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ABSTRACT

## 941014 : Major Petrochemical Technology
Key Words : Methane combustion/ Palladium on Alumina/ Air-fuel ratio/
Selectivity of CO, formation/ Water-gas shift reaction
Sarunyu Limwongse : Catalyst for Total Combustion : Thesis Advisors
Prof. Erdogan Gulari, Ph.D. and Assoc. Prof. Kunchana Bunyakiat,
M.Sc., 32 pp., ISBN974-633-838-2

The effects of temperature and air-fuel ratio (Air:CH,) on methane
catalytic combustion were studied on 1.0% palladium supported alumina
catalyst and methane-air mixture. The temperature effect on the rate of
reaction is in agreement with the Arrhenius equation. The approximate
activation energy of this reaction at air-fuel ratio equals to 100 is 43.534
cal/mol.

The concentration (air-fuel ratio) effects both the conversion and the
selectivity of product formation. For fuel-lean mixture combustion, the
combustion was complete, producing only carbon dioxide and water . At air-
fuel ratios close to the lower limit of flammability, which is 21.94, the
conversion is minimum. For fuel-rich mixture combustion, because of the lack
of oxygen, carbon monoxide, hydrogen and coke are generated . The
selectivity of CO, formation decreases with air-fuel ratio at air-fuel ratios
between 6.00-8.54, but for the lowest air-fuel ratios between 3.27-5.25, the
selectivity increases again. It is possible that forward water-gas shift reaction
increases the selectivity of CO, formation because there are more water and
CO in the system. The minimum selectivity occurs around an air-fuel ratio of

5.8, which is close to that at the upper limit of flammability(5.43).
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