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APPENDICES

Appendix A Experimental Data of Gas Calibration for Shimadzu GC-14B

Table AL Gas chromatograph with thermal conductivity detector (GC-TCD, model

GC-14B) conditions
Temperature °C Pressure kPa Current  mA
Column 50 Carrier Pressure () 500 Detector 120
Injector 120  Carrier Pressure (M) 450
Detector 120 TCD-Ref 120
TCD-T 120
1 Nitrogen
100 °
90 4 Retention time = 3.734 min
y =0.00037782x
80 - R?=0.9994
70 -
X
= 60
g 50 A
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Relationship between area and concentration of nitrogen.
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Figure A2 Relationship between area and concentration of nitrogen.
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Figure A3 Relationship between area and concentration of hydrogen.
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Figure A4 Relationship between area and concentration of hydrogen.

3. Carbon monoxide
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Figure A6 Relationship between area and concentration of carbon monoxide.
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Figure A7 Relationship between area and concentration of carbon dioxide.



5. Methane
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6. Oxygen
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Appendix B Experimental Data of Gas Calibration for Shimadzu GC-17A

Table B1 Gas chromatograph with flame ionization detector (GC-FID, model: GC-
17A) conditions

Pressure kPa Temperature ¢ Current ]A
Hydrogen (Hz) 80 Column 150 Detector 120
Air Zero 30 Injector 200
AUX1 Nitrogen (N2) 60 Detector 200

AUX2 Nitrogen (N2) 60

1. Acetone
25 ;
Retention time = 3.518 min
y =0.00000869x
R2=0.98613451
20 -
e
515
E [ ]
3
5 10 1
@)
5 ] [ ]
0

0 500000 1000000 1500000 2000000 2500000 3000000
Area

Figure BL Relationship between area and concentration of acetone.



2. Acetic acid
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Figure B2 Relationship between area and concentration of acetic acid.
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Appendix ¢ Calibration Curve of Brooks 5850E Mass Flow Controllers
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Figure Cl Relationship between set point and volumetric flow rate of nitrogen.
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Figure C2 Relationship between set point and volumetric flow rate of hydrogen.
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Appendix D Calibration Curve of Eldex ReciPro Liquid Metering Pumps
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Figure D1 Relationship between volume set point and volumetric flow rate.
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Appendix E Experimental Data of Catalytic Activity Tests

Table EI Catalytic activity test of Ce75Zr250xand quartz wool at 650 °C, total
flow rate 170 ml/min, W/F = 0.352 g h mofL S/C molar ratio = & (for SR and ATR),
and 0 2acetic acid molar ratio = 0.35 (for POX and ATR)

_ CerdZr250x __ Quartz Wool
SR— POX—ATR SR—POX—ATR

C-C breakage conversion (%) 4441 673  45.68 107 054 112

Parameters

CH3COOH conversion (%) 65.20  11.32 67.01 143 162 128
02 conversion (%) - 26.86 40.31 - 405 580
Hz Yield (%) 26,71 177 1951 048  0.08 0.30
CO Yield (%) 337 014 321 0.15  0.06 o.10
cO2Yield (%) 3212 239 34.25 059 029 0.73
CH4 Yield (%) 050 1.09  o0.00 0.18 014 0.14
CH3COCH3 Yield (%) 242 251 0.0 0.60 046  0.59
CO Selectivity (%) 8.54 243 831 9.15 7.04 6.44
c 02 Selectivity (%) 8221 41.38 88.72 4091 33.97 49.62
CH4 Selectivity (%) 119 19.04  o.00 12.83 16.02 9.14

CH3COCH3 Selectivity (%) 459 3348 0.0 3146 3953 30.11
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Table E2 Catalytic activity test of 15%Ni/Ce75Zr250x catalyst at 650 ¢, total flow
rate 170 mi/min, s/c molar ratio = 6 (for SR and ATR), and 0 Jacetic acid molar
ratio = 0.35 (for POX and ATR)

WIF (g h moll)
0.088

0.176

Parameters
C-C breakage conversion (%)

CH3COOH conversion (%)
02 conversion (%)

Hz Yield (%)

CO Yield (%)

C0, Yield (%)

CHa Yield (%)
CHaCOCHs Yield (%)

CO Selectivity (%)

CO2 Selectivity (%)

CHa Selectivity (%)
CHaCOCHs Selectivity (%)
C-C breakage conversion (%)
CH3COOH conversion (%)
02 conversion (%)

