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Preparation of PbTiO,-CdS nano composite material and its

microstructure and photocatalytic property
XU Mingdong » LI Wengiang » LIU Shun. ZHANG Tao. LAI Sen. YIN Simin
(School of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to investigate the influence of the ferroelectric surface on the structure and properties of
semiconductor oxides, the growth of CdS nanocrystals was regulated and controlled taking single-crystal perovskite
PbTiO, nanoplates as the substrate through a simple hydrothermal method. Through composition design, a series of
PbTiO,-CdS nano composite materials with different loading concentrations were prepared, and their microstructure
and photocatalytic properties were systematically analyzed. Studies show that in the prepared product, CdS
nanoparticles selectively grow on the surfaces of PbTiO, nanoplates, and their morphology is affected by the exposed
surfaces of PbTiO, nanoplates. There exists a clear interface between the PbTiO, substrate and CdS nanoparticles; the
concentration of the initial reactant and the time of hydrothermal reaction also significantly affect the crystal
morphology of CdS. Photocatalysis studies have shown that the prepared PbTiO,-CdS nano composite material has a
significant degradation effect on 10 mg/1. Rhodamine B aqueous solution. The degradation efficiency rises with the
increase of CdS loading concentration. Among them, when degrading 10 mg/L. Rhodamine B aqueous solution, the
PbTiO,-CdS sample with a mass fraction of 3% can reach a degradation rate of 72% within 120 min.
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T EIEE 45 4 0. 415 nm A1 0. 390 nm, 5 PbTiO, FLFNW 5 CdS gy >k Wik, XRD v, 5 A %f ) 475 5t



344 W MOk o o

W CHSRPBL2ERD 2022 4F 4T %

(a) TEM

, (100)
S230.39 nm

A PbTiO, 4K i

(001)
0.415 nm

(b) HRTEM

3 KA PbTiO,-CdS gizk € & # 1k TEM 1 HRTEM B

W , RN R Sk K AR ) K CdS 38 A 45 s (B) 3 h
B H POTIO, 94K A R B & 3 T 4 /h i1
CdS 244 K kL, H R ~F 25 % 10 nm. & A KE 5
XRD Eli%5 0. 5 h B S AT LU B A CdS X
AT ST W AR SR 5 (o) 5 h BEF h PLTIO, 41K A
Fmmi KB CdS gk ok z Wi Ar £, HoE &4
FMASA £ K. 5 (b)3 h 5 XRD K54 A KE
i B o CdS St Ry AT B U6 T YK 348 56k 5 Bl 25 s o I
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PbTiO, % & it 1 8 4 A i 72

! 200 nm’

200 nm

012 h

4 AREKHREEET&BE PbTIO,-CdS g1k S &##HH) SEM



%3

VFERASE: PTIO,-CdS KR SR il £ SO At AehEfe 1 fe 345

* PbTiO, JCPDS: 06-0452
YV CdS JCPDS: 41-1049

f%*’i’?ﬁ“ Ak K

»
>
»*

S (a.u.)

0.5h

2I0 3I0 4IO 2(9/5(3 6I0 7I0 8'0

5 KE*%&EME%%&%PMKk&E

gk 8 & HHEHE XRD B
2.5 PbTiO;-CdS 4K & &##I B IERER R

BT HTAR BT X il 5 19 PhTi0,-CdS g2k
AWM BHOCHEAL R MEREAT THFSE . 18] 6 SATE
SACIRGSTT , B B I A R SO R R G R
i 2 P B RCR . a6 s, 211
BIEWAE 120 min A7 1R T A B A B A 508
100, 3 42 5256 v 52 A0 BR G T Bif 5 1 P10 T
TR MO R . PLTIO, 40K F 5 PhTIO,
K R+ CdS ok, x5 % FHI] B ¥ b i g 71 LT
HRTF] HLBE SRR,y 40005 U] POTIO, 49K A
1 CdS BORL I S AEAL TG A & . 1 PbTiO,-CdS
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