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Fast and Cost-Efficient Synthesis of Zinc Oxide Nanowires with an Atmospheric
Pressure Plasma Jet
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Due to its piezoelectric properties, zinc oxide is a promising candidate as sensor

material for condition monitoring and in haptic sensors, especially in the form of

nanowires (linear structures with diameters < 100 nm and with a few to one hundred

micrometers length).

Although there are many ways to synthesize ZnO-NWs, such as hydrothermal growth,

the plasma flight-thru process offers several advantages, namely short process times,

high throughput and cost-efficiency. However, there are only a few examples in

literature, and that work exclusively with microwave APPJ reactors.

It is the aim of our present work to develop a method for the fast and cost-efficient

synthesis of ZnO-NWs with a commercially available APPJ setup based on a direct

current arc discharge.

Therefore, we studied the formation of ZnO-NWs in the APPJ. Different currents and

plasma gases were tested, and zinc powders of different mean diameters were

introduced into the plasma jet.

In order to collect the nanoparticulate matter, we built a semi-closed reactor, which

consisted of two steel tubes. Temperature measurements on the outside of the inner

tube assured reproducible reaction conditions. The experiments were repeated with

different reactor geometries.

SEM images taken from the samples show a great variety of structures, including

half-molten particles, nanowires and filigree nanoscale networks. Most promising are

needles grown on stainless steel mesh, with diameters of 20-50 nm and lengths of 1-4

µm. The molecular ratio of zinc to oxygen found in EDX spectra is almost 1:1, which

indicates that ZnO was formed successfully.

After further optimization, we should be able to synthesize and harvest ZnO-NWs in a

semi-continuous, cost-efficient way, so that we will meet the requirements needed in

condition monitoring and haptic sensors, soon.
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