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Overview

To date, there are two predominant strategies for generating solar fuel via
water splitting: (1) “direct” photoelectrocatalysis at the semiconductor-
electrolyte interface, i.e. at a solid-liquid junction, and (2) coupling the
electrochemical reaction directly to a buried. NLR's solar photochemistry
research focuses on solar photoconversion in molecular, nanoscale, and
semiconductor systems to capture, control, and convert high-efficiency solar
radiation into electrochemical potential for electricity, chemicals, or fuels.
Acquiring a fundamental understanding of. One possible solution is the direct
conversion of sunlight into chemical fuels, including hydrogen and simple
hydrocarbons such as methanol. Figure 1 shows a simplified process where
photogenerated charge carriers are used to promote a redox reaction (here
water oxidation), thus storing solar. Direct photoelectrochemical water
splitting offers several advantages over PV-powered electrolysis and may
become the technology of choice in the future. However, significant R&D
efforts and breakthroughs are needed to accomplish this goal. The sustainable
production of hydrogen would be an. Although photoelectrochemistry presents
great potential in solar energy utilization, there are still some technical
challenges and unclear mechanisms. These include methods and theories on
effectively improving the light absorption and conversion capability of
semiconductor materials, the. 
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Advancing photoelectrochemical
systems for sustainable energy and

Photoelectrochemical (PEC) systems offer a
promising approach to harness solar energy for
producing essential chemicals and sustainable
fuels. This perspective highlights their potential
for  

  

Technological Innovations in
Photochemistry for Organic
Synthesis: ...

Photoinduced chemical transformations have
received in recent years a tremendous amount of
attention, providing a plethora of opportunities to
synthetic organic chemists. However, ...

  

Integrated halide perovskite
photoelectrochemical cells with
solar  

Here, the authors develop an anticorrosion
barrier that enables low-cost semiconductors for
integrated solar fuel devices with 20.8% solar-to-
hydrogen energy conversion efficiency.

  

Photoelectrochemical Cell 

The two most important requirements for
semiconducting photoelectrodes in an efficient
and stable solar cell are (1) a good match of its
bandgap (the energy separation between the
valence and conduction ...
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Photoelectrochemistry,
Fundamentals and Applications

These developments in turn had a marked
influence on the health and viability of the field
of photoelectrochemistry itself [8], and DSSCs
continue to be an intensely studied research
topic. ...

  

Principles of Photoelectrochemical
Cells , Springer Nature Link  

In this chapter, the basic principles of
photoelectrochemical water splitting are
reviewed. After a brief introduction of the
photoelectrochemical cell and the
electrochemical reactions involved, ...

  

Solar carbon fuel via
photoelectrochemistry 

Methods of solar-driven CO 2 conversion to fuels
have recently attracted considerable attention,
as they could open up the possibility of
controlling and maintaining an anthropogenic ...
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Photoelectrochemical (PEC) systems offer a
promising approach to harness solar energy for
producing essential chemicals and sustainable
fuels. This perspective highlights their potential
for 

  

Photoelectrochemical Solar Fuels:
What's Next? 

Given the current state of the art in directly
driven solar fuel research and the promise of PEC
as a useful tool to continue to give valuable
insights to the field, I am excited about what is ...

  

Photoelectrochemical cell 

The first photovoltaic cell ever designed was also
the first photoelectrochemical cell. It was created
in 1839, by Alexandre-Edmond Becquerel, at age
19, in his father's laboratory. [7] The mostly ...

  

Solar-driven (photo)electrochemical
devices for green hydrogen  

Solar-driven electrochemical water splitting cells,
known as photoelectrochemical (PEC) cells, with
integrated photoelectrode (s) that directly
convert solar to chemical energy via generation
...
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Photoelectrochemical Flow Cells for
Solar Fuels and Chemicals

This chapter focuses on photoelectrochemical
flow cells (PFCs) as promising systems for solar
fuels and chemicals production. It begins by
emphasizing the need for sustainable energy ...

  

Hybrid photoelectrochemical and
photovoltaic cells for simultaneous  

Solar energy is widely used for fuel production
and energy storage, but the majority of
photoelectrochemical cells cannot operate
without an external power source. A device for ...
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