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C*(®P) + Hy('=*) — CH," (1)

Thermodynamic Data

AHC595(1) = = 433 kJ mol’!

AH®05(C*(°P)) = 1803 kJ mol™ [1]
AiH 295(CH, ") = 1370 kJ mol™ [1]

Rate Coefficient Data k

k/cm® molecule™ s™! T/K Reference Comments
KC'(P) + p-H,) = 1.7 x 10" cm® molecule™ s™ at 10 K (a), (b)

K(C'(*P) + n-H,) = 6.8 x 10" cm® molecule™ s™ at 10 K (a), (b)

Evaluations

4 x 107 (T/300)°? 10 - 300 udfa (UMIST database)

4 x 107"%(T/300)"2 OSU website

Comments

Gerlich and co-workers (a, b) have studied the
reaction of C" with both para-H, and normal-H, at
10 K over a wide range of H, densities, thereby
observing both the three-body reaction and the
radiative association.

Smith (c) has carried out calculations on the
radiative  association  reaction.  Assuming
stabilisation only by IR emission on the ground
state PES yielded rate coefficients much lower
than those determined experimentally (and similar
to those for C + H,, where only IR transitions are
allowed). However, besides the 4, electronic
ground state, an excited ’B, state is accessible.
Assuming kng = 10° sf', Smith obtained
remarkable (and fortuitous) agreement with the
rate coefficients reported (later) by Gerlich.
Earlier calculations by Herbst (d) which
recognised the mixing of levels from the *4; and
2B, states suggested a value of kra between 10"
and 10"°cm’ s

Smith and Adams (e) have studied the three-body
reaction C" + H, + He at 82, 200 and 287 K. The
rate coefficients at these temperatures fit the
function 8.8 x107 (7/298)" cm® molecule” s

The T-dependence of the association reaction is
discussed by Gerlich and Horning (f). They
suggest that the rate coefficients kra level off
below ca. 40 K.

To obtain a 7-dependence for kra I have assumed
(i) the form: kpa(7) = a(T/298)Pexp(y/T); (ii) that
p=-1.3 (from the measurements on the 3-body
association); (iii) that values of «a and y are
determined by the values of kza(10 K) and kra(80
K), measured by Gerlich and co-workers.

Preferred Values

kra(298 K) = 1.8 x10™'® cm® molecule™ s™
for p-H,

kra (10 K)= 1.7 x 10" ¢m’ molecule™ s
kra(T) = 2.0 x107°(7/298) ' exp(-23/T)

cm’ molecule™ s
Fo=3 ; g=0
Comments on Preferred Values
Input is needed on the form of H, in ISCs. Here, it
is assumed that it exists as p-H,; that is, in J = 0.

The expressions in the UMIST and OSU data
bases yield (10 K) = 7.9 x 10"'® cm’ molecule™



s". It seems reasonable to assume that Alog kg =
0.5 to include both the uncertainty in the form of
H, and experimental error.
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