&

3

4

IVERSITEIT VAN PRETORIA
IVERSITY OF PRETORIA
| RIA

UN
UN
YUNIBESITHI YA PRETO

Appendix A

460 8-0

v

3
=3
o

:

s ll(lllllIlJ_LllLLLlILIJlIIllIIIJ_I_IILLLIILL[IIIIIIIILLI_]IJ_I_I_lIJ_I_IIILl

400
.
[72]
B
=,
= ]
8
E 300
il |
200
100

10 20 30 40

2-Theta - Scale

m460 8-0 - File: MANHI02-1.raw - Type: 2Th/Th locked - Start: 4.000 °- End:70.000 °- Step:0.040 ° -Steptime:1.5s -Anode: Cu- X-Offset:0.000 - Displ: 0. mm - Creation: 2/7/02 2:02:50 PM
[ﬂoe-ozse (*) - Zircon - ZrSi04 -d xby: 1.- Tetragonal- ic PDF 4.3 -

[[1139-0210 (l) - Sodium Zirconium Silicate - Na2ZrSiO5 -d x by: 1.- Monoclinic -

m16-0818 (*) - Sodium Silicate -Na2Si03 -d xby:1.- Hexagonal -

Spectrum 18: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with two moles of sodium hydroxide at

850°C for 24 hours with intermediate milling.
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mE87B - File:MANHI02-4.raw -Type:2Th/Th locked -Start:4.000 °-End:70.000 °- Step:0.040 ° -Step time:1.5s -Temp.:25 °C (Room) -Time Started: 0 s - 2-Theta:4.000 °-Theta:2.000° -Chi:0.00
[10106-0266 (*) - Zircon - 2rSi04 - Y: 72.13% -d x by:1.-WL:1.5406 - Tetragonal- Vic PDF 4.3 -
mJS-OZ‘ID () - Sodium Zirconium Silicate - Na22rSiO5 -Y:91.11 % -dxby:1.-WL:1.5406 - Monoclinic -

Spectrum 19: XRD spectrum of zircon alkali fused. A mole of zircon d = 9.0 um was fused with two moles of sodium hydroxide at

850°C for 48 hours with intermediate milling.
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E93 - File: MANHI02-12.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 70.000 ° - Step: 0.040 ° - Step time: 1.5 s - Temp.: 25 °C (Room) - Time Started: 0 s - 2-Theta: 4.000 ° - Theta: 2.000 ° - Chi: 0.00
06-0266 (*) - Zircon - ZrSiO4 - Y: 39.34 % - d x by: 1. - WL: 1.5406 - Tetragonal - I/ic PDF 4.3 -
[T.1139-0210 (1) - Sodium Zirconium Silicate - Na2ZrSiO5 - Y: 8.10 % - d x by: 1. - WL: 1.5406 - Monoclinic -
16-0818 (*) - Sodium Silicate - Na2SiO3 - Y: 10.33 % - d x by: 1. - WL: 1.5406 - Hexagonal -
35-0770 (*) - Sodium Zirconium Oxide - Na2ZrO3 - Y: 93.58 % - d x by: 1. - WL: 1.5406 - Monoclinic -

Spectrum 20: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at

850°C for two hours with intermediate milling at one hour.
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bAJE92 - File: MANHI02-11.raw - Type:2Th/Thlocked - Start: 4.000 °- End: 70.000 °- Step: 0.040 °- Steptime:15 s-Temp.:25 °C (Room)- Time Started: 0 s - 2-Theta: 4.000 °- Theta:2.000 °- Chi: 0.00
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[llo6-0266 (*) - Zircon - ZrSi0O4 - Y: 103.58 % -d xby:1.- WL:1.5406 -Tetragonal- lfic PDF 4.3 -
[[139-0210 () - Sodium Zirconium Silicate - Na2ZrSiO5 -Y:9.59 % -d xby: 1.- WL:1.54086 - M onoclinic -
[Mi16-0818 (*) - Sodium Silicate -Na2SiO3 -Y:3144 % -dxby:1.-WL:1.5406 - Hexagonal -
[1135-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 -Y:49.09 % -dxby:1. -WL:1.5406 - Monoclinic -

