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invegtigation
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Table 1 Reduction conditions of catalyst particles
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Table 2 Experimental data and results caculated of intringc kinetics of methane seam reformirg
/ kPa x 10% (13)
1K CH, co CO; H. H-0 (mol/ h- g)
co CO, /I K
748.3 16. 18 0. 015 0.34 17. 09 94. 89 0.177 4.08 4.08 - 22
748.3 25.10 0. 039 0. 47 22.71 76.77 0. 354 4.31 3.56 - 40
763.9 16. 15 0. 037 0.78 18. 88 89. 66 0. 426 8.99 4.44 4
763.8 19. 57 0. 060 0.78 22.02 78. 56 0.571 7.45 3.64 - 12
778.2 17. 46 0. 080 09. 94 21.27 83.25 0. 905 11.6 3.00 - 14
778.8 14. 96 0. 040 0.83 18. 99 87.68 0.591 11.9 3.49 11
793.3 17.88 0.109 1.05 22. 46 75.50 1. 280 12.3 2.87 - 27
793.4 19.51 0. 144 1.16 24. 62 69. 57 1. 480 11.9 2.85 - 28
808. 2 14. 38 0. 109 1.36 21.61 86. 54 1. 520 19.1 3.12 1
808. 4 17.31 0.178 1. 46 25. 67 75.40 2.070 16.9 2.79 - 15
808. 3 19. 26 0.276 2.20 31. 47 72.80 2.750 21.9 3.45 16
808. 2 22.57 0.434 2.51 36. 90 60. 08 3.650 21.1 3.55 19
823.2 21.80 0.477 2.38 36. 07 60. 77 5. 890 29.4 2.96 8
823.4 14. 87 0.344 3.16 30.91 91.21 4. 080 37.5 3.11 16
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Table3 Fted of intringc kinetic modes
N M U Q Ly p2 Fm M1 Fo.05 Fo.o1
(17) 28 4 0.01594 1.46846 x 10" 4 0. 01609 0.97860 624. 2 2.78 4.22
(18) 28 4 0.94197 0.01877 0.96075 0. 92289 288.6 2.78 4.22
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Table 4 Equilibrium congtants of water gas shift reaction
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Intrinsic kinetics of methane steam ref or ming
over a Ni/a-Al,Os catalyst

WANGJinrgang YANGLi-ying LIU Hui LI Chengyue
(The Key Laboratory of Science and Technology of Controllable Chemica Reactions,Ministry of Education,
Beijing Univerdty of Chemicd Technology , Beijing 100029 ,China)

Abstract : Experiments were carried out to study the kineticsof the methane steam reforming over a commercial
Niti-Al,Oz catalyst in a differential reactor under conditions without diffuson limitation. The experiments
demonstrate that both CO and CO; areformed asprimary products. The formation ratesof carbon monoxide and
carbon dioxide increase with raising the partial pressures of methane, and carbon dioxide (for the formation of
CO) or water gas (the formation of CO,). Five possble reaction models were considered ,and goplying the
method of parameter estimation and model discrimination, a st of satifactory models of intrindc rates for
methane reforming over the catayst used isobtained.

Key words: intrindc kinetics; thermodynamics; methane sseam reforming; nicke catayst



