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Influence of Adding Different Alkaline-Earth Elements on Performance
of Rh/Ceg35Zro55M0.1001.90tPt/La-Al,O; Three-Way Catalysts

WU Dongdong, GUO Jiaxiu, LI Yile, GONG Maochu, CHEN Yaogiang”

Key Laboratory of Green Chemistry and Technology of the Ministry of Education, College of Chemistry,
Sichuan University, Chengdu 610064, Sichuan, China

Abstract: Ceg35Zros5Mo.100190 (CZM; M = Mg, Ca, Sr, and Ba) compounds with different alkaline-earth elements were prepared by the
co-precipitation method and characterized by specific surface area measurement, oxygen storage capacity (OSC) measurements, tempera-
ture-programmed reduction, and X-ray diffraction. The low Pt-Rh content three-way catalysts (TWC) were prepared by using CZM and
La-Al,03as the support, and the performance of TWC was investigated. The results showed that after calcination at 600 °C for 5 h, the CZCa
had a specific surface area of 109 m?/g, and it still maintained a specific surface area of 47 m%g when aged at 1 000 °C for 5 h. All the fresh
samples showed good reduction ability at low temperature, and the aged CZCa exhibited the best reduction property. The aged CZCa had
OSC of 389 umol/g. All the samples calcined at 600 °C were presented as cubic crystalline phase. However, after aging at 1 000 °C for 5 h,
the samples still exhibited stable cubic structure except CZMg. All the fresh catalyst samples possessed good light-off properties at low tem-
perature. After being aged in hydrothermal system at 1 000 °C for 5 h, the Rh/CZCa + Pt/La-Al,Os still had very low light-off temperature,
indicating that the catalyst had the excellent hydrothermal stability.

Key words: precious metal; three-way catalyst; alkaline-earth metal; light-off temperature; oxygen storage capacity
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Table 1 Surface area (Ager), pore volume (V;), and oxygen stor-
age capacity (OSC) of fresh and aged Cep35Zr055Mo.1001.00 (CZM; M
= Mg, Ca, Sr, Ba) calcined at different temperatures

Calcined at 600 °C (fresh)  Calcined at 1000 °C (aged)

sample  Ager/  Vy/  OSC Ager/  VJ  OSC
(m*g) (ml/g) (umol/g) (m?g) (mlig) (umol/g)
CZMg 100 024 469 35 008 328
czCa 109 023 498 47 012 389
czsr 85 018 435 31 006 350
CZBa 89 016 390 21 008 363
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Fig. 1. XRD patterns of fresh (a) and aged (b) CZM samples. (1)
CZMg; (2) CZCa; (3) CZSr; (4) CZBa.
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Table 2 Cell parameters and average particle size of CZM calcined at
different temperatures

Cell parameter (nm) Average particle size (nm)

Sample

600 °C 1000 °C 600 °C 1000 °C
CZMg 0.524 0.525 5.3 13.2
CZCa 0.526 0.523 48 11.7
CZsr 0.523 0.521 5.3 14.7
CZBa 0.535 0.532 5.6 7.5
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Fig. 2. TPR profiles of the fresh (a) and aged (b) CZM samples. (1)
CZMg; (2) CZCa; (3) CZSr; (4) CZBa.
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Fig. 3. The conversion of C3Hg, CO, and NO over three-way catalyst (TWC) samples as a function of reaction temperature.
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Table 3 Light-off temperature (Tso), complete conversion temperature (Tgo), and AT (Tgo—Tso) 0f C3Hs, CO, and NO over TWC samples
Cs3Hs CcO NO
Sample Ts0/°C Too/°C AT/°C Ts0/°C Too/°C AT/°C Tso/°C Too/°C AT/°C
Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged Fresh Aged
Rh/CZMg+Pt/La-Al,04 258 332 290 426 32 94 134 183 150 198 16 15 242 287 256 313 14 26
Rh/CZCa+Pt/La-Al,0; 271 317 307 416 36 99 139 203 158 220 19 17 244 289 272 316 28 27
Rh/CZSr+Pt/La-Al,03 271 360 306 441 35 81 145 208 163 227 18 19 237 289 255 315 18 26
Rh/CZBa+Pt/La-Al,04 257 358 298 454 41 96 137 186 169 209 32 23 226 291 255 316 29 25

302220 B g A A ) 3 2 R K, 2 TR
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