Spectrum 21: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 pm was fused with two moles of sodium hydroxide at 850°C for 2

hours with intermediate milling.
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KAJE93 - File: MANHI02-12.raw -Type:2Th/Thlocked - Start: 4.000 °-End:70.000 °- Step:0.040 °- Steptime:1.5 s-Temp..25 °C (Room)-Time Started:0 s - 2-Theta: 4000 °- Theta:2.000 °- Chi:0.00
[Lio6-0266 (*) - Zircon - ZrSi04 -Y:39.34 % -dx by:1.-WL:15406 - Tetragonal-l/lcPDF 4.3 -

[I1139-0210 () - Sodium Zirconium Silicate - Na2ZrSi05 -Y:8.10 % - d xby:1.-WL:1.5406 -Monoclinic -

[lal16-0818 (*) - Sodium Silicate -Na2Si0O3 -Y:10.33 % -dxby:1.-WL:1.5406 - Hexagonal -

[1l35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 - Y: 93.58 % -d xby:1. -WL:1.5406 -Monoclinic -

Spectrum 22: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at 850°C for

two hours with intermediate milling.
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%5107 -Filk:MANHI02-26.raw - Type: 2Th/Thlocked - Start: 4.036 ° -End:70.029 ° -Step:0.040 °- Step time: 1.5 s- Temp..25 °C (Room) - Time Started: 0 s -2-Theta: 4.036 ° - Theta:2.000 °- Chi: 0.0
06-0266 (*) - Zircon - ZrSi0O4 - Y: 121.87 % -d xby:1.- WL:1.5406 -Tetragonal- lfic PDF 4.3 -

[L116-0818 (*) - Sodium Silicate -Na2Si03 -Y:7.03 % -d xby: 1.- WL:1.5406 -Hexagonal-

[L_lhs-nso () - Sodium C arbonate -Na2C O3 -Y:8.39% -dxby:1.-WL:1.5406 -Monocihnic-

[L__Ll35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 -Y:29.71 % -d xby:1. -WL:1.5406 - Monoclinic -

Spectrum 23: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with two moles of sodium hydroxide at 650°C for

two hours with intermediate milling.
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WVE134 - File: MANHI02-53 .raw - Type: 2Th/Th locked - Start: 4.000 °- End: 70.000 °- Step: 0.040 °- Step time: 1.5 s - Temp.: 25 °C {(Room)- Time Started: 0 s - 2-Theta: 4.000 ° - Theta: 2.000 °-Chi:0.00 °- Phiz0.0
11.1135-0770 (*) - Sodium Zirconium Oxide - Na2ZrO 3 - Mon oclinic -
[L.1Jo6-0266 (*) - Zircon - ZrSi0 4 - Tetragonal - llc PDF 4.3 -

Spectrum 24: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 pm was fused with two moles of sodium hydroxide at 650°C for

four hours with intermediate milling
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mEﬂJSA - File: MANHI02-27 raw - Type: 2Th/Thlocked - Start 4.000 ° -End: 70.000 ° - Step: 0.040 ° - Step tme: 1.5 s- Temp..25 °C (Room) - Time Started: 0 s -2-Theta: 4.000 ° - Theta: 2.000 °*- Chi: 0.
[[1lo6-02686 (*) - Zircon - ZrSi04 - Y:89.82 % -d x by: 1.-WL: 1.5406 - Tetragonal- I/lc PDF 4.3 -
[11]119-1130 ()) - Sodium Carbonate - Na2CO3-Y:22.83 % -d xby: 1.- WL: 1.5406 - M onoclinic -
I_L_.L|35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3-Y: 101.08 % -d xby:1.- WL: 1.5406 - Monoclinic -
27-0784 (l) - Sodium Silcate - Na8Si207-Y:9.19 % -d xby:1.- WL: 1.5406 - Monoclinic -

