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Experimental and Modeling Study on a Packed-Bed Membrane
Reactor for Partial Oxidation of Methane to Formaldehyde
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Conclusions

The microporous zirconia/a-alumina membrane reac-
tor packed with a Mo—Co—B—0/SiO, catalyst has been
developed for the partial oxidation of methane to
formaldehyde in this work. In comparison with the
conventional fixed-bed reactor, the membrane reactor
could result in a higher selectivity to the desired
product. A mathematical model for the packed-bed
membrane reactor that fits the experimental data over
the range of operation conditions is also presented to
simulate the performance of the membrane reactor
under different operating conditions. However, no
distinct improvement on selectivity to the desired
product has been obtained while a microporous oxide
membrane is used. A porous membrane may not be well
appropriate to the commercial application of membrane
reactors for the partial oxidation of methane to form-
aldehyde. To obtain more significant enhancement of
formaldehyde yield, a more permselective and control-
lable membrane is proposed to replace the microporous
oxide membrane.
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