Artificial Leafs Using Advanced Photoelectrosynthetic Cells —
Physical boundary conditions and materials science challenges
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Introduction: Germany 2013
A long term transition to a completely renewable power mix

Daily electric energy production of wind and solar power plants

employing wind and solar as power sources, requires efficient ways - 0,000
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Photovoltaic Converter: Preparation and characterization techniques:

Solar cells: Voc = 1.5-2.8V

The basic idea of ‘direct photoelectrochemical water Daisy-Fun Lab in Darmstadt [2]:
splitting’ is to combine photovoltaic energy conversion

(Photo)electrochemical
characterization coupled with Surface

directly with electrolysis in one compact setup as shown ol . o Analysic —_ . - characterization
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Interface optimization: Catalysts for water splitting: Catalysts for CO, reduction:

Solar cells are normally sealed in order to protect them from The current voltage behavior for electrolysis is defined by the 1.23 V

degradation. In order for them to survive prolonged contact thermodynamically necessary for the water splitting reaction, and the Hydrogen can be used and stored
with an electrolyte, good passivation layers, who do not cathodic and anodic over-potentials, which are strongly dependent on the much like a f(?ssﬂ gas but hass. a very
impede the SC performance are needed. The passivation employed catalyst system[5,6]. low volumetric energy density. For

many applications it is desirable to
have a higher volumetric energy
density in the form of gases and/or
liquids. Mimicking nature even
closer in the form of an artificial leaf
is the direct photoelectrochemical
conversion of CO, to a carbohydrate
compound [8, 9].

layers impact on cell performance is often determined by the

interface properties[3]. Cyclovoltammogram of a Pt- SEM of Pt nano-particles from CVD
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