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We present the recent progress in solution-processed NiO, thin films as a development of
novel nanomaterials for electrocatalysis. Also, in this work we report our methodology to build
ultrathin film layers based on sol-gel synthesis coupled by spin-coating |2] and adopted with a
mild annealing process on a hot-plate. NiO, thin films are in-situ synthesized after deposition
during a bake in a single step. The resulting film looks homogeneous without cracks nor
pinholes. Our study demonstrated that NiO, films exhibit significantly enhanced
electrocatalytic properties in comparison with bibliography results (as shown on the chart) [3].
The most encouraging results were for NiO, films baked at low temperatures (below 150 °C)
showing the best results regarding overpotential (n) for OER reaction.

We believe that our advances in solution-processed NiO, thin films baked at mild
temperatures, may form the basis of a new platform for the fabrication flexible devices with
potential applications in light-driven water splitting and solar fuel cells.
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We report solution-processed NiOx ultra thin films (under
100 nm thickness) prepared by one-step procedure. These
layers were prepared at mild temperatures. XPS and TGA
show that organic matter still remaining on films after
baking. This is also in agreement with HR-TEM images.
As a result, the active surface area increases. XRD
measured with HR-TEM shows the formation of cubic
phase (bunsenite) of NiO nanocrystals.

The electrochemical performance of NiO, thin films

exhibits an outstanding overpotential values comparing
with literature [3] for OER electrocatalysts.

Precursor solution Film 100°C

The weight loss of the wet NiO, solution occur in three
stages where the following reaction takes place:

NiOx ( -75 nm)
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Further work will include:

reaction occuring - S = Test the same material but used as HER electrode.
ompositional analysis o) o . .
gradually . . = Addition of other metals to enhance its light response.
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Xygen —an Jj? s R 100°C = XPS comparison between NiO, before and after CVs.

Nickel widely distributed
= (Other material exploration for sol-gel@spin-coating
500°C synthesis.
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