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Abstract: Due the their advantages of low cost and high cycle stability, porous carbons have dominated the active material
market of commercial electrical double-layer supercapacitor (EDLC). Their pore structures definitely have a critical impact
on the capacitance and rate performance. Based on the same test conditions, here we systematically tested the capacitive per-
formance of five kinds of porous carbons with different pore size distribution in aqueous electrolyte (1 mol -L™' H,S0,) , or-
ganic electrolyte ( ACN/EMIMBF, ) and ionic liquid electrolyte (EMIMBF, ). The results show that micropores and meso-
pores have their own advantages in improving specific capacitance and rate performance, respectively. Additionally, we
found that adding ACN solvent to pure ionic liquid can not only improve the rate performance of five kinds of porous carbons,
but also narrow the gap in capacitance retention between microporous carbons and mesoporous carbons. When the volume
ratio of ACN in mixed electroplyte increases, the rate performance gradually improves and reaches a stable value when the
volume ratio of ACN and EMIMBF, is 3:1; the capacitance increases at first and then decreases, the maximum value corre-
sponds to the volume ratio of ACN and EMIMBF, reaching 1:3. This study provides a reference for the works mainly based
on microporous activated carbon to improve the performance of supercapacitors.
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Fig. 1 SEM images of five kinds of porous carbon samples named AC (a), AHPC (b), AHPC-2 (c), MeC (d) and MeC-2 (e)
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Table 1 Pore structure parameters of the five kinds of porous carbon materials

Samples Sper/ Sprr/ D,/ v,b/ Spie"/ S,/ Su /S
(m* -g™) (m* -g™") nm (em® -g™h) (m?-g™") (m?-g™")
AC 1983.2 1696. 5 0.56 0.87 1843. 1 140. 1 0.08
AHPC 3473.6 2530.7 0.93 1.93 2118.6 1355.0 0. 64
AHPC-2 2098. 0 1907. 1 0. 62 1.17 1723 375.0 0.22
MeC 724. 4 674.3 5.67 1.09 294.7 429.7 1.46
MeC-2 1747.6 1472.9 4.52 1. 60 661.4 1086. 2 1.64

Note ; a—average pore diameter, b—pore volume, c—micropore specific surface area, d—mesopore specific surface area.
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Fig. 3 Electrochemical characterization of the supercapacitors with five kinds of porous carbons in EMIMBF,(a, d, g), ACN/EMIMBF,(b, e, h)
and 1 mol -L™' H,S0,(c, f, i) electrolyte; (a~c) CV curves at scan rate of 2 mV +s~'; (d~f) specific capacitance versus scan rate; (g~
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Fig.4 Nyquist plots (a~c) and capacitance contribution from CV curves at scan rate of 2 mV +s™'(d~f) of five kinds of porous carbons in

EMIMBF,(a, d), ACN/EMIMBF,(b, e) and 1 mol L H,S0,(c, f) electrolyte
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Fig.5 CV curves at 2 mV +s™' of AHPC in different volume ratio of ACN/EMIMBF,(a) ; specific capacitance histogram calculated in Fig. 5a (b) ;

normalized specific capacitances versus scan rate of AHPC in pure EMIMBF, and different volume ratio of ACN/EMIMBF,(c)
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