Spectrum 25: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at 650°C for

one hour with intermediate milling.
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WAJE94 - File: MANHI02-14.raw - Type: 2Th/Thlocked - Start: 4.000 °- End:70.000 °- Step:0.040 °- Step time:1.6 s- Temp..25 °C (Room)- Time Started: 0 s - 2-Theta: 4.000 °- Theta:2.000 °- C hi: 0.00
]EDG-OZGS (*) - Zircon - ZrSi0O4 - Y: 96.48 % -d x by:1.-WL:1.5406 - Tetragonal- l/lc PDF 4.3 -

[11]35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 -Y: 83.80 % -dxby:1.-WL:1.5406 - Monoclinic -

|E27-0784 () - Sodium Silicate - Na6Si207 -Y: 1875 % -d xby:1.-WL:1.5406 - Monoclinic -

Spectrum 26: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at 650°C for

two hours with intermediate milling.
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WE126 -File:manhio2-48.raw - Type:2Th/Th locked -Start:4.000 °-End:70.000 °- Step: 0.040 ° -Step time:1.5s -Temp.:25 °C (Room) -Time Started: 0 s - 2-Theta: 4.000 °-Theta:2.000°-Chi:0.00
IIIIOG-OZGS (*) - Zircon - ZrSi04 - Y: 154.53 % -d xby:1.- WL:1.5406 -Tetragonal- lfic PDF 4.3 -

[[135-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 -Y: 17948 % -d x by:1.-WL:1.5406 - Monoclinic -

[Iﬂse-m 12 (N)- Sodium Silicate - Na4SiO4 -Y:15.19 % -d xby:1.-WL: 1.5406 - Triclinic -

Spectrum 27: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 pm was fused with four moles of sodium hydroxide at 650°C for

four hours with intermediate milling.

113



200

190

180

170

160

150

140

130

110

100

Lin (Counts)

920

80

70

60

50

40

30

20

10

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qumf® VYUNIBESITHI YA PRETORIA
Appendix A
E112

14

I T I N A Y I I A O A T A T A T

i | ) i /1Y | |
L, M‘l 1 AL 0 TRAERA “

50 60 7

2-Theta - Scale

WAJE112 - File: MANHI02-35.raw - Type: 2Th/Thlocked - Start: 4.000 ° -End: 70.000 °-Step: 0.040 °- Step time: 1.5 s-Temp.:25 °C (Room)- Time Started: 0 s -2-Theta: 4.000 ° - Theta: 2.000 °- Chi: 0.0
[1.150-1089 (*) - Zirconium Oxide -ZrO2 - Y: 40.78 % -d xby:1.-WL: 15406 - Tetragonal -

[1.1106-0266 (*) - Zircon - ZrSi04 - Y: 160.20 % - d xby: 1.- WL: 1.5406 - Tetragonal- lic PDF 4.3 -

[],__[]19-1130 (I) - Sodium Carbonate - Na2CO3-Y:56.95 % -d xby: 1.- WL: 1.5406 - M onoclinic -

[_T.ﬂ35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3-Y:210.14 % -d xby:1.-WL:1.5406 - Monoclinic -

Spectrum 28: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at 650°C for

24 hours with intermediate milling.
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WE109A - File: MANHI02-29 raw - Type: 2Th/Thlocked - Start: 4.000 ° -End: 70,000 ° - Step:0.040 ° - Step time: 1.5 s- Temp.:25 °C (Room) - Time Started: 0 s -2-Theta: 4.000 ° - Theta:2.000 °-Chi: 0.
[EOS-DZSB (*) - Zircon - ZrSi04 - Y:10.86 % -d x by: 1.-WL:1.5406 - Tetragonal-l/lcPDF 4.3 -

[Mi19-1130 (I) - Sodium Carbonate - Na2CO3-Y:24.84 % -dxby: 1.- WL: 1.5406 - M onoclinic -

m35-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3 -Y: 110.02 % -d xby:1.- WL: 1.5406 - Monoclinic -

