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Zinc oxide nanorods have been extensively studied in the last two decades for their outstan-
ding properties and prospective applications in photonics and electronics. There is a large
number of deposition techniques to prepare arrays of ZnO nanorods. Chemical bath deposi-
tion (CBD) on a seeded substrate is a frequently used method, which is easily accessible and
non-expensive, with many adjustable parameters. In the growth solution, both homogeneous
and heterogeneous nucleation take place, which is followed by precipitation and growth of
zinc oxide crystals. To obtain well-ordered nanorods with desired physical properties, it is
necessary to control the growth conditions. The growth conditions strongly affect the growth
mechanism. A key parameter, which significantly alters the growth rates, is the precursor
concentration in the growth solution. It is therefore essential to analyse the time evolution of
zinc ion concentration and to evaluate the kinetic parameters.

The precursor solution for CBD consists of zinc nitrate and hexamethylenetetramine
(HMTA) equimolar solution. Zinc nitrate acts as a source of zinc ions and HMTA supplies
hydroxyl ions, both needed to produce ZnO. The OH− ions are in excess to Zn2+ ions; the-
refore, it is important to analyse the decrease of the Zn2+ concentration with time. The con-
sumption of zinc ions corresponds to the formation of ZnO crystals grown directly on the
seeded substrate, as well as in the solution. An effective tool for this purpose is a quantitative
chemical analysis - titration. It is an accessible and reliable analytical method that provides
information about unknown concentration of an identified substance in an analyte solution.
The chelatometric titration was used to determine the zinc concentration in the growth solu-
tion. The time and temperature dependence of the zinc concentration was investigated. The
obtained data together with the SEM image analysis of the grown nanorods are discussed
in terms of reversible first-order reaction model and serve for the calculation of the reaction
kinetic parameters, from which the growth mechanism can be identified.
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