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Diagram of vapor-phase deposition system for synthesizing the aligned carbon nanotubes
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Fig.2 SEM image of aligned carbon nanotubes
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Fig.3 EDX spectrum of carbon nanotubes
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Fig.4 TEM image of carbon nanotubes
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Fig.5 HR-TEM image of carbon nanotubes

AR . & 6 A P G X TR Ak B A 7k
I ZBERR KA I RAE . WTLLER], fEIECh
1282 cm ™' AMFTEAT — AW Y D B g H R
JERSRFAOL T IECH 1592 em ' Ab 1Y G ARG 14 5
i, SRR AT A BRGNS h AR — E R
BB e AT CATCE T m R ). B fE i H B0 i A
LR BT SR FH IR AT O, A Y A R N
KW AERKIRE, 7 LITE— @ R LI Mk gOK
HR LR 10 5

2 ELWHERKRITIE
2.1 FRAKBHEINEEFESTFE

BRI RSN AL KAE p RURERS I 0T, Bl RE
p K/ 5.5 mm x 5. 8 mm. A TFBONHE E EAS
ST % S A EE FEM ), A b 2 e ) B A 1A A
BOH 0.8 mm, WHREMRTE 1077 Pa 4, HELHFE
T AR 5 B BT P A R A B S 500 €. TR AS

goof @

600 -

I/uAecm?
o~
[a)
(=)
T

200 |-

1 1
1.0 1.2 1.4 1.6 1.8 2.0 22 24
E/Veum?!

0.025
Multiwalled carbon nanotubes

0.020

0.015 |

Intensity (a.u.)

0.010 |
520(81 substrate)

0.005

0000, o v o 4 oy
1800 1600 1400 1200 1000 800 600 400 200
Raman shift (cm™)

BEl6 BEAESAMEREHNSERIKRENESNIE

Fig. 6 Raman spectrum of multiwall carbon

nanotubes synthesized by the method of

iron phthalocyanine pyrolysis

RNE 7.

FF s FL N (8 {1 R R BT b R B e S i
PN ZE R AR 2527 A 7 (a) IR IR 9 OK A8
VT KT 1-E R4, TR R
FEM I RSP IR R 1.28 Vo pm ™! XA
(E AR — M 4 DA 98 S T o i T 5 4 % 559
B e H AR, 1 H %% Bonard 45 #F1 Xu 55 B
T Al A K A R A S 2.6 FT 4.8 V o um !
F I LR AR EEARAR 22 . 2 T Bl I RE 50 3 % 3 A9
P FL P, 2 0] S el A o i 08 P 1 e L D 1
PRGBS, A RE BN R], (B2 E 7(a)
FERI 1-E FevE g th &, R MR 3R Az )
B R S BE R EZ R 2.3 Ve um ", IZ{EIH
FEAIX T Bonard %5 Fl Xu 25 5 B9 B 90 K & T K Y
KR 4.6 6.5 Ve pum" BBIEH R . ditt
AN, 32 FH TR Pk o 5 11 22 BE R A K A B 571
ELA A Y50 03 & S RE 1, TR v B S pRR

In(Ie B2 uAecm2e V-Zum?)
— [38] [95] S n
o o o o o
T T T T T T T T T T
.'
—_
s =
¢
[ ]
[ ]
[ ]

o
o

04 0.5 0.6 0.7 0.8 0.9 1.0
EYvil um

B 7 SERAKREEIINTESR ST

Fig.7 Planar field emission properties of the aligned multiwall carbon nanotubes

(a) I-E curve; (b)Fowler-Nordheim curve; E: Intensity of electric field applied on the surface of sample; I: Field emission current density
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Fig.8 Field emission image of the aligned

multiwall carbon nanotubes
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Fabrication of Aligned Carbon Nanotubes by a Vapor-phase Deposition Technique
and Their Field Emission Properties

Zhang Qi-Feng Yu Jie Song Jiao-Hua Zhang Geng-Min Zhang Zhao-Xiang
Xue Zeng-Quan Wu Jin-Lei
( Department of Electronics, Peking University, Beijing 100871)

Abstract Well-aligned carbon nanotubes with multiwall structure were fabricated by using a vapor-phase
deposition technique based on the pyrolysis of iron phthalocyanine. The average diameter of single nanotube is
about 25 nm, and the length of each is from 4 to 5 pwm. The result of measure on the planar field emission of the
aligned carbon nanotubes shows a very powerful ability of as-synthesized carbon nanotubes in the field emission

1

with a turn-on voltage of 1.28 V* um ™' and a threshold voltage of 2.3 V* um™'. The field emission image of
the aligned carbon nanotubes was also observed through using a field emission microscope, and it was found that
the field emission of the carbon nanotubes was mainly centered on the edge of the thin film sample, which was

attributed to the screening effect caused by the overlarge density of the carbon nanotubes.
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