreme acidic (below
pH 2) reaction conditions).
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XRD (X-ray diffraction) pattern of manganese silicate (synthesized at extreme acidic (below
pH 2) reaction conditions).

X'Pert Graphics & Identify

User-1
{searched) peak list: MN-R 2 2/3/03 11:51
Qriginal scan: MN-R Date; 2/2/03 17:01
Description of scan:
Used wavelength: K-Alphal )
K=-Alphal wavelength () 1.54056
K-Alpha2 wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratio 0,50000
K-Alpha wavelength (A): 1.54056
K-Bein wavelength (A); 1.39222 °
Peak search parameter set: Asx Measured Intensities
Set created; 1/8/03 13:03
Pcak positions defined by: Minimum of 2nd derivative
Minimum pealk tip width (°2Theta): 0.00
Minimum peak tip width (°2Theta): 1.00
Peak base width (°2Theta): 2.00
‘Minimum, significance; 0.60
d-spacing Relative Angle Peak  Background Tip  Significance
Intensity Hoight Width
(A) (%) (°2Theta) (countg/s) (counts/s) (°2Theta)
3.60774 100.00 24.65599 32.88 359.03 0.96000 0.77
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Figure 13-A:

Composition analysis of zirconium silicate (synthesized at neutral (i)H 6-7) reaction
conditions) using EDAX attached to SEM (Scanning Electron Microscope).

Weight % by Element
Filenames ok Sik zZrL
Zircon99.spc 39.00 14.78 46.22

Atomic % by Element

Filenames ok Sik zZrL

Zircon99.spc 70.23 15.17 14.60
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Figure 13-B 3

ESR (Electron spin resonance) spectrometer analysis of zirconium silicate (synthesized at
neutral (pH 6-7) reaction conditions).

Filenara: 21r59 )
DATE: 0030014 |5:13COMMENT: , JESFASENIES
w7 -
:
i
{
{1A) 350323, gel s
1
2048 ¢ :
L .
50000 ] 30000 T} 75000 [T}

FREQ=DH4I0[MH)  FIELD CENTER=350.000[mT] Width/-= 400.000[mTIMODFg=100000Hz) Widibe 20000(mT)  TIME CONSTANT.CHI=0.3, CH2<0.03{sec) PHASE:CHI=DOD, CH2-0.00 [deg)
POWER=50.000000 fmW) SWEEPTIME= 4.0[min) ACCUM:1 - AMPLITUDECHI=2500 , CHI-L0 RECEVERMODECHI=lst, CHzsdnd ~ Mn: ), TEMP:




WO 2004/101435 . PCT/1B2003/002011
. 52/56
Figure 13-C

XRD (X-ray diffraction) pattern of zirconium silicate (synthesized at neutral (pH 6-7) reaction
conditions).
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‘Figure 14-A:

Composition analysis of zirconium silicate (synthesized at extreme acidic

(below pH 2) reaction conditions using EDAX attached to SEM (Scanning Electron
Microscope).

Weight % by Element
Filenames ok Nak Sik ZxL " C1k
Zircon55.spc 51.43 0.95 26.86 20.76 0.00
Atomic % by Element
Filenames ok Nak Sik z2rL Clk

Zircon55.spc 72 .40 0.93 21.54 5.13 0.00
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Figure 14-B '

ESR (Electron spin resonance) spectrometer analysis of zirconium silicate (synthesized at
extreme acidic (below pH 2) reaction conditions).
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Figure 14-C 33/36

XRD (X-ray diffraction) pattern of zirconium silicate (synthesized at extreme acidic (below
pH 2) reaction conditions).
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Figure 14-C
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PCT/1B2003/002011

XRD (X-ray diffraction) pattern of zirconium silicate (synthesized at extreme acidic (below

'pH 2) reaction conditions).

X'Pert Graphlcs & Xdentify

Yser-1
{searched) peak list: S5 2 2/22/03 13:12
Qriginal scan: 55 Date: 2/22/03 11:31
Description of scan:
Used wavelength: K-~Alphal
K=-Alphal wavelength (A): 1.54056
K-Alpha2 wavelength (A): 1.54439
K-Alpha2/K-Alphal intensity ratio : 0.50000
X-Alphs wavelength (A): 1.54056
K-Beta wavelength (A): 139222 -
Peak search parameter sett As Meaxared Intensitiea
Set created: 1/8/03 13:03
Pesk positions defined by: Minimum of 2nd derivative
Minimum peak tip witdth (°2Theta): 0.00
Minimum peak tip width (°2Theta): 1.00
Peak base width (°2Thcta): 2.60
Minirmum signi o 0.60
d-spacing Relative Angle Peak  Background Tip  Significance
Intensity Height Width
[¢.5] (&) (°2Thota) (counts/s) (counts/s) (°2Theta)
8.11438 100.00 10.89433 84.80 578.00 0.80000 0.69
Philips Analytical
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