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Fig. 1 XRD patterns of ZnO-TiO,( CTAB) , ZnO-TiO,, ZnO
and TiO,
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Table 1 The crystallite sizes and energy band gaps (Eg)

of different synthesized products

Sample De/nm Eg/eV

Zn0 33.6 3.07

TiO, 13.3 3.16
Zn0-Ti0, 50.2 3.11
ZnO-Ti0,( CTAB) 43.6 3.00

2.2 Z5p-AT 08 K §f (UV-Vis/DRS) 5347
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Fig.2 UV-Vis/DRS spectra of TiO,, ZnO, ZnO-TiO, and
ZnO-Ti0,( CTAB)
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K 5 A=Y Zn0-TiO,( CTAB) F1 ZnO-TiO, fit) TEM B H
Fig. 5 TEM images of synthesized product ZnO-TiO,( CTAB) and ZnO-TiO,
(a) ZnO-TiO,( CTAB), (b) ZnO-TiO,
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Fig. 6 N, adsorption-desorption isotherms and pore size distributions (insets)

of ZnO-TiO,(a) and ZnO-TiO,( CTAB) (b)
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3% 2 ZnO-TiO,( CTAB) #1 ZnO-TiO, &) BET [t
FRER, FHILERILER
Table 2 BET surface areas, average pore diameters and pore

volumes of ZnO-TiO,( CTAB) and ZnO-TiO,

Sper D Viotal
Sample _—
/(m® - gh) /nm /(em’. g )
Zn0-Ti0,( CTAB) 26.22 3.4.6.3 0.06
7Zn0-TiO, 15.14 16.3 0.04

JEAAFT ZnO-TiO, (CTAB) B R R RUR B4, H W]
i FHAS AR R, E 7 (D) W LI B F
=InCt/Co 5 W IF[A] t FEA LMK, X Uh ] YL
BEZ PH B B R RSB — R N B ) 2. &
T BEERR . P25, Zn0 | ZnO-TiO, fil ZnO-TiO,
(CTAB) & W 2 hy 3 2 5 % 43 7 2 0. 00039
0.00353 . 0.00986 . 0.00393 #10.01614 min"'. {Ef%
RN Z, B G ME Zn0-TiO, /3% v ¥ B A% T
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0.2
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SLEMBE ZnO-TiO, KA ZnO [WLFEE S AT, 1M
TiO, 1 ZnTiO; HYHH S WA ZS A I Be A A7, X H
WG MR ZnO-Ti0, BOLTETE. 2) 5K
ZnO-TiO, PARILIES. ARYESCH SEM FI TEM £5
A, HATAMELBL, S MR ZnO-TiO, LS —
fe. ARBTIE, AT T AL — R R R 2 R R
HARALTEYERY. 3) A B ZnO-TiO, [y i ith £k
B ZnO g HERS, ZnO-TiO, B X i £ H5s 2 Ml
S5 CRI M, TS i HOG AL T 1. i 7
(c) ATLABI R A, fESANEARAE T, BEH I Y
#E4%, ZnO-TiO, (CTAB) P AL BE 2 FHIA B 12
TR AR (0. RIRETIRFRW], FATPr T A A
ZnO-TiO, ( CTAB) HAT B I S AN HEAL I .
N InO-TiO,( CTAB ) Xf AN [R] £ 14 Jeofe 1y 5%
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2.0 b
<« direct photolysis
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1.5 e ZnO
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-LnC/Cy

0.5

t/min

K7 (a) RMEAGH SO CHEA AR 2 FIV] B SR a5 R 5 (b) ARSI RS FHI B 1
g 11245 R (¢) ZnO-Ti0, ( CTAB) SN HEALIEE 2 FTH] B Ao 14 ;
() ZnO-TiO, ( CTAB) b i W R I e e
Fig. 7(a) UV photocatalytic degradation RB profiles with different photocatalysts (b) UV photocatalytic degradation RB

