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Similarly, the formation energy of the methyl
radical is given by :

W = 3 Fcyg — [V(v) —w] — 3 M(H,), (3)

where w is the difference of the promotional energies
between CH, and CH,.

The energy D of removal of the first hydrogen
atom in methane according to

OH; <= CHy - H —B: - .

is now well known from several experimental studies??
and is equal to 100-8 keal. According to (2), (8) and
(4}, D is not equal to Hgg, but is given by

D=W — W = Eeg — w — 3 M (H,). (5

By taking Fgg from (2) and W from (1) and intro-
ducing them into (5) we obtain

Do = 4D — 136-8 — [V(v) — 4w — 6 M(H,)].

According to Van Vleck? and Penney®, the values
for V(v), 6 M(H,) and w are respectively 163, 51
and 15-6 keal., and we obtain thus:

Dgo = 217 keal., or 94 eV.; and Lg = 132 keal.

Considering the uncertainty of about 10 per cent,
generally admitted for the determination of V(v),
M(H,) and w, the agreement with the spectroscopic
value of 9-11 eV. is very satisfactory, and must be
considered as an important argument for Lc = 124-4
keal.

We wish to emphasize that the above values of
Dgo and L are independent of spectroscopic data
on the CO molecule. They would not be changed
by a different interpretation of these data, resulting,
for example, from the existence of maxima in the
potential energy curves of this molecule.

The concept of promotional energy applies as well
to other carbon compounds, especially to aldehydes,
ketones and acids, as may be easily understood from
the work of Goldfinger, Lasareff and Letort. The
method sketched above yields for these compounds
promotional energies of about 150 kecal., as compared
with Van Vleck’s theoretical figure of 163 in methane.
We hope to go into details of this question by experi-
mental studies on several free radicals, especially
CH, and CH,CO.

It is to be noted that Kynch and Penney'? have
given arguments for Lg = 170 kecal. by comparing
calculated and observed energies of excited states of
molecules with conjugated double bonds. It seems,
however, that their conclusions are not definitive,
since they neglected to consider the removal of de-
generacy of the excited states of butadiene and
hexatriene. Further calculations might change their
results noticeably, as has already been remarked
by Mulliken and Rieke®.

We may conclude that among all the discussed
values, the value Lg = 124:4 kcal. can alone be
accepted, being in agreement with (a) spectroscopic
data on the CO molecule ; (b) vapour-pressure data
on carbon ; (¢) removal energy of hydrogen from
hydrocarbons and promotional energy of C in organic
compounds.

On the other hand, by using the relation between
the twisting frequency of the ethylene molecule and
Lg, one of us has shown!? that the value 170 kecal. is
very improbable,

Finally, it is also very difficult to explain with this
latter value the results of Faltings, Groth and
Harteck® on the photochemical decomposition of CO,
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as well as the results of the studies on ionization of
CO by electron impactl®.

Note added in proof. Voge'® has obtained a value
of the energy of the valency state of carbon which is
appreciably lower than Van Vleck’s estimate. In
connexion with our considerations Voge’s value
(4:5 eV.) would lead to Dgo =~ 12 eV., a figure con-
siderably higher than even the highest possible
spectroscopic value. On the other hand, the relative
removal energies of the four hydrogen atoms from
methane seem incompatible with Voge’s result.
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In view of the fact that the evidence obtained by
Prof. Shenstone in 1939 has not yet been published,
and that others have not had an opportunity of
considering the conditions under which his spectra
were obtained, or of examining the spectra as a
whole, we feel that the statement made by Prof.
Edlén at the end of his letter cannot be accepted as
final. In any event, it would appear to us that his
argument by analogy requires further confirmation.

The communication of Messrs. Duchesne, Gold-
finger and Rosen provides valuable confirmation for
the value L, = 125 keal. which on other grounds
we have advocated! as the most probable value for
the reaction

Csolig =—— Cgas (*F).
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