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Effect of Zr* Doping on Structures and Performance of Nano-Structured
Au/TiO, Catalysts

ZHANG Bing SUN Chuan-Zhi QI Lei DONG Lin*
(School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093 China)

Abstract: A family of Zr* doped TiO, samples (denoted as TiZr,_0,) were prepared by addition of Zr*" and Ti*
precursors into ammonia solution and used as supports to obtain Au catalysts via deposition-precipitation with
urea. The catalysts were characterized by Ny-adsorption, XRD, XRF, HR-TEM and NHs-IR techniques, and their
catalytic performance over CO oxidation was also evaluated. The results indicate: (1) Anatase titania-zirconia solid
solutions with larger surface area could be formed by doping a small amount of Zr**, while amorphous structures
appear when doping amount increases to more than 10%. (2) The ratio of Lewis acid site of the catalysts is
determined by the nature of supports, i.e., amorphous and crystalline supports produce small and large ratio of
Lewis acid site, respectively. (3) The particle size of Au is mainly influenced by the properties of the support. For
supports with more structure defects and larger ratio of Lewis acid site, the growth and migration of Au particles
are suppressed and small Au particles are obtained. (4) The doping of a small amount of Z1** effectively inhibits
the sintering of Au, thus making the catalyst shown a good activity in CO oxidation with full conversion of CO at

room temperature.
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Fig.1 XRD patterns of Ti,Zr, O, supports
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Fig.2 XRD patterns of Au/TiZr,0, catalysts
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Table 1 Cell parameters and BET surface area for Ti,Zr, O, supports

Catalyst a=b / nm ¢/ nm Ve / nm? Sper/ (m?+ ™)

TiO, 0.378 4 0.952 9 0.136 442 59
TigwZro0 0> 0.379 1 0.955 6 0.137 336 60
Tig95Zr0050, 0.380 1 0.958 2 0.138 437 94
TigeZ10100> 0.380 7 09723 0.140 918 199
TiosoZr0200> — — — 201
Tig70210300> — — — 234
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Table 2 Elemental content analysis for Au/Ti,Zr, O, catalysts

Catalyst Au loading / Cl loading / Ti loading / Zr loading / Nzl Nz
wt% wt% wt% wt% (actual loading)  (nominal loading)

Au/TiO, 2.06 0.0430 58.67 0 0:100 0 :100
Au/TiggZro0n02 2.01 0.0018 57.43 1.17 1.06:99 1:99
Au/Tigo5Zr0050> 1.97 0 53.72 5.39 5.00:95 5195
Au/TionZir0100, 1.98 0.0089 49.59 10.69 10.18:90 10:90
Au/TigsoZr:00, 1.93 0 42.44 19.44 19.23:80 20:80
Au/Tig70Zr0;00, 1.97 0 35.68 27.33 28.14:70 30:70
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Fig.3 TEM images of (a) Au/TiO,, (b) Au/TigwZro00s, (¢) Au/TigeZrg 100, and (d) Au/Tigz0Zry30, catalysts
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Table 3 NH,;-IR peak areas of TiO,, TiywZr,O2 TipeZroO, and TiyZr0,

Sample Brgnsted acid Lewis acid L/ (B+L)
TiO, 145.18 23775 62.09%
TiosZ10005 274.15 396.72 59.14%
TiooZt0100: 529.19 240.37 31.23%
TionZrox05 839.24 22439 21.10%
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