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Influence of Crystal Structure of Y,0;-Stabilized Zirconia

on Three-way Catalytic Performance of Supported Rhodium Catalyst
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The catalytic perfromance of Rh catalysts supported on Y,Os-stabilized ZrO, with different crystal structures for three-way

catalytic (TWC) reactions was investigated. The highest TWC performance was achieved on Rh catalyst supported on 2 mol%

Y,0;-stabilized ZrO, (TZ-2Y) with a mixture of monoclinic and tetragonal phases. The presence of crystallite Rh particles

interacting moderately with support, which affects the site geometry and the surface electric state of Rh, was suspected to be

responsible for high TWC peformance.
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Table 1. List of YSZ support and physico-chemical properties of supported Rh catalysts.

Composition Crystal phase }SIIIEl;Fg_slurface arca® Fchod/ilg)le)zrsion
TZ-0 V4{0)) monoclinic 14 0.12
TZ-2Y 2 mol% Y203 + ZrO2 monolcinic + tetragonal 16 0.22
TZ-3Y 3 mol% Y203 + ZrOz monolcinic + tetragonal 16 0.15
TZ-4Y 4 mol% Y20s3 + ZrOz tetragonal 7 0.09
TZ-6Y 6 mol% Y203 + ZrO2 tetragonal 7 0.23
TZ-8Y 8 mol% Y203 + ZrO» cubic 7 0.26
TZ-10Y 10 mol% Y203 + ZrO> cubic 6 0.30

* BET surface data were provided from Tosoh.
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Fig. 1. XRD patterns of YSZ with different Y,O; content.

Fig. 2. TEM images of supported Rh catalysts.
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Fig. 3. H,-TPR profiles of supported Rh catalysts.
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Fig. 4. Conversion efficiencies of CO, C;Hys and NO as a
function of temperature for TWC reaction over supported Rh

catalysts.
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Fig. 5. FT-IR spectra of CO species adsorbed on supported Rh

catalysts.
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