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Abstract: The oxidative coupling of methane was studied kinetically using Na*(50wt% )/MgO catalyst at 710, 730,
750, 770 and 790C in a fixed bed flow reactor at the atmospheric pressure under differential conversion conditions.
Through curve fitting, it was found that the Langmuir-Hinshelwood type mechanism was fitted to this reaction rather
than Rideal-Redox type or Eley-Rideal type mechanism. Therefore, it was proposed that the O.~ or O;*" species on the
surface was related to the production of CHs+ The estimated activation energy of CHs* production was about 39.3kcal/
mol. Moreover, as the result of curve fitting, the stoichiometric coefficient of O, for the production of CHs* to produce
CO.was approximately 1.5. Accordingly, it could be concluded that the CH;O,: % was prouduced through the partial oxi-
dation of CHs- with the surface oxygen.
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Table 1. The Surface Area(m?/g) of MgO And
NaCl(50wt% )/MgO, 6hr's Calcination at

900°C
Catalyst Surface Area(m’/g)
MgO 3.8931 +0.0709
NaCl(50wt% )/MgO 0.8193+0.0088

(AVSA, ASAP 2000, Micromeritics, U.A.S.)E A}
£3}o] galzgirt.
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Fig. 3. Experimental and predicted reaction rates of
CO: vs. methane partial pressure of model at
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CO; vs. oxygen partial pressure of model at
each temperature.
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Table 2. Kinetic Chemical Parameters Estimated for Model Using Experimental Data at Each Temperature
with the Nonlinear Regression by a Multidimensional Newton

Kinetic Chemical Temperature
Parameters 710 730°C 750°C 770°C 790°C
K., 1/atm 1566+0.0911 | 1.374+0.0669 | 1.388+0.0528 | 1.075+0.0607 | 0.508+0.0229
K., 1/atm 19.254+0.1179 | 18.004 +0.4634 | 18.193+0.4987 | 16.195+0.7038 | 11.964+0.0518
Ku, g-cat - hr - (atm)’/mol | 0.232+0.0058 | 0.664+0.0442 | 0.551+0.0150 | 0.040+0.0012 | 0.259+0.231
X 2.202+0.0701 | 1.376+0.0180 | 1.455+0.0219 | 1.365+0.0210 | 1.018+0.0492
k, mol/g-cat + hr 8.428+4.4373 | 9.640+0.4208 | 10.671+05118 | 12.792+0.1590 | 14.660 +3.3627
Table 3. Activation Energy(E.), Adsorption Heat CHs+CGH,
’ S(1)= x100(%) (12)
of Methane and Oxygen, and X.. Value CHs+CHi+CO+CO, ’
E., keal/mol| Ar, keal/mol| A, keal/mol | X., 5(2)= Gt X 100(%)  (13)
a 393 | ca45 | cal25 |1483+0.0360 CHe+CHi+C0+CO0; °
=ol 8 254 R R A& o5 S(3)= Gty X 1000%)  (14)
w7bUFe & £5A4 R R AdAEA g CH+ CH+ CO+CO, 0
Ao} 74 A dFHe o F dsin) =, 28
A W4E Table 2, 3¢ 3}, - €O
N ) rhepisict S =CEFCH 0000, < 1000%)  (15)
27} k& ooty fEA 2 HheREd] Wi
A= 2 Fig 7o) el ded], Al g3t 7 _ C0,

o] Aefahsie}.
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Nomenclature

C.: GHs and GH,

CH,O, + * : adsorbed CH;0,

CH, - * : adsorbed CH,

CO,: CO and/or CO,

Ea: activation energy (kcal/mol)

HO; « * : adsorbed HO:-

k : reaction rate constant ( mol/g-cat - hr)

K. : adsorption equilibrium constant of CH, (atm™)
K. : adsorption equilibrium constant of O, (atm™)
0, * : adsorbed O,

OCM : oxidative coupling of methane

P : partial pressure (atm)

R : production rate of CO, (mol/g-cat. * hr)

R: : production rate of C;Hs { mol/g-cat. - hr)

T: temperature ( C )

Greek letters

8 fraction of surface coverage( —)

An : adsorption heat of CH, (kcal/mol)

A.: adsorption heat of O, (kcal/mol)

Xav. - average stochiometry coefficient of O, in the
reaction of CHy radical to CO,

Subscripts
m: methane
0: oxygen
2DEH
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