Ryan Pekarek'?2, Steven S. Christensen?, Jun Liu?, and Nathan R. Neale?

'Department of Chemistry, University of Texas at Austin
2Chemistry and Nanoscience Center, National Renewable Energy Laboratory (|
SMaterials Science Center, National Renewable Energy Laboratory

NATIONAL RENEWABLE ENERGY LABORATORY

Inspiration and Project Goals

Hybrid Molecular/Inorganic Surface Modification

« Organic monolayers shift HER onset via the molecular dipole

« Deposition of metal oxides (Al,0,, TiO,) leads to considerable positive shifts in V.
Nanoporous Black Silicon

« Nanotextured surface affords significantly increased photocurrent (30-40 mA/cm?)

« Positive onset potentials after ambient oxidation

Objective

« Understand the effect of molecular dipoles and oxide layers on textured semiconductor surfaces

Effects of Surface Modification

Measuring Flatband Potential via IMHFR
Flatband potential (E;,) governs the driving force for photoelectrochemical reactions

« Intensity Modulated High Frequency Resistivity? (IMHFR) measures the light and dark space-charge region
resistance (Rsc) as a function of potential

* Egis the most positive (for p-Si) potential where R, and Ry, are significantly different
« High frequency impedance measurement effectively ‘shorts’ surface states from oxides or defects
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« Pores are ~750-800 nm deep, 40-50 nm wide

« Little space between pores (10-50 nm)

« TiO, deposits into entire length of pore and
forms a layer at the top

Future Studies
« Voltammetric characterization of surfaces varying monolayer composition
+ Durability of samples as a function of interfacial architecture (TiO, thickness and Pt location)
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