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Preparation and photocatalytic properties of zinc titanate nanoparticles

prepared by hydrothermal assisted sol gel process
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(a. School of Food Engineering; b. Research Center of Pharmaceutical Engineering Technology .
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Abstract: The nano-zinc titanate (ZnTiO;) photocatalyst was prepared by hydrothermal-assisted sol-gel
method. Rhodamine B was taken as the target degradant. The effect of initial concentration of Rhodamine
B (RhB) on the degradation was analyzed by kinetic model. ZnTiO; was characterized by SEM, XRD, XPS
and UV-Vis DRS. The degradation mechanism was analyzed by free radical trapping experiments. The
results show that ZnTiO; is a pure hexagonal phase with a spherical shape and a particle size of about 50
nm. Under the condition of catalyst dosage of 1 g« L.™", initial concentration of RhB of 5 mg/L and pH of
3, the degradation rate of RhB was 93. 2% after photocatalytic reaction for 150 min. Its kinetic equation is

k=0.132C, “**. In the degradation process of ZnTiO; photocatalyst, « OH, h", + O,  all play a
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catalytic role, and the amount of *« OH and h' is similar and more than + O,

h™ play a major role in the catalytic reaction.

, indicating that « OH and

Keywords: ZnTiO; ; kinetics; Rhodamine B; photocatalytic degradation
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Fig. 1 SEM images of ZnTiO;

ZnTiOy(Zn:Ti=1:1.2)

104
110) ZnTiOy(Zn:Ti=1:1)

(012) l 113y 024 (116)(214)(300)
1 49 o

LO18) A}
ZnTiOs(ZnTi=1:0.8)

AMAAA:LA_)U

PDF-#26-1500

L ‘ | L LI Ll
20 30 40 50 60 70 80

26/)
2 ZnTiO; B X ST & 75 E
Fig. 2 XRD spectrum of ZnTiO;
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Fig.5 Variation of decolorization rate of RhB solution

with initial dye concentration

HITET 6 NI & B RhB 4046 e 2 1R 38 10 i 9/
FLJE 2 R N3 A b ZnTiO, 7= A4 5k Ak M Y
« OHA h' 7 0 B 22 i 4k 570 % T 9 RhB 70 147
b SEBRE AR . AR HAR SRS B BT A A R
AR e OH J& — 7 [ 3% W W0 U ik JIE 38 O 2 [ A%
RhB 7315 « OH By fil R , T BOH AR AR

120 150

0 30 60 Qb
I} 18)/min
H:e5mg/L  <10mg/L. 415 mg/L
v20 mg/l.  +25 mg/L,

6 RhB #34K 3T RhB S {11 B& ff 3 R A 5410
Fig. 6 Effect of RhB initial concentration on

degradation kinetics

ANFEVR BE T B —In(C/Cy) 5 B I 8] 22 [A] H A
AR, HEMIRE SR ¥ .
A RhB WG EZ AT .k 5 R Bainsk 1 fr
o R RhB WG EE C) 5 & Z 75 6)

k= kC" (6)
APk, A BB B



% 34

AR A E K B IR R B IR R ) B R AR ER B R SRR L AR 153

R 1 RhB¥HKEST RhB L EUEMRT N ZSHHE I
Table 1 Effect of RhB initial concentration on

degradation kinetics

WM E /(mg « LD k/min ! R?
5 0.018 3 0. 989
10 0.007 3 0.931
15 0.003 8 0.975
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Fig. 8 A comparison of the theoretical data with

the experimental data
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Table 2 Orthogonal factor level table of photocatalytic
degradation of Rhodamine B with ZnTiO;

pH & W/ (mg+ LD RN/ g
K
A B C
1 1 5 0.1
2 3 10 0.15
3 5 15 0.2
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Table 3 Orthogonal design arrangement of photocatalytic

degradation of Rhodamine B with ZnTiO;

5 A B C Wk fift %</ %
1 1 1 1 80. 87
2 1 2 2 60. 77
3 1 3 3 68. 31
1 2 1 2 89.41
5 2 2 3 65.59
6 2 3 1 57.39
7 3 1 3 92. 66
8 3 2 1 69. 85
9 3 3 2 64.72
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K, 70. 80 65. 40 71.63
K3 75.74 63.47 75.53
R 5.76 24.18 6.16
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T 000 0 ) 4 45 1 ) A 3 A AR R R S L A TR
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Fig. 9 Effect of the scavengers on the degradation rate of RhB
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Fig. 10 Free radical degradation masking rate
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Fig. 11 Photocatalytic mechanism diagram
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