Hz Yield (%)

CO Yield (%)

C02 Yield (%)

CHa Yield (%)

CHsCOCH: Yield (%)

CO Selectivity (%)

CO2 Selectivity (%)

CHa Selectivity (%)
CH3COCHs Selectivity (%)

SR
39.83

78.55

51.69
5.08
29.26
0.40
3.43
13.32
76.64
1.06
6.74
61.51
95.91

64.30
8.31
44.88
0.00
0.81
15.40
83.11
0.00

1.12

POX
8.14

19.82
94.96
11.54
1.47
4.96
0.24
1.66
17.67
59.54
2.86
14.94
10.73
24.62
99.60
14.70
2.35
541
0.63
1.05
24.88
57.30
6.71
8.33

ATR
45.46

66.56
89.97
40.15
3.68
37.28
0.82
3.04
8.21
83.17
1.83
5.09
57.52
92.97
98.32
55.84
8.03
41.02
0.43
0.72
15.99
81.71

0.86

1.08



Table E2 (con’t) Catalytic activity test of 15%Ni/Ce75Zr250xcatalyst at 650 °c,
total flow rate 170 ml/min, s/c molar ratio = 6 (for SR and ATR), and 0 2acetic acid
molar ratio = 0.35 (for POX and ATR)

WIF (g h mol)
0.264

0.352

Parameters
C-C breakage conversion (%)

CH3COOH conversion (%)
02 conversion (%)

Hz Yield (%)

CO Yield (%)

C0, Yield (%)

CHa Yield (%)

CHsCOCHs Yield (%)

CO Selectivity (%)

CO2 Selectivity (%)

CHa Selectivity (%)
CH3COCHs Selectivity (%)
C-C breakage conversion (%)
CH3COOH conversion (%)
02 conversion (%)

H2 Yield (%)

CO Yield (%)

C02 Yield (%)

CHa Yield (%)
CHsCOCHs Yield (%)

CO Selectivity (%)

CO2 Selectivity (%)

CHa Selectivity (%)
CHsCOCHs Selectivity (%)

SR
76.08

100.00

72.89
10.26

55.95
0.00

0.00

15.60
84.41
0.00
0.00

75.44

100.00

73.07
9.73

55.97
0.00

0.00

14.81
85.19
0.00

0.00

POX
13.58

29.23
100.00
19.29
3.09
6.23
1.17
0.09
29.17
58.90
11.06
0.65
13.95
30.43
100.00
2171
3.23
6.42
1.08
0.00
30.08
59.87
10.05

0.00

ATR
78.66

100.00

100.00

64.50
9.11
60.44
0.00

0.00

13.10
86.90

0.00

0.00
78.86
100.00

100.00

64.81
8.90

61.07
0.00

0.00

12.72
87.28
0.00

0.00

&0



6l

CURRICULUM VITAE

Name: Mr. Thanakom Thanasujaree
Date of Birth: July 29, 1990
Nationality: Thai

University Education:
2009-2012  Bachelor Degree of Petrochemicals and Polymeric Materials,
Silpakom University, Thailand
2013-2015  Master of Science in Petrochemical Technology, the Petroleum
and Petrochemical College, Chulalongkom University,
Thailand
Working Experience:
2011 Position: Trainee (2 months)
Company name: Thai Polyacetal Co.Ltd., Rayong,
Thailand and Thai  Polycarbonate
Co.,Ltd., Rayong, Thailand
Proceedings:

1 Thanasujaree, T., Rirksomboon, T., and Meeyoo, V. (2015, April 21)
Investigation of Carbon Formation on Ni-based Ceria Zirconia Catalyst in the
Autothermal Steam Reforming of Acetic Acid. Proceedings of eth Research
Symposium on Petrochemical and Materials Technology and 21th PPC
Symposium on Petroleum, Petrochemicals and Polymers. Bangkok, Thailand.



	REFERENCES
	APPENDICES
	Appendix A Experimental Data of Gas Calibration for Shimadzu GC-14B
	Appendix B Experimental Data of Gas Calibration for Shimadzu GC-17A
	Appendix C Calibration Curve of Brooks 5850E Mass Flow Controllers
	Appendix D Calibration Curve of Eldex ReciPro Liquid Metering Pumps
	Appendix E Experimental Data of Catalytic Activity Tests

	CURRICULUM VITAE

