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1. Introduction

Severd kinds of carborvnitrogen (C/N) materids were prepared
and ther propeties such as dectrochemicd cgpacitance were
investigated [1]. Nitrogen-rich C/N materids could be prepared by
chemicd reactionsusing nitrogentrich garting meterids[2,3).

In the present study, new nitrogen-rich C/N materids, which was
prepared by pyrolyss of 2,3,6,7-teracyano-1,4,5,8-tetraszangphtha
lene (TCNA), have been gpplied for ectrochemical capecitor.

2. Experimental

The dating maeid TCNA were hested a a temperature
between 670K and 1270K for 1 hour under N, amosphere. The
obtained C/N meterids were pulverized into fine powders under
45pum and mixed with PTFE and acetylene black (C/N materids:
PTFE : acetyleneblack =8: 1 : 1 by weight). The mixed powders
were pasted on two Pt plates to make dectrodes (WE and CE) for
the capacitor. The dectrochemicad messurements were performed
by 3 dectrode cdl with asaturated cdomel electrode as areference
in IM-H,S0, agueous solution. The specific capacitances of the
meterids were cdculated from the chargeldischarge curves by
gavanogtatic method. Cydlic voltammograms were dso measured.
3. Resultsand Discussion

The largest capacitance was observed for the C/N materid heet-
treated & 1070K, asis shown in Figure 1. The materid tregted at
1070K hed the largest specific surface area (990 nf/g) among the
meaterids. Thelargest capacitance, however, could not be explained
only by the specific suface area, because of the nonlinear
relaionship between them. ESCA measurements suggested the
exigence of quaternary or pyridinetype nitrogen in the materia
hegt-trested & 1070K.

Figure 2 shows gadvanodaic chargeldischarge curves of C/N
meterid prepared a 1070K. Spedific capacitance was cdculated
from this curve to be 185F/g (per single dectrode of capacitor),
which islarger than that of activated carbon with the same ecific
urfaceaea

Figure 3 shows a reaion between specific capacitance and
current density. Almost no change in the specific cgpacitance was
obsrved by using differet curent dendties for gdvanodatic
method. Cydic voltammetry suggested a reversble pseudo-
faradaic reaction was observed a lower potentids in addition to a
typicd faradaic reection a higher potertids
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Fgure 1 Rdadion beween spedfic cgpacitance and hedt-

trestment temperaturefor the C/N meterids.
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Fgure 2 Gavanodatic charge/discharge curves of C/N materid

prepared by the heat-trestment of TCNA a 1070K. Current
density: 20mA/c?,
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Fgure 3 Rdaion between ecific cgpadtance and current
dengty on gdvanodatic chargeldischarge for the C/IN materids
prepared by the heat trestment of TCNA a 1070K.



