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Fig.1 XRD patterns of the Eu203 prepared by (a, b) phenylalanine combustion and (c, d) citrate sol-gel combustion methods
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Tab.1 BET surface area (4ser) of the Eu203 prepared with L- phenylalanine and citric acid as reducing agents
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Fig. 3 Raman spectra of the Eu20s prepared by phenylalanine combustion method (a monoclinic, ¢ cubic ) and citrate sol-gel method (b

monoclinic, d cubic) after irradiating with 325 nm laser of different powers for 40 min
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Fig.4 SEM images of the Eu20s synthesized by phenylalanine combustion method (a and b for monoclinic and cubic, respectively) and citrate

sol-gel combustion method (¢ and d for monoclinic and cubic, respectively)
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Fig.5 O2-TPD profiles of the monoclinic and cubic Eu203 prepared by phenylalanine (Phe ) combustion and citrate sol-gel (CA)

combustion methods
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Fig.6 CO2-TPD profiles of the monoclinic and cubic Eu203 synthesized by phenylalanine (Phe) combustion and citrate (CA) sol-gel method
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Tab. 2 Area and proportion of the CO2 desorption peaks in different temperature regions in the CO2-TPD profile of the samples

<210°C 210 ~ 620 °C > 620 °C
B

THIFR/ 107 B /% THIFA/ 107 Bt /% THIFA/107 B4t /%
m-Eu,0s (Phe) 1.38 16.0 6.39 74.0 0.86 10.0
¢-Ew05 (Phe) 2.01 15.5 8.36 64.8 2.54 19.7
m-Eu05 (CA) 1.87 13.9 9.88 73.3 1.73 12.8
¢-Eu05 (CA) 4.60 19.6 13.3 56.7 5.54 23.7
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Preparation of monoclinic and cubic EuxO; and photo-induced formation of peroxide

species on its surface

ZHENG Yihui, LIU Chunli, ZHANG Yige, WENG Weizheng"
(State Key Laboratory of Physical Chemistry of Solid Surfaces, National Engineering Laboratory for Green Chemical
Productions of Alcohols-Ethers-Esters, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen

361005, China)

Abstract: The effect of molar ratio of europium nitrate to citric acid or phenylalanine on phase structure and BET surface
area of Eu,Os3 prepared with the combustion method was investigated in details. Based on this investigation, the pure
monoclinic and cubic phases of Eu,O3 were prepared. The 325 nm laser was used as the excitation light source to compare
the photo-induced formation of peroxide species on monoclinic with that on cubic EuxO3 at 30 °C under O, atmosphere.
The results show that peroxide species can be detected on the surface of both cubic and monoclinic EuxO3; samples after
being irradiated with the 325 nm laser, but the monoclinic and cubic samples prepared with citric acid as the combustion
agent form peroxide species more easily than those prepared with phenylalanine as the combustion agent, which may be due
to the larger specific surface area of the former. It was also found that the cubic EuxO3 prepared with both methods form
peroxide species more easily than the monoclinic Eu,Os. The results of O»- and CO»- temperature-programmed desorption
(02-,CO,-TPD) show that the cubic EuxO; adsorbed and activated molecular oxygen more easily than the monoclinic
samples, and the basicity of the lattice oxygen on the surface of the former samples was also stronger than the latter, thus
were more favorable to the reaction of molecular oxygen with the lattice oxygen of EuxO; to generate peroxide species
under the same experimental conditions.

Keywords: citrate sol-gel combustion method; phenylalanine combustion method; europium oxide; phase structure;

photo-induced reaction; peroxide species




