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Does fluorination improve photoelectric properties of organic solar cells?

Introducing two fluorine atoms enhances hole mobility and improves JSC. The fluorination in organic solar

cells (OSCs) impacts the photoelectric propertiesof conjugated polymers. Here,two benzo

[1,2-c:4,5-c']dithiophene-4,8-dione (T1) based donor polymers with different numbers of fluorine substitutions

(F1 and F2) have been investigated.

 How do solar cells generate photocurrent?

According to the working principle of solar cells,photocurrent generation should go through those processes.

(Guldi and Prato,2000) Firstly,the active layer absorbs photons and generates excitons. Secondly,the excitons

diffuse to the donor-acceptor interface,where they separate to form free charges.

 How does fluorination affect optoelectronic properties?

(Zou et al.,2022,Chen et al.,2021) The strong electronegativity of the fluorine element may reduce the HOMO

energy level of the molecule,which in turn affects the open-circuit voltage (VOC); the fluorination effect has a

significant impacton the optoelectronic properties of the copolymer.

 Does fluorination improve OSC efficiency?

While device-performance-enhancing effects by fluorination of the donor units have also been observed,it is

less clearthat fluorine will always benefit the efficiency of the OSC,as there are several cases where the

efficiency drops,in particular with "over-fluorination",i.e.,when too many fluorine substituents are

incorporated.

ConspectusOrganic solar cells (OSCs) have been a rising star in the field of renewable energy since the

introduction of the bulk heterojunction (BHJ) in 1992. Recent advances have ...

Solar panels have become the poster child of renewable energy, but here''s the kicker--their environmental

footprint isn''t spotless. While photovoltaic (PV) systems generate clean electricity, ...

Conclusion The trifluoromethyl group''s triumph in PBZ-m-CF3 exemplifies molecular design''s power in

renewable energy. By strategically placing fluorine atoms, scientists transformed a 5.8% efficiency ...
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The results showed that fluorine substitution had an insignificant effect on polymer exciton binding energy

and carrier recombination dynamics in the ultrafast timescale. Nevertheless, it ...

Solar energy gets a boost this week as RIKEN researchers have now discovered that adding fluorine atoms to

light harvesting polymers improves their efficiency. This is a breakthrough for companies ...

Elucidating the Key Role of Fluorine in Improving the Charge Mobility of Electron Acceptor for

Non-fullerene Organic Solar Cells by Multiscale Simulations

Among many clean energy sources, solar energy has an inexhaustible advantage, which can be used rationally

to effectively alleviate the adverse impact of fossil materials on the ...

Fluorine plays a vital role in the manufacture of numerous products, ranging from Teflon to pharmaceuticals.

The ability to effectively collect and utilize fluorine not only mitigates environmental ...

The aim of this study was to identify whether and to what extent fluorine-based PV backsheets exhibit a

fluorine release into the gas phase during their thermal decomposition. The experiments were carried ...

Summary: Explore how fluorine battery energy storage is transforming renewable energy integration,

industrial operations, and smart grid systems. Discover its technical advantages, real-world ...
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