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Nanocluster-Based Metal Oxide Films  for Hydrogen Gas Sensing
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Advances in the field of hydrogen-based technologies bring new challenges for

material researchers working in the field of gas sensors.

Metal oxide semiconductors (MOSs) are well established as active materials in gas

sensor assemblies. Especially nanostructured MOSs attract the attention because of

the unique electronic properties of nanomaterials and a high reactive area.

Here, we present the study of nanostructured MOS films prepared by use of a gas

aggregation cluster source. The combination of materials enhanced the sensorial

response and allowed us to form gas sensitive nanostructured materials without the

need of use of any wet technique.

Various combinations of thin films and nanoclusters of tungsten trioxide (WO

3

) and

cupric oxide (CuO) were prepared. The thin films were deposited by conventional

reactive dc magnetron sputtering, the nanoclusters were prepared using the gas

aggregation cluster source.

Sputtering conditions were tuned to vary the chemical composition and structure of

the prepared films. The films were examined for their sensorial response when

assembled into a hydrogen gas sensor. Noble-metal catalysts (Pd or Pt) deposited by 

dc magnetron sputtering were used to amplify the response and to lower the working

temperature. The specimens were tested for the response to a time-varied hydrogen

concentration in synthetic air at various temperatures. The sensitivity and the

response time were evaluated. It is shown that optimization of the structure and

composition results in enhanced sensorial properties.

Both the magnetron sputtering and deposition of clusters are techniques compatible

with industrial microelectronic procedures which is of key importance for further

expansion of hydrogen-based technologies.
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