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Synthesis and Properties of Hierarchical Macro-mesoporous Carbon Materials

ZHOU Ying, WANG Zhi-Chao, WANG Chun-Lei, WANG Liu-Ping, XU Qin-Yi, QIU Jie-Shan

(Carbon Research Laboratory, School of Chemical Engineering, State Key Lab of Fine Chemicals, Dalian University of Tech-
nology, Dalian 116012, China)

Abstract: Hierarchical macro-mesoporous carbon material (HMMC) was synthesized successfully via a facile
dual-templating method using resols as carbon source, in which polystyrene (PS) colloid was selected as macro-
porous template and Pluronic F127 as mesoporous template. After thermosetting treatment and carbonization step,
HMMC can be obtained. The product was characterized by XRD, SEM, TEM and N, adsorption techniques. The
electrochemical performance of HMMC was evaluated by cyclic voltammetry and galvanostatic charge/discharge
methods using an electrochemical workstation and a battery testing system. Results show that HMMC material has
three-dimensional connected macroporous structure with pore size of 1pm and ordered mesoporous windows with
average pore size of approximately 5nm. BET surface area of the product is 353.8m’g and pore volume is
0.36¢cm’/g. The CV curves of HMMC are quasi-rectangular, the specific capacitance of product is calculated to be
about 40F/g at a constant current density of 50mA/g. It is anticipated that these novel materials synthesized by the

simple methods have potential applications in electrode materials.
Key words: hierarchical porous carbon; dual-templating method; EDLCs
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Fig. 1
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Fig. 2 Small and wide angle (insert) XRD patterns of HMMC
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Fig.3 TEM image of HMMC
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Fig. 4 N, adsorption-desorption isotherms (a) and pore size distribution curve (b) of HMMC
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Fig. 5 CV curves of HMMC at sweep rates of 100, 50, 30, 20,
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Fig. 6 Galvanostatic charge/discharge curves measured at a
constant current density of 50 mA/g of supercapacitor device
fabricated from HMMC
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