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1. Introduction

Introduction of nitrogen into carboneous materid could be
expected to modify its structure and properties Recertly severd
kinds of carborvnitrogen (C/N) meaterids were prepared and
characterized for gpplications such as dectrochemicd cgpacitor [1].
The authors prepared nitrogentrich C/N materids with the layered
structure[2], and with the tetrahedrd (0% structure [3] by chemicdl
reections

In the present study, we have prepared a new nitrogentrich C/N
meterids by pyrolyss of a nitrogen-rich sarting materid (2,3,6,7-
tetracyano-1,4,5,8-tetraezanaphthdene)  and  invettigated  their
adsorption propertiesand dectrochemicd propertiesasacapecitor.
2. Experimental

The C/N materidswere prepared by heat-trestment of the Sarting
meterid 2,3,6,7-tetracyano-1,4,5,8-tetraezangphthdene (TCNA) a
a temperature between 670K and 1270K for 1 hour under N,
amosphere. Nitrogen adsorption isotherms were messured a 77K
by gas sorption method. Specific surface area wes estimated by
BET method. The eectrochemica measurementsfor C/N powders
were paformed by 3 dectrode cdl with a saturated cdonmd
dectrode as a reference in IM-H,S0, aqueous solution. The
spedific capacitances of the materids were caculated from the
chargeldischarge curves by gdvanodaic method. Cydic
voltammogramswere dso measured.

3. Resultsand Discussion

The dating materid TCNA decomposad above 670K and
changed the color from ydlow to black. Elementd andyses
indicated that the compostion of the product was C3gN1gH16013
and C;gN; gHoeO1 3 for the materid prepared a 970K and 1070K,
respectively. X-ray diffraction pattern indicated that the materiad
had anon-crystaline carbon-like structure. The materia prepared a
1070K hed aspecific surface area.of 990m?/g with a pesk diameter
of 0.8nm in the pore sze digribution. Figure 1 shows a possible
gtructure of C/N meaterid prepared a 970K, which was esimated
onthebasisof the pyrolys's process, compastion, ec.

Fgure 2 shows gdvanodatic charge/discharge curves of C/IN
meterid prepared a 1070K. Specific capacitance was cdculated
from this curve to be 160F/g (per single dectrode of capacitor),
which islarger than that of activated carbon with the same specific
surface area. The large capacitance could be explained by the
exigence of quaternary or pyridine-type nitrogen in the materid,
which was detected by ESCA. Almog no change in the ecific
cgpacitance was observed by using different current densties for
gavanogtatic method. Figure 3 shows cydlic valtammograms of
the same materid astha in Fig.2. In addition to atypicd faradaic
reaction, a reversble pseudo-faradaic reection was observed a
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Fgure 1 A possble dsructure of C/N maerid prepared by the
pyrolyssof TCNA at 970K.

Potentia (V vs SCE)

200 200 600 800
Time (sec)

FHgure2 Gavanoddic charge/discharge curves for C/N meterid

prepared by the pyralysis of TCNA at 1070K. 1M-H,S0, aqueous

solution. Current density: 10mA/cn. Threedectrode cell.
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Fgure 3 Cydic voltammograms for C/N materid prepared by
the pyrolysis of TCNA a 1070K. 1M-H,S0O, agueous solution.
Scan gpeed:10mV/sec. Threedectrode cdl.



