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Figure 1. FE-SEM photographs of as-grown carbon materials on a carbon sheet (a), and
carbon materials treated in the mixed solution of sulfuric acid and hydrogen peroxide (b)

BazlBslol 44T BaRAe) T2E Folur] 8 TEMPAS sged Baade P4
B EAe Hol W A4Y i PR ROt So] ol %o BANEFHE T4
of gtk BaRAY FREE 4% A% AAe Fol A= T WE} glo] /¥ 2
A AAE AL & 5 el



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2420

Figure 2. TEM image of as—-grown carbon materials on a carbon sheet
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Figure 3. Cyclic Voltammogram depending on the scan rate of 5, 10, 20 mV/s(a),
Charge-Discharge curve in 1.0M sulfuric acid (b)

A B 2EZE 7] 98lA SeparatorZE pp(polypropylene) S AF&3F L, 1M H.SOs 8
FE A4, gl "@AEd A5E ol&ste As xyd ?ﬂ AMmmm battery
cycler(WonATech, WBCS 3000)4#]& o]&3ste] 43ttt EDLCY W] we Hd83s
=437 918 070.8V M ANA1.071.8mAS] HAFE 7telFo] 35k 1jr Figure 39 (b) = &
W H2EE 53] Faleh Aot v HHE o] dAHYE sHA &S W 5710F/gldl H| 8o
AA el Fol 8713w S7kste] 81.5F/gs At

A8
A=3xH e morphology ¢ TEM 45 §3 dAg Ao g@AEZ A9 1WA
Z W3l glo] NFY AN AAE AL & F ddv. BET #4 & 53t A%3 g4



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2421

Aol HEHAL oF 200 mY/gel CVE Bl A4® &42Ed Ao Capacitive
Current:= FAFEE7F 5 10, 20 mV/s® =718kl wabA 2, 4, 12mARE Z7}3Fd .
EDLC A A& &3 TWUd HEEdA dAAHgE S o v S5HdEFo] 8713w 57t

slo] 815 F/g9l capacitance @< LA th

Faed

[1] B. E. Conway, Electrochemical supercapacitor: Scientific Fundamentals and
Technological Applications, Kluwer Academic/Plenum Publishers New York 1999,
Ch.2

[2] S. T. Mayer, R. W. Pekala, J. L. Kaschmitter, J. Electrochem. Soc. 1993, 140, 446

[3] E. Frackowiak, F. Béguin, Carbon, 39, 937

[4] K. Jurewicz, E. Frackowiak. Modified carbon materials for electrochemical

capacitors. Mol Phys Reports 2000, 27, 36

ofetZete O/EH EE MH9Z Mz 20035



