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Abstract: Oxygen-containing functional groups can be introduced on the surface of carbon nanocages (CNCs)
without damaging the skeleton structure. The functionalized CNCs were used as the electrode materials for
supercapacitor. The specific capacitance of CNC-6M reached 255 F-¢™ and increased 34% as compared to 188
F-g™ of pristine CNC at a current density of 1 A-g™. At the same current density, the specific capacitance of the
as-functionalized CNCs was significantly higher than that of pristine CNCs, namely, the surface functionalization
for CNCs could obviously enhance the supercapacitors performance. Furthermore, at a high current density of 100
A g™, the specific capacitance of as-oxidized CNCs still retained at a level of 111~167 F-¢™, i.e., they exhibited
good resistance to high current charge and discharge. After 10 000 charging- discharging cycles at a current
density of 10 A -g™', the specific capacitance of CNC-6M only dropped from 196 to 176 F g7, i.e., the
functionalized CNCs possessed good cycle stability. The excellent supercapacitor performance of the as-

functionalized CNCs is ascribed to the hierarchical pore structure, high surface area, good electrical conductivity
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of CNCs as well as the improved wettability and pseudocapacitance derived from the oxygen-containing functional

groups.
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a, b) TEM images of CNC and CNC-6M, c¢, d) plots of N, adsorption/desorption isotherms and pore size distributions
B 1 TR AALHT G CNCs FE i 25 R AR S5 R
Fig.1  Structure characterization for CNCs before and after treatment by HNO,
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Table 1 Specific surface area (BET), pore volume, C and O contents from XPS, and the conductivity of the
CNC samples before and after treatment by HNO;

Surface area / Pore volume /

Sample

Elemental content / at% Conductivity /

(m*-g™) (em’-g”) C 0 (S+m™)

CNC 2119 3.65 96.75 3.25 77.12
CNC-1M 1772 3.22 95.86 4.14 8.72
CNC-3M 1882 3.40 92.22 778 6.17
CNC-6M 2188 474 92.18 7.82 2.23
CNC-65% 2107 3.68 89.56 10.44 243
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spectra of XPS Cls for CNC-6M sample
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Fig.3 Electrochemical performances of the CNC samples before and after treatment by HNO; in a three-electrode system. a, b)
Typical CV curves of CNCs and CNC-6M at the scan rates of 5, 10, 50, 100, 500, and 1 000 mV-s™.

¢) Chronopotentiometry (CP) curves of the CNCs at a current density of 1 A-g™. d) The curves of current density versus

specific capacitances, came from the discharge curves of c, at the current densities of 1, 2, 5, 10, 20, 50, and 100 A-g™.
e) Cycling life plot of CNC-6M at a current density of 10 A-g™ in 1 mol-L" H,SO, solution. f) Nyquist plot of the CNCs
in the frequency range of 107 to10* Hz in 1 mol-L" H,S0, solution. All curves are recorded after 50 cycles of CV
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