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ZnO based nanomaterials and nanostructures

Andrey N. Baranov, Leading Researcher, Chemistpyattenent , Moscow State University

The ZnO-based materials are attractive for thedabon of optoelectronic devices operating in the
blue and ultraviolet spectral regions. The highspuge rock salt polymorph of ZnO (rs-ZnO) is of
particular interest because of the wider opportesitor bandgap engineering as compared to the low-
pressure wurtzite phase. However, rs-ZnO coulderajuenched down to ambient pressure.

The first objective of the work was the synthegigarious rs ZnO-based phases at high pressurt(up
7.7 GPa) and high temperature (up to 2000 K) aed tecovering them at ambient conditions. Three
different chemical routes to the rs-ZnO stabiliaatat ambient conditions have been developed).e. (
usage nanosized w-ZnO phase; (ii) usage isostalddgO or NaCl matrix; (iii) alloying ZnO with

the rs-MellO (Mell — Mg*, Ni*, F&*, Cd**, Mn?") and LiMelllO2 (Melll — S&, Ti**, Fe"*, In®"

oxides. Thus, a number of materials with advandectrenic and optical properties have been
synthesized; and their structural, thermodynamimihescent, magnetic and transport properties have
been studied. The data obtained shed light onattters responsible for formation of rs-ZnO under
pressure and its recovery down to ambient conditiamich will help to develop the principles of
producing new advanced ZnO-based materials.

A few methods were developed for the synthesisn@® Aanomaterials in the form of nanorods
including solvothermal growth, growth from the vapphase, thermal growth from salt composites,
synthesis from alcohol solutions. Only thermal gifofvom salt composites allows effective doping of
ZnO nanorods by transition metals.

Synthesized ZnO nanorods were used for fabricatioranostructures for measuring luminescent and

transport properties. Possible applications of @reg nanostructures are discussed.
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