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Study on the photocatalytic property of ZnO nanorod/PVC composite

DONG Peng-fei, HAN Jing, SHAO Qi-wei, CHENG Rong-ming
(Department o f Physics, Engineering Research Center for Nanophotonics & Advanced Instrument
Ministry of Education, East China Normal University, Shanghai 200062, China)

Abstract; Composite precursor was synthesized by mixing ZnO nanorod which was attained by
hydrothermal method and polyvinyl chloride solution, ZnO nanorod/PVC composite was pre-
pared by calcinating the precursor at appropriate temperature. Also, the composite was charac-
terized by XRD, TEM, SEM, IR, UV-Vis and ESR. We studied on the photocatalytic property
of ZnO nanorod and its composite under visible light, and evaluated the effect of preparations u-
sing methyl orange(MQO) as a probe reaction. The experiments showed the optimum conditions
for preparing this composite are: the mass ratio of ZnO nanorod and PVC is 1 : 1, calcined tem-
perature is 250 “C and calcined time is 1 h. Otherwise, the composite can degrade MO up to
88% under illumination with 15 W home light for 3 h when the concentration of MO is
10 mg/L, and the dose of photocatalyst is 0.5 g/L. The results above indicated that ZnO nano-
rod/PVC composite has good photocatalytic property under visible light.
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Fig. 1 (a) XRD patterns of ZnO nanorod; (b) XRD patterns of ZnO nanorod/PVC composite
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Fig.2 (a) FE-SEM picture of ZnO nanorod; (b) TEM picture of ZnO nanorod
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Fig.3 (a) FE-SEM picture of ZnO nanorod/PVC composite; (b) TEM picture of
Zn0O nanorod/PVC composite
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Fig. 4 FT-IR spectra of ZnO nanorod(a) ,product of PVC being calcined
(b)and composite of ZnO nanorod/PVC(c)
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Fig. 5 UV-Vis absorption spectra of nano-ZnO (a)and ZnO nanorod/PVC composite (b)

MBS R LAt S 40 KA XTI i) IR T [ 2 200~400 nm 400 nmPA_E B af 5Lt
0 FE] A DU B A TE W A5 17T 52 4 RLTE & A T D DG R 58 A1 D67 LA (200~ 800 nm) X745 I i
L W I R T B — SR B AR LRI T RS R O B MR A LA AR T R = m)
WG S5 A RERT B2 B B 1 AT D i i
2.1.5 LT A BEHARBGE B

AL B 9 K AR AL BE 9 OK B /PVC B 5 BB oL 7 B OBESE 4R 3% (ESR: electron
spin resonance) {1& 6 (a) #1 (b) fff 755,

6.0x10°
1.0x 107
—~ 3.0x 106 - . 5.0% 106 |
= 7
: 3 J
Y S
2 0.0 - A— > 0.0 -
§ z f
g g ;
= =3.0x10° | £ -1.0x10"
-5.0%x10° -
-6.0x 10° b ] ] ] I | 1 1 1 1 1 L ]
3200 3300 3400 3500 3600 3700 3800 3200 3300 3400 3500 3600 3700 3800
H/mT H/mT
(a (b)

El6 () ALY KRER ESRIEE; (b) HALBEYKEE/PVC & & #E Y ESR 3% &
Fig. 6 (a) ESR spectra of ZnO nanorod; (b) ESR spectra of ZnO nanorod/PVC composite
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Fig. 7 Decoloration curves of MO solution: (a) ZnO nanorod under visible light;

(b) ZnO nanorod under UV light; (¢) ZnO nanorod/PVC composite under visible light
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Fig. 8 Decoloration curves of MO solution: (a) different mass ratios of ZnO nanorod and PVC;

(b) different calcined temperatures; (c¢) different calcined times
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