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Abstract: Hierarchical porous carbon foam, using liquid foam as soft template and water-soluble phe-
nolic resin as carbon source and isocyanate as curing agent, was fabricated by microwave activation
method. The structure and electrochemical properties of the carbon foam were characterized. The
results show that the microwave activation technology can improve the rapid evolution of H,; O mole-
cules on the liquid foam film to form a large number of nanopores on the carbon foam wall to lead to
the increased specific surface area,but do not change the average pore size. The specific surface area of
the activated sample is 378. 2m”/g and its specific capacitance at 1A/g current density is 123. 7F/g,
which is about 94 % higher than that of the unactived sample. And the internal resistance of the sample
is reduced due to the improvement of the pore structure by microwave activation.
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Fig. 2 Fluorescence microscope graph of liquid foams (a) and distribution of liquid foam sizes(b)
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Table 1  Specific surface area, average pore size, average

pore volume of CF and M-CF

Specific surface Average pore Average pore

Sample

area/(m? « g~ 1) size/nm volume/(cm?® « g=1)
CF 207.8 2.256 0.026
M-CF 378.2 2.224 0. 046




66 MR TR

2018 4 11 H

=140} (a)

o

E 120} N M-CF

S 100f

[0}

£ 80t

2 W
g 601 SScF

[0}

g 40+

o 20 —=— Absorption
> ol —e— Desortption

00 02 04 06 08 10
Relative pressure (P/P,)

_015-®)

1 10 100
Pore diameter/nm

B3 CF L& M-CF R L4253 A th 2 AN UM BB 2 Cad L AR 20 A 2 (b S80I L B P 2%
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(a)pore size distribution curve; (b)nitrogen adsorption and desorption curve
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Table 2 Comparison of microwave activated carbon foam

with activated carbon and carbon foam in the literature

Specific surface Specific capacitance/

(Feg ™1

Material
area/(m? « g~ 1)

This paper(M-CF) 378.2 127.3 (1A/g)
Activated carbon 1£1%] 2107 135.0 (0.05A/g)
Activated carbon 2[20] 1662 127.0 (1A/g)
Activated carbon 3[21J 1549 179.0 (0.5A/g)

Carbon foam 2022 97.9 49.6 (1A/g)

Carbon foam 3023/ 345.4 ~40
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Fig. 9 Electrochemical impedance spectra of M-CF
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