Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 20, No. 6, p. 502, June 2007.

tstxe] eta 2 ol E o|Es8k EDLC 54

Oxidation—treated of Oxidized Carbons and its Electrochemical Performances
for Electric Double Layer Capacitor
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Abstract

The oxidation treatment of several carbon materials with a sodium chlorate and 70 wt.% of nitric
acid, combined with heat treatment, were attempted to achieve an electrochemical active material with
a larger capacitance. Among pitch, needle coke, calcinated needle coke and natural graphite, the
structure of needle coke and calacinated needle coke were changed to the graphite oxide structure with
the expansion of the inter-layer. On the other hand, the calcinated needle coke after oxidation and
heating at 200 °C has exhibited largest capacitance per weight and volume of 295 F/g and 24.5 F/ml
at the two-electrode system in the potential range of 0 to 2.5 V. The electrochemical performance of
the calcinated needle coke was discussed with the phenomenon of the electric field activation and the
formation of new pores between the expanded inter-layer at first charge.
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Fig. 1. X-ray diffraction patterns of carbon

materials (A) pitch, (B) needle cokes,

(C) calcinated needle cokes, (D) natural

graphite.
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Fig. 2. X-ray diffraction patterns of
oxidation-treated carbon (A) pitch, (B) .
needle cokes, (C) calcinated needle

cokes, (D) natural graphite.
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Results of X-ray diffraction patterns and elemental analysis for carbon materials and

Raw After oxidation treatment & dried at 100°C
Sample do L0 do Lf001) do  Lo(002) EA (wt%)
&) A (A) 7N] ON] (A) H C N (0] ash
A-powder 3.52 18.6 - - - - - 1.0 834 03 11.1 43
B-powder 3.53 25.1 1.04 7.36 24.6 - - 24 556 09 339 13
C-powder 3.46 50.1 0.75 6.8 18.1 - - 0.6 646 0.1 31.7 3.1
D-powder 3.34 129.3 0.05 7.01 13.6 3.39 100.5 22 783 1.1 82 102

504



0pm
(B) calcinated
needle cokes, (C) natural graphitee} A+a}
g g4, (D) pitch (E) calcinated needle
cokes (F) natural graphite®] SEM A}z
Tield emission SEM images of carbon

20um

. 9B =4 (A) pitch,

Fig. 3.
(A) pitch, (B) calcinated
needle cokes, (C) natural graphite and
oxidation—treated carbon materials (D)
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natural graphite.
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x 2. A, B C Dcelld ®= = 2 &3
Table 2. Electrode density and capacitance for
A, B, C and D-cell.

Electrode density Capacitance

(g/ce)

Sample

Flg
6.9
59

29.5

F/ml
8.2
53

24.5

A-cell
B-cell
C-cell
D-cell
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1.04
1.23
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