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Fig. 1 SEM images of iron-cobalt-nickel alloy electro-deposited
on Ni substrate

(a): before annealing, (b): after annealing
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Fig. 2 SEM image of the curly carbon nanotube film grown on

Ni substrate
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Fig. 3 Low-magnification (a) and high-magnification

{b) SEM images of straight carbon nanotube

films grown on Ni substrate
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Fig.4 TEM images of curve (a) and straight
{(b) carbon nanotubes ( x 100000)
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Fig. 5 Raman spectra of curly carbon nanotubes (a)

and straight carbon nanotubes (b)

b e YT RR 8RO B LA T 5 BRI 48 R Bk
FEHNERESEERLARERNXER, BESNR
B _EFF, AR B f 5 h R BE FRR (B L A AR BR
FURLYE g A 10 770 AR XE SR £ th ELAKBRE . kel
W, BT3B H BT R B A, AL B R 2 FE X N
KBRRH S HESEEEIEM.

FEF A S TR R S 90ORBAE R, ENR
KREER A BT, BIRTE SR IR A R B
BF, BWIETHEEEURKREN EHELES
BEAEIERTERAKKE. IEEBIEK 5.
BRI T ERIE N85I B8 BBk
¥, 3 HBR FRETE X & & R PR B &, Hilk
TRRTES £ R AR BRI — T L B IR T8 & 5
BURL B9 55 — T B AR BB s ST AR, W5
FHRYBEEAR, NMEDSBAKKRESH,
Sun L. F. BRI, LIS RS BAKKER
HEAL TR, A R 60 & 1 R A R B HE e B, B T2
KBEEENT R LHEKEEAR, AMRKES
B AR B . T-& <& B9 1F R AE T BETE B ) By R
i Ba, E&NHTEERHRNEKR
W, B, § &SN T R A AR ST BGEE S
HEAG TR R IR ) 2 B4R BT AR

3 4 it

7E Fe-Co-Ni & & HIMELIERT, MAMIKSH
FRHRUAESHATAEE IOCHRBRGT AR T
BYOKBEE. BEARBRENTE IR SER AN
B & BB BEA KA, AE LI BUBL K PO EE &R R 25 HE
EFEENEM. HEESE R LEEHRT &
I SRR TR 0 BB 8 I E 9K B B R K B



http://www.cqvip.com

poo0 http://www.cqvib.com]

+ 332 - x H o F FE W 219%
s *¥ 3 W Wang G., Qian L. X., Xie S. S. Appl. Phys. Let., 1999,74
(5), 644.
[1] Service R. F. Science, 1998,281(5379),940. [6] WANG Sheng-Gao(EF+ %), WANG Jian-Hua (ZEE#),
[2] Heer W. A de, Martel R. Physics World, 2000,13(6),49. MAN Wei-Dong (# L), MA Zhi-Bin(H = R), WANG
[3] Dai H. Physws WOT[d, 2000’ 13(6),43 Chuan-Xm(_:Ef?ﬁ) Wu]l Huaxue Xu.ebao( Chin. j lnorg
[4] Choi Y.C., Bae D. J., Lee Y. H., Lee B.S., Park G.S., Chem. ), 2002,18(6),611.
Choi W.B., Lee N.S., Kim J. M. J. Vac. Sci. Technol. A, [7] Sinnott S. B., Andrews R., Qian D., Raoc A. M., Mao Z.,
2000, 18(4), 1864. Dickey E. C., Derbyshire F. Chem. Phys. Lei., 1999, 315
(5] SunL. F., Mao J. M., Pan Z. W., Chang B. H., Zhou W. Y., (1,2),25.

Synthesis of Straight Carbon Nanotube Films by Microwave
Plasma Chemical Vapor Deposition at Low Temperature
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Among the three main methods for the synthesis of carbon nanotubes (CNTs), chemical vapor deposition
(CVD) has received a great deal of attention since CNTs can be synthesized at significantly low temperature.
Plasma chemical vapor deposition methods can synthesize CNTs at lower temperature than thermal CVD. But in the
usual catalytic growth of CNTs by CVD, CNTs are often tangled together and have some defects. These will limit the
property research and potential applications. How to synthesize the straight CNTs at low temperature becomes a
challenging issue. In this letter, straight carbon nanotube (CNT) films were achieved by microwave plasma
chemical vapor deposition (MWPCVD) catalyzed by round Fe-Co-Ni alloy particles on Ni substrate at 610°C. It was
found that, in our experimental condition, the uniform growth rate along the circumference of round alloy particles
plays a very important role in the growth of straight CNT films. And because the substrate is conducting, the straight
CNT films grown at low temperature may have the benefit for property research and offer the possibility to use them

in the future applications.
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