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Oxidation Prediction of Exfoliated Graphite using Transient Thermal Analysis
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Replying to Pulsed Feeding of Reaction Gas

by
Hideaki SANO™, Guo-Bin ZHENG™ and Yasuo UCHIYAMA *

A novel transient thermal analysis for oxidation was developed in order to predict mass
loss during oxidation of exfoliated graphite. The kinetics of oxidation were estimated from
amount of CO and CO, gas formation due to the response to pulsed feeding of reaction gas at
the temperatures ranging from 500° to 800°C. This method enables carrying out gas-solid
reactions with a controllable reaction progress at programmed temperature and without the
effect of diffusion of reaction gas and formed gas on the kinetics of graphite oxidation. The
method also provides the opportunity of simultaneous monitoring of changes in response to
self-heating and calculating amount of burn-off ratio during oxidation. From oxidation rate as
a function of oxidation temperature and burn-off ratio, and consideration of the diffusion
effect of gases, mass loss of graphite can be estimated successfully by means of calculation
using a differential-difference concerning oxidation rate under given
temperature-programmed oxidation condition. The technique has beneficial features that the
precise information about the oxidation can be obtained from only once test with one sample.
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Schematic diagram of flow apparatus for oxidation test.
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Fig. 2 Amount of CO and CO, gases evolved during
oxidation of the exfoliated graphite powder at
non-isothermal heating under N, gas and N,-20.0vol%
0O, gas flow with retention time of 0.12 s.
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Fig. 3 Oxidation rate of the exfoliated graphite powder
under N, gas and N,-20.0vol%O0O, gas flow with retention
time of 0.12 s in cyclic heating at temperatures from
500° to 800°C.
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Fig. 4 Relationship among oxidation rate, burn-off
ratio and oxidation temperature of the exfoliated
graphite powder.
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Fig. 6 Oxidation rate of the exfoliated graphite sheet
at elevated temperatures of 630°, 700° and 750°C
under N, gas and pulsed feeding of N,-20.0vol% O,
gas flow with retention time from 0.12 to 100s.
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