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Sintering inhibition of Au nanoparticles by the formation of a uniform SiOx monolayer on TiO;
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Metal nanoparticles are aggregated at high temperature, and the catalytic activities are
decreased. This phenomenon is called sintering and it is known as industrial problem. By the
way, it is reported that TMCTS (1,3,5,7-tetramethylcyclotetrasiloxane) can be chemisorbed on
TiO, which often used as catalyst support ). In this study, the sintering inhibition of Au
nanoparticles on Au/TiO; by the chemisorption of TMCTS, which is the SiOx precursor, on
TiO; of Au/TiO, was investigated. To clarify the chemisorption behavior of TMCTS on TiO»
of Au/TiO,, the infrared absorption spectra and TMCTS adsorption isotherms were measured.
Furthermore, the particle size and distribution of Au nanoparticles were measured by TEM
images, and it was indicated that sintering inhibition of Au nanoparticles was achieved by the
formation of a uniform SiOx monolayer on TiO, surface.

Keywords : Nanoparticles;, Chemisorption, Sintering

Au F R EO&R T R IIEIR FOKSICRB W Ty 2 Y 7 (BEsE) &
FlZ L9 <, MBEEMENME T4 5 2 LN TEMARRIEL o T D, ABFFETIL.
AWTIO, FITAbFWAE 7z TMCTS 0t bic L0 SiocfbEd, 242Xk Y Au
F IR DB T AR T,

TMCTS Z b5 s 872 AwTiO; (Z2xf LC, IR HIER L O TMCTS W& &HE
ZiToTlz, ZOREE AWTIO, @ TiO, KM EDAIZ TMCTS ML ERIAIC L7
BEENTWDZERHLNE o7, £7- SiOMERTED AwTiO, % 500 ‘CT2 K
MBERE L. TEM BIZ2 21T o -5 B4 1 1RT, Au T/ R 1Otk 788 2 Heilgs L
TG B BERRATO AWTIO, TiX 2.8 nm. BERLE D AWTIO, Ti 3.5 nm. BERE D
AWTiO-SiOx TIL 2.8 nm TH Y . TiO, E~D SiO, By @I L > T Au 7/
BTDOTZ N TEMEICEAZ ERHLNE ST,

(a) (b) ()
X1 %kt TEM BIZF5ER : (a) BERKAETD Aw/TiO:; (b) BERKE D Aw/TiO;;
(c) BEREH% D Au/TiO,-SiOx.

[1] H.Tada, Langmuir, 1996, 12, 968.

© The Chemical Society of Japan - A08-2am-14 -



