
 

New blended solar cells yield high power
conversion efficiencies
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Schematic illustration of the distribution of the materials in the semiconductor
layer for the OPV cell. ITIC is selectively located at the interface of PTzBT and
PCBM domains, which leads to an efficient charge carrier (photocurrent)
generation. Credit: Itaru Osaka, Hiroshima University
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Researchers at Hiroshima University in Japan have blended together
various polymer and molecular semiconductors as photo-absorbers to
create a solar cell with increased power efficiencies and electricity
generation. These types of solar cells, known as organic photovoltaics
(OPV), are devices that generate electricity when light is incident upon
their photo-absorbers. The efficiency of a solar cell is determined by
comparing how much electricity is generated to how much light is
incident upon the cell. This is referred to as "photon harvest," or how
many particles of light are converted into electrical current. The more
efficient the solar cell, the more cost effective and pragmatic the cell is
for commercial use.

The team at the Graduate School of Advanced Science and Engineering
added only a small amount of a compound that absorbs long wavelengths
of light resulting in an OPV that was 1.5 times more efficient than the
version without the compound. The compound was able to enhance the
absorption intensity due to the optical interference effect within the
device. The group went on to show that how they are distributed is key
to further improved power generation efficiency.

"The addition of a very small amount of a sensitizer material to an OPV
cell, which consists of a semiconducting polymer that we developed
previously and along with other materials," said Itaru Osaka,
corresponding author of the paper, published November 2020 in 
Macromolecules.

"This leads to a significant increase in the photocurrent and thereby the 
power conversion efficiency due to the amplified photon absorption that
originates in the optical interference effect. A key is to use a very
specific polymer, one that allows us to have a very thick semiconductor
layer for OPV cells, which significantly enhances optical interference
effect compared to a thin layer."
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As for future work, Osaka has his eyes set on pushing the boundaries of
state of the art solar cells.

"Our next step is to develop better semiconducting polymers as the host
material for this type of OPV and better sensitizer materials that can
absorb more photons in the longer wavelength regions. This would lead
to the realization of the world's highest efficiency in OPV cells."

  More information: Masahiko Saito et al. Significantly Sensitized
Ternary Blend Polymer Solar Cells with a Very Small Content of the
Narrow-Band Gap Third Component That Utilizes Optical Interference, 
Macromolecules (2020). DOI: 10.1021/acs.macromol.0c01787
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