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Foaming Process of Mesophase Pitch—derived Carbon Foam

and Its Kinetic Research
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(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Using AR mesophase pitch as precursor,the foaming process and its kinetic characteristic of
mesophase pitch—derived carbon foam were studied by thermogravimetry, viscosity analysis, mass spectroscopy , and
Fourier transform infrared spectroscopy. The results suggest that the aliphatic chains of pitch decomposed during
foaming process, thus gases such as H, CH, H,O and CO were released,and the chemical structures of the pitch
were changed , which led to the change of viscosity. In addition, the effect of heating rate and foaming temperature on
foaming process of mesophase pitch was investigated based on thermogravimeltric analysis, and it was found that mass
loss (Aw) at a constant foaming temperature was proportional to a simple fractional exponent of foaming time (#°). A
simple mathematical model was proposed to describe the kinetics of isothermal foaming process for mesophase pitch
with respect to heating rate effect by the Arrhenius equation, this research has a theoretical guidance for the control—
lable preparation of mesophase pitch—derived carbon foams.
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Tab.1 Physical properties of AR mesophase pitch
PRREE/ (g ™) HH(250C)  BALRUC PR %
>0.65 1.23 275 100

SRR (atom/atom ) FUZERTIEY)(TS)/%  WEBEAREY (PL)/%

0.58~0.64 35~44 40~50
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Fig.1 TG-DTG curves of mesophase pitch
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Fig.2 Viscosity of molten pitch as a function of temperature
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Fig.3 MS spectrum of mesophase pitch
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Fig.4 IR spectra of mesophase pitch

under different heat treatment
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Fig.6 TG curves of mesophase pitch at constant temperatures
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Tab.2 Mass loss of mesophase pitch at different phases

FEdb FHRBE Aw/%  THIERBE Aw/% AL Awl%
1-420 10.5 8.7 19.2
1-450 15.9 6.5 224
1-480 224 1.4 23.8
5-420 6.8 14.2 21.0
5-450 8.7 14.5 232
5-480 15.0 93 243
10-420 3.1 18.2 21.3
10-450 5.6 18.3 23.9
10-480 11.6 13.3 24.9
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Fig.7 Mass loss as a function of foaming time
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