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Abstract: Graphite electrodes are used for secondary batteries,
is underway to increase the reaction area of graphite electrodes. In this study,

fuel cells, and super capacitors. Research
we have investigated the

growth properties of carbon nanowall (CNW) according to the ingredient of gas. Microwave plasma
enhanced chemical vapor deposition (MPECVD) system was used to grow CNW on Si substrate with a

variety of the reaction gas. The planar and vertical growth conditions of the grown CNWs according to
the ingredient of the gas were characterized by a field emission scanning electron microscopy (FE-SEM)
and energy dispersive spectroscopy (EDS). The electrical characteristics of CNWs were analyzed using a

4-point probe.
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Table 1. Process conditions according to the flow ratios

of reaction gases for the growth of CNWs,

Reaction gas Flow rate (scem)

CH,4 45
CHy + Ha 30, 15
CH; + Ar 30, 15
CHiy + Na 30, 15
CH; + H: + Ar 30, 5, 10

CHy + Ha + Ar 30, 10, 5

2 pun

Fig. 1. SEM images of CNWs according to the reaction
gas. (a) CHy, (b) CHy+Ha, (¢) CHy+Ar, and (d) CHy+No
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Fig. 2. Height of CNW according to the reaction gas.

Fig. 3. SEM images of CNWs according to the flowing

hydrogen to argon gas ratios. (a) 1:2 surface image, (b)
1:2 cross-sectional image, (¢) 21 surface image, and (d)

21 cross-sectional image,
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Table 2. Resistance of CNW according to the reaction gas.

Sheet resistance Resistance

Reaction gas

(ohm/sq) (ohm)
CH, 408.4 97.4
CHy+Hy 12386 2170
CHy+Ar 554.9 1247
CH#+Ny 235.0 50.6
CHy+(Ha+Ar) (1:2) 680.0 151.2
CHyH(Ha+ Ar) (2:1) 1453.6 3264
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Table 3. EDS analysis of CNW  according to the
reaction gas.
Elements (%)
Reaction gas Weight Atomic
Si C Si C

CH, 232 7768 1094 89.06
CHy+Ny 7273 2127 5329 4671
CHy+H 4860 5140 2879 T1.21
CHy+Ar 39.09 6091 2153 7847
CHy+(Hs+Ar) (1:2) 5468 4532 3404 6596
CHy+(Ha+Ar) (221) 4656 5344 2714 7286
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