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APPENDIX
Appendix A Calibration of gas products

The relationship between the peak area from GC analysis and the gas con-
centration was conducted for the possible gas products such as hydrogen, carbon
monoxide, and carbon dioxide.

Hydrogen
Peak Area Amount (%)
9646.38 10.36
29585.25 27.60
-, 60355.00 49.79
83094.00 69.32
80 I
—{y = 0.003x0873
= i R?=0.999 /)
60
: //
40
7
|
30 >
20
10
0
20000 40000 60000 80000 100000
Peak area

Figure A1 Calibration curve of gas hydrogen.

Where Xis peak area from GC analysis
y is concentration (%)



Carbon dioxide
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Figure A2 Calibration curve of gas carbondioxide.

Where Xis peak area from GC analysis
y is concentration (%)



Carbon monoxide
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Figure A3 Calibration curve of gas carbon monoxide.

Where Xis peak area from GC analysis

y is concentration (%)
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Methane
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Figure A4 Calibration curve of gas methane,

Where Xis peak area from GC analysis
y is concentration (%)
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Appendix B Particle size distribution from TEM analysis
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Figure B1 Particle size distribution of Au/ZnO catalysts at various Au contents and
calcination temperatures.
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Figure B2 Particle size distribution of Au/Zn0-Fe20 3 catalysts at various molar ra-

tios 0fZn0 to Fe20 3.
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Figure B3 Particle size distribution of Au/Zno -Fe203 catalysts at various gold con-
tents and calcination temperatures.



Appendix ¢ EDS pattern of Au/Zno -Fe:os catalyst.
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Figure C2 EDS pattern of Au/Zno -Fez203 catalyst.



Appendix D Feed flow rate calculation from PRO/II

StreamNane
Stream Description
Phase

Huid Rates
WATER
IVETHANOL
HELIUM

Rate

Temperature
Pressure

Molecular Weight

Vapor Rate

Lioud Rete
Vapor std. Density
Liquid Stdl. Density

GMOUHR

GMOUHR

AM
MVIBTUHR

OVBHR
GC\VB

Ligid
00306
0005
00000

0054

25,0000

1.0000
0.0000

1512
d
0.870

)
Vapor

0.0306
0.023
0.0000

0.04

150.0000
10000
0.0000

a
0001
a

H
Vapor

0.0000
0.0000
0.0433

0.043

150.0000
1.0000
0.0000

fa
0.000
a

T-REACTOR
Vapor

0.0306
0.0235
0.0433

0.097

150.0000
1.0000
0.0000

la
0.001
fa
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