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APPENDICES

Appendix A Experimental Data of Flow Meter Gas Calibration of Mass Flow

Controllers
1 Methane
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Figure AL Relationship between flow rate and set point of methane.
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Figure A2 Relationship between How rate and set point of DI water.



3. Carbon monoxide
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Figure A3 Relationship between flow rate and set point of carbon monoxide.

4. Carbon dioxide

ot
(]

v=12072x

 Set Point

L

/ R:=0.9995 |
10 - S

o
v/

10 {5)
_ Flow Rate (mL/min)

Figure A4 Relationship between flow rate and set point of carbon dioxide.
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Appendix B Experimental Data of Gas Calibration of GC 8A Equipped with a
CTR I under He Carrier
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Figure B1 Relationship between Area and Concentration of Methane.
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Figure B2 Relationship between area and concentration of hydrogen.
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3. Carbon Monoxide
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Figure B3 Relationship between area and concentration of carbon monoxide.
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Figure B4 Relationship between area and concentration of carbon dioxide.



5. Argon
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Figure B5 Relationship hetween area and concentration of Argon.
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Appendix ¢ Experimental Data of Gas Calibration of GC 8A Equipped with a
CTR I under Ar Carrier
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Figure C2 Relationship hetween area and concentration of hydrogen.
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3. Carbon Monoxide
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Appendix D Experimental Data of Catalytic Activity on M SR at 700°C, slc =

411 (GSHV = 42000h")
Table D1 Catalytic activity test over 15Ni/CZO catalyst

Time on Stream (h)
Parameters 1 ) 3 4 5

XeH 476 7182 7053 6944 6644

Yr2 8346 8262 8078 7632 7492
hdco 306 312 317 308 313
Sco 87.78 9066 9098 9419 9363
Se2 122 934 902 581 637

Table D2 Catalytic activity test over 15Ni5SMn/CZO (C) catalyst

Time on Stream (h)
Parameters 1 ) 3 I 5

XcH 1863 7540 7440 7350 72.28

YR 8603 818 8254 8L24  8L06
hdco 571 547 500 48 476
o 8265 8180 8337 8388 8467
Stz 1735 1820 1663 1612 1533

Table D3 Catalytic activity test over 15Ni 1OMn/CZO (C) catalyst

Time on Stream (n)
Parameters 1 ) 3 4 5

XeH 5766 5743 533 5120 5302

Yr2 6351 6231 6053 6L15  60.96
hdco 451 464 ATS 478 413
Sco 7620 7539 7555 7624 7586

Stz 2380 2461 2445 2376 2414
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Table D4 Catalytic activity test over 15Nil5Mn/CZO (C) catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

XeH 5570 5265 4716 4559 4463

Y2 559 5338 4916 4897 4824
hdco 33 319 330 34 35
Seo 8145 8040 8079 8041 8103

a 1855 1960 1921 1959 189/

Table D5 Catalytic activity test over 15NiSMn/CZO (') catalyst

Time on Stream (h)
Parameters 1 2 3 I 5

XcHi 873 1826 7802 77130 7587

Y.,.2 8728 878 8616 8567 8405
hdco 599 58 546 505 530
Seo 1614 7659 7767 1897 7803

Sco2 2386 241 233 2203 209

Table D6 Catalytic activity test over 15NilOMn/CZO ( ) catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

X&H 575 7391 7340 7265 1022

Yr 6735 6615 6702 6518 6382
hdco 420 406 414 405 398
=3 1587 7698 7453 7640 7393

Scoz 413 2302 2547 2360 26,07

Table D7 Catalytic activity test over 15Ni 15Mn/CZ0 () catalyst

Time on Stream (h)
Parameters 1 : 3 4 5

X4 N5 T 6952 6872 67.00
Yh 7% 6977 65% 6387 6320
hlco 677 604 55 5% 539
S0 5196 5680 5922 6Ll 6L8L
2 BM B30 4078 385 389



Appendix E Experimental Data of Catalytic Activity on M SR at 800°C, slc =
4/1 (GSHV = 420001EY)

Table EI Catalytic activity test over 15Ni/CZO catalyst

Time on Stream (h)
Parameters { 2 3 / 5

XcH 8256 8192 8071 7917 7825

YR 0L10 8926 8834 8747 8645
hdco 3% 38 38 386 384
o 8040 8102 8009 8039 8LI13
Scoz 1960 1898 1991 1961 188/

