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Impedance spectroscopy of symmetric and asymmetric supercapacitors
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ABSTRACT The electrochemical impedance spectroscopy of an activated carbon/ activated carbon supercapacitor and an asymmetric
supercapacitor before and after activation process w as studied. The asymmetric supercapacitor consisted of spinal LiMn,0,(LMO) as
a positive electrode and activated carbon (AC) as a negative electrode. A fter activation process, its resistance at high frequency (10
kHz) has almost no change but its capacitance at low frequency is greatly increased; its frequency behavior is quite different from
that of the AC/AC supercapacitor as a result of the LM O positive electrode. The impedance spectroscopy of the asymmetric superca-
pacitor before and after the activation process w as studied in terms of complex capacitance and complex power, and the relaxation time
constant was determined. The impedance behaviors of the AC/ AC supercapacitor and the LMO/AC asymmetric supercapacitor were
compared showing the effect of the LM O positive electrode on the frequency response characteristics of a supercapacitor.
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Fig 1 Nyquist pbts of the AC/ AC supercapacitor: (b) is a zoom of the high frequency range of (a)
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Fig. 3 Bode pbts of the AC/ AC supercapacitor (a) and the LM/ AC supercapacitor (b) before and after activation
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