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Abstract: CeO,/palygorskite composites were synthesized by the microwave homogeneous precipitation method.
Thermogravimetry (TD)/differential scanning calorimetry (DSC) analysis, powder X-ray diffractometry (XRD),
transmission electron microscopy (TEM) with energy-dispersive spectroscope (EDS), selected area electron diffraction
(SAED), Raman spectroscopy and Fourier transform infrared spectrometer (FT-IR) tests were used to characterize the
composites. The effects of CeO, loading amount and reaction temperature on the structure, morphology and catalytic
performance of the composites were investigated. The formation mechanism of the composite was also studied. The
result shows that at CeO, loading of 50% (mass fraction of CeQO, to polygorskite), microwave reaction temperature of
100 ‘C and calcination temperature of 450 °C, the CeO, nanoparticles distribute well on the surface of the palygorskite.
When the composite is used as the catalyst, the decolorization ratio of methylene blue can reach 96%.
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Table 1 Microwave homogeneous synthesis parameters of
CeO,/palygorskite composites

Sample No. ngiﬁii/?g teml;::g](;lel/ C
S1 20 100
82 50 100
S3 100 100
S4 50 60
S5 50 150

1.3 EEMRBEYRIE

KIS TA 2w 2B 117 Q600 AL I3 BT A0 Hir g
WHER AT (TG) 2 i B A(DSCO) 7 i KM
HAHL 2 D/max 2500PC Ty R X HHEATH (X-ray
diffraction, XRD)BOWHFE i FIIAHREAT 704, Dt
FER %3, R Cu #E K, H14k(4=1.5406 A), FHifh
JEYEI A 5°~80°; RHIH AL T JEM—2100 247573 ##
ST BT (High resolution transmission electron
microscope, HRTEM, fCL#% Gatan 832 CCD £ AHHL)
MELEMEIES, TAEIE A 200 kV; KA 7 7%
B WAEE A 1A AR T (X (energy  dispersive
spectroscopy, EDS)EATTIX TG e A R E
Nicolet 460 & B2 7R 1% (FT-IR) SSOM A b 3R A 741
AN 43 4T 5 SR FH € [E Thermo Fisher Scientific 24 7] 2E
771 DXR Y30 B4 Raman 61447 Raman Yt i
T OERA T 532 nm); H FIAR R HE UV2450 544
AT W 3 S V0 7 A P R At R AN [ B
B IWOGE -
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Fig. 1 TG-DSC curves of sample S2 before calcination
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Fig. 2 XRD patterns of different samples
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Fig. 3 TEM images of pure palygorskite and CeO,-load palygorskite composites with various loading amounts: (a) Pure
palygorskite; (b) Sample S1; (c) Sample S2; (d) Sample S3
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Fig. 4 TEM images of CeO,/palygorskite composites prepared at different reaction temperatures: (a) Sample S4; (b) Sample S5
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Fig. 5 HRTEM image(a), SAED pattern(b)
and EDS spectrum(c) of sample S2
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500 1000 1500 2000

Raman shift/cm™
6 i MEEAF S2 4 1) Raman i
Fig. 6 Raman spectra of pure palygorskite and sample S2
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Fig. 7 FT-IR spectra of pure palygorskite and sample S2
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Fig. 8 Schematic illustration of formation mechanism of composite
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Fig. 9 Decolorization rates of MB over CeO,/palygorskite

composites
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Fig. 10 UV-Vis spectra of methylene blue after different

treating times using sample S2 as catalyst
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