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ABSTRACT

In this thesis, zinc oxide (ZnO) thin films were deposited in a custom reactor from

aqueous chemical solutions. The effects of magnesium ions (Mg 2+) on ZnO growth was

investigated with the purpose of producing zinc-magnesium oxide alloys (Zn1-xMgxO,

x ≤ 0.15) for photovoltaic applications. The substrates were borosilicate glass, seeded

with ZnO by the thermal decomposition of zinc acetate to promote nanorod growth.

Thin films of ZnO were deposited and characterized by X-ray diffraction, scan-

ning electron microscopy, and ultraviolet-visible optical spectroscopy. An increase in

the crystalline lattice constant c was observed from 5.210 Å to 5.212 Å with an increase

in the concentration of Mg 2+ in aqueous solution from 0 to 2 millimolar. The com-

pressive stress causing this distortion was calculated to increase in magnitude from

300 to 460 megapascals, while the coherent diffraction length increased from 134 to

192 nanometers. The ZnO rods grew with improving alignment of the crystallographic

[0001] direction as the concentration of Mg 2+ increased in the deposition solution. The

changes in structure are attributed to Mg 2+ adsorption on the surface: no evidence of

its incorporation into ZnO was found.
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