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The carbon-oxygen reaction has been studied
for many years, but the results found in
the literature vary greatly deppending on
the materials used and the experimental
conditions. The use of highly oriented
pyrolytic graphite seems to be a good
solution to this problem as it has been
shown in previous papers (1,2), but even in
this case there can be variations in
experimental data according to the degree
of orientation, grain size, and other cha
racteristics of the pyrolytic graphite used,
Inorder to find theinfluence that these
variables may have on the kinetics of the
carbon-oxygen reaction we are carrying out .
the study of the carbon-oxygen reaction on
different highly oriented pyrolytic
graphites kindly supplied by Dr. A. Moore,
of The Union Carbide Corporation,Cleveland,
Ohio.

Samples of about 15x 10x lmm., were cut

from the original specimens and the carbon-
oxygen reaction was followed in a Cahn RG
Electrobalance using an oxygen pressure of
50 Torr. The temperature range of the
reactivity runs was from 650°C to 800¢ecC,
where the reaction rate was chemically
controlled. In all cases the reaction
presents a high initial reaction rate which
gradually drops to a steady state value.
There is not a great difference between the
steady state values found at a given
temperatures for the several graphites used,
but the difference is large for the
initial values of the reaction rates. The
high initial reaction rates are not due to
the attack on the basal planes of the gra
phites as it has been shown by reacting the
samples again after cleavage of the basal
surfaces of the previously oxidized samples;
in this case the oxidation rate 1is
practically constant and equal to the steady
state rate of the first reaction, Conse-
quently, the high initial reaction rate is
due basically to the oxidation of the edge
surfaces of the samples and the differences
between the rates for the different samples
of graphite studied must be attributed to
differences in the reactivity of the edges
of the materials,

The reactivity data have been used to deter
mine the kinetics of the carbon-oxygen
reaction in each kind of graphite, The
Arrhenius plots of the oxidation rate (the
steady state value ) at the different
temperatures for 50 Torr oxygen pressure,
allows the calculation of the activation
energy. The order of the reaction was
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determined by using samples of identical
dimensions at 750eC and in the oxygen
pressure range from 20 to 120 Torr. The
activation energy obtained for the different
samples of graphite used ranges from 65 to
46 Kcal mole-l and the order of the reaction
gave always values from 0.6 to 0.7, near the
ideal value of 0.5 corresponding to the
attack of two neighbouring carbon- atoms by
an oxygen atom .,

In order to find a relationship between
the experimental values for the activation
energy and the crystalline perfection of
the graphite used, we have carried out a
qualitative determination of the degree of
orlentation (3) of the different graphites
and the determination 'of their grain size
(4). In the first case, the samples of
graphite, prior +to the reaction run, were
positioned in an X-ray diffractometer with
the layer plane surface normal to the plane
of the incident beam ; an automatic drive
motor rotates the sample and the proportional
counter records the wvariations of
diffraction intensity at different angles,
Once the diffractograms were obtained, the
samples were oxidized with 50 Torr 0, at
80082C for 8 hours and the diffractio%
experiment repeated, in order to see the
variation in reflectance of the samples due
to the oxidation.,

The grain size of the graphites was deter
mined by etching the graphite basal surfaces
in molecular oxygen (50 Torr O. at 750¢C
for several short periods of t%me). Sub-
sequent examinatien of the etched specimens
under the optical microscope gave an
estimate of the crystallite size., The sanmple
of pyrolytic graphite with lower reflec
tance and larger crystallite size gave the
lower value for the activation energy and,
at the same time , this graphite shows the
larger increase in refloctance after oxi-
dation (it increases up to more than four
times the original reflectance)., On the
other hand, the graphite with larger ori-
ginal reflectance and larger crystallite
slze gave the higher wvalue for the
activation energy, and very low increase in
reflectance after oxidation,

The samples studied have been seven and we
have found that for the intermediate samiles
there is not a so clear relationship
between the values of activation energy

and reflectance and crystallite size., This
is the reason why at this moment a
quantitative determination of the degree of
orientation is being carried out, by




calculating the mosalc gpread of the It is hoped that a cquantitative relationchi~
different graphites and oxidized samples. may be given at the moment of the nresentation

of this vaper,.
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