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APPENDIX A1 

 

 

 

 

Appendix A1 Photographic view of experimental setup.  
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APPENDIX A2 

 

 

Appendix A2.1a Effect of feed to catalyst ratio on product yield for vapour phase catalytic 

process/B-type at 600 oC and 15 oC/min using ZSM-5 ammonium powder catalyst.  
 

 

 

Appendix A2.1b Effect of feed to catalyst ratio on product yield for multiphase phase catalytic 

process/AB-type at 600 oC and 15 oC/min using ZSM-5 ammonium powder catalyst.  
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APPENDIX A3 

 

 
 

 

Appendix A3.1a Effect of temperature on liquid and solid yield for vapour phase catalytic/B-

type pyrolysis at 15 oC/min heating rate and zero hold time using ZSM-5 ammonium powder 

catalyst. 

 

 

Appendix A3.1b Effect of holding time on liquid and solid yield for vapour phase catalytic/B-

type pyrolysis at 15 oC/min and 550 oC using ZSM-5 ammonium powder catalyst. 



Appendix 
 

222 
 

 

 
 

 

Appendix A3.2a Effect of temperature on liquid and solid yield for multiphase catalytic/AB-

type pyrolysis at 15 oC/min heating rate and zero hold time using ZSM-5 ammonium powder 

catalyst. 

 

 

 

Appendix A3.2b Effect of holding time on liquid and solid yield for multiphase catalytic/AB-

type pyrolysis at 15 oC/min and 550 oC using ZSM-5 ammonium powder catalyst. 
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APPENDIX A4 
 

 

Appendix A4.1a Effect of feed to catalyst ratio on product yield for vapour phase catalytic 

process/B-type at 600 oC and 15 oC/min using Nickel on silica-alumina catalyst.  

 

 

 

 
 

Appendix A4.2b Effect of feed to catalyst ratio on product yield for multiphase phase catalytic 

process/AB-type at 600 oC and 15 oC/min using Nickel on silica-alumina catalyst.  
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APPENDIX A5 

 

 
 

Figure A5.1a Effect of temperature on liquid and solid yield for vapour phase catalytic/B-type 

pyrolysis at 15 oC/min heating rate and zero hold time using Nickel on silica-alumina catalyst 

 

 

 
 

Figure A5.1b Effect of holding time on liquid and solid yield for vapour phase catalytic/B-

type pyrolysis at 15 oC/min and 550 oC using Nickel on silica-alumina catalyst. 
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Figure A5.2a Effect of temperature on liquid and solid yield for multiphase catalytic/AB-type 

pyrolysis at 15 oC/min heating rate and zero hold time using Nickel on silica-alumina catalyst 

 

 

 

 

 
 

Figure A5.2b Effect of holding time on liquid and solid yield for multiphase catalytic/AB-

type pyrolysis at 15 oC/min and 550 oC using Nickel on silica-alumina catalyst 

 



Appendix 
 

226 
 

APPENDIX A6 
 

 

 

Appendix A6.1a Effect of feed to catalyst ratio on product yield for vapour phase catalytic 

process/B-type at 600 oC and 15 oC/min using red clay catalyst RC-800.  
 

 

Appendix A6.2b Effect of feed to catalyst ratio on product yield for multiphase phase catalytic 

process/AB-type at 600 oC and 15 oC/min using red clay catalyst RC-800.  
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APPENDIX A7 
 

 

Figure A7.1a Effect of temperature on liquid and solid yield for vapour phase catalytic/B-type 

pyrolysis at 15 oC/min heating rate and zero hold time using red clay catalyst RC-800. 

 

 
 

Figure A7.1b Effect of holding time on liquid and solid yield for vapour phase catalytic/B-

type pyrolysis at 15 oC/min and 550 oC using best red clay catalyst RC-800. 
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Figure A7.2a Effect of temperature on liquid and solid yield for multiphase catalytic/AB-type 

pyrolysis at 15 oC/min heating rate and zero hold time using red clay catalyst RC-800. 

 

 

 

Figure A7.2b Effect of holding time on liquid and solid yield for multiphase catalytic/AB-

type pyrolysis at 15 oC/min and 550 oC using best red clay catalyst RC-800. 
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APPENDIX A8 

 

 

Appendix A8.1 Comparison of GC characteristics of multiphase pyrolysis gas and pure 

hydrogen gas  
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