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Pd Catalysts Supported on Zr-Based Materials Used in Lean-Burn
Natural Gas Exhaust Combustion
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Abstract: A series of Zr-based supports such as ZrOy, Yo1Zro90x, Cen1Zr090x, and Alg1Zro9Ox Were prepared by a co-precipitation method.
The physicochemical properties of the supports were characterized by N, adsorption-desorption (the Brunauer-Emmet-Teller method) and
X-ray powder diffraction. The Pd-based catalysts were prepared with Pd supported on these supports by the impregnation method. The Pd
dispersion on the catalyst surface was characterized by CO chemisorption. The activity of the Pd-based catalysts in a simulated mixture gas
from lean-burn natural gas vehicles with and without SO, was tested. The results indicated that ZrO, modified by Y**, Ce*", or AI*" improved
the resistance of the catalysts to sulphur poisoning. The modification of Pd/ZrO, with Y** or AI** led to more active than the Pd/ZrO, catalyst
no matter with or without SO, in the simulated gas.
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Fig. 1. XRD patterns of different Zr-based support samples. YZr:
Yo0.12Zr0.90y; CeZr: Ceg1Zro90y; AlZr: Al 121 60
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Table 1 Pore structural properties of different Zr-based supports

Ager/ Pore volume Pore diameter
Surpport B

(m/g) (ml/g) (nm)
Zr0O, 20 0.05 6.6
YZr 25 0.08 9.3
Cezr 34 0.11 7.9
AlZr 31 0.10 7.3
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Fig. 2. CH, conversion in reaction gas without SO, (a) and with SO,
(b) as a function of reaction temperature over the four catalysts. Reac-
tion conditions: (a) CH,0.063%, CO 0.4%, O, 5%, CO, 12%, N, as
balance; (b) CH,0.0630%, CO 0.4%, O, 5%, CO, 12%, SO, 0.0006%,
N, as balance.
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Table 2 Light off (Tso) and complete conversion temperature (Tqo) of CH4 conversion over various catalysts in reaction gas withou and with SO,

Without SO,

With SO,

Catalyst ATso/°C ATgl°C
Tso/°C Too/°C (Too=Ts0)/°C Tso/°C Too/°C (Teo=Ts0) /°C

Pd/ZrO, 353 437 84 416 483 67 63 46

Pd/YZr 331 398 67 341 399 58 10

Pd/Cezr 412 500 88 419 507 88 7

Pd/AlZr 336 399 63 350 400 50 14

ATso and ATy represent Tso(with SO,) — Tso(Without SO,) and Teo(With SO,) — Teo(Without SOs), respectively.
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