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Formation of exfoliated graphite under microwave irradiation

FRiEE R, /MR
M. Inagaki and N. Kobayashi

Abstract The pore structure inside the worm-like particles of exfoliated graphite prepared

by microwave imradiation was studied by using image processing.

The pore parameters,

cross-sectional area and lengths of major and minor axes which were determined from about
17000 pores observed on the fractured surfaces of worm-like particles through image
processing, were difficult to differentiate from those on the sample exfoliated by rapid heating
to 1000 °C. Irradiation of microwave for 60 s increased large size pores, but the average

parameters showed no dependence on irradiation time.

Possibility of microwave exfoliation

technique for practical applicationsto exfoliated graphite production was discussed.
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Fig. 2 Procedure for the prepafation of cross-section of
worm-like particle in exfoliated graphite.
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Table 1  Average values of parameters of pores inside the

worm-like particles for exfoliated graphite prepared under

microwave irradiation with 20 and 60 s holding and that by
rapid heating to 1000 °C with 60 s holding.

Microwave Rapid heating
Exfoliation process irradiation to 1000 °C for
20s | 60s 60 s
Volatilized mass at 1000 °C 12 32
mass%)
Average Area (um’) 108 118 147 |
pore Major axis (um) 18.8 18.6 19.0
parame- | Minor axis (um) 7.0 7.4 7.3
ters Aspect ratio 040 | 042 0.48
Number of pores used 17603 | 16934 4580
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a) Exfoliated under microwave for 20 sec.
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b) Exfoliated under microwave for 60 sec.
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c) Exfoliated by rapid heating to 1000 °C and keeping for 60 sec.
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Fig. 3 Histograms for cross-sectional area and lengths of major and minor axes of pores inside the worm-like particles.
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