kinetics with different photocatalysts ( ¢) Absorption spectra of RB with ZnO-TiO,( CTAB) by UV photocatalytic
degradation (d) Results of ZnO-TiO,( CTAB) UV photocatalytic degradation for different dyes
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T ZnO-TiO, ( CTAB ) X A [ 25 #4) B kh 19 5L A Ak 52
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Hyitk—%5% CTAB Xf ZnO-TiO, ¥ G LR
Wi, FA LT TR . T WOe A H A
TRZEAOLHER SR, W8 FrR. HiE 8 A
BT & IR E SRR ZnO-Tio, (CTAB) £ X AN
B AP R 6 R OIS
AR T B BA B Sd PRI R T () Bl
G AR A E R, SN T AR e, d
i TGRSR IR s (2) BRase il 1 i 1942
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F(e) AL, Bm TR esieRs".
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ZnO-TiO, (CTAB) B A K hF WG HEAL 16 1, AR
AITEPEIR T2 1) # ZnO R TiO, B 55, Zak
Zn0-TiO,( CTAB) "3 4= iy ZnTiO, W LE. Zn-
TiO, A B AUHA RAF e fe ", i HA
GAEHR ZnTiO; WAFE e —E R I RE R
B HAEE Zn0-TiO, (CTAB) XG Ay M, B AR Aty il
AE (Eg fE) ™. ARIEARSCREMF L , XA Eg (6 1Y
AR R S RVE S B0, T A 2/
JELE -2 O, HE S A 22 e A AL RO Y
KA B RO 1T 2 A 4R Zn0-Ti0, ( CTAB)

9527 %
100
80
direct photolysis
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e 1 |
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Fig. 8 Photocatalytic degradation Rhodamine B profiles with

Simulated sunlight Microwave-assisted

different photocatalysts under different modes

HIEHEALTN T ;s 2) G FAE ZnO-TiO,( CTAB) g
A ZnTiO; 5 ZnO Z [AIAFAE- TR Z 1] 14 L fif
Fers, XA RAE A A7 AR, WIS B ZnO-
TiO,( CTAB) #% P42 i 1 S N 2 — (LT RER DAL
SBEALEEILIEN 9) 5 3) 45 M AR R CTAB X4 &
FHBF ZnO-Ti0, ( CTAB) JEHL G R H. i T CTAB {I¢
RLIK 45 S 18 AE L, B 2 A R ZnO-TiO,
(CTAB) JESUH b 5, BET {3k, HALLE
SR AR SEINAET, AT AE S A AL S L 3 1 3 o, 3k
— AR T 2 A F B Zn0-TiO, (CTAB) 1)L fiEfk
2.8 fEIRZLE

NHEEEEALT ZnO-Ti0, (CTAB) SEHEALTE LAY
REYE, FATEAT T ZnO-TiO, (CTAB) 54t (L
fE3h s (WA 10). 5B ZnO-TiO,( CTAB) >R A
ToIK CBERN L B TR AT Z2 R Be Uk, T 1 Bhe

V(vs,NHE)

K9 5254k ZnO-Ti0,( CTAB) m] RE R HEAL S R ATLEE ]
Fig. 9 The possible photocatalytic reaction mechanism of ZnO-TiO,( CTAB) composite
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Fig. 10 The recycling use results of ZnO-TiO,( CTAB) under

UV photocatalytic degradation
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The Preparation of Nanocomposite ZnO-TiO, by
CTAB-assisted and Photocatalytic Degradation
Rhodamine B with Multiple Modes

ZHANG Wen-zhi'*, ZHANG Xiu-li*, LI Li**, LI Nan-nan®, WANG Bao-hui'*
(1. Chemical Engineering and Technology Post-doctoral Station, Chemistry and Chemical Engineering School
of Northeastern Petroleum University, Daqing 163318, China;
2. College of Chemistry and Chemical Engineering, Qiqthar University, Qigihar 161006, China)

Abstract: The nano-composite ZnO-TiO, under cetyltrimethyl ammonium bromide( CTAB) was prepared by the sol-
gel method combined with temperature-programmed hydrothermal treatment. The phase composition, structure and
morphology of the nano-composite ZnO-Ti0,( CTAB) were well-characterized by X-ray diffraction( XRD) , diffuse
reflectance ( UV-Vis/DRS ) , X-ray photoelectron spectroscopy ( XPS ), Scanning electron microscopy ( SEM ) ,
Transmission electron microscopy( TEM) and N, adsorption-desorption measurement. Results showed that the syn-
thesized product ZnO-TiO,( CTAB) had mainly the ZnO wurtzite and part ZnTiO, generated. Meanwhile, the ab-
sorption band of as-product ZnO-TiO,( CTAB) was obviously red shifted with CTAB effect, and the average pore
size of ZnO-Ti0,( CTAB) was obviously reduced, moreover, its BET was increased. Compared with ZnO-TiO,
without CTAB, the nano-composite ZnO-TiO,( CTAB) had better photocatalytic properties in the different modes in-
cluding ultraviolet, visible light, simulated sunlight and microwave-assisted photocatalytic degradation of Rhoda-
mine B. In addition, the nano-composite ZnO-TiO,( CTAB) showed good degradation for five different structure
dyes including methyl orange, Rhodamine B, Crystal violet, Gentian violet and Methylene blue under UV light irra-
diation.

Key word : sol-gel; temperature programmed hydrothermal treatment; CTAB; ZnO-TiO, ; photocatalysis; dye



