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HO + C,HCl; — products

Rate coefficient data

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

Absolute Rate Coefficients

2.0+0.4)x 10" 296 Howard, 1976 DF-LMR
5.32x 107" exp[(445 = 41)/T] 234-420  Chang and Kaufman, 1977 DF-RF
(2.37+0.10) x 102 296

2.11x 10" 305 Kirchner, 1983 DF-MS
7.80 x 107" exp[(241 = 61)/T] 300-459 Kirchner et al., 1990 DF-MS
(1.76 £ 0.17) x 102 300

9.73 x 10" exp[(158.7 £ 44.0)/T]  291-650  Tichenor et al., 2000, 2001 PLP-LIF (a)
1.66 x 10" 298

Relative Rate Coefficients

(43+13)x 10" 305+2 Winer et al., 1976 RR (b)
(2.64+037) x 107 296 Edney et al., 1986 RR (c)
2.65x 10" 300 Klopffer et al., 1986 RR (d)

Comments

(a) This study was stated to supersede the earlier study of Jiang et al. (1993). Tichenor et al. (2001)
conducted experiments in 986 mbar of He over the temperature range 291 — 752 K. The
Arrhenius expression k = 9.73 x 10" exp[(158.7 + 44.0)/T] cm® molecule™ s describes the
data obtained over the temperature range 291-650 K..

(b) HO radicals were generated by the photolysis of NOy-organic-air mixtures at ~1 bar of air.
Trichloroethene and 2-methylpropene (the reference compound) were monitored by GC. The
measured rate coefficient ratio A(HO + trichloroethene)/k(HO + 2-methylpropene) = 0.088
(£30%) is placed on an absolute basis by use of a rate coefficient of A(HO + 2-methylpropene) =
4.94 x 10" cm® molecule™ s at 305 K (Atkinson, 1997).

(¢) HO radicals were generated by the photolysis of CH;ONO-NO-air mixtures at ~1 bar of air.
Trichloroethene and n-butane (the reference compound) were monitored by GC. The measured
rate coefficient ratio A(HO + trichloroethene)/k(HO + n-butane) is placed on an absolute basis by
use of a rate coefficient of A(HO + n-butane) = 2.33 x 10" cm’ molecule™ s' at 296 K
(Atkinson, 2003).

(d) HO radicals were generated by the photolysis of NOy-organic-air mixtures at ~1 bar of air.
Trichloroethene and toluene (the reference compound) were monitored by GC. The measured
rate coefficient ratio A(HO + trichloroethene)/k(HO + toluene) is placed on an absolute basis by
use of a rate coefficient of A(HO + toluene) = 5.58 x 10™"? cm’ molecule™ s™ at 300 K (Calvert et
al., 2002).
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Preferred Values

Parameter Value T/K
k /cm® molecule™ s™ 20x 10" 298
k /cm® molecule™ s™! 3.0x 107" exp(565/T) 230-300
Reliability
Alog k +0.10 298
A(E/R) + 200

Comments on Preferred Values

There is a significant degree of scatter in both the measured room temperature rate coefficients
and the temperature dependence of the rate coefficient, with the room temperature relative rate
coefficient from the Winer et al. (1976) study being much higher than those measured in the
other studies (possibly because of the disparity between the reactivities of trichloroethene and the
reference compound used). An Arrhenius plot of the rate coefficients of Howard (1976), Chang
and Kaufman (1977) and Tichenor et al. (2001) suggests curvature [as also concluded by
Tichenor et al. (2000)]. Accordingly, the absolute rate coefficients at <650 K from the studies of
Howard (1976), Chang and Kaufman (1977) and Tichenor et al. (2001) were fitted to the three
parameter expression k = C T* exp(-D/T), resulting in k = 6.06 x 10" T* exp(1084/T) cm’
molecule™” s™ over the temperature range 234-650 K. The preferred Arrhenius expression, k = 4
exp(-B/T), is centered at 260 K and is obtained from the three parameter equation with 4 = C €’
T* and B =D + 2T. The room temperature rate coefficients measured by Kirchner (1983), Edney
et al. (1986), Klopffer et al. (1986) and Kirchner et al. (1990), which are not used in the
derivation of the preferred values, are in general agreement with the preferred values, and the
temperature dependence reported by Kirchner et al. (1990) over the temperature range 300-459 K
of B =-241 + 61 K is in reasonable agreement with the value of B = -364 K derived from the
preferred three parameter expression centered at 360 K.

The reaction proceeds by initial HO radical addition to form the HOCHCICCIL, and
HOCCI,CHCI radicals, which under atmospheric conditions lead to the formation of Cl atoms,
HC(O)CI, C(O)Cl, and other, as yet unidentified, products (Tuazon et al., 1988; Kleindienst et
al., 1989).
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