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Preparation of Bi-crystalline (Monocline and Anatase) TiO, /MWNTSs
Composite and Its Photocatalytic Activity under Visible Light Irradiation
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Abstract: A bi-crystalline (monocline and anatase) titanium dioxide/multi-walled carbon nanotubes (TiOy
MWNTSs) composite was prepared through the hydrothermal reaction of tetrabutyl titanate and sodium hydroxide
with butyl end-capped fatty alcohol ethoxylates as phase regulator, and its photocatalytic property under visible
light irradiation was investigated. The results show: the adding of MWNTs can affect crystalline phase and
improve the photocatalytic activity of TiO,, the product with 5% MWNTs exhibits the greatest photocatalytic
degradation rate; the photocatalytic activity of the products greatly increases with the increase of calcination
temperature. The effect of doping MWNTSs originates from (1) facilitating the formation of bi-crystalline phase
with monocline and anatase, and (2) excellent conductivity of MWNTs, or (3) the carbon doping effect rooting in

the breaking down of MWNTs under higher temperature.
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Fig.1 TG-DSC curves for the sample with 5% MWNTs
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a: MWNTs; b: uncalcined sample doped with 8% MWNTs; ¢: doped with 8% MWNTs and calcined at 400 °C
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Fig.3 XRD patterns of samples calcined at 400 C
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Fig.4  XRD patterns of samples calcined at 500 C
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Fig.5 IR spectra of samples calcined at 400 °C
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Table 1 Surface area of samples obtained with
different amounts of MWNTSs

Y Sper / (m*+g™)

0 31.65
2% 37.42
5% 117.6
8% 159.4




R

R %A BRHS BUBKE XUR AR TiO,/MWNTSs & 1k il o K2 FC AT L' St i £ 155 4 2331

A RN, W B — M58 PR A5 I £ 3R 2 SR AR N Y LU S T
BUHR SR nTLAFR | B 3 s 550 2 g 56 n
o i ) L SR T AR S O B (B A 22 B4 3 T
VAR Lo T BB R AR 30k ol T 3 T )
TR T4 7K 5 A R S A i 499 DA A8 2 T T 183 7K 5 A
FHAN B R R T Bk 9 K A I SR K M | TR I
B J2= B0 225 1) A7 BEL P FH D538 1 i 4 KA G SR AR IR
1, A S TR TR A B TR 4 K AR B4 0 I, DA
A ] F 7 0 P 3 i AR K, 25 3 i 9 P 5 1
JEE Ao g I 2 T R PR A < B 2 KA S THT 14 3 TR
PR B T B 9 KA B o3 BT | ™ W R T AR
%[1710

500
—— R=5%, Y=5%

—— R=8%, Y=5%
—A— R=35%, Y=5%

S
f=3
(=}

300

200

Volume adsorbed / (cm*g™)

100 |

0.0 0.2 0.4 0.6 0.8 1.0
Relative pressure p/p,

V7 AN [ 3 1007 1 790 A5 W P N 02 R — 0 B
EAITE
Fig.7 N, adsorption-desorption isotherms of samples with
different amounts of surfactant
FR2 ARFREEEFNEMSERNLLRER
Table 2 Surface area of samples obtained with
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Fig.8 Visible light photocatalytic degradation curves of
the samples calcined at 400 °C
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