
Artificial photosynthesis and solar
energy conversion

What are artificial photosynthesis systems?

Inspired by natural photosynthesis, researchers have developed many artificial photosynthesis systems (APS's)

that integrate various photocatalysts and biocatalysts to convert and store solar energy in the fields of resource,

environment, food, and energy.

 

Can artificial photosynthesis convert solar energy into fuels?

Provided by the Springer Nature SharedIt content-sharing initiative Artificial photosynthesis is an attractive

strategy for converting solar energy into fuels,largely because the Earth receives enough solar energy in one

hour to meet humanity's energy needs for an entire year.

 

How does artificial photosynthesis work?

In the marvelous artificial photosynthesis process,the antenna units harvest sunlightand the excitation energy

is funneled to the reaction center where multistep electron-transfer reactions occur to generate potential that

can drive chemical reactions to produce chemical energy that can be used and

 

Can natural sunlight drive artificial photosynthesis?

This research charts a promising course for designing practical,natural sunlight-driven artificial photosynthesis

systems. Artificial photosynthesis,which uses solar energy to convert CO 2 into chemicals and fuels,is a

promising path toward carbon neutrality (1,2).

 

Can artificial photosynthesis replace fossil fuels?

The sustainable production of solar fuels,such as H 2 from water,by artificial photosynthesis is a promising

means to replace fossil fuelsfor long-term global energy requirements. There has been much effort for

development of artificial photosynthesis where the hydrogenase enzymes have been replaced by Pt

nanoclusters.

 

Can artificial photosynthetic systems capture and store solar energy?

Therefore,there is a challenge in the last decades to construct semi-artificial and artificial photosynthetic

systems,which are able to efficientlycapture and convert solar energy and then store it in the form of chemical

bonds of solar fuels such as hydrogen or hydrogen peroxide,while at the time producing oxygen from water.

This review presents a comprehensive summary of the recent development in semi-artificial photosynthesis, a

biological-material hybrid approach to solar-to-chemical conversion that provides new ...

11 hours ago&#0183; By making artificial photosynthesis more active, this study moves us closer to a future

where renewable hydrogen could power industries, transportation, and energy storage ...
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Quantum photoelectrochemistry calculation of photoinduced interfacial electron transfer in a dye-sensitized

solar cell. Solar energy conversion describes technologies devoted to the transformation of solar energy to

other (useful) forms of energy, including electricity, fuel, and heat. [ 1]

Artificial photosynthesis aims to produce fuels and chemicals from simple, abundant building blocks, such as

water and carbon dioxide, with sunlight as a source of energy. Here, the authors review ...

As of today, solar energy remains the most abundant renewable

energyresourceavailabletous.Yetthereisahugegapbetween our present use of solar energy and its enormous

potential (Lewis, 2007a, 2007b). This potential is demonstrated by the sheer energy throughput of natural

photosynthesis, indicating the feasibility of efficient solar energy ...

Artificial photosynthesis can contribute to reduce greenhouse gas emissions and dependence on fossil fuels by

harnessing solar energy. The key to achieving solar-driven water splitting is to create a light-absorbing

material that captures a solar photon and generates a wireless current harnessed by catalysts.

Artificial photosynthesis is a technology with immense potential that aims to emulate the natural

photosynthetic process. The process of natural photosynthesis involves the conversion of solar energy into

chemical energy, which is stored in organic compounds. Catalysis is an essential aspect of artificial

photosynthesis, as it facilitates the reactions that convert solar ...

This review summarizes the research trends of natural, semi-artificial and artificial photosynthesis in terms of

concepts, design, and examples. o. Biohydrogen production via ...

Photosynthesis provides a blueprint for solar energy storage in fuels. Indeed, all of the fossil-fuel-based energy

consumed today derives from sunlight harvested by photosynthetic organisms. Artificial photosynthesis

research applies the fundamental scientific principles of the natural process to the design of solar energy

conversion systems.

Ruthenium polypyridyl complexes are the most investigated one in the fields of solar energy conversion [13],

artificial photosynthesis [14], optical sensing [15], and luminescent probes for ...

This potential is demonstrated by the sheer energy throughput of natural photosynthesis, indicating the

feasibility of efficient solar energy conversion via photoinduced charge separation. A steadily improving

understanding of natural photosynthesis at the molecular level has been assisted by and inspired further the

creation of artificial ...

Oxygenic photosynthesis is the primary solar energy-conversion process that supports much of life on Earth. It

is initiated by photosystem II (PSII), an enzyme that extracts electrons from H2O and ...
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Because of this there are alternative and complementary approaches for utilizing solar energy. For example, it

may be possible to develop a highly efficient, artificial, molecular-based solar energy converting technology

which exploits the ...

