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Table 1 Physicochemical properties of Rh, Pd and Pt

Rh Pd Pt

Clarke number 1x1077 1x10°° 5x1077
Melting point/°C 1960 1552 1769
Vapor pressure 14x10° 4.9x10° 1.2x10°
at 1400 °C¥atm RhO2(9) Pd(g) PtO2(9)
Cohesive energy/eV 3.03 3.91 5.86
AG°{(MOx)/kJ at 25°C ~132 ~167 -81
AG°{(MOx)/kJ at 1000°C -8 38 68
(Rh203) (PdO) (PtO2)

2 In equilibrium with 1 atm Os.



Figure captions

Fig. 1 Structural changes of supported metals in response to

physical or chemical stimuli®).

Fig. 2 An illustrative mechanism, with times given as taken
from the beginning of the reaction, of three elementary steps
at 298 K for the disintegration of Rh clusters on Al,O3 during
CO adsorption by time-resolved DXAFS'"),

Fig. 3 Structural models of (a) truncated cuboctahedral Rh
crystallite epitaxially grown on CeO; and (b) Rh/CeO;
reduced at 1173 K. Views along the [001] %%

Fig. 4 TEM photographs of 0.4wt% Rh/ZrO; after (a) air
ageing (10% H2Ofair, 900 °C, 25 h) and (b) reduction
treatment (20% Hz, 800 °C, 5 h).

Fig.5 Comparison of the solid solution of the precious
metal for various perovskites. A longer bar indicates a better
self-regeneration performance. X indicates that the precious

metal does not form a solid solution with the perovskite®.

Fig.6 TEM images of supported Rh catalysts. a) 0.4 wt%
Rh/y-Al;O3 and b) 0.4 wt% Rh/AIPO4 aged in a stream of
10% H,Ofair at 900 °C for 500 h*®).

Fig. 7 Light-off temperature (T10%) 0of NO conversion over
supported Rh with various loadings. Light-off is defined as
10% conversion of NO. The catalyst (0.05 g, aged in a
stream of 10% H,O/air at 900 °C for 25 h) was heated at the
constant rate of 10 °C-min! in a stream of gaseous mixture of
NO (0.050%), CO (0.510%) CsHs (0.039%), O, (0.400%) and

He (balance) supplied at 100 cm3- min~2.



Recent advances in catalytic materials for less precious
metal loadings. Masato MACHIDA (Kumamoto University,
Kumamoto 860-8555, Japan)

A recent serious problem with precious metals is
concerned with their rapidly increasing use as catalysts in
automobile exhaust after-treatment.  To lessen the amount of
precious metals in automotive catalysts, a new concept of
catalyst design that achieves self-regeneration has been
recently developed. The methodology for designing less
precious metal catalysts is reviewed.

Key-words: Precious  metal, automotive  catalyst,
metal-support interaction
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