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Light and Air

https://www.pnas.org/content/pnas/103/5/1194.full.pdf
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Photosynthesis of Plants 
as an example of a Photocatalytic Reaction

By At09kg - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=17219609

Photocatalyst in work

https://www.clear-up.eu/
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PC(heterogeneous sensitizer such as TiO2) + H2O(g) + hv → ºOH

Photocatalyst Process

Self Cleaning mechanism in Earth’s atmosphere

O3 (molecular sensitizer) + H2O(g) + hv → 2ºOH + O2

Photosynthesis of Plants 
as an example of a Photocatalytic 
Reaction

Photocatalyst in work

https://www.clear-up.eu/
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Photo

Energy in the form of light

Catalyst

A material that induces a reaction but is not 

consumed or transformed by it. 

The catalyst remains constantly available.  

ACS Catal. 2020, 10, 5493−5501Source: European Federation of Photocatalysis
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V. Binas, et all, J Materiomics 3 (2017) 3-16

The project has received funding from the LIFE Programme of 

the European Union under GA number LIFE19 ENV/GR/000100

Motivation How it works?

Wednesday, 24 January 2024

LIFE VISIONS ONLINE COURSE



FORTH / IESL / TCM

@ Vassilios Binas

https://doi.org/10.1038/s41467-021-22839-0
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H. Ren et al. / Journal of Hazardous Materials 325 (2017) 340–366 

Crystal structures of different photocatalytic materials
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Energy levels of the conduction band minimum (ECB, red) and the valence band maximum (EVB, green) of the

photocatalysts indicate the reducing ability of their photogenarated electrons (large negative ECB) and the oxidizing

ability of their photogenarated holes (large positive EVB)
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Elements constructing heterogeneous photocatalysts
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band structure engineered semiconductors
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Metal Oxide Semiconductors Perovskite and ilmenite type Oxides
(Titanates, Tungstates, Vanadates etc)

Carbon Nitride g-C3N4 Nanosheets / Hybrid materials
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V. Binas, et all, J Materiomics 3 (2017) 3-16 Chapter 15
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primary and secondary 
schools in the EU 
71 million of students
4.8 million of teachers
800 hours / year
1/3 of the day 

20% of the total population

one of every three 
students in Europe 

has asthma or allergies

20% of the total population
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Man-Made Natural Sources

Urban and Industrial Areas Air Pollutants:

Sulfur Oxides (SOx), Nitrogen Oxides (NOx), Carbon Oxide (CO)
Volatile Organic Compounds (VOC):  Benzene, Toluene, Xylene

Major Issue for Humans’ Health

People Spent ~90 % of  their Time Indoor

Perfumes, Detergents, Paints, Laquers, Varnishes, Wall Boards

Air-Toxic Sources at Public Buildings, Working Places and Houses

Aldehydes (HCHO, CH3CHO), Benzene, Toluene, Xylene

Most Abundant Indoor Air-Toxics
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V. Binas, et all, Topics in Catalysis, 63, 875–881 (2020)

Photochemical degradation of  NO

Calcareous filler panels Cementitious filler panels

V. Binas, et all, Construction and Building Materials 168 (2018) 923–930
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V. Binas, et al, Appl. Sci. 2019, 9(22), 4837
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