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Growth of Carbon Nanotubes by Microwave Plasma Enhanced Chemical
Vapor Deposition
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Abstract

Carbon nanotubes (CNTs) were grown with a microwave plasma enbanced chemical vapor
deposition (MPECVD) method, which has been regarded as one of the most promising candidates for
the synthesis of CNTs due to the vertical alignment, the low temperature and the large area growth.
MPECVD used methane (CHs) and hydrogen (Hz) gas for the growth of CNTs. 10 nm thick Ni
catalytic layer were deposited on the Ti coated Si substrate by RF magnetron sputtering method. In
this work, the pretreatment was that the Ni catalytic layer in different microwave power (600, 700, and
800 W). After that, CNTs deposited on different pressures (8, 12, 16, and 24 Torr) and grown same
microwave power (800 W). SEM (Scanning electron microscopy) images showed Ni catalytic layer
diameter and density variations were dependent with their pretreatment conditions. Raman spectroscopy
of CNTs shows that Ip/I; ratios and G-peak positions vary with pretreatment conditions.
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Fig. 1. Image and schematic of MPECVD.
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Fig. 2. SEM images of pre-treated Ni catalyst
layer as a function of pretreatment
microwave power.
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Fig. 5. Raman Spectra of carbon nanotubes as

a function of pretreatment microwave
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Fig. 6. SEM images of CNTs as a function of

deposition working pressure.
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of deposition working pressure.

o mAste AFSFUAT. ohE Yo A
16 Torrdl A A3Ad diAvudxFHe G W=r} =
A veldtis Re] Ffhd, 8 Torrs 24 Torr
ol DHEsE A el olE v¥FE g49
A7t go] #2 HUW SEM AHA A 593 23
£ RoFEd

D Wi=e G WMEY ZFx H4L AHYsle By
Ip 9 I Hl &0 271 855 g2 F2dA sp’s
sp” Aol FasteE Rg JerATHIBL Ip o I
&2 16 TorrelA 1.13 o]z 8 Torr & 2
e arY ¥& F£AA 135 9 1.2 E

=~
=
o
4

ol K
32
o :
=
<
i

@ Ahe wAFh oleile) waFel Ni
Seua 9t Fest nolmz 44

Fust g3Y FRde o & Ao
(Dl EDS B4¢ ¥ ZuFoz A8 7
& =R Tip ¥4 EASE AL
T 5 ok 12 AFANE FA AHE B
of

o
ft
a1



ad 8. eauyxFH TEM Abz.
Fig. 8. TEM image of carbon nanotubes.
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