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APPENDICES
Appendix A

Criteria for the selection of lead formulations

These two criteria were employed for the selection of lead formulations
from IR reactor system for further testing.
Criterial ;
1 Tag2wTagi>5
2. Tag2>Tagi + SDi O €IS sDi < s
3. ATag> SDi +SD?

Criteria 2:
1 Tag,2-Tagi>5

2. Tagz>Tagl + SDi
3. Tag2 SU2> Tagi+ 0.5SDi

Where ATawy = average different temperature
Tag1 = average temperature of each catalyst sample before reaction
(under helium stream)
Tag2 - average temperature of each catalyst sample during reaction
(under reactant stream)
SDi = standard deviation before reaction (under helium stream)
SD2 = standard deviation during reaction (under reactant stream).



Appendix B

Table B1 Raw data obtained from IR reactor of all catalyst formulations

Catalyst Ratio of metals on binary ~ Before During  ATavg
loading (%) reaction reaction
Ni La Fe Li Tav% SDi Tav% sd?2

Cl 0 10 o 3334 52 337h 246 42
80 20 3620 46 3660 173 4

C3 n 30 3932 21 325 323 07
C4 60 40 - R1T 67 3B5 928 22
cs 50 50 38 24 3654 580 16
c6 40 60 o 2896 49 2930 486 34
ct 0 10 2888 174 2910 349 22
cg 2 8 391 238 335 175 56
C9 0 9% ~ 3099 57 L2 560 213
co 10 - 90 4090 97 4164 434 74
Gil 20 - 80 31 50 388 312 17
cl2 30 - 70 334 115 3369 1149 55
Cl13 - 40 - 60 4090 91 4085 983 05
Cl4 - 50 50 3813 41 3802 240 -l1
Cl5 - 60 - 40 3039 154 2%8 880 -7l
Cle - 70 - 30 3156 75 3600 2093 444
cim - 8 20 353 1Bl 341l 556 288
cig 9% 10 294 54 3012 678 18
€9 9 10 3002 19 3203 462 202
co 8 20  HLO 10 3492 267 -18
cat 10 30 398 L7 4156 987 3H8
c2 60 40 30 57 3303 L3 53
€23 50 50  3%L2 16 3609 11 03
ced 40 60 341 105 3423 864 82
§25 v 70 B»BL 85 3093 403 -258
26 20 8 3BT 109 3368 398 12
car 10 90 393 75 3195 386 03
cs 0 10 PB5 75 P78 18 23



Table B1 Continued

Catalyst Ratio of metals on binary ~ Before During  Tavg
loading (%) reaction reaction

Nl La F LI Tavg D Tavg SD
C3l 60 40 297 80 3005 225 08

0 50 3498 40 3472 251 27
C33 40 60 3137 57 3118 303 -9
€34 30 70 37124 30 3709 393 -15
€35 20 80 3395 69 3363 473 32
£36 0 90 2840 66 2894 1241 54
C37 | 100 90 3004 25 3030 115 26
C38 | 20 80 346 142 3280 277 34
€39 . 030 70 3198 331 3298 530 10
€40 , - 40 60 3056 168 3088 267 32
€41 | - 50 50 3324 080 336.0 153 36
€42 | - 60 40 3554 162 368 068 14
€43 | 70 30 3018 376 3084 292 66
€44 | 80 20 3304 723 3346 221 42
€45 | %0 10 380 126 3616 213 36
€46 0 | 3602 306 3610 100 08
€47 0l 322 435 3416 213 -06
€48 1 2986 356 2992 484 06
€49 2 3766 224 3778 068 12
€50 3 3492 232 3496 159 04
€51 5 3242 2719 3244 1371 02
€52 7 3696 215 3666 169 -3
€53 9 314 049 3460 153 46

10 3280 179 3276 188 04
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Appendix ¢

The reaction of CO oxidation is shown as Reaction (2.1). Conversion of
this reaction can be calculated;

%CO conversion =  mole CO in - mole CO out ‘200
mole CO in

Table CI Carbon monoxide conversion of lead formulations tested by conventional
method

Catalyst Ratio of metals on hinary ~ Carbon monoxide
loading (%) conversion (%)
Ni La Fe Li
Support - - - - 67.86
Cl %0 10 - - 100.0
C3 10 30 - - 100.0
C8 20 80 - - 99.30
Cl6 - 10 - 30 6.84
CL7 - 80 - 20 11.65
Cl18 - 90 - 10 11.54
C19 90 - 10 - 79.55
C20 80 - 20 - 24.74
C21 10 - 30 - 31.99
C23 50 - 50 - 153
C27 10 - 90 - 4.86
C39 - 40 60 1333

Col 5 - - - 100.0
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Table C2 Carbon monoxide conversion of La/Ni loaded catalyst with the La/Ni ratio
of 1.9 at various temperature

Reaction Carbon monoxide
temperature( °C)  conversion (%) ofthe
catalyst with Ni:La=9:1

60 5.3
150 26.85
250 93.66

350 100
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