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Preparation and Photocatalytic Property of Sr(Zr,..Y,)O;;-TiO, Composite Particles
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Abstract: SrZrQ; particles were prepared by a co-precipitation method and Sr(Zr,_.Y,)0;5-TiO, composite particles
were then synthesized by Sr(Zr,_Y,)Os; and titanium dioxide. The composite particles were characterized by XRD,
SEM, FTIR and TG-DTA techniques. The photocatalytic degradation of methylene blue (MB) in aqueous solution
was used as a probe reaction to evaluate the photocatalytic activity of the composite particles. The effect of the
preparation method for SrZrOs;, doping content of yttrium and TiO, amount in the composite particles on the
photocatalytic activity of composite particles was also discussed. The results show that the methylene blue
solution could be completely degraded by Sr(Zr;.Y,)0;5-TiO, composite particles under UV-light or visible light
irradiation. The photocatalytic activity of composite particles was higher than that of pure TiO, The fast
recombination of photogenerated electrons and holes were restrained by the heterojunction formed in composite
particles. The particle of SrZrO; prepared by co-precipitation was small, and the photocatalytic activity of
composite particles prepared from this kind of SrZrO;was higher than that of particles prepared by solid sintering
method. The best doping content of yttrium is 5%. The optimal content of TiO, in composite particles is 90wt%,
70wt%, respectively under UV-light and visible light irradiation, the degradation rates of MB are 98.8% and
93.5% , respectively after 50 min irradiation.
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K H 2 JEOL JSM-5600LV 4 Hi 7 i i 5%
(SEM) XJ # i 09 98 35 #E 47 W %<, R A H A< B 27
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Pt 25 Loh!, BT ORI LR E 5 min J5 I
GITET BB 10 min B S mL ROV IR, 25053 55 )5 B
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2.1.1 SEM F1 XRD 4 #r
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M AT DL H A5 A TR R R BRI | R A 4R
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B RAMRA BN S A AR Ti0,, k& B 5 i
FLARTR R IR XRD B TiO, AH R A7 5 06 1) 5%
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(a) SrZrOs , (b) SZYT-70 composite catalyst
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Fig.1 SEM micrograph of samples
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Fig.2 XRD patterns of samples
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Fig.3 IR spectra of SZYT samples with different
contents of TiO,
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Fig.4 Photodegradation of MB solution with composite

and non-composite catalysts
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SR HH [ A e 6 i A L e T il A B IR B, IR LA
Ly T B 4 43 Sl o B R T T 4B L B TR BE-Ti O,
(SZYT-90) I A K5, X5 B AT A A I P i 47 L
BE ), ME AR RGBSR 5 T 5
AR 10% AR 6] 7 32 1 4 1) B 1 SR A 1l 1) 52 &
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SR HL -5 IR B B AT SEE K 2 1 A, TR
AL T B A TR T 5 (R 45 2 i e i RN
B, 408 B 7 A BE A F -8 s B A ol R
ML 528 7S LA, AT B G AL T P B i
TBE, AU BTSN 10%0

F1 Rk B 5 A AL (SZY T-00) 0 AL T

Table 1

Photocatalytic activity of composite catalysts (SZYT-90) prepared by different methods

Photodegradation rate of MB solution at different reaction time / (%)

Preparation method

10 min 20 min 30 min 40 min 50 min
Co-precipitation 53 73.5 89 95.3 98.8
Solid sintering 14.4 32.8 54.2 81.9 90.8
*2 FEBLGENEAREAFTELFENZI
Table 2 Effect of yttrium doping content on catalytic activity

Doping content / % 0 2 5 7 10
UV irradiation / % 81.8 90.6 96.7 89.5 80.7
Visible irradiation / % 80.3 85.7 95.6 90.9 85.2

The concentration of methylene blue was 50 mg- L™ under UV irradiation; and 25 mg- L™ under visible light irradiation.



E2 M X

SRAE B AR TREE-TIO, BB LA TR (¥ 1 4 L2 RE M 5 351

A AL TR A A B i 7 R RO 5 T R B 211
BT, Z BBt 4SSy S
2 ZSun il S L LN VS VRS S R CERTIN F =
YIRERE M WO K A>410 nm B9 AT WLYET R IE 4R R T
S AT T DR R | A AT P 2 5

224 TiO,MEA &

AN R E Tio, 7 i 1 5 A i Ak ) 5 i
W W R AR L s TR 5. 6L N 50 min
J& ,Ti0, & 8 0% .30% .50% .70% .90% ) & £ i
L% MB 1Y B % 23253 51 R 26.5% .86.1% .90.8% .
96.7% .98.8% ., i % 5 45 AL Tio, & B Ay3E i,
R AT 1) S A T MR N R4 T, 1 ' e 1k 7
IR fRem , SRR A e R AR 0 A A
B AR TR REA G CEEEA R, 26
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Fig.6  Effect TiO, content on activity of composite
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