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Abstract: The surface of activated carbon was modified by melted
sodium sulfide and its specific capacitance was evaluated by the
cyclic voltammetry experimental data. The reason for specific

capacitance changed with this treatment and the mechanism of energy =~ covmase

Polymer separator

PMMA fixture

storage were investigated by FT-IR, BET, EIS, and electrophoresis

Ni mesh

experiments. The results showed that the specific capacitance of
0.04

activated carbon in 10% sodium sulfate electrolyte solution was I
0.03 -
clevated from 44.6 F/g to 80.8 F/g after treated with sodium sulfide < .| T
at 1000 °C for 1 h. The increment of specific capacitance mainly % 001 - 081V 0.834V
came from double-layer capacitance and secondarily from redox % %%
. . . 2 000F | ggagy 0083V
pseudocapacitance (the ratio of pseudocapacitance to total E ol ¢'
capacitance was only 5.6%). After adding 37 mmol/L ferric chlorides ool
in the electrolyte solution, the specific capacitance was further s
elevated to 103 F/g, in which the proportion of pseudocapacitance Voltage/V

capacitance to total capacitance amounted to 12.6%. However, the capacitance value was unstable and decreased
gradually during subsequent cycles, which may be caused by the electronegativity of the activated carbon surface. It
had been verified by the electrophoresis experiment that the surface of activated carbon after heat treatment by sodium
sulfide was positively charged. The law of same charge mutual repulsion lead to unstable adsorption of Fe** on the
surface of activated carbon. However, if 30 mmol/L K3[Fe(CN)s] was added in the electrolyte solution, the specific
capacitance was promoted to 126 F/g and kept stable, even slightly and slowly increased during subsequent cycles. The
cyclic voltammetry curve showed that the specific capacitance at this time still mainly came from the double-layer and
the EIS experiment confirms that the charge exchange resistance was dramatically reduced when the [Fe(CN)s]>~ anion
appeared in the electrolyte solution. According to the shape of the CV curve and the results of EIS, FT-IR and BET, it
can be concluded that the energy-storage mechanism of activated carbon changed from physical double-layer to
physical and chemical double-layer together with redox pseudocapacitance after treated by sodium sulfide.
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Fig.2 Cyclic voltammetry curves of samples
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Table 1 Fitting results of AC impedance experimental data

No. R/Q R,/Q CPE-T/Q! CPE-p Warb-R/Q Warb-T Warb-p
A 0.9422 2.1093 1.9294x10* 0.89368 16.06 30.72 0.66501
B 0.9210 1.6184 1.2387x10* 0.9851 14.77 31.91 0.52726
C 0.9844 0.7482 7.1462x10* 0.81684 15.81 13.32 0.54598
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