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Abstract: Carbon Nanotubes (CNTs) were activated by CO2 and air under different durations, then
were used in polarizable electrodes of electric doubledayer capacitors (EDLCs) . Experiment results
indicated that air and CO:2 activation could modify intrinsic structures and improve dispersity of
CNTs. Specific capacitance of EDLCs based on activated CNTs were obviously improved and the e—
quivalent series resistance decreased, but the effects were influenced by duration of activation pro-—
cess.
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The specific area and the ratio of mesopore

volume of CNTs activated by air and CO2

Activation time | Specific area| Volume ratio of meso—

/ min / (m?- g~ )| pores (2 50nm) /%
Untreated 176.232 64.22
Air 20 199. 889 74.98
activation 40 219.905 80. 44
60 190. 081 68. 64
Untreated 175.271 62.22
30 193. 689 68. 98

CO2

o 60 206. 905 76. 44
activation 90 190. 088 71.40
120 182.269 65.70

1
Fig. 1 TEM of inactivated carbon nanotube
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Fig.2 HRTEM of inactivated carbon nanotube
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(a) CNTs TEM (20min); (b) CNTs TEM (30min);
(¢ CNTs TEM, (40min); (d) CNTs TEM (60min)
Fig-3 The TEM images of the activated CNTs from the samples activated by air for 40 minutes or by CO2for 60 minutes
(a) TEM image of dispersed CNTs activated by air (20min); (b) TEM image of dispersed CNT s activated by CO, (30min);
(¢) TEM image of air activated CNT's whose walls were thinned and become “convex—concave” pattern (40min);

(d) TEM image of CO; activated CNTs whose walls were thinned and become “convex-concave” pattern (60min)
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Fig.4 The TEM images of over burned CNTs found in the
sam ple activated by air for 60 minutes or by CO2 for 2 hours
(a) TEM image of a shrunk aggregate entangled by
serious deteriorated CNTs activated by air;

(b) TEM image of a shrunk aggregate entangled by
serious deteriorated CNT s activated by CO2
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Fig.5 Specific capacitances and equivalent series resistances

(ESRs) of EDLC units whose electrode plates were made of

crude CNTs or the CNTs activated by air for different durations
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Fig. 6 Specific capacitances and (ESRs) of EDLC units
whose electrod e plates were made of crude CNTs or the

CNTs activated by CO; for different durations
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