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Synthesis of Cu nanoparticles/titanium oxide composites and their catalytic activities for
benzyl alcohol oxidation (! Chuo University Graduate School, ? Chuo University)OMasahiro
Suzuki'!, Yuma Watanabe?, Shunya Sakane?, Hideki Tanaka®

Copper is expected as an alternative catalyst for precious metals such as gold and silver due
to its inexpensiveness and abundance on the earth. However, there is a problem that Cu
nanoparticles (NPs) are easily oxidized and deactivated. We have reported that Cu NPs were
synthesized by photoreduction method using titanium oxide (TiO). The Cu NPs are expected
to be used again as a catalyst by light re-irradiation even after the Cu NPs were deactivated. In
this study, we investigated the catalytic activities of Cu NP-TiO, composites for benzyl alcohol
oxidation after light re-irradiation. Copper acetate and anatase-type TiO, carrier were dispersed
in a mixed solution of water and ethanol, and Cu NPs were synthesized by a photoreduction
method using LED light (~365 nm). For Cu NP-TiO,, potassium carbonate, tridecane, and
benzyl alcohol were added under acetonitrile, and the reaction was carried out with heating and
stirring. After the reaction, Cu NP-TiO, was irradiated again by LED light, and the reactant
was added and reacted again. The reaction rate was evaluated by gas chromatography (GC). As
a result, the peak of benzaldehyde as a product was detected in the Cu NP-TiO, composites,
but not in TiO; alone, indicating that Cu NPs act as a catalyst. When the reaction was carried
out after Cu NP-TiO; were irradiated again by LED light, benzaldehyde was detected again.
From this result, it was found that Cu NP got reactivated by light re-irradiation.

Keywords : Cu nanoparticle, Titanium oxide, Benzyl alcohol, Catalytic activity,
Photoreduction

X2 CHIER BICBEICFET D720, &R CoasBiitofERL LT
N TS, L, #lF kit (Cu NP) 1B bmMENELS . 3 <ITHRFEL
TLEIEWVWORMEND D, TIETHXIIMILT X 2 (TiO) & W THRIEICIEIC &
D CuNP ZARLTE7/= D, Z D Cu NP NIJEHITIEHE U CHA T IUE, it
ELTIUH A7 NVTHZENAREE D, AP TIE, Cu NP-TIO, HARIZIB W T,
R DNVT IV 32— )L OFEEUSI R Dt & LT, JERR 2\ 72 Cu NP O FHE
P ZEHT L2 HE L,

FT, KETF ) VORGERPICERES, 7% —E8H TiO, Z/r#i S &, LED
Y (~365nm) ZHWEETTIEICEL Y CuNP &8 L7z, CuNP-TiO X7 & b=k
UILVETIREEDY) UL, NITHy, RUDLT IV a— 2Nz, NEGEEL 220N
OGSz, S%., Cu NP-TiOx [XBUX L, YIRS L 72RO SO % 87
T A CTHERS S, EBPORERKISHEIIT A7 v~ N 75 7 4 —(GC)
AW CRME L7z,

AL L2 Cu NP-TiO, TIEAERB DR AT VTF b RO —7 B’ Eni=a8,
TiO, A TITME SN o727280, Cu NP 2t LT CTW\Wb 2 & 2R L
7oo ROGHBICH LG U7 RIS S/ 5 & FIERICR XT VT b R
A, RRREHZ X > THIEM LT 2 Z &0 mnoTz,

1) Masaya, M. et al. Chem. Lett. 2017, 46, 1403—1405.

© The Chemical Society of Japan - A202-2pm-04 -



