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A strategy to fabricate organic solar cells
with efficiencies over 17 % using non-
harmful solvents

November 12 2021, by Ingrid Fadelli
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Photovoltaic performance of the organic solar cells created by the researchers.
Credit: Nature Energy (2021). Chen et al.

Over the past few years, engineers have created increasingly advanced
technologies to produce and store energy more sustainably. Solar cells
made of organic molecules or polymers are among the most promising

sustainable energy solutions, as they are typically thin, lightweight and
flexible.
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Despite their advantages, most organic solar cells developed so far have
low power conversion efficiencies (PCEs) of approximately 5 percent,
which are significantly low compared to the 18-25 percent efficiencies
of inorganic solar cells. In recent years, some engineers were able to
develop organic solar cells with PCEs above 18 percent using Y-series
non-fullerene acceptors (NFAs), a specific type of acceptor for solar
devices.

To achieve these efficiencies, however, developers also need to use low-
boiling-point and toxic solvents, such as chloroform. When these toxic
solvents are substituted with environmentally friendly ones, the PCEs of
organic solar cells tend to drop substantially.

Researchers at Soochow University in China, the Institute of
Macromolecular Chemistry of the Czech Academy of Sciences, and
other institutes worldwide have recently introduced a new strategy to
create organic solar cells with acceptable PCEs using environmentally
friendly solvents. This strategy, introduced in a paper published in
Nature Energy, allowed them to create organic solar cells with
efficiencies above 17 percent, without using solvents that are harmful
for humans and the environment.

"We obtain certificated PCEs over 17 percent in organic solar cells
processed from a green solvent paraxylene (PX) by a guest-assisted
assembly strategy, where a third component (guest) is employed to
manipulate the molecular interaction of the binary blend," Haiyang Chen
and his colleagues wrote in their paper. "In addition, the high-boiling
green solvent PX enables us to deposit a uniform large-area module
(36cm?) with a high efficiency of over 14 percent."

In addition to being more efficient than many other organic solar cells
created in the past, the devices created by Chen and his colleagues have

a good operational stability, which is an essential quality for solar
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technologies to be applicable in real-world settings. This stability is
further supported by the strong molecular interactions between host and
guest molecules in the cells.

The researchers evaluated the effectiveness and generalizability of their
guest-assisted solar cell-assembly strategy in a series of tests and
experiments. Remarkably, they found that it generalized well and could
also be implemented using other 'guest' components.

"The key features enabled by our strategy, including non-halogenated
green solvent processability, uniform, large-area module, annealing-free
production, high efficiency and excellent stability, are among the critical
requirements for the industrial development of organic solar cells," Chen
and his colleagues wrote in their paper.

In the future, the guest-assisted assembly strategy could pave the way
toward the development of large-area organic solar cells with high PCEs,
using environmentally friendly solvents instead of toxic ones. Ultimately,
this could facilitate the industrial development of organic solar cells and
promote their large-scale implementation.

More information: Haiyang Chen et al, A guest-assisted molecular-
organization approach for >17% efficiency organic solar cells using
environmentally friendly solvents, Nature Energy (2021). DOL:
10.1038/541560-021-00923-5
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