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SHORT COMMUNICATIONS

A model for the structure of ‘glassy carbon’. By J. Kaxinoki, Department of Physics, Faculty of Science,
Osaka City University, Sugimoto-cho, Sumiyoshi-ku, Osaka, Japan
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So-called ‘glassy carbon’ is characterized by the following
physical properties: its hardness is very high; it stands
high temperature heat treatments and cannot easily
be graphitized by usual heat treatments; it shows,
however, a good electrical conductivity although the
conductivity is less than that of graphite.

Noda & Inagaki (1964) and Furukawa (1964) sug-
gested that the three-dimensional network of carbon
atoms in glassy carbon is composed of tetrahedral parts
(T-parts) and graphitic parts (G-parts) as shown sche-
matically in Fig. 1. The first neighbour distance in

Fig. 1. The structural model for glassy carbon proposed by
Noda & Inagaki (1964) and Furukawa (1964). 7 means a
tetrahedral part in which the first neighbour distance is
1:55 A and G a graphitic part in which the first neighbour
distence is 142 A.

T-parts is 1:55 A corresponding to a normal covalent
single bond found around the tetrahedral carbon, while
that in G-parts is 142 A as found in graphite. They
came to these conclusions from the analysis of the first
peak in the radial distribution curve obtained from
X-ray intensity data.

Such a model for glassy carbon, however, is quite
similar to, or, rather the same as, that proposed by
Kakinoki, Katada, Hanawa & Ino (1960) on thin films
of evaporated carbon for which the size of individual
parts was estimated to be 10-20 A. These films were
found to be graphitized gradually by usual heat treat-
ments at temperatures lower than 1100-1200 °C
(Kakinoki, Katada & Hanawa, 1960), in contrast to
glassy. carbon which can be graphitized only by heat
treatments at temperatures as high as 2500-3000 °C
(Noda & Inagaki, 1964). Therefore, the model for either
of the two substances should be modified in order to
explain their difference in graphitization.

One of the possibilities for modifying the model for
the glassy carbon -is to put oxygen atoms between
T- and T-, T- and G-, and G- and G-parts along their
boundaries as shown in Fig. 2. The assumption of oxygen

bridges seems to be in accord with the result of Yamada
(1964) that the oxygen content in the glassy carbon is
about 5-6 wt9%. One may conceive that such oxygen
bridges hinder the glassy carbon from graphitization
on usual heat treatments at temperatures lower than
1100-1200 °C but are destroyed by the heat treatments
at temperatures as high as 2500-3000 °C.

Fig. 2. A proposed model for the structure of glassy carbon.
T tetrahedral part; G graphite part; —o~ oxygen bridge.

Shimada & Kikuchi (1964) reported that some samples
of glassy carbon showed a slight increase in electrical
conductivity at an early stage of bombardment by
neutrons. Such & fact may be understood by the new
model if we assume that the oxygen bridges are partly
destroyed by the bombardment. The removal of oxygen
bridges will make it possible for graphitization to proceed,
and will lead to the increase in electrical conductivity.

Although, in the new model, oxygen atoms are put
between individual parts, some of them may also be
present inside the 7T'-parts.
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