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ABSTRACT
H°—H,* (F°——Ho°)
T T

Thermodynamic properties 8°, Cp°, , of methoxy radical have been

estimated from 298-1° to 1500° K. Reasonable assumptions were made for the molecular con-
stants and the fundamental frequencies for the purpose of these calculations.

The methoxy radical is produced in the thermal and photochemical decom-
position of methyl alcohol, dimethyl peroxide, dimethyl ether and many other or-
ganic compounds. Tt is formulated as an intermediate in the oxidation of methane
and other hydrocarbons. The methoxy radical produced during the above reaction
is extremely unstable and is consumed by any of the following reactions (Benson and
Jain, 1959) :

CHzgO+M —— CH,O+H4+M
CH30+RH —— CH;0OH+R
2CHgO - - - - - - CH300 CH;
where M is any species in the system and RH is a hydrogen donating molecule.

While we know something about the chemical properties. of methoxy radical,
very little is known about its physical properties. In this paper, we have calculated
the thermodynamic properties of the methoxy radical from 298:1° to 1500° K. The
methods used in making these calculations have been given in Part I (Jain and
Kapoor, 1961) of this series. In the absence of molecular data concerning the
radical, we have assumed that this radical retains the structure of methyl alcohol
after a hydrogen atom has been removed from the latter. Molecular data taken
from the structure of methyl alcohol are summarized below :

C—H distance ———1-094
C—O distance ————1-434
C—C—H angle —————109° 28’
H—~C~H angle —————-109° 28’
The moments of inertia calculated from the above data are :
1, == 5205 x%10-40 gm. cm.2
I, =1, =3221 x10-40gm. cm?2
1,.1,.1, = 5492x10-117 gm 8 cm.®

Fundamental frequencies (cm.-1) taken are those for methyl fluoride : 1048,
1475-3, 2064-5, 1471-1 (2), 1195:5 (2), 20822 (2). The results calculated
are summarizéd in Table I.
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TABLE 1

Thermodynamic properties of methoxy radical (standard state avm. (ideal gas))

remp - o EoH | (eHy
emp- .deg.—1 -1 .deg.—1 mole~1 T T
Cal. deg.—1 mole Cal. deg m‘o ° Cal. deg.-1 mole-1{ Cal. deg.—1 mole~-1
298-1 54-2 8.9 8:1 46-1
300 54-3 9.0 81 46-2
400 57-0 10-4 85 48-6
500 59-6 12-2 9.1 50-5
600 62-0 13-8 9.7 52-3
700 64-2 15-2 10-5 53-8
800 66-3 16-4 11-1 55-2
900 68-3 17-5 11-8 56-6
1000 70-2 184 12-4 57-9
1100 72-0 19-2 130 59-1
1200 737 19-9 135 60-2
1300 754 20-6 14-0 61-3
1400 76-9 21-1 14-5 624
1500 784 216 15-0 63-4

The errors involved in our calculations have been discussed in the preceding
paper (Jain and Kapoor, 1961).
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