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Development of a highly efficient heavy metal-free visible-to-UV photon upconversion system
(! Grad. Sch. Eng., Kyushu Univ.,> CMS, Kyushu Univ., > PRESTO, JST) OMasanori Uji,!
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Triplet-triplet annihilation-based photon upconversion (TTA-UC) has the potential to
efficiently convert lower energy photons into higher energy photons at low excitation intensity.
In particular, converting visible light to ultraviolet light is attracting attention in applications
such as photocatalytic fuel production and environmental cleanup. The high UC efficiency of
20.5% has been reported for visible-to-UV TTA-UC, but it contains costly heavy metal ions. !
On the other hand, the highest efficiency of the heavy metal-free visible-to-UV TTA-UC
system has been limited to 8.2%. ?

In this study, we report the highest efficiency of heavy metal-free visible-to-UV TTA-UC by
combining a heavy metal-free coumarin derivative CBDAC with a naphthalene derivative
TIPS-Nph. By irradiating a deaerated toluene solution of CBDAC/TIPS-Nph with a 445 nm
laser, we achieved a high UC efficiency of 20.3%, which is a significant improvement over the
previous record of 8.2%. ¥
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AAFZETIE, 7~ U VaBEK CBDAC &7 % L U iFEIK TIPS-Nph ZHHAED
BHZ LT, BB YU —homdROAHH—%4 TTA-UC %R L7-. CBDAC
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