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APPENDICES

Appendix A Calculation of CO Conversion
NO ik
CO
0;
He

Gas

o _ F’
F"; = Flow to reactor ’ Chromatography

F’. = Flow from reactor

F. = Flow to NO, analyzer F, He make up gas

NOX
Analyzer

Calculation of CO Conversion

%Coconversion - (ycco Ty°m )F°t'O' CO y New t r 100
(y°CO y°m )F°t
From the calibration, I col I n2 = Z¢0 = 0.0125Tco

Where, Tco = area 0f CO/ area of N



Appendix B Raw data
Table B.I Activity Test of MFI zeolite

Temperature
(degg(e)e C)

100
150
200
250
300
350
400
450

Temperature
(deggge C)

100
150
200
250
300
350
400
450

Flow in
(ml/min)
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00

Area of feed gas

N2
500/
500/
500/
500/
o00/
505/
5007
500/
5007

Inlet

Tvalue z value

47.15
47.15
47.15
41.15
47.15
41.15
41.15
47.15
41.15

0.5894
0.5894
0.5894
0.5894
0.58%4
0.5894
0.589%4
0.5894
0.5894

CO
238437
238437
238437
238437
238437
238437
238437
238437
238437

low
out

(ml/min)

181.18
181.78
18048
180.74
180.60
181.39
182.06
181.39
178.34

Outlet _
Tvalue z value Conversion

46,56
46.37
44,02
4416
4427
44 45
44,02
43.95
4430

0.582
0.5797
0.5502
0.552
0.5533
0.5556
0.5503
0.5494
0.56

Area of out gas

N2
5251
5281
2618
5622
5631
9379
261/
2618
5449

%CO

0.60
0.68
6.39
5.96
5.80
5.00
5.96
6.06
5.81

C
244487
245113
247291
248262
249213
247981
247279
246920
244095



Table B.2 Activity Test of 1%Fe-MFI zeolite via sol-gel process

Flow
Temperature Flowin Areaoffeedgas  out  Areaofout gas
(degree C)  (ml/min) N2 CO  (ml/imin) N2 CO
50 18237 5091 238437 18130 5283 239747
100 18237 5091 238437 18090 5277 241520
150 18237 5091 238437 18118 5230 241903
200 18237 5091 238437 18096 5212 239656
250 18237 5091 238437  180.72 5276 241409
300 18237 5001 238437 18380 5254 239543
350 18237 5091 238437 18133 5256 238133
400 18237 5091 238437  180.60 5244 238289
450 18237 5091 238437 18054 5235 232941

Temperature Inlet Outlet %CO
(degree C)  Tvalue 1z value Tvalue z value Conversion
50 4684 05854 4538 05673 363
100 4684 05854 4577 05721 3.6
150 4684 05854 4625 05782 1.89
200 4684 05854 4598 05748 258
250 4684 05854 4576 05720 319
300 4684 05854 4559  0.5699 1.89
350 4684 05854 4531 05663 381
400 4684 05854 4544 05680 392
450 4684 05854 4450 05562 595



Table B.3 Activity Test of 3%Fe-MFI zeolite via sol-gel process

Flow
Temperature  Flowin Areaoffeedgas  out  Areaofout gas
(degree C)  (ml/min) N2 CO  (mi/min) N2 CO
50 18237 5091 238437 18042 52712 238744
100 18237 5091 238437  179.88 5465 24079
150 18237 5001 238437 17834 5454 238928
200 18237 5001 238437 18084 5442 239451
250 18237 5091 238437 17988 5388 238837
300 18237 5091 238437 18430 5267 230468
350 18237 5091 238437 18139 5346 216567
400 18237 5091 238437 18145 5201 181945
450 18237 5001 238437 18042 5057 137569

Temperature Inlet QOutlet %CO
(degree C)  Tvalue z value Tvalue z value Conversion
50 4684 05854 4529 05661 4.4
100 4684 05854 4406 05508 721
150 4684 05854 4381 05476 853
200 4684 05854 4400 05500  6.84
250 4684 05854 4433 05541 665
300 4684 05854 4376 05470 558
350 4684 05854 4051 05064 1397
400 4684 05854 3498 04373 2568
450 4684 05854 2720 03400 4254



Table B.4 Activity Test of 5%Fe-MFI zeolite via sol-gel process

Flow
Temperature Flowin Areaoffeedgas  out  Areaofout gas
(degree C)  (ml/min) N2 CO  (mli/min) N2 CO
50 18231 5001 238437 18374 5484 232997
100 18237 5001 238437 18206 5428 236352
150 18237 5001 238437 18048 5318 232916
200 18237 5001 238437 180.78 5334 234071
250 18237 5001 238437 18036 5255 229897
300 18237 5091 238437 18474 5292 222033
350 18237 5091 238437 18097 5273 199028
400 18237 5001 238437 180.78 5198 149133
450 18237 5091 238437  180.72 5094 90780

Temperature Inlet Outlet %CO
(degree C)  Tvalue z value Tvalue z value Conversion
50 4684 05854 4249 05311 860
100 4684 05854 4354 05443 719
150 4684 05854 4380 05475 745
200 4684 05854 4388 05485 712
250 4684 05854 4375 05469 7.2
300 4684 05854 4196 05245 9.5
350 4684 05854 3174 04718 2003
400 4684 05854 2869 03586  39.28
450 4684 05854 1782 02228  62.29



Table B5 Activity Test of 5%Fe-MFI zeolite via impregnation technique

Temperature
(degree C)

100
150
200
250
300
330
400
450

Temperature
(degree C)

100
150
200
250
300
350
400
450

Flow in
(ml/min)
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00

Area of feed gas

N2
505/
205/
5057
200/
5057
205/
205/
5057
505/

Inlet

Tvalue z value

41.15
41.15
41.15
41.15
47115
4715
41.15
4115
41.15

0.5894
0.58%
0.589%4
0.589%4
0.5894
0.5894
0.58%4
0.58%4
0.58%

CO
238437
238437
Z7 MY
238437
238437
238437
238437
238431
238437

oW
out

(ml/min)
18261
180.66
180.72
180.78
180.84
180.54
180.72
180.67
18091

Outlet .
Tvalue z value Conversion

4393
44,92
44 66
44,50
45.97
43.30
40.25
35.61
26.49

0.5491
0.5615
0.5583
0.5563
0.5746
0.5412
0.5031
0.4452
0.3312

Area ofout as

N2
5213
5198
5254
9215
5196
5398
2305
5285
5234

%CO

5.48
438
4.89
5.21
2.06
1.89
14.29
24.19
43.52

229003
233500
234668
234147
238836
233126
221586
188217
138674
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