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Synthesis and characterization of mesoporous CeQO:
via chemical precipitation method
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Central South University, Changsha 410083, China)

Abstract: Mesoporous CeO> powders with different pore sizes were synthesized by chemical precipitation method
with cerium nitrate and ammonium carbonate as raw materials and cetyltrimethyl ammonium bromide( CT AB) as
templates. X-ray diffractometry (XRD), different scanning calorimetry/ thermalgravimetry (DSC/TG), BET meth-
od, transmission electron microscopy (TEM) and infrared (IR) absorbance were used to analyze and characterize the
products. The effects of some factors, such as the mole ratio of CT AB to Ce, reaction temperature, calcination tem-
perature and calcination time, on porous size and specific surface area were investigated. Mesoporous CeO2 with spe-
cific surface area of 132 m’/ g was made under the condition as: the ratio of CTAB to Ce 1: 1, the reaction tempera-
ture 80 C, the calcination temperature 300 C and the calcination time 1 h.
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Table 1 Preparation parameter of ceria samples

Sample Mole ‘ratio Reaction  Calcination Cal(.:ination
No. of CTAB temperature/ temperature/ time/
to Ce (¢ © h
C1 111 80 500 1
C2 0.8: 1 80 500 1
Cc3 0.6: 1 80 500 1
C4 0.4: 1 80 500 1
G5 0.2: 1 80 500 1
C6 101 70 500 1
C7 101 60 500 1
Cc8 101 50 500 1
Cc9 101 40 500 1
C10 101 80 500 2
Cl1 11 80 500 3
c12 11 80 500 4
C13 11 80 500 5
Cl4 101 80 300 1
Cl15 1:1 80 400 1
C16 101 80 600 1
C17 101 80 700 1
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Fig. 3 Small angle XRD patterns of sample C14
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Fig. 5 N2 adsorption/ desorption isotherm curve( a)
and pore size distribution(b) of sample C14
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before and after calcination
(a) —Precursor of sample C14;

(b) —Sample C14 after calcination
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