APPENDIX

Appendix 1: N2 Physisorption SA Isotherms of supports
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Figure A1.1: N> physisorption Isotherm for AMZ-89-0-0
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Figure A2.2: N> physisorption Isotherm for AMZ-0-89-0
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Figure A1.3: N> physisorption Isotherm for AMZ-0-0-89
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Figure A1.4: N> physisorption [sotherm for AMZ-44-44-0
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Figure A1.5: N> physisorption [sotherm for AMZ-0-44-44
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Figure A1.6: N> physisorption [sotherm for AMZ-44-0-44
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Figure A1.7: N> physisorption [sotherm for AMZ-39-49-0
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Figure A1.8: N> physisorption [sotherm for AMZ-29-59-0
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Figure A1.9: N> physisorption Isotherm for AMZ-39-0-49
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Figure A1.10: N> physisorption Isotherm for AMZ-29-0-59
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Figure A1.11: N, physisorption Isotherm for AMZ-44-22-22
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Figure A1.12: N> physisorption Isotherm for AMZ-22-44-22
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Figure A1.13: N> physisorption Isotherm for AMZ-22-22-44
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Appendix 2: NHs:-TPD plots of Supports
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Figure A2.1: NH3-TPD of AMZ-89-0-0, AMZ-0-89-0 and
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Figure A2.2: NH3-TPD of AMZ-44-44-0, AMZ-0-44-44 and
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Figure 2.3: NH3-TPD of AMZ-39-49-0, AMZ-29-59-0,
AMZ-39-0-49 and AMZ-29-0-59
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Figure A2.4: NH3-TPD of AMZ-44-22-22, AMZ-22-44-22 and
AMZ-22-22-44
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Appendix 3: XRD Graphs of support
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Figure A3.3: XRD Patterns for AMZ-0-0-89
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Figure A3.6: XRD Patterns for AMZ-44-0-44
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Figure A3.9: XRD Patterns for AMZ-39-0-49
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Figure A3.10: XRD Patterns for AMZ-29-0-59
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Figure A3.12: XRD Patterns for AMZ-22-44-22
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Appendix 4: DSC-TGA Graphs of Support
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Figure A4.3: DSC-TGA patterns for AMZ-0-0-89
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Figure A4.4: DSC-TGA patterns for AMZ-44-44-0
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Figure A4.6: DSC-TGA patterns for AMZ-44-0-44
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Figure A4.8: DSC-TGA patterns for AMZ-29-59-0
100 10
95 05
90 Foo o
% 200.86°C S
= 7.00% z
85 I %
80 58%
s »
30 R e mowe gmere
75 T T T T -1.5
o 200 400 600 800 1000
= s e R -

Figure A4.9: DSC-TGA patterns for AMZ-39-0-49
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Figure A4.12: DSC-TGA patterns for AMZ-22-44-22
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Figure A4.13: DSC-TGA patterns for AMZ-22-22-44
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Appendix 5: FTIR Spectra of Support
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Figure AS5.1: FTIR Spectra for AMZ-89-0-0
. e — 155729 1423 ——— T, ;
: Y o
\ [ wms \
\ /,'/ 106540 \ ~
\ / - T \ }
/ A
X \/
w217
e "
or 138464
40 |
s
10
Fi AS5.2: FTIR for AMZ-0-89
igure AS5.2: Spectra for -0-89-0
10g:0 — T e 135103 e N ~
s — i o W T W
N / W \ o
%0 / \/ | |
\ / | 74252 |
N S
v
e
63 344257
w
|
» ki
&
5
o

cm 1
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Appendix 6: NH3-TPD plots of Catalysts
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Figure A6.1: NH3-TPD of 7.5Ni-AMZ-89-0-0, 7.5Ni-AMZ-0-89-0 and
7.5Ni-AMZ-0-0-89
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Figure A6.3: NH3-TPD of 5Ni-AMZ-44-44-0, 7.5Ni-AMZ-44-44-0 and
10Ni-AMZ-44-44-0
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Appendix 7: TPR plots of Catalysts
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Figure A7.2: TPR of 7.5Ni-AMZ-44-44-0, 7.5Ni-AMZ-0-44-44 and
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Figure A7.4: TPR of 7.5Ni-AMZ-39-49-0, 7.5Ni-AMZ-29-59-0,
7.5Ni-AMZ-39-0-49 and 7.5Ni-AMZ-29-0-59
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Figure A7.5: TPR of 5Ni-AMZ-44-0-44, 7.5Ni-AMZ-44-0-44 and

10Ni-AMZ-44-0-44
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Figure A7.6: TPR of 5Ni-AMZ-44-22-22, 7.5Ni-AMZ-22-44-22 and

10Ni-AMZ-22-22-44
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Appendix 8: XRD graphs of Catalysts
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Figure A8.1: XRD of 7.5Ni-AMZ-44-44-0
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Figure A8.2: XRD of 7.5Ni-AMZ-0-44-44
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Figure A8.3: XRD of 7.5Ni-AMZ-44-0-44
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Figure A8.4: XRD of 5Ni-AMZ-44-44-0
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Figure A8.5: XRD of 10Ni-AMZ-44-44-0
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Figure A8.6: XRD of 7.5Ni-AMZ-39-49-0
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Figure A8.7: XRD of 7.5Ni-AMZ-29-59-0

Counts

%

5?0

4(‘J0

i

2?0

1?0

T T T T T T T
10 20 30 40 50 60 70 8

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Figure A8.8: XRD of 7.5Ni-AMZ-39-0-49
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Figure A8.9: XRD of 7.5Ni-AMZ-29-0-59
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Figure A8.10: XRD of 5Ni-AMZ-44-0-44
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Figure A8.11: XRD of 10Ni-AMZ-44-0-44
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Figure A8.12: XRD of 7.5Ni-AMZ-44-22-22
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Figure A8.13: XRD of 7.5Ni-AMZ-22-44-22
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Figure A8.14: XRD of 7.5Ni-AMZ-22-22-44
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Appendix 9: Co-relation of XRD NiQO Crystallite size with
NiO reducibility and Ni Surface Area.
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Figure A9.1: Co-relation of NiO Crystallite size with NiO Reducibility
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Figure A9.1: Co-relation of NiO Crystallite size with Ni Surface Area
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Appendix 10: HRTEM micrographs of calcined catalysts
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Figure A10.4: HRTEM Images of SNi-AMZ-44-0-44
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Figure A10.6: HRTEM Imags of 7.5Ni-AMZ-22-44-22
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Figure A10.7: HRTEM Images of 7.5Ni-AMZ-22-22-44
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Appendix 11: HRTEM micrographs of reduced catalysts
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Figure A11.2: HRTEM of Reduced Catalysts 7.5Ni-AMZ-0-0-89
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Figure A11.4: HRTEM of Reduced Ctalss 7.5Ni-AMZ-0-44-44
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Figure A11.5: HRTEM of Reduced Catalysts 7.5Ni-AMZ-44-0-44
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Appendix 12: HRTEM micrographs of spent catalysts

Figure 12.3: HRTEM Images of Spent 7 SNi-AMZ-44-0-44
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Figure A12.4: HRTEM Images of Spent 7.5Ni-AMZ-39-49-0
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Figure A12.6: HRTEM Images of Spent 7.5Ni-AMZ-44-22-22
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Figure A12.7: HRTEM Images of Spent 7.5Ni-AMZ-22-44-22
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Figure A12.8: HRTEM Images of Spent 7.5Ni-AMZ-22-22-44
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