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Preparation and Characterization of Sunlight-Active ZnTiOy/TiO,
Nano-Composite Catalytic Materials
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(Key Laboratory of Polymer Materials of Gansu Province, Key Laboratory of Eco-Environment-Related Polymer Materials,

Ministry of Education and Gansu Province, College of Chemistry and Chemical Engineering, Northwest Normal University,
Lanzhou 730070, China)

Abstract: Sunlight-active ZnTiOs/TiO, nano-composite photocatalytic materials were prepared by Sol-Gel method
and characterized by TEM, XRD, UV-Vis, FTIR and { potential measurements. The influence of calcination
conditions on the photocatalytic property of the nano-composite materials was evaluated by using the degradation
of methylene blue (MB) as the model reaction. The result exhibits that the sample obtained under 600 “C and 3 h
shows the optimal photocatalytic property. The decolorizing efficiency of MB solution is up to 92.9% over ZnTiO/
TiO, when reaction time is 7 h under sunlight irradiation while the efficiency is only 68.9 % over TiO,. And the
efficiency remains above 80% when it is reused for 5 cycles and it is easily removed from the system. The

activity is closely related with the oxygen vacancy and TiO»-ZnTiO; junction of the ZnTiOs/TiO, photocatalyst.

Key words: ZnTiOy/TiO,; nano-composite catalytic material; sol-gel; characterization; sunlight-activity
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Fig.1 XRD patterns for samples S-1, 3, 5
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Table 1 Effect of calcining time on the phase, composition and size of samples

Samples Calcining time / h The phase and composition x ! % Size / nm
S-1 1 30.6 24.68 (R),29.62 (ZT)
S-3 3 38.5 31.22 (R),32.78 (ZT)
S-5 5 454 52.66 (R),45.55 (ZT)
*F 2 & S-3 H TiO, fiT§tE 4L B (20) % X1 Bz & H i8] BB (d) B L
Table 2 Variation of 20 and d values of TiO, of the sample S-3
20/ (°) d / nm
27.360" 27.445" 0.3257" 0.3247"
36.040° 36.084" 0.2490° 0.2487"

“Observed ,"Standard value

ALY 4

AR S-3 T TiO, I XRD 25 535 b if B L4
KB A AT S 0 7 B (20) 8 K 20 Ty R AET
i8I Rl BE () B K, 26 2 B TR S-3 1 TiO,
B 2 AN REAE AT S 06 B4 A7 B RN X 7 R T A o (B, BE A
H ZnTiO, MRS & AR T A%

K BE T R IS T) T A R 55 44 5 i 118 &5 5 . 7E BT
WEFE I B B RIS Y B R ORI ZT, R A A
ZnO AH ; 76 AH XT 85 FR) % o Tl B B/ ARG 1) % e s ]
K R—ZT WAL, AHXTF Ti0, W brifE BN &
HATGTUE R A T R% , B EUAS Zn> b 4 )8 B
1Y 50at% (WL #5378 53) Foor Uk Zn2E 5] o3k
F R-TiO, "', Ti-0-Zn R I 4 20 A 458 Ti-0-Ti 1Y
e B, H Zn® % T R-TiO, BB LA e HEVE T

A5 AT T &8 B X A-TiO,—R-TiO, A
B A B S e () A 502 R A-TiIO,—R-TiO, U AH
MASKZHNERA L, NERE TR KE H
& A FEIR FE 4 Shannon ZESHAKH A-TiO,—
R-TiO, M AL SR 42 & B 1 105 | AR W 19 45 4
BB 2 A O RS VR B ROR EAT Ti-0 EEHE

50 nm

JT i e IR ) R R /D AR A kTR R RRAIG A B S
AR R-TiO, 09 4E M0 BE W 1% 5 K i Zn iF A3
TiO, A = A P K R 2 A G
2.1.2 A TEM 7 8r

Kl 2a.b.c %l THEA S-1.3.5 B9 TEM B, H
FIRTAT . AE 600 °CF i b st [8] 52 M A b (14 k7 A% B H
TEA B By 43 BOPERE , RS BRINTE] A 1 b I, A B4
aBLAE /N 2920 50 nm , (AAT ARG & E 3 h BT
PIASEIRSE2 0 60 nm, BIAE A 2 0 B 4 O 40
KK F ;5 h BT AR RSEAE 100 nm 247, M
AR RS 0N | b 2 T AR K | 7847 5T v 19 43
PERERR T | CfE AR A Mt Rk ZECRUE M R
— LS RSN R R AR i e
AIAE DL T, 5 04 7 A — 168 ¢ 4 47 R 6T it B T3]
RS Ak BT
2.1.3  FEAAY UV-Vis MR

Kl 3 24 600 CF A58 3 h BT 1% ZnTiOyTiOL(S-
3)(a) Fl TiO(b) 1Y 58 5 —1] WL IR OG5 &, i &1 AT LA
th, B ZnTio, B TiO, B & i R ik W i il ws A B
ZLRS W] DL X A I B e 3 SCRUOMEE Hy

1

2 KEENS-1, 3,5 (9 TEM
Fig.2 TEM images for samples S-1, 3, 5
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