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In order to synthesis the ruthenium-doped ZnO thin films, zinc acetate dihydrate , 2-methoxyethanol
and polyethylene glycol. were used. The dopant source of ruthenium was ruthenium trichloride . ZnAc and
ruthenium trichloride were dissolved in a mixture of at room temperature to yield a ZnAc concentration of 0.5
mol/L and nominal zinc/ruthenium molar ratios of 0.1%, 0.5% and 1%. The prepared mixtures were
magnetically stirred at 60 °C for 8 h to obtain a clear homogeneous solution and then aged for 24 h prior to
film deposition. Pure and Ru-doped ZnO films were deposited on glass substrates by the sol-gel spin coating
method. Samples were then heated at 160 °C for 3 min to evaporate the solvent and remove organic residuals.
Finally, the films were annealed at 400 °C for 120 min in a furnace and then cooled to room temperature[1].
The crystal structure of the ZnO films was characterized by X-ray diffraction using Cu Ka radiation. Atomic force
microscopy (AFM) measurements were analyzed to assess any variation in the surface morphology in each
dopant content. When the surface structure was examined by atomic force microscopy, nanotubes were
observed on the zinc oxide fiber structure with the addition of Ruthenium at 0.1% at 35 nm, 0.5% at 30 nm
and 1% at 20 nm
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Figs. 1. AFM images of the (a)% 0.1 (b) %0.5 (c) %1 Ru doped ZnO thin film for 1um 1um area.
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