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Aromatic polyimide (PI) is a representative heat-resistant polymer, and is widely used in the
Ifields of microelectronics, aerospace industry, etc. By the heat-treatment, PI film can be converted|
to carbon films and then graphite films maintaining their film shapes, all of which are widely
used in industry. However, there are few reports concerning the electrical characteristics of carbon
films made from PI films. Therefore, it is worthwhile to elucidate the adsorption phenomenon of
carbon films and the electrical characteristics of the intercalation compounds of the graphite films
made from PI films.

The following are the abstracts of the doctoral dissertation;

- Carbon films were prepared by the heat-treatment of PI films in nitrogen at different
temperatures between 400 °C and 900 °C. From the nitrogen-adsorption isotherms of the carbon
films, it was clarified that micropores are predominantly formed, and that heat treatment method
largely affects the micropore structure of the carbon films. '

« When PI films were pyrolyzed at 500~560 °C for ten minutes in air, porous pyrolyzed films were

obtained. The pore size of the films widely ranged from micropores to mesopores. It is expected
that the porous films is useful for the adsorption of a wide range of molecules. Also, the
heat-treatment in air is advantageous for the production of the porous films with low energy and
low cost.

- Carbon films were prepared from PI films by heat treatment at 750 °C under Ar atmosphere.
The electrical resistance of the carbon films was remarkably increased with the adsorption of
acetone and decreased with its desorption. The magnitude of the resistance change increased with
[the increasing vapor pressure of acetone and with the decreasing temperature. The weight and
resistance changes during the adsorption of acetone were simultaneously determined. A linear
relationship was confirmed between them. It was also found that similar resistance changes were
observed for adsorption of aqueous ammonia and nitric acid.

-Potassium-graphite intercalation compounds with chemical compositions of KCss, KC1s, KC36 and
KCs were prepared from PGS graphite sheet and then treated with 6M-HCl aqueous solution. It
was found that about 40 % of potassium in the starting potassium-graphite intercalation
compounds remained in the matrix after treated with 6M-HCI aqueous solution for KCss, KCus
and KCss, while 15% for KCs. The room temperature electrical conductivity of an air-stable
compound, containing potassium of 0.008 in molar ratio of potassium to carbon, was determined
to be 1.3 x 105 Scm'l. This is comparable to that of iron and approximately 1/3 of that of
aluminum.

It was clarified from this study that the novel carbon films prepared from PI films has the
potential to be used as the gas adsorption sensor, and as a new material that has the similar level
of electric conductivity with aluminum and even lighter than aluminum.




