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INTRODUCTION 

ESR study has been done for 
carbon materials from various 
origins. When pitch giving soft 
carbon is heat-treated at the 
temperature below 1000 °C, radi- 
cals are produced and stabilized 
in carbonized structure. As the 
result, ESR absorption spectrum 
is observed. The intensity of 

a high vacuum by using JEOL X- 
band spectrometer. The radical 
concentration was determined by 
the comparison of the area of 
the spectrum of sample with 
that of DPPH. 

RESULTS AND DISCUSSION 

Measurement in air 
On the ESR absorption spec- 

ESR absorption spectrum shows the tra at HTTs 1100 °C and 1500 °C 
maximum at heat treatment temper- there was a very much change in 
ature (HTT) about 600°C and it intensity with HTt. The inten- 
decreases as HTT rises. At HTT sity at HTT 1100 °C decreased 
1200-1400°C ESR spectrum usually as HTt became longer. While, 
disappears, and appeared again at the intensity at HTT 1500 °C 
HTT above 1500 °C. The disap- 
pearance of the ESR absorption 
spectrum in this region is well- 
known, but a clear explanation 
has not been made regardless of 
number of reports [I-4]. There 
are two possible explanations: 

increases as shown in Fig. I. 
At HTT 1250 °C the ESR absorp- 
tion spectrum could not be 
measured. The changes of line 
width of spectra at IITT 1100- 
2250°C are shown in Fig. 2. 
The line width decreases largely 

(1)The line width is too broad to at HTT 1100-1500 °C. 
be caught. (2)The radical con- 
centration decreases so largely Measurement in a high vacuum 
that it is impossible to measure. There is a possibility to 
In this report, this disappear- get a fine spectrum in a high 
ance was discussed from the heat vacuum because adsorbed air on 
treatment time (HTt) dependence the sample surface is removed. 
measurement. Figure 3 shows the ESR absorp- 

tion spectra at }ITT 1100-1250°C. 
EXPERIMENTAL Two components are present in the 

spectrum at HTT 1100 °C. The 
Coal tar pitch (chemical com- line width of the broad line 

positon (wt%), C-91.9, H-4.84, N- is about 100G and the narrow 
1.29, S:015, ash:0.02) was car- one is 17-20G. The intensity 
bonized at 1000°C in argon atmos- of the both lines decreased as 
phere. The obtained pitch carbon HTt became longer, and only a 
was heat treating at 1100-2250 °C weak, narrow line was observed 
for HTt 1-25 hr in argon. The ESR at HTT 1250 °C. That is, an ESR 
absorption spectra were measured absorption spectrum was detected 
on the powdered sample in air in at HTT 1250 °C. 
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CONCLU S ! ON REFERENCES 

The }{Tt dependence measurement 
supports that the disappearance 
of the ESR absorption spectrurn 
seen in the pitch carbon at HTT 
near 1250 °C is caused by a large 
decrease of radical concentration. 
At the measurement in a high 
vacuum, a duplicate ESR absorp- 
tion spectrum composed of a broad 
and narrow line was observed at 
HTT 1100 °C, and a weak, narrow 
line was detected at HTT 1250 °C. 
If the broad and narrow lines are 
attributed to the localized and 
delocalized unpaired electrons 
respectively, the HTT 1250 °C 
seems to be a noticeable temper- 
ature on the process of graphit- 
ization of the pitch carbon. 
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Fig. 1 Changes in 
ESR spectra in air. 
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Fig. 3 ESR 
of 1100-1250 

spectra in the HTT 
°C in a high vacuum. 
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