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Abstracts

Magnetic-fluorescent nanocomposites (NCs) with 10 wt. % of a-Fe,O3 in ZnO have been
prepared by the high energy ball-milling. The crystallite sizes of a-Fe,O3 and ZnO in the NCs
are found to vary from 65 nm to 20 nm and 47 nm to 15 nm respectively as milling time is
increased from 2 to 30 hr. XRD analysis confirms presence of a-Fe;O3 and ZnO in pure form
in all the NCs. UV-vis study of the NCs shows a continuous blue shift of the absorption peak
and a steady increase of band gap of ZnO with increasing milling duration that are assigned
to decreasing particle size of ZnO in the NCs. Photoluminescence (PL) spectra of the NCs
reveal three weak emission bands in the visible region at 421, 445 and 485 nm along with the
strong near band edge emission at 391 nm. These weak emission bands are attributed to
different defect- related energy levels e.g. Zn-vacancy, Zn interstitial and oxygen vacancy.
Dc and ac magnetization measurements show presence of weakly interacting
superparamagnetic (SPM) o-Fe,O; particles in the NCs. *’Fe-M6ssbauer study confirms
presence of SPM hematite in the sample milled for 30 hr. Positron annihilation lifetime
measurements indicate presence of cation vacancies in ZnO nanostructures confirming results

of PL studies.
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