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Preparation of TiO, Photocatalyst Dual-modified by Transition Metal
Doping and Carbon Nanotube (CNT) Grafting

Ma, Lei Lu, Jindong He, Hongbo Li, Chunzhong Chen, Aiping*
(Key Laboratory for Ultrafine Materials of Ministry of Education, School of Materials Science and Engineering, East China
University of Science and Technology, Shanghai 200237)

Abstract A new method for the preparation of TiO, dual-modified by transition metal doping and carbon
nanotube (CNT) grafting was proposed. Fe-NiO/TiO, was prepared by sol-gel method. Then CNTs were
grafted on Fe-NiO/TiO; by fluidized bed chemical vapor deposition (FBCVD) method. The dual-modified
CNT/Fe-Ni/TiO, composite photocatalyst has been characterized by X-ray diffraction (XRD), Raman spec-
tra, field emission scanning electron microscopy (FESEM), transmission electron microscopy (TEM),
UV-Vis absorption spectra and photoluminescence spectra. The photocatalytic activities of prepared samples
were investigated by the photodegradation of methylene blue (MB). The results show that CNT grafted on
TiO, had good graphite structure, and small part of TiO, was transformed from anatase to rutile during
FBCVD process. Double modification of transition metals and CNT can effectively overcome intrinsic de-
fects of TiO, in small specific surface area and low quantum efficiency. And the photocatalytic activity has
been improved significantly.
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Figure 1 Schematic representation of the experimental setup for
the preparation of CNT grafted TiO, by FBCVD
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Figure 2 X-ray diffraction patterns of FNT and C-FNT
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Table 1 Textural properties of photocatalyst samples obtained
from XRD and BET analyses

L s o ;. Crystalline phase
Sample Crystalline size“/nm Sgpr /(m“eg ) ———
A% R%
FNT 10.5 63.0 100 0
C-FNT 11.6 89.6 94 6

“ Determined by XRD results and Sherrer equation from Anatase. * Deter-
mined by N, physical adsorption. ¢ Spurr-Myers equation: Weight percent of
anatase was calculated by 4% =[I5/(Ix+1.265Ir)] X 100, where A% content of
anatase in catalyst, /5, Jr: main peak intensity of anatase and rutile phase,

respectively.
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Figure 3 Raman spectrum of C-FNT sample
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Figure 4 FESEM and TEM images of C-FNT
(a) FESEM; (b) TEM
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Figure 5 UV-Vis absorption spectra and photoluminescence
spectra (PL) of samples

(a) UV-Vis absorption spectra; (b) photoluminescence spectra

2.5 SELFEMENIK

6 oA TiO, I ENT F i A2 K CNT i J5 % 0 FE IS
WO, B 6 vEn, IS EITIA
i TiO, FIGMEAIE A e m. FNT M0 )&
Fe' "0 LAZE M TAZIRA, BTG TiO, Jerk ML 287U
HEILE, dfe—ERE BRI TiO, 755N I8 1)
We (K&l 5). K CNT Z 5 HIfEAG 7 C-FNT BDGHEAL IS 1
Lt FNT XA W5 m. AT frnr s, 64 CNT
MR R TiO, (1 f LR A% /N AR 35 A Ak,
KRS TiO, MGHEATETE = A KIS . ke
TiO, F 1) CNT 5 &6 HEAL ] CNT/Fe-NVTIO, I LE
R KGR 1), MG IR W b e S H
HE5R, AR T TiO, FeAh 5 I Hefuly; 383 Raman 1% ]
TS, RUIHIE I CNT B B A se e, I
RAFI) S PR RE AT A4 Re ), {6 TiO, RN
BBt & BB TiO, MIEH, WMAste SeA T, B,
FMHAE CNT Fl Fe, Ni 524X S TiO, #4651 BE
B H AR L O S A LR (B 3L 1 Sb), il
JOGHEAPEREAT BN RIHR 51, 0]V FF R R 1 e i 4 4%
4l TiO, #5129 60%.



No. 5 o gtk SESTRIB LR CNT ekl SUE S Tio, Yok 7 571

1.0 4

0.8 1

0.6 7 Pure TiO,

CICy

0.4 4

0.2 4

0.0 T T T
0 1 2 3
Time/h

B 6 3L G AL B A i 2k
Figure 6 Photocatalytic degradation of methylene blue
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