Spectrum 29: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with six moles of sodium hydroxide at 650°C for

one hour with intermediate milling.
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RAE123 - File: manhio2-47.raw -Type:2Th/Th locked -Start: 4.000 °-End:70.000 °- Step: 0.040 ° -Step time: 1.5 s -Temp.: 25 °C (Room) -Time Started:0s - 2-Theta: 4.000 °- Theta: 2.000 ° -Chi: 0.00
[L1l06-0266 (*) - Zircon - ZrSi04 - Y: 914 % -d xby: 1.- WL: 1.5406 - Tetragonal - llc PDF 43 -
[I1]135-0770 (*) - Sodium Zirconium Oxide -Na2ZrO3-Y: 102.81 % - d x by:1.-WL:1.5406 - Monoclinic -
[Li36-0112 (N)-Sodium Silicate - Na4SiO4 - Y:2575 % -dxby:1.- WL: 1.5406 - Triclinic -

Spectrum 30: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with six moles of sodium hydroxide at 650°C for

two hours with intermediate milling.
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mE157 - File: MANHI02-70.raw - Type:2Th/Th locked - Start: 4.000 °-End:70.000 ° - Step: 0.040 ° - Step time: 1.5 s - Temp.: 25 °C (Room) - Time Started:0 s -2-Theta:4.000 ° -T heta:2.000 *-Chi:0.00 °-Phi: 0.00 °- X
[Li]27-07 84 (1) - Sodium Siicate- Na6SRO7 -

35-0770 (*) - Sodium Zirconium Oxide - Na2Zr0O3 -
[Lilo6-0266 (*) - Ziccon - 2rSi04 - ic PDF 4.3 -

60 7

[. ﬁljlﬂ‘ﬂhl_l‘iﬂr‘ﬂﬂhﬂ' B [ L _mﬂ bihat? l

Spectrum 31: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with four moles of sodium hydroxide at 700°C for

four hours with intermediate milling.
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WE137 -File:MANHIO2-55.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 70.000 ° - Step: 0.040 ° - Step time: 1.5s - Temp.:25 °C (Room) - Time Started: 0 s - 2-Theta: 4.000 ° - Theta: 2.000 ° - Chi
%50-1089 (*) - Zirconium Oxide -ZrO2- Y: 1042 % -d x by: 1. - WL:1.5406 - Tetragonal -

16-0818 (*) - Sodium Silicate - Na2SiO3-Y: 16.27 % -d x by: 1. - WL:1.5406 - Hexagonal -
EOB-OZGS (*) -Zircon -ZrSi0O4-Y: 14736 % -d xby: 1. -WL:1.5406 - Tetragonal - I/lc PDF 4.3 -

16-0818 (*) - Sodium Silicate - Na2SiO3-Y:26.32 % -d xby: 1. -WL:1.5406 - Hexagonal -

Spectrum 32: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 um was fused with two moles of sodium hydroxide at 750°C for

two hours with intermediate milling.
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WEMO -File: MANHI02-56.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 70.000 ° - Step: 0.04 [m7-1497 (*) - Lime, syn- CaO - Y:69.28 % -d xby: 1. -WL:1.5406 - Cubic -

[D]SO-1089 (*) - Zirconium O xide - ZrO2- Y: 2661 % -d x by: 1. -WL:1.5406 - Tetragonal -

IEOB-OZGG (*) -Zircon -ZrSi04-Y: 16930 % -d xby:1.-WL:1.5406 - Tetragonal-1l/lc PDF 4.3

ESS-O‘HO (*) - Sodium Zirconium O xide - Na2ZrO3 -Y: 140.02% -dx by:1.-WL:1.5406- Mono
36-0112 (N) - Sodium Silicate - Na4Si04 - Y:25.31% -d xby: 1. - WL: 1.5406 - Triclinic -

Spectrum 33: XRD spectrum of zircon alkali fused. A mole of zircon d ~ 9.0 pm was fused with four moles of sodium hydroxide at 750°C for

two hours with intermediate milling.
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