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Triplet-triplet annihilation-based photon upconversion (TTA-UC) converts lower-energy
(longer-wavelength) light into higher-energy (shorter-wavelength) light, which can be applied
in solar cells, photocatalysis, and biological imaging. Recently, TTA-UC materials that convert
visible light to ultraviolet light (UV), which are useful for photocatalysis and photo-redox
reactions, have attracted much attention. However, most conventional examples are solution
systems, which use volatile organic solvents and are difficult to handle for applications. In this
study, we developed a film material that shows efficient upconversion using a porous film. As
an emitter, we used UV-emissive TIPS-Nph (Figure 1)." This film sandwiched between quartz
substrates exhibited upconversion performance comparable to conventional solution systems.
Moreover, it is found to be possible to use weak light of about sunlight (~ mW cm™).
Keywords : Photon upconversion, Triplet-triplet annihilation; Visible light, Ultraviolet light;
Porous film

Bz ¥— (RER) tx I mnzpd— (BERR) RICEHRT 57200
SHIA - CHEIAMEBICESLS 7 by s Ty T ar =T g v (TTA-UC) Hifi.
KB EHSIEAE, AERA A= T~ DISHN A RETH D, Bt T, o
L Ry 7 AROSSCA A72 /I DS E~ZE BT D TTA-UC MERSHIFSE S dLhh
HTND, LLaRb, #ERMEIOZ It 2 AW TRiR Th o | st
DEBIAI AR L CD Z & eI H 0 M W LR EORES R H -
Too ARFFETIE, R—=TF AT 4 N LEEHNDZ ETRVBNNEG 2T v T —
Va vt 7 4 VIO AT T,

I E L TREREIEL TTA-UC il STV 285103856 D TIPS-Nph % H
W= (Figure 1), 1 A5 HAR CHEEA TR 7 4 )V DIIHER DR ERIZFDOT v 7
N— g UMEREE IR Z E D KL

FEEE (~ mW em?) D55V DR OF A3 A - Y Iy
HEThDZEBHBNL T, 228 G
™
ST W

. %R>ﬁ< 4¢
[1] N. Harada, Y. Sasaki, M. Hosoyamada, N. AN Tipsnpn UE fim
Kimizuka, N. Yanai, Angew. Chem. Int. Ed. 2021,
60, 142. Figure 1 Schematic illustration of a TTA-UC film.

© The Chemical Society of Japan - K602-1pm-02 -