Artificial Photosynthesis is a biomimetic approach [5-7] wherein the important structural elements and

reaction features of ''natural photosynthesis'' are used in conceptually simpler systems to achieve results of

natural photosynthesis. Since the solar energy conversion efficiency of natural photosynthesis is only a few

percent, hope is to ...

Artificial photosynthesis is an intriguing approach to solar-to-chemical energy conversion, wherein

photoelectrochemical strategy combines together the merits of both electrocatalysis and photocatalysis. Owing

to their structural regularity and synthetic tunability, metal-organic frameworks can make a great contribution

to this important ...

The solar energy conversion performed by the PETCs of phototrophs drives many ... J. Z. &  Reisner, E.

Advancing photosystem II photoelectrochemistry for semi-artificial photosynthesis. Nat. ...

Artificial Photosynthesis is a biomimetic approach [5, 6, 7] wherein the important structural elements and

reaction features of ''natural photosynthesis'' are used in conceptually simpler systems to achieve results of

natural photosynthesis. Since the solar energy conversion efficiency of natural photosynthesis is only a few

percent, hope is ...

A cell with a solar-to-chemical conversion efficiency of 10.5% yields ... Artificial photosynthesis is an ... they

designed a new system that captures energy from the sun with solar cells in lieu ...

Solar energy as the most promising renewable source could be the way to solve that problem, but it is variable

depending on day time and season. From this side, the understanding of photosynthesis process could be of

significant help for us to develop effective strategies of solar energy capturing, conversion, and storage.

Artificial photosynthesis, which uses solar energy to convert CO2 into chemicals and fuels, is emerging as a

promising path towards carbon neutrality.1,2 Given that carbon monoxide (CO) is a vital precursor for many

valuable fuels and chemicals in various industries,3,4 numerous artificial photosynthetic systems have been

developed for solar

DOI: 10.1016/J.JPHOTOCHEMREV.2017.02.001 Corpus ID: 99990892; Solar energy conversion: From

natural to artificial photosynthesis @article{ElKhouly2017SolarEC, title={Solar energy conversion: From

natural to artificial photosynthesis}, author={Mohamed E. El-Khouly and Eithar El-Mohsnawy and Shunichi

Fukuzumi}, journal={Journal of Photochemistry and Photobiology ...

Artificial photosynthesis is a chemical process that biomimics the natural process of photosynthesis.The term
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artificial photosynthesis is used loosely, referring to any scheme for capturing and then storing energy from

sunlight by producing a fuel, specifically a solar fuel. [1] An advantage of artificial photosynthesis would be

that the solar energy could converted and stored.

ConspectusSunlight is an abundant energy source for a sustainable society. Indeed, photosynthetic organisms

harness solar radiation to build the world around us by synthesizing energy-rich compounds from water and

CO2. However, numerous energy conversion bottlenecks in the natural system limits the overall efficiency of

photosynthesis; the most efficient plants do ...

The process of solar-to-fuel conversion using semiconductor photoelectrochemistry is termed "artificial

photosynthesis", and mimics natural photosynthesis to store solar energy in the form of useful fuels such as

hydrogen or hydrocarbons.

Photosynthesis is the natural process that converts solar photons into energy-rich products that are needed to

drive the biochemistry of life. Two ultrafast processes form the basis of ...

Using sun as the energy source, natural photosynthesis carries out a number of useful reactions such as

oxidation of water to molecular oxygen and fixation of CO(2) in the form of sugars. ... Artificial

photosynthesis: biomimetic approaches to solar energy conversion and storage Curr Opin Biotechnol. 2010

Jun;21(3) :298 ...

In recent years, there have been growing interests on simulating the natural photosynthesis in

solar-to-chemical energy conversion [38] [39] [40]. The development history is illustrated in Fig. 5a ...

Efficiently converting solar energy into chemical energy remains a formidable challenge in artificial

photosynthetic systems. To date, rarely has an artificial photosynthetic system operating in ...

Artificial photosynthesis: Uses solar energy to decompose water into hydrogen and oxygen using

photocatalysts: Solar energy or artificial light sources: ... It includes an analysis of key issues such as energy

conversion efficiency, environmental sustainability, technological constraints, and economic costs and

examines the technology''s ...

Artificial photosynthesis is an attractive strategy for converting solar energy into fuels, largely because the

Earth receives enough solar energy in one hour to meet humanity''s energy needs for ...

Photosystem II (PSII) is the water splitting enzyme of photosynthesis. Its appearance during evolution

dramatically changed the chemical composition of our planet and set in motion an unprecedented explosion in

biological activity. ... Photosynthetic energy conversion: natural and artificial Chem Soc Rev. 2009

Jan;38(1):185-96. doi: 10.1039 ...
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