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MAGNETIC PROPERTIES/DILUTE MAGNETIC OXIDE/ ZnO-BASED

NANOSTRUCTURES/ DIRECT THERMAL DECOMPOSITION

In this dissertation, TM-doped ZnO (TM = Co, Mn, Ni and Cu) and RE-doped
ZnO (RE = Tb and Er) were successfully synthesized by a direct thermal
decomposition method. The structures and the morphology of the prepared samples
were investigated by XRD, TEM, HRTEM and SAED. The doping of TM and RE
ions lead to the decreasing of prepared temperature for a formation of highly
crystalline ZnO wurtzite structure. An average crystallites sized and lattice parameter
of a and ¢ were slightly changed by doping of TM and RE atoms. XPS analysis found
that the samples were slightly decreased zinc and oxygen atoms by doping, expected
that Zn atoms were substituted by TM?* and RE** ions. These phenomena induced
oxygen vacancy form on surface of the samples. XANES spectra of Co, Mn, and Ni
K-edges reveal that the Co, Mn, and Ni oxidation states are mainly +2, +3 and +2,
respectively. In contrast, Cu valence states in the samples are mixed state of Cu®/Cu'*
and Cu?". Moreover, XANES spectra of Tb and Er L3-edges show that the valence
state of Tb and Er ions in the samples is +3. The UV-visible optical absorption spectra

and PL presented a band gaps of all the samples were changed by doping of TM and
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RE ions. The nanocrystalline of undoped ZnO sample exhibits diamagnetic behavior
at room temperature, whereas the TM- and RE-doped ZnO samples exhibit
paramagnetism and ferromagnetism at room and below room temperature.
The highest saturation magnetizations (Ms) for Zno.925C00.0750, Zno.92sMno.0750,
Zn0.975N10.0250 and  Zno.950Cu0.0500 samples are 0.072 emu/g, 0.055 emu/g, 0.388
emu/g and 0.0109 emu/g, respectively. The fitting of modified Curie-Weiss law for
Co- and Mn-doped ZnO nanorods (x = 0.075) show the negative Curie-Weiss
temperature (6). This analysis suggests that only ion show paramagnetic behavior and
the paired ions become antiferromagnetic coupled, probably through superexchange
mechanism. The ferromagnetism in this system can be explained by F-center
exchange. In the case of RE-doped ZnO, revealing the paramagnetism increase with
increasing Tb and Er concentrations, whereas the Tb-doped ZnO nanorods of
x = 0.025, the ferromagnetic interaction are dominant. The fitting of modified Curie-
Weiss law shows the negative @ values, indicating para/antiferromagnetic interactions
among magnetic ions. The RKKY exchange interaction couple is an indirect exchange
interaction by the S conduction electrons, have been considerable attention for

explanation of ferromagnetism in RE-doped ZnO system.
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