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Abstract—Decomposition of methanol over a Ni/SiO; catalyst was carried out using a tubular flow reactor
in a temperature range between 473 and 533 K. The partial pressure of methanol was below 0.141 atm.
H; and CO were the major decomposition products, and a small amount of CH, was produced. Although
the amount of CH, formed increased with temperature, the selectivity to CO was greater than 95%. The
following rate equation was proposed and the kinetic parameter values were evaluated.
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Table 1. Experimental results at 473 K(W=0.20g)
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Table 2. Experimental results at 493 K(W=0.20g)

Pa, Fa, X 108 PA‘ avg — T4 ag X 10° Pa,, Fi. X 10¢ Pa arg —TA aw X 10¢
(atm) (g-mol/min) Y (atm) (g-mol/g-cat-min) _(atm) (g-mol/min) ¥ (atm) (g-mol/g-cat-min)
0.014 190 0273 0012 259 (a) Set £1 '
0.051 727 0.154 0.047 560 0.036" 644 0.291 0.031 936
0.075 727 0.145 0.070 527 0.045 644 0.217 0.040 698
0.098 727 0.128 0.092 465 0.067 644 0.264 0.058 850
0.141 727 0.093 0.135 336 0.090 644 0.284 0.078 914
0.141 727 0.110 0.133 400 0.126 644 0.288 0.108 927

(b) Set #2

0.013 62 0.745 0.0082 232
£42 AT OB HEE) sl Dietz[16]7} 0.013 182 0545  0.0095 497
A2 g TCDo] @4yt elalE a2z apgsledc) 4 0.045 643 0.323 0.038 1080
Aol HF 2o Qals Ao wpE wWAe Pek 0.069 659 0.208 0.059 982
0.104 647 0.263 0.090 850

Adof) & sl =] &Alo] 20%7bA] A9 AANAZ
44;;’: Ij - ]/gf;j;_l&]oﬂ A ;L;“‘ol;}h 08'57 0.129 643 0.176 0.118 565
- = ° o 0.129 659 0.243 0.113 801

(benzene=100) & <3c}
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Table 3. Experimental results at 513 K(W=0.2g)

P4,, FA,, X 10" PA, arg A uy X10°
(atm) (g-mol/min) “*  (atm) (g-mol/g-cat min)
0.041 727 0400 0.033 1450
0.051 727 0419 0.040 1520
0.075 727 0.448 0.058 1630
0.101 727 0370  0.082 1350
0.141 727 0389 0.114 1410
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Fig. 1. Average rate of methanol decomposition vs. av-
erage partial pressure of methanol.
(0: 473K, m: 493K, A:513K)
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Table 4. Conversions and reaction rates at higher temper-

D

Table 5. Selectivities with temperature

atures Reaction temp. [K] Xy Sco Schs Scoz
T Ps  FuXxI10° Poww  —TiueX10° 473 0183 10 .
(K) (atm) (g-mol/min) " (atm) (g-mol/g-cat-min) 493 0377 0989 00055 0.0055
523 0.065 478 0.586 0.046 1400 513 0514 099 0010 -
533 0.065 478 0.778 0.040 1860 523 0609 0987 0013 -
553 0065 478 0.995 0.033 2380 533 0825 0973 0027 -
- 553 0.978 0956 0.044 -
-5.5
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Fig. 3. Test of the performance eq. (8) for the integral
reactor.
(0: 473K, ®:493 K, A:513K; the solid lines de-
note the calculated values)
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Fig. 5. Temperature-programmed surface reaction(TPSR)
of the carbon species deposited on the Ni/SiO;
catalyst.
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: kinetic parameters in eq. (14)

: activation energy for the surface reaction (2)
[kcal/g-mol]

: feed rate of methanol [g-mol/min]

: equilibrium constant for methanol adsorption
[atm ']

: rate constant for the surface reaction (2) [g-
mol/g-cat-min ]

: partial pressure of methanol [atm]

: partial pressure of methanol at reactor inlet
[atm]

: arithmatic average partial pressure of metha-
nol between reactor inlet and outlet [atm]
: rate of methanol decomposition [g-mol/g-cat-

min]

: average rate of methanol decomposition in the

reactor [g-mol/g-cat-min]

: initial rate of methanol decomposition in Ref.

7

: seletivity of component i(i=CQ, CO, or CH,)

(-]

: conversion of methano) [-]

: conversion of methanol at reactor outlet [-]

: heat of methanol adsorption [kcal/g-mol]
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