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ABSTRACT

Pure CeO, nanoparticles were synthesized by the homogeneous precipitation
method in ethylene glycol (EG)/water mixed solvents with 80% by weight of EG
using cerium nitrate hexahydrate was a precursor. The mixture was heated and stirred
with 3M ammonia solution for 12h. The precipitate was centrifuged, washed with
distilled water 3 times and followed by 95% ethanol, and dried at 80°C for 48h.
Calcination temperature of cerium hydroxide nanopowders was obtained from
TG/DSC study. The nanopowders was calcined at 500°C for 1h. Ag-doped CeO,
with metal loading of 0.10, 0.25, 0.50, 0.75 and 1.00mol% were synthesized by the
impregnation method. Pure CeO, nanoparticles and Ag-doped CeO, nanoparticles
were characterized by  X-ray Diffraction (XRD), Scanning Electron Microscopy
(SEM), Energy-dispersive X-ray spectrometry (EDS), Transmission Electron

Microscopy (TEM) and nitrogen adsorption (BET) analyses.

The XRD patterns of the nanoparticles indicated cubic crystal structure. The

SEM micrograph and EDS analysis showed that the surface morphology and chemical



compositions of nanoparticles, respectively, with the nanoparticles size of about
20 nm in diameter. TEM micrograph showed accurate particle sizes of pure CeO,
nanoparticles and Ag-doped CeO, nanoparticles of about 5-6 nm and about 7-8 nm,
respectively. BET was employed to evaluate the specific surface area of pure CeO,
nanoparticles and Ag-doped CeO, nanoparticles .The size of pure CeO, nanoparticles
and Ag-doped CeO, nanoparticles calculated from the specific surface areas were

found to be in the range of 6-10 nm.

The effect of silver on photocatalytic activity of pure CeO, nanoparticles was
investigated. Pure CeO, nanoparticles were doped with 0.10, 0.25, 0.50, 0.75 and 1.00
mol% of silver metal by the impregnation method. The results showed that the
photocatalytic activity of pure CeO, nanoparticles was better than that of 0.10-1.00
mol% Ag-doped CeO; nanoparticles. The photocatalytic activity of Ag-doped CeO,
nanoparticles for mineralizing of oxalic acid performed better than that of formic acid.
The mineralization of oxalic acid with 0.50mol% of Ag-doped CeO, nanoparticles
showed the highest activity under UVA-light irradiation. The 0.75mol% of Ag-doped
Ce0, nanoparticles showed the highest activity to mineralize formic acid under
UVA-light irradiation. It can be concluded that Ag-doped CeO, nanoparticles have no
effect in improving on photocatalytic activity of pure CeQO, nanoparticles under

UVA-light irradiation.
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