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The goal of this work is to determine the rate constant of the catalytic chain

reaction of hydroxyl radical (OH) with ozone (O3).  This chain reaction proceeds in

two steps:  (1)  OH + O3 → HO2 + O2, with rate constant k1, and (2) HO2 + O3 →

OH + 2 O2, with rate constant k2.  These rate constants are determined by observing

the temporal profile of OH radical via direct infrared absorption, and fitting the data

to a model consistent with the exact solution for the entire chain reaction process.

The technique of direct infrared absorption allows us to probe the kinetics over an

order of magnitude greater dynamic range of ozone concentration than previous

studies, which provides clearer separation between the chain induction (kind = k1 +

k2), propagation, and termination steps.   By utili zing a temperature-controlled flow

tube, we are able to extract the temperature dependence of the kinetics as well .  The

Arrhenius form for kind = k1 + k2 between 334 and 240K is determined to be
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significantly higher than the values currently recommended for use in atmospheric

models.  Kinetic analysis of kind below 240K and the ratio of k2/kind have also been

investigated.
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