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Development of gold nanoparticle composite catalysts supported on metal oxides using layered
double hydroxide (LDH) nanoparticles (! Tokyo Metropolitan University, *Tokyo University of
Technology, *Hokkaido University) O Ayano Yoshida,! Kaho Okayama,' Akihiro Nakayama,'
Toru Murayama,' Takashi Fujita,> Norihito Sakaguchi,® Tetsuya Shimada,' Shinsuke Takagi,’'
Tamao Ishida!

Gold nanoparticles (Au NPs) intercalated in Mg-Al layered double hydroxide (LDH) were
deposited on acidic metal oxides (MOy) such as Nb,Os and SiO,, followed by calcination to
transform LDH to mixed metal oxide (MMO). Catalytic activity of the obtained Au@Mg-Al
MMOY/Si0; (Nb2Os) was markedly improved from that of Au/SiO, for CO oxidation. Given
that the catalytic activity depended on the kinds of acidic MOy and that the CO oxidation
proceeds at the interface between Au and MOy supports, it is likely that Au NPs not only contact
with LDH-derived MMO but also with MOy. Catalytic reactions using Au NPs and the acidic
sites of Nb,Os or SiO, was also examined and will be also reported in the presentation.
Keywords : Gold nanoparticles, Layered double hydroxide, Mixed metal oxide, CO oxidation

Nb2Os % D BER L (MO T EUARFR At & L CH @< 23, /hSledT /bt
ZHEFFTLOITEE LV, AWFZETIL, B IR EKER{E Y (Mg-Al LDH) T / ki I1Z 4
ZHEFE . 2 E NbOs=° SiOx IZEE L, BERL T2 2 & T, MMM O R
& LDH Hk0E ALY (MMO) % & e fit il OFH L 23 A 7-, LDH B I
Au e A X —H L — 3 Lizth, NbOs £ 721% Si0, &2 0 2 TR, 2258
3 % Z & T,LDH 2 MMO (2 #: S 1172 Au@Mg-Al MMO/MOy % 1572, XRD
TIEEHEOE—7 XA T ., TEM B2 TIXER 1.6-6.3 nm O 4T / ki 1
DHEFF I TV, CO bz X v i B M 2 FFE Al L 7265 . Au@Mg-Al
MMO/SiO; T, 50%CO Hafb IR L (T12) A 167°C & . Au/SiOz (2 b~ T fill fiE1%
PEARRKRELS B ELE, £72. AuwSiO, % HJE Mg-Al LDH T#HE L -
Au/SiO@Mg-Al MMO & b~ T b filt #7& 4 28 ) L 72, Au@Mg-Al
1o [AU@Ng Al MHOMNG,0,, & & u MMO/Nb,Os Tl Tip 1E 88°C L 72 -
50 . 7=, MOx OFEFEIZ L - T CO BBibiE
i oo, . Ausoangalmo TEPZAE L RO IS4 & Bk SO R
” . ' CHEITTDZEnD, & kif
30 I MMO 721 T2 < | D MO, &

’ #UISI0: LEALTWVWS I ENFRBRENT,

CO conversion /%

20

10
U—‘—.. -. L i ] .

e R HTIE MOx DEEAEIE D L fih

Temperature /°C ﬁi}i}f‘[}ﬁl’)b\f%*ﬁﬁﬂ‘ L7=dD T, ff
Fig1 Au@MMOMOxD COBETE I &) Sz L ErE3e 0 A
1 vol% COinair, SV 20,000 mLg"h™'. TT i& = "9“ Do

=
o
(=]

© The Chemical Society of Japan - B204-3vn-02 -



