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Appendix A 
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Appendix Figure A1  XRD reference data of silicon oxide in quartz form 
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Appendix Figure A2  XRD reference data of silicon oxide in synthesis cristoballite 

form 
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Appendix Figure A3  XRD reference data of aluminum oxide in κ-Al2O3 form 
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Appendix Figure A4  XRD reference data of aluminum oxide in corundum form 
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Appendix Figure A5  XRD reference data of silicon oxide in cristoballite form 
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Appendix Figure A6  XRD reference data of aluminum silicon oxide in mullite form 
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Appendix Figure A7  XRD reference data of Na2WO4 
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Appendix Figure A8  XRD reference data of Mn2O3 
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Appendix Figure A9  XRD reference data of MnWO4 
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Appendix Figure A10  XRD reference data of Mn(WO4) 
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Appendix Figure A11  XRD reference data of Mn(WO4) 
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Appendix Figure A12  XRD reference data of silicon oxide in cristoballite form 
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Appendix Figure A13  XRD reference data of silicon oxide in tridymite form 
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Appendix Figure A14  XRD reference data of Na2W2O7 

 

 
Appendix Figure A15  XRD reference data of Mn 
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Appendix B 
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Appendix Figure B1  BET analysis of SiO2 powder purified from rice husk ash 
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Appendix Figure B2  BET analysis of RHA_1_500 support 
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Appendix Figure B3  BET analysis of RHA_1_900 support 
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Appendix Figure B4  BET analysis of RHA_3_900 support 
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Appendix Figure B5  BET analysis of mullite sintered at 1200๐C 
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Appendix Figure B6  BET analysis of mullite 1300°C  
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Appendix Figure B7  BET analysis of mullite sintered at 1400๐C 
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Appendix Figure B8  BET analysis of mullite sintered at 1500๐C 
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Appendix Figure B9  BET analysis of Na2WO4-Mn/SiO2 powder 
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Appendix Figure B10  BET analysis of Na2WO4-Mn/RHA_1_500 

 

 



 101

 
 

Appendix Figure B11  BET analysis of Na2WO4-Mn/RHA_1_900 
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Appendix Figure B12  BET analysis of Na2WO4-Mn/RHA_3_900 
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Appendix Figure B13  BET analysis of Na2WO4-Mn/mullite_1200 
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Appendix Figure B14  BET analysis of Na2WO4-Mn/mullite_1300 
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Appendix Figure B15  BET analysis of Na2WO4-Mn/mullite_1400 
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Appendix Figure B16  BET analysis of Na2WO4-Mn/mullite_1500 
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Appendix C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 108

 
 

Peaks report 

 

Peak No. Time  Area            Concentration (vol.%)  Name 

1  0.824    98771         - 

2  1.020  214751         - 

3  1.882    11898    1.5707    CO2 

4  2.891    61021    3.3382       O2 

5  3.933      2380         -           

6  4.530  138935         -        N2 

7  7.503  480810         -       CH4 

8           10.146    28022    0.7506    CO 

 

Appendix Figure C1  An example of GC chromatogram for the catalytic activity test  

 of Na2WO4-Mn/mullite_1300 from WG-100 column (TCD      

 detector). 
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Peaks report 

 

Peak No. Time  Area  Concentration (vol.%)  Name 

1  1.932  14622  

2  2.027          4948215        CH4 

3  3.420              75041   0.1202    C2H4 

4  4.185              95898   0.1594      C2H6 

 

Appendix Figure C2  An example of GC chromatogram for the catalytic activity test  

 of Na2WO4-Mn/mullite_1300 from DVB-plot capillary column  

 (FID detector). 
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Appendix Figure C3  Calibration curve of CO2 gas from WG-100 column (TCD  

 detector). 
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Appendix Figure C4 Calibration curve of CO gas from WG-100 column (TCD  

detector). 
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Appendix Figure C5  Calibration curve of C2H4 gas from DVB-plot capillary column  

 (FID detector). 
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Appendix Figure C6  Calibration curve of C2H6 gas from DVB-plot capillary column  

 (FID detector). 

 

 

 


