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Abstract : The research was conducted to characterize of Rh-Pd-Pt TWC with a double-layer washcoat for gasoline
vehicle. The physical characteristics on surface of catalyst were inspected by BET, SEM and TEM. The characteristics
of catalytic reaction were examined by the TPD/TPR and CO-pulse chemisorption. The catalyst 6Hx(0.35x11x3)
showed superior conversion performance after hydrothermal aging process, which was due to small difference of the

surface area between.the fresh and the aged catalyst. The CO-chemisorption and surface area were superior in the 600
cpsi catalyst than other catalysts, this catalyst also shown the higher conversion efficiency of the exhaust emissions.
From the TPR test, the conversion performance of the aged catalyst was decreased by the agglomeration and sintering
of the PM and metal oxides. From the TPD result, it was found that the NO chemisorption was happed on the
bottom-layer washcoat with Pd, and the NO chemisorption was re-happened on the upper-layer washcoat with Pt and

Rh in the desorption process.
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Dosmg loop (2.5 ml)

Vacuum pump

Fig. 1 Apparatus of CO-pulse chemisorption
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Table 1 Light-off temperature of THC on the double layer

TWC
tot. PMs Fresh 6eyc. aged
Catalyst Ly
(g/it.) LOTsgo LOTso

6Hx(0.35x9x1) 3.88 344 . -
6Hx(0.35%x9x3) 4.59 294 403
6Hx(0.35x11x1) 4.59 348 -
6Hx(0.35x11%3) 5.3 318 370
6Hx(0.35x13x1) 5.3 334 375
6Hy(0.35x11x3) 5.3 - (400) 431(467)
6Hy(0.54x9%3} 7 - (385) 394(493)
6Hy(0.54x11x3) 8 - (387) 478(493)
6Hy(0.54x13x1) 8 - (387) 433(477)
6Hy(0.54x13x3) 9 - (390) -(507)
9Hy(0.54x14x1) 8.5 (392) 409(430)
9Hx(0.6x11x3) 9.1 (382) 421(448)
9Hy(0.6%11x3) 9.1 (355) 359(455)
9Hx(0.6x14x1) 9.7 (430) 427(447)
9Hx(0.6x14x3) 10.9 397 399(490)

- . not measure, ( ) parenthesis: results of model gas reaction.
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Fig. 2 BET surface areas of the fresh and 2 cylce aged
6Hx(Rh-Pd-Pt) catalysts of 600 cpsi substrate
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Fig. 3 BET surface areas of the fresh and 6 cycle aged
9Hx(Rh-Pd-Pt) catalysts of 900 cpsi substrate
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Fig. 5 The collaps of the substrate and washcoat at 6Hy(0.35%11x3) catalyst on the hydrothermal aging mode by SEM. (a) fresh,
(b) 2 cycle, (¢) 6 cycle aged catalyst
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Fig. 7 The amount of the chemisorbed CO by CO-pulse
chemisorption on the 6Hx(Rh-Pd-Pt) catalysts

(d)
Fig. 6 The deactivation of PMs at 6Hy(0.35x11x3) catalyst on the hydrothermal oxidative aging mode by TEM. (a) fresh
catalyst, (b) 2 cycle, (c, d) 4 cycle aged catalyst
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Fig. 8 The amount of the chemisorbed CO by CO-pulse
chemisorption on the 9Hy(Rh-Pd-Pt) catalysts
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Fig. 10 NO-TPD curves for the fresh catalyst; (a) 6Hx
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adsorption of 2.93 % CO/N; at room temperature
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Characteristics of Rh-Pd-Pt Three-Way Catalysts with Double-Layer Washcoat on the Hydrothermal Aging
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Fig. 12 TPR curves for the fresh and aged catalysts; following
the oxidation of O, at 400°C. (a) bottom layer
washcoat with Pd of 6Hx(0.35x11x3); (b)bottom
layer washcoat with Pd of 6Hx(0.35x9x3); (c)
6Hx(0.35x11x3); (d) 6Hx(0.35%9x3); (e) 2 cycle aged
6Hx(0.35x11x3); (f) 2 cycle aged 6Hx(0.35%9x%3)
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