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Fig.1 SEM images of RF resin and carbon microspheres
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Fig. 2 TGA curve of RF resin microspheres and EDS

pattern of corresponding carbon spheres
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Fig. 3 Nitrogen adsorption-desorption isotherm of

carbon microspheres
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Cyclic voltammograms of the carbon microspheres

Fig. 4

electrode at different scan rates
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Fig.5 Specific capacitance values of the carbon

microspheres electrode as a function of scan rate
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Electrochemical impedance plot of the carbon

Fig. 6

microspheres electrode
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Charge-discharge curves of carbon microspheres

electrode at different current densities
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Fig. 8  Specific capacitance

values of carbon

microspheres electrode discharge as a

function of current density
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Fig. 9  Specific capacitance of carbon microspheres

electrode as a function of cycle number at

scan rate of 10 mV « s}
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Research on preparation and electrochemical property
of novel carbon microspheres
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(1. School of Chemistry, Dalian University of Technology, Dalian 116024, China;
2. Experiment Center of Chemistry, Dalian University of Technology, Dalian 116024, China )

Abstract: Monodisperse resorcinol-formaldehyde (RF) resin and carbon microspheres are obtained
using ammonia solution (NH; ¢« H,O) as catalyst, resorcinol and formaldehyde as precursor. The
carbon microspheres obtained from RF resin are evaluated as the supercapacitor electrode material
with several analytical tools, such as cyclic voltammetry (CV ), electrochemical impedance
spectroscopy (EIS) and galvanostatic charge-discharge measurement. It presents the low resistance
value (R) of 0.5 Q. The maximum specific capacitance of the electrode measured from cyclic
voltammetry is up to 175.9 F « g 'at a scan rate of 1 mV ¢« s '. The specific capacitance only decays
5.6% after 500 cycles, which indicates that the sample possesses excellent cycle durability. Highly
monodispersity carbon microspheres from RF resin can serve as supercapacitor electrode materials
with the functions of reducing mass transport resistance and improving supercapacitor performance

reliability.

Key words: RF resin microspheres; carbon microspheres; polymers; electrode material;

supercapacitor



