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Abstract: Polyimide-based activated carbon (PIAC) was prepared by CO, activation using polyimide (PI) film offcut
as precursor. The influences of activation conditions on the pore structure of PI-based activated carbons and the activa-
tion mechanism were investigated. Effects of pore structure on electrochemical properties of PIAC were also investi-
gated. Results show that the PI film offcuts can be used to prepare the PI-based activated carbon with high surface area,
abundant porosity and amorphous carbon structure at relatively low temperature via CO, activation, in which the
highest specific surface area was 2809 m”/g with pore volume of 1.423 ¢cm’/g. Pore size and distribution of activated
carbon can effectively be concentrated at 0.7—2 nm with proper mesopores by controlling CO, activation time. As an
electrode material, PIAC shows an excellent electrochemical performance with specific capacitance of up to 237 F/g at
current density of 100 mA/g and capacitance retention of 86%.
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Fig. 1 Effect of activation time on the adsorption properties
and yield of PIAC
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Inset is the micropore distributions by HK equation for PIAC
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Fig. 3 Histogram of pore size distributions for PIAC

&1 PIAC WFLEHEH
Tablel Poroustextural parametersdeduced from N, adsorption for PIAC

Sample Sper/(m*-g ™) Vollem>g ™) Viellem™g™)  Vinesollem™g™)  (Vineso/ Viod)/% Cy/(F-g™)
PIAC-2 1229 0.510 0.484 0.026 5 182
PIAC-4 1811 0.792 0.737 0.055 7 212
PIAC-6 2120 1.043 0.854 0.189 18 237
PIAC-8 2809 1.423 1.067 0.356 25 233
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Table2 Comparison of performance of AC prepared from different precursors
Precursor T/C Time/h Sper/(m*g™) Vi (cm®-g™h)

Coconut shells!'? 900 5.0 1653.0 1.045
Anthracite") 920 3.0 1071.0 0.45
Depleted fullerene soot!' 900 2.0 938.0 0.56
PEAL"] 900 5.0 1150.0 0.45
Corn stalk acid hydrolysis residue!'®! 1000 3.5 845.4 -

Coffee endocarp!!” 900 3.0 1038.0 0.460

PI film in this work 880 2.0 1229.0 0.510

PI film in this work 880 4.0 1811.0 0.792
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