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Fig. 1 SEM images of polystyrene-based resin microspheres of
PS-0% (a, b, ¢) and PS-30% (d, e, )
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Fig. 3 Nitrogen adsorption and desorption isotherms (a) and corresponding pore size distribution curves (b) of different samples



38 AR B TOR A o2 R CH SR B 22 O

551 4%

%1 PCS-0%. PCS-30%. PCS-50% Lk J CAA HIfLE5HZ%5

Table 1 Pore structure parameters of PCS-0%, PCS-30%, PCS-
50% and CAA
Viotal! Vinic! VMeso/
Sample SBET/(mZ . g,]) Smic/(mz X g’l) total’ mic Meso
(em*g™) (em’g") (em’-g™)

PCS-0% 2083 1904 0.96 0.82 0.14
PCS-30% 2589 2328 1.37 1.04 0.33
PCS-50% 1861 1640 1.11 0.69 0.42
CAA 2382 1963 1.24 0.97 0.27

Sger—BET specific surface area; S,,;—Micropore surface area; Vi, —

Total pore volume; V;c—Micropore volume; Vygeso—Mesopore volume
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Table 2 Comparison of specific capacitances and energy densities
at different current densities

Specific capacitance/(F-g™) Energy density/
Sample
0.1A/g 02A/g 05A/g 1.0A/g 20A/g (Whkg?)
PCS-30% 106.4 1052 1041 103.5 103.0 22.1
CAA 83.9 80.8 76.1 72.7 70.5 16.5
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Fig. 6 Comparison of long cycles by PCS-30% and CAA samples
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Structure Control of Polystyrene Resin-Based Carbon Microspheres as

Electrode Materials and Its Supercapacitor Performance

WANG Junbo', SUN Gangwei*, ZHANG Yongzheng', SHEN Chunyin', WANG Yanli', ZHAN Liang'
(1. State Key Laboratory of Green Chemical Engineering and Industrial Catalysis, State Key Laboratory of Chemical

Engineering, Shanghai Key Laboratory of Multiphase Materials Chemical Engineering, East China University of
Science and Technology, Shanghai 200237, China; 2. Orinko Advanced Plastics (Shanghai) Co. Ltd,
Shanghai 201108, China)

Abstract:

Polystyrene resin-based carbon microspheres

(PCS) were synthesized through suspension

polymerization method and followed by heat treatment using styrene and divinylbenzene as raw materials, paraffin wax

as pore-forming agent, respectively. The as-prepared PCS were used as the electrode material for a double-layer

supercapacitor, and its pore structure, surface morphologies, and chemical properties were analyzed. The results

showed that, when paraffin wax of 30% was added to the raw material system, PCS-30% gave a large specific surface

area of 2589 m?/g, with a micropore surface area of 2328 m?%g. When used as the electrode material for a double-layer

supercapacitor, the obtained electrode material in the organic electrolyte of Et,NBF,-PC exhibited a high specific

capacitance of 106.4 F/g and energy density of 22.1 W-h/kg at a current density of 0.1 A/g.

Key words: supercapacitor; polystyrene resin-based carbon microspheres; suspension polymerization; pore-

forming agent; crosslinking agent
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