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F + CH4  HF + CH3

H = -131.5 kJ·mol-1

Rate coefficient data

k/cm3 molecule-1 s-1 Temp./K Reference Technique/ Comments

Absolute Rate Coefficients
5.5 x 10-10 exp[-(580 ± 150)/T] 250-350 Wagner, Warnatz and DF-MS
7.9 x 10-11 298    Zetzsch, 19711

7.2 x 10-11 298 Kompa and Wanner, 19722 (a)
(6.0 ± 6.0) x 10-11 298 Clyne, McKenney and DF-MS

   Walker, 19733

(5.72 ± 0.30) x 10-11 298 Fasano and Nogar, 19824 (b)
(5.3 ± 0.3) x 10-11 294 Moore, Smith and (c)

   Stewart, 19945

Relative Rate Coefficients
9.0 x 10-11 exp(-137/T) 253-348 Foon and Reid, 19716 RR (d)
5.7 x 10-11 298
1.3 x 10-10 exp(-215/T) 180-410 Persky, 1996, 19987 RR (e)
6.2 x 10-11 298

Comments

(a) Flash photolysis of WF6.  Overall rate coefficient was obtained by monitoring the decay of the HF
chemical laser emission.

(b) Infrared multiphoton dissociation of SF6 in a mixture of CH4, D2 and Ar.  First-order decay of [F]
was  monitored  by chemiluminescence  from either  HF or  DF.   Dependence  of  decay rate  on
mixture composition gave values for k and for k(F + D2).

(c) Time-resolved vibrational chemiluminescence from HF monitored following the production of F
atoms in the presence of CH4 by pulsed laser photolysis of F2 at 266 nm.  Rate coefficient values
were also reported at 218 K, 179 K and 139 K, with the values increasing at temperatures below
about 200 K.

(d) Competitive fluorination-consumption technique.  Value of k derived from measured ratio k/k (F +
H2) = 0.82 exp(313/T) and k(F + H2) = 1.1x 10-10 exp(-450/T) cm3 molecule-1 s-1.8

(e) Competitive study using DF-MS technique.  Value of k derived from measured ratio k/k(F + D2) =
1.21 exp(420/T), the kinetic isotope effect k(F + H2)/k(F + D2) = 1.04 exp(185/T),9 and k(F + H2) =
1.1 x 10-10 exp(-450/T) cm3 molecule-1 s-1.8

Preferred Values

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


k = 6.3 x 10-11 cm3 molecule-1 s-1 at 298 K.
k = 1.3 x 10-10 exp(-215/T) cm3 molecule-1 s-1 over the temperature range 180 K to 410 K.

Reliability
log k = ±0.15 at 298 K.
(E/R) = ±200 K.

Comments on Preferred Values
The preferred value at  room temperature is based on the room temperature values reported in

Wagner et al.,1 Kompa and Wanner,2 Clyne et al.,3 Fasano and Nogar,4 Moore et al.,5 Foon and Reid6

and Persky.7  The preferred temperature dependence is that reported by Persky.7  Results reported in
this  study are preferred over  the temperature  dependences  reported in  the much earlier  studies  of
Wagner et al.1 and Foon and Reid.6
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