Table E2 Catalytic activity test over 15NiSMn/CZO (C) catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

XcHi 7777 7078  68% 6596 6464

Y2 9772 8157 8L76 7340 7528
hdco 570 563  SI7 486 504
Seo 6148 6103 6579 5784 6601

002 B2 B A2A 216 33N

Table E3 Catalytic activity test over 15NilOMN/CZO (C) catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

Xed 7510 6478 6336 6284 6208

YR 8l52 7112 753B 710 7838
hdco 416 624 6% 68 710
Seo 7035 %% 5228 5350 4859

Stz 2065 404 4172 450 514l



Table £4 Catalytic activity test over 15Nil5SMn/CZ0 (C) catalyst

Parameters 2Time on Stream (h)

X(Hi 6661 6656 6518 6464  63.60
YH 6073 5116 5454 5565 5589
hdco 538 470 524 54 576
Sco 6304 6362 6200 6375 6421

a 6% 363/ 360 3625 3H79

Table E5 Catalytic activity test over 15Ni5SMn/CZO ( ) catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

XcHi 1379 1B 7342 7273 1281

YR 601 7867 6174 69.77 7601
hdco 1650 592 512 523 58l
Seo 5739 6206 6144 6092 5843

S 261 3194  3B/S6 3008 4157

Table E6 Catalytic activity test over 15NIlOMn/CZO ( ) catalyst

Time on Stream (h)
Parameters 1 ) 3 4 5

XcHi 6839 6685 0622 6560  67.46

Yr2 7306 6808 7214 6131 6407
hdco he6 667 663 641 64
Sco 6087 5399 5266 5320 5443

Scoz 3013 401 4134 4680 4057

Table E7 Catalytic activity test over 15Ni 15Mn/CZO (') catalyst

Time on Stream (h)
Parameters 1 2 3 4 5

Yem 6865 6414 6417 6242 6210

YR 0643 6471 6429 6220  60.00
hdco 48 414 481 467 460
Seo 6346 6463 6358 6060  66.80

Scoz B4 B3I 6L HHO BN



Appendix F Experimental Data of Catalytic Activity on MSR at 600°c, s/c =
411 (GSHV =42000h")

Table FI Catalytic activity test over 15Ni/CZO catalyst

Time on Stream (n)
Parameters { 2 2 / 5
XcH 5889  57.05 5580 5473 4412
Yr 4410 4134 4281 3979  32.64
hdco 512 578 642 632  6.08
Sco 6298 6358 6030 56.70  64.28
S002 3702 3642 3970 4330 3572

Table F2 Catalytic activity test over 15NiSMn/CZO (C) catalyst

Time on Stream (h)
Parameters 1 ) 3 4 5

XcH 5456 5330 5181 5281 5244
YR 4033 3172 3244 3457 3375
hdco 597 586 523 530 58l
Sco 63.38 6215 6140 63.08  66.08
Scoz 3662 3785 3860 3692 3392

Table F3 Catalytic activity test over 15Ni5SMn/CZO ( ) catalyst

Time on Stream (h)
Parameters 1 ) 3 4 5

XcH 60.90 6022 5964 59.34  60.76
Yr2 4585 4663 4703 4742 4486
hdco 673 772 799 828 813
Seo 5115 5078 4857 4643 4749
Stz 4285 4922 5143 5357 523l



Appendix G Experimental Data of Catalytic Activity on MSR at 600°c, s/c
31 (GSHV =42000h")

Table GL Catalytic activity test over 15Ni/CZO catalyst

Time on Stream (h)
Parameters o 50 0 120 W
Y4 5703 42.55 - :

Yh 4410 4337
hdco 640  6.76
Sco 5490 100.00
So2 4510 0.0

Table G2 Catalytic activity test over 15Ni5Mn/CZO (C) catalyst

Time on Stream (h)

PAIAERETS g e 10 180
XcHi 5551 4423 4242 :
Y 4361 4202 4129

h2co 8.21 6.30 6.52

Sco 49.27  100.00 - 100.00

Sto 50.73  0.00 0.00

Table G3 Catalytic activity test over 15NiSMn/CZO ( ) catalyst

Time on Stream ()
PUAMEEIS 4 w10 180
XH 5816 5713 5522 5411 5438

Y12 4516 4129 3854 3385 3433
hdco 112 664 629 526 524
Sco 5181 5145 5405 5638 58.78

S 4819 4855 4595 4362 4122
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