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ABSTRACT

This research project focuses on synthesis and modification of ZnAl,Oq4
nanomaterial by lanthanide metal (Sm) doping via sol-gel based method assisted with ball
milling process. Starting precursors were based on metal oxide group. There were three
methods to study the optimized product in pure spinel complex oxide by oxide precursor
materials as followed; 1) Sample preparation by sol-gel method assisted ball milling process,
2) Sample preparation by mechanical acidic treatment and 3) Sample preparation by
vibrational milling process assisted high temperature calcination. After that structural and
optical properties of Sm doped ZnAl,O; nanopowders were investigated via the crucial
parameter of different doping concentration. Well-defined ZnAlL,O, spinel phase obviously
occurred in method 3 due to several milling and sintering process leading to produce new
phase in ZnAL,O, formation and reduce composite form as shown in method 1 and 2. XRD
patterns of ZnAl,O4 powders were identically in spinel crystalline phase without contaminated
phases. The improvement of ZnAl,O, crystalline could be occurred after Sm doping at 0.5
wt%. For increasing Sm content, secondary phases were also detected in SmALO; and ZnO
phase because of the substitution of Sm atoms in Zn positions. All peaks in FTIR spectra at
different Sm loading located in range of 750-450 cm ' were suggested that ZnAl,O4 structure
still stabled in normal spinel after Sm doping and the presence of contaminated phases.
Optical reflectance spectra of Sm doped ZnAl,O4 samples in visible range were enhanced by
the Sm impurity energy level in the matrix. For photoluminescence property, the prominent
structured band in the range of 630-730 nm was corresponding to the emission of residual
chromium impurity due to the influence of stainless steel container and balls during the
synthesis. The highest emission of Sm doped ZnAl,Oq4 spectra was obtained at 0.5 wt.% Sm
resulting in the energy transfer from Sm defect to luminescence material in the system. The
analyses of oxidation state XANES spectra showed that the oxidation state of zn”" ion in
ZnALQO, structure and SmO metal phase in Sm doped ZnAl,0O4 compared with ZnAl,O4 and Sm

metal standard.
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