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Ultrasonic preparation and characterization of CeO, doped with
Fe/Al,O; catalyst in photo-Fenton reaction
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Abstract: Ce-Fe/Al,0O5 catalysts possessing the same iron load amount were prepared with and without ultrsonic assitant
during the impregnation step to solve the problem of low activity of catalyst in the process of photo-Fenton reaction. The
surface morphology, reduction property, optical absorption characteristic, BET surface area and valency of Fe and surface
distribution of catalysts were characterized through SEM, H,-TPR, DRS, BET and XPS analysis respectively. Activity
and stability of catalysts were estimated by utilizing photo-Fenton decoloration reaction of medium yellow (MY'10). The
results show that catalyst prepared by ultrasonic treatment for 20 min causes activated component Fe,O; to be highly
dispersed. The growth of Fe,O; particles is inhibited and the optical absorption increases. BET surface area increases
from 221.3 to 247.8 m%/g and micropore structure is improved. The Fe content in catalyst surface increases from 0.24% to
0.38% and the catalytic activity of catalyst is improved. This catalyst can cause discoloring of MY 10 under the condition
of pH 6.0 in 60 min.
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Fig.1 SEM micrographs of different catalysts: (a) FeCeO-ADS; (b) FeCeO-US10; (c) FeCeO-US20; (d) FeCeO-US30
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Fig.2 H,-TPR profiles of two kinds of catalysts

Ji DRI TR P it ol % (1 A 70 L /NI R ARS
ORI LR AR TR 22 (R i Bes , AR 38 J S S AT
AT Ji R AT
2.1.3 AT W38 sk

75 VR AT 20 32 ¥ o £ PR A ) SR A — ) L i
ST T A R 3. BT LA Y, R R
AR — s, AR 10 min B0 2
20 min, °] LA B AILE AT W6 X o a v Re 8

FeCeO-US60

FeCeO-ADS
FeCeO-US30
FeCeO-US10

FeCeO-US20

200 300 400 500 600 700 800
A/nm

B3 AR5 - T W S

Fig.3 UV-vis diffuse reflection spectra of catalysts
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Table 1 Elementary content analysis of catalyst (mole

fraction, %)

Sample C o Al Fe Fe/Al
FeCeO-US20 6.14  54.78 3870  0.38  0.0098
FeCeO-ADS  5.82 55.02 3892 0.24  0.0062
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Fig.4 Survey XPS spectra of two kinds of catalysts
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Fig.5 Fe 2p XPS spectra of two kinds of catalysts
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Table 2 Results of BET analysis for two kinds of catalysts

BET surface Total pore Average pore
Sample ) 1 3 -1 .
area/(m™g ') volume/(cm™g )  size/nm
FeCeO-ADS 221.3 0.36 52
FeCeO-US20 247.8 0.43 5.9
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Fig.6 N, adsorption-desorption isotherms of two kinds of

catalysts
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Fig.7 Pore size distribution curves of catalysts
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Fig.8 Discoloration of MY 10 under different kinds of

catalysts
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Fig.9 Fe concentration in solutions as function of time under

two kinds of oxidation systems
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