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Cl1+0;+M—>ClIOO+M
AH° = -23.8 kJ-mol

Low-pressure rate coefficients
Rate coefficient data

k/cm’® molecule™ s™ Temp./K Reference Technique/ Comments

Absolute Rate Coefficients

5.6 x 107 [Ar] 200-300 Clyne and Coxon, 1968 DF (a)

1.7 x 10 [N, + O] 300 Nicholas and Norrish, 1968 FP-UVA (b)

(8.9 +2.9) x 10 [0,] 186.5 Nicovich et al., 1991 PLP-RF (c)

1.6 x 10 (7/300)>* [O,] 160-260 Baer et al., 1991 PLP-UVA

(63+1.2)x 107 [0,] 186.5 )

1.4x 10% (T300°° [Na]  160-260 Baer et al., 1991 PLP-UVA (d)
Comments

(a) Measurements attributed to D. H. Stedman. Cl atoms were monitored by chlorine afterglow
emission.

(b) Rate coefficients were determined by a complex analysis of the time-resolved production of
CIO radicals in the photolysis of Cl,-O, mixtures. ClO radicals were measured by
photographic recording of their absorption.

(c) Photolysis of Cl,-O, mixtures at 181-200 K and with O, pressures of 20-53 mbar. Detection
of CI(°Ps,,) atoms. An equilibrium constant for the reaction of K, = 18.9 bar" was determined
at 185.4 K.

(d) Photolysis of Cl,-O,-M mixtures with M = He, Ar, O, and N,, with detection of CIOO
radicals. Redetermination of the CIOO radical absorption cross-sections gave £(248 nm) =
3.4 x 10" ¢m? molecule”. Measurements over the temperature range 160-260 K and the
pressure range 1-1000 bar were in agreement with the data of Mauldin et al. (1992).
Negligible deviations from third-order behavior were observed at pressures below 10 bar. At
higher pressures, an anomalous transition to a high pressure plateau was observed. This and
the anomalously strong temperature dependence suggest that the reaction proceeds on a
radical-complex instead of the usual energy transfer mechanism. An equilibrium constant of
K, = 5.3 x 10° exp(23.4 kJ mol''/RT) bar" was determined over the temperature range 180 K
to 300 K.

Preferred Values


http://iupac.pole-ether.fr/

ko=1.4 x 107 (7/300)>* [N,] cm® molecule™ s™" over the temperature range 160-300 K.
ko=1.6 x 107 (1/300)*° [O,] cm® molecule™ s over the temperature range 160-300 K.

Reliability
Alog ky ==+ 0.2 at 200 K.
An==1.

Comments on Preferred Values

The two recent studies of Nicovich et al. (1991) and Baer et al. (1991) are in good agreement
and are also consistent with the older data of Nicholas and Norrish (1968), if one takes into
account the strong temperature dependence of k. The most extensive measurements of Baer
et al. (1991) are the basis for the preferred values. No falloff expressions are reported here,
because deviations from third-order behavior become apparent only at pressures higher than
10 bar and because the falloff formalism does not apply to the radical-complex mechanism
which is probably operating in this case.
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