
-1-

ist eine Wiley-VCH-Publikation / is a publication of Wiley-VCH.
Wiley-VCH Verlag GmbH & Co. KGaA; - A company of John Wiley & Sons, Inc.
Sitz der Gesellschaft / Location of company: Weinheim.
Vorsitzender des Aufsichtsrats: Stephen Michael Smith
Handelsregister/Trade Register: Mannheim HRB 432833
Persönlich haftender Gesellschafter: John Wiley & Sons GmbH, Sitz: Weinheim
Amtsgericht Mannheim, HRB 432296, Geschäftsführer: Bijan Ghawami, Dr. Jon Walmsley

Nr. 13/2016

Beyond the Rainbow Colors

Semiconducting ternary nanocrystals expand
the range of accessible light energy of solar
cells to the ultraviolet and infrared regions

Common solar cells made of crystalline silicon can only access
roughly half of the total sunlight spectrum for conversion of
light energy into electricity. Searching for more effective materi-
als, Chinese scientists have now combined three semiconducting
sulfide crystals to a ternary nanostructured photovoltaic system
that absorbs irradiation from ultraviolet to near infrared regions.
As they report in the journal Angewandte Chemie, the nanorods
effectively convert the full-spectrum light energy into electric
current. This discovery marks a new level in the development of
more efficient solar cells.

The photovoltaic material that is most commonly used today
is crystalline silicon, but it absorbs sunlight effectively only in
the visible region. Other semiconducting materials cover slight-
ly different regions of the solar spectrum, but the most efficient
photovoltaic materials would be clearly those that include every
region from the ultraviolet to the infrared. Shu-Hong Yu and Jun
Jiang and their collaborators at the University of Science and
Technology of China in Hefei have now introduced a nanostruc-
tured system made of three sulfide crystals. The ternary hybrid
material of zinc, cadmium, and copper sulfides effectively ab-
sorbs the ultraviolet, visible, and near infrared light, and the seg-
mented node-sheath structure of the tiny rods provides the ideal
energy band alignment for an effective accumulation of charge
carriers.
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The basis of this photocollecting system is nanosized rods of
zinc sulfide on which crystalline sheaths of cadmium sulfide are
deposited like an arrangement of pearls. The zinc sulfide basis
provides the UV absorption, while the cadmium sulfide covers
the visible light region. As a third component for IR absorption,
the scientists chose copper sulfide nanocrystals with copper de-
ficiencies, as this material is known to feature a special type of
absorption in the near-infrared region called surface plasmon
resonance. "These heteronanorods absorb across nearly the full
spectrum of solar energy," the scientists report.

To test the functionality of the nanorods, the scientists measured
their performance in a photoelectrochemical water-splitting cell.
Upon full-spectrum illumination, the photocurrent response was
pronounced, which was a first experimental evidence for the
successful design of their photovoltaic material. One of the cru-
cial achievements of this work, however, was the correct ad-
justing of the sensitive heterojunctions that connect the differ-
ent semiconducting structures to align the energy gaps of the
semiconducting materials. "Such a staggered alignment enables
the separation of the photogenerated electrons and holes in the
ternary hybrid nanostructure," say the authors. Although further
experiments have to be performed, this ternary semiconducting
system can be regarded as an important step toward a new gen-
eration of efficient solar cells covering the rainbow colors and
beyond.
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based on can be found in our online pressroom at http://
pressroom.angewandte.org.


