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Abstract This work explores the size-effect zifconia nanoparticles on the catalysis of Au/Zf@ CO
oxidation. Zirconia particles with different sizes (4rOP: 40~200 nm; ZrQ-AN: 18~25 nm; ZrQ-AD:
10~15 nm) was prepared from a single source of ZrO¢Giiy the deposition-precipitation method was
employed to prepare the Au/Zsr@atalysts. The samples were characterized with XRD, TEM, XRF and ni-
trogen adsorption measurements. While the Au particles in all the Au¢at8lysts appeared to show simi-
lar sizes (4-5 nm), the catalytic activity order of Au/Zp@D >Au/ZrO-AN>Au/ZrO,-CP revealed
clearly that smaller zirconia nanoparticled to Au/ZrQ catalyst with higher catalytic activity. The activity
improvement by reducing zirconia nanoparticle size seatiributable to the increased Au-zirconia junc-

tions in the catalysts.
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Tablel Textural properties and sizes of zirconia nanoparticles prepared by using different methods

BET surface/ . Pore volme/ 4 .
Sample _ Aver. pore size/nm - XLBA size”/nm  TEM size/nm Zr@-phas&/%
(m™g ) (cnrg )
ZrO,-CP 23 16.3 0.11 M22/T23 46200 M92/T8
ZrO,-AN 36 23.5 0.26 M21/T20 2025 M92/T8
Zr0,-AD 58 17.7 0.32 M12/T11 1915 M92/T8

#The average crystal size obtained with the Scherrer equation by usin&llhb) tliffraction (22=28.5°) for monoclinic and the (111) diffractiong¢230.4°) for
tetragonal crystals, respectiveljl and T represent monoclinic and tetragonal phase, respechiyetyl.6u( 1 11)/[1.61m( 111)+1+(111)].
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Figurel TEM images of Au/Zr@Qcatalysts
(A) Au/ZrO,-CP; (B) Au/ZrQ-AN; (C) Au/ZrO,-AD. The encircled particles are Au nanoparticleset: HRTEM image for selected area of Au/Z#N and
Au/ZrO,-AD catalysts
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Table2 Textural properties and CO oxidation activities of Au/Zo@talysts at 343 K

BET surface/ ) Ratex 107/ o
Catalyst 5 1 W (gold-load)/% Daf/nm Conversion/% . TOPPX107%s
(m™g ) (moleseg-cat)
Au/ZrO,CP 22 0.74 4.0 4.6 1.1 2.8
Au/ZrO,-AN 34 0.63 5.3 12.9 29 9.2
Au/ZrO,-AD 55 0.71 4.7 29.9 6.8 18.9

2 Au particle size was determined by TEM. About-5200 particles were chosen to determine the naimmeter of Au particles according to equatire ¥ nidy/
¥ . ®The turnover frequency (TOF) was calculated based on the numBaratbms exposed at the surfaces, which were estimatedtfeomean diameters of the
Au patrticles.
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Figure 2 Catalytic activity of Au catalysts supported on zirco-

nia nanoparticles
(A) Au/ZrO,-CP; @) Au/ZrO,-AN; (e) Au/ZrO,-AD
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Figure 3 Catalytic stability of Au/Zr@g-CP and Au/ZrG-AD
catalysts at 373 K

(A) AU/ZrO,-CP; (o) Au/ZrO,-AD
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