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SUMMARY

Exponential free-radical growth constants have been measured for ethane-
carbon monoxide-oxygen mixtures by monitoring the growth of oxygen atom con-
centration as manifested by CO flame-band emission. Data were obtained over
the temperature range of 1200 to 1700 K.

The data were analyzed using an ethane oxidation mechanism involving seven
elementary reaction steps. Calculated growth constants were close to experi-
mental values at lower temperatures, up to about 1400 K, but at higher tempera-
tures computed growth constants were considerably smaller than experiment. In
attempts to explain these results additional branching reactions were added to

the mechanism. However, these additional reactions did not appreciably change

calculated growth constants.

INTRODUCTION

Ethane is a simple hydrocarbon and is also an intermediate in the rich
combustion of other hydrocarbons. Thus, in order to obtain a complete set of
chemical reactions and rates for modeling hydrocarbon combustion it is desir-
able to know the pathways by which ethane reacts.

The shock tube has proved useful for obtaining elementary reaction rates
from growth constants in the H 2 -CO-02 (ref. 1) and CH4-CO-02 (ref. 2) systems.

Consequently an analogous study of the C 2H6-C0-02 system was initiated in hopes

of extracting elementary reaction rates for ethane oxidation.

Ethane Oxidation Scheme

When a mixture containing carbon monoxide, oxygen, and a small amount of
ethane is subjected to a temperature and pressure pulse in a shock tube, small
concentrations of atoms and free radicals may first be formed by processes such

as

CO +02 4C02 +0

C2H6 + 0 2 + C 2H5 + H02
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