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Metal oxide interfaces, especially nanostructured titania, play a key role in various energy applications. Achiev-
ing controlled morphology at different scales is critical for optimal performance. Nanostructured titania with
a high surface-to-volume ratio improves device efficiency. Industrial methods such as spray coating are effec-
tive, but often involve unsustainable organic solvents. To address this, water-soluble biopolymers, specifically
bovine whey protein ß-lactoglobulin (ß-lg), are being explored as sustainable alternatives. ß-lg acts as a tem-
plate in water-based titania synthesis, forming different aggregates depending on the pH. Biohybrid films
are fabricated using spray deposition with different pH solutions. Investigative techniques provide insight
into how pH affects film morphology, including grazing-incidence small-angle neutron and X-ray scattering
(GISANS/GISAXS) and real-space imaging. This research aims to develop environmentally friendly, scalable
methods for titania-based materials in energy applications, thereby reducing the environmental impact asso-
ciated with conventional synthesis approaches.
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