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A study of the photocatalytic properties of palygorskite/ magnetic
iron oxide/ Ti(), composite photocatalyst

GAO Wei, CHEN Tian-hu, QING Cheng-song, PENG Shu-chuan and XIE Jing-jing
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; TiO, photocatalyst, palygorskite/ TiO, composite photocatalyst and palygorskite/ magnetic iron oxide/
TiO, composite photocatalyst were prepared by hydrolyte tetrabutyl titanate and loaded Fe,0, in the system of fer-
rous sulfate and potassium nitrate. The composite photocatalyst was studied by X-ray diffraction (XRD) , transmis-
sion electron microscopy ( TEM), UV-Vis diffuse reflectance and magnetic susceptibility (MS). The effects of
doped Fe;0, and doped palygorskite on photocatalysis and a comparative study of the photocatalytic decolorization
rate between TiO, in composite photocatalyst and TiO, on the market were evaluated by the decolorization of methyl
orange. The results indicate that doped Fe, 0, and palygorskite can decrease the average size of anatase in compo-
site photocatalyst and improve the dispersion of anatase. Whether the doped Fe; 0, can improve photocatalytic acti-
vity or not is related to calcination temperature of the photocatalyst. Doped palygorskite can affect the best calcina-
tion temperature of photocatalyst.
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Fig.1 XRD patterns of TiO, calcined at different temperatures
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Fig.2 XRD patterns of photocatalyst calcined at different

temperatures ( theoretical content of TiO, being 30% )
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Fig.3 TEM images of uncalcined TiO, , with

inserted electronic diffraction pattern showing

TiO, polycrystalline ring
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Fig.5 UV-visual absorption spectra of photocatalyst
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Fig. 6  Magnetic susceptibilities of photocatalyst

calcined at different temperatures

2.5 EFAENFHEMEITLELERRIZNT

SPIRRER 0.25 ¢ 52 5 JEEALTH T 250 mL S f
ez, A 250 mL B O 100 mg/L (1 FE
LR, 76 300 W oRAT T ARG 2 h, BORe , B O Lok
TR AUR B R

(1) Fey O, B AR GhEAH 5

Fe; 0, B S XOEAEARI BRI ILIE 7, a7
AR TR E PR B E BRI, B AER
b L I CHEALRSC R Rty HAE BB O T
A ADEREARCRZ IR B A8k 00w i
10% 7ifq sz Bebe LG , 52 8 8k iDL REA DG
WRCRE R S ERIOIR . BT AR R A =5 e
TCHEALAR S AT BB L A K o

K7 Fes O, BB AXCHELLTI AR
Fig.7  Effect of doped Fe; O, on photocatalytic
(2) B AT S5 X AL Y 5
FI i TiO, KOG LRI 8, K 8 "L
Aili, Al TiO, 1E48 300°C 1B fa YC AL RCR B it o

TP 7 AL, 245 T 32 A1 ORI R 2B e
JCAEALRIOR B, b DL 3 26 1 9 545 X e A4 5 1Y

K8 Al TiO, HEHEfLi
Fig.8 Photocatalytic decolorization rate of TiO, made by the authors
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