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Influence of Time on Structure and Oxidation Resistance of Carbon/Carbon
Composites Modified by a Microwave Hydrothermal Process
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Abstract: Carbon/carbon (C/C) composites were modified by a new microwave hydrothermal (MH) process using
B.C, Al,O; powders and phosphoric acid as source materials. The influence of the MH treatment time on the phase,
microstructure and anti-oxidation property of the as-modified composites was investigated. The as-modified C/C
composites were characterized by X-ray diffraction, scanning electron microscopy, energy dispersive spectroscopy
and X-ray photoelectron spectroscopy techniques. Results show that the surface of the modified C/C composites is
covered by a coating composed of molten HPOs, B,O; and crystalline Al (POs);, with a little of B,C particles. The
oxidation resistance of the composites is effectively improved with the increase of time at the range of 60~120 min.
The mass loss of the modified C/C composites treated at 200 “C for 100 min is only 9.5x10™ g-cm™after oxidized at
600 °C in static air for 16 h and the corresponding mass loss rate is only 4.46x107 g-cm™+h™\.
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Fig.1 Surface XRD patterns of the modified C/C samples
treated at different MH time
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Fig.2 Surface SEM images and EDS analyses of the modified composites treated at different time (a) non-treated;
(b) 60 min; (c) 80 min; (d) 100 min; () 120 min; (f) (g) Spot and area EDS analyses of (c)
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Table 1 Densities and porosities of the composites after microwave hydrothermal treatment

Samples

Bulk density / (g-cm™)

Open porosity / %

Non-treatment
60 min MH treatment

100 min MH treatment

1.76
1.79
1.82
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9.9
9.4
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(a) SEM image; (b) Magnified image of area 1; (c) XRD pattern
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Fig.5 Surface SEM images and XRD pattern of the modified composites oxidized at 600 °C for 22 h
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