Open Internship in the ESA Advanced Concepts Team in 2017
on

Photoelectrochemical induction of oxygen and hydrogen bubble
formation studied by in-situ e-chem AFM

Stage topic description

Artificial photosynthesis systems, which follow the concept of the Z-scheme of natural photosynthesis, are
presently being realized as catalyst-functionalized photovoltaic tandem devices for the
photoelectrochemical oxidation of water and the simultaneous generation of hydrogen as a so-called “solar
fuel”. Studies of the oxygen and hydrogen gas bubble formation in these systems are crucially important to
optimize the design of solar-driven water-splitting devices for earth and space applications. In this project,
the stage investigates the light-induced gas bubble formation on p-type InP electrodes covered with Rh-
particles in in-situ electrochemistry/AFM experiments. Here, it is of interested to study the gas bubble
evolution behaviour at various applied potentials to conclude about the growth of the bubbles and preferred

nucleation sites.

Candidate's tasks
e  The applicant should carry out the in-situ AFM measurements on the p-type InP electrodes in a

provided photoelectrochemical set-up.

The ideal candidate

Mandatory:

e B.Sc. in Chemistry, Physics or a related discipline (preferred M.Sc.)

e Basic (preferably advanced) knowledge in electrochemistry and physical chemistry
e Interest in artificial photosynthesis and solar fuels

Desirable:

e Experience with Atomic-Force Microscopy
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