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Growth of Multi-walled Carbon Nanotubes on Si Substrate with
Fes04/DR Film as Catalyst Precursors

ZHANG, Zhi-Feng XU, Jun-Jian YANG, Zhao-Hui ZHANG, Yan
ZHU, Su-Bing LI, Yan CAO, Wei-Xiao*

(College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)

Abstract Fe;0O4 Nanoparticles produce stable self-assembly film with cationic diazoresin (DR) on silicon
surface, after reduction of Fe;0O,the multi-walled carbon nanotubes (MWNTS) were grown on the silicon
substrate via chemical vapor deposition (CVD) method. The Fe;sO, nanoparticles capped with polyacrylic
acid (PAA) can avoid the aggregation of the nanoparticles effectively as well as improving the efficiency of
the self-assembly. As a result the thin films with evenly distributed FesO,4 nanoparticles and the nanotubes

uniformly distributed on Si substrate were obtained.
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Figure 1 The UV-vis absorption spectra of DR/FesO,4 films
with different bilayers (bottom to top: 2, 4, 6, 8, 10, 12). Inset plot
show the linear relationship between the absorbance at 386 nm
and the bilayers
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Figure 2 SEM image of MWNTSs grown on Si substrate using
(DR/Fe30,)4 asamediate film

o). AEEZLLAZ SIS, N T 42, Ak
HRERUN, 4 ZULEI, BEEEOE N, 9K R KR
W ARk

M (DRIFe;0,) M5l 45 FIRR 40 K A5 FE 5 1) Raman Y6
(P 3) T3 2t M 2122 BE BRGNS B E 1 7, BIA T
1600 cm ™t HHT 1 A B kg, LU AT 1330 emt
BT I ARE T P i a5 A (0, AFWIAESE e B2E IR T 2B
WA, e 4L 1 AT 40 K B B i Y Raman
i 5 AL,

LA DR/FesO, [ AL A BB 46 22 BERR 9 K
T AN R G A P I A IR AN 2, 3X
TR T FesOu AIKITRLAEIE F AN o3 A it 1k,
(). FesOq KL 1 LE R 1) TSR T i il L AESE i EANYY
S1o A, AT FesOq G KIURL R i FT i 1) £ i g 4
b, LS IE f A RO R (AL DR Z) A A A
g5, I FesOy HIKIRABE A R 22 th 2 — AR
PR ISRt FesO, g K0k FH 7 47 Ay 1) v 23 1 il



No. 2 FRAEEESE: FH] FesOy/DR AT A AL A AT AR fERE i AR 2 BERR AR 189

K, L DRALLE, wit i Yo FesO 21K UKL IK 128 0§
r ALK, AT FesOs 2] 70 AT 2 .

—_ -1
3500 1328.0 cm 1599.1 om’!

3000+

25004

Intensity/a.u.

— [\
w fennd
< =)
< <

1 1

1000

500

0 T T T T
1000 1200 1400 1600 1800

Raman shift/em’!

Bl 3 M (DR/FesOu)q 5l # FITK 44K 1 Raman ik
Figure 3 Raman spectrum of the carbon nanotube using
(DR/Fe30,)4 asthe mediate film
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Figure 4 Pattern formed from (DR/PAA)3/(DR)3/(PAA-capped
Fe30,)s film (diameter of the bright circle: ~4 pum)
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Figure 5 SEM image of MWNTs grown on Si substrate using
(DRs/(PAA-capped Fe;0,); as the mediate film
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