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BE: RARKER & T AR BaO #m[f) Ba St ALOs FE il (Ba-AlLOs). KRR Ny MR B - BN . X 5 26477 5 A& R e T
LI PR AR HEAT T RAL. S5 R W], BaO TS IIE N 8% IF, Ba-AlOs Ff b FLAT Fe A (1 UM PE R < 55 K 110 28 10 18 2 0 S5k 8% (1
RIMMRYE; 2 1273 K Ki5e 5 h g, H LR AR AL 002 142 m>/g A1 0.45 ml/g; T 1373 K Ki%% 5 h J5 2050 114 m’/g A
0.37 ml/g. DL Ba-ALOs #Kl #itk, R EHUE R % T Pt-Rh &0 1.5 g/L BT A0S M 45 LR U, BaO 1)
I8 0T A AR AT L T ke I AT, B BaO il 8% R, MK ARG M 5 i, B 5 RS ) i A L T e ) R TR
39k 513 F1 557 K.
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Effects of BaO Content on Properties of Ba-Modified Alumina and Catalytic
Performance of Its Supported Pt-Rh Close-Coupled Catalysts

YAO Yanling, HE Shengnan, SHI Zhonghua, GONG Maochu, CHEN Yaoqiang"

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

Abstract: In order to improve catalytic activity and thermal resistance of close-coupled catalysts, Ba-modified alumina (Ba-Al,Os3) with
different BaO contents was prepared by the peptization method. All samples were characterized by low temperature N, adsorp-
tion-desorption, X-ray diffraction, and NH3 temperature-programmed desorption. The results showed that the Ba-AL,O; sample with 8% BaO
exhibited the best textural properties, the largest acidic amount, and the strongest surface acidity. Its specific surface area and pore volume
were 142 mz/g and 0.45 ml/g after calcination at 1273 K for 5 h and 114 mz/g and 0.37 ml/g after calcination at 1373 K for 5 h, respectively.
Pt-Rh close-coupled catalysts supported on Ba-Al,O3; were prepared by impregnation method with Pt-Rh content of 1.5 g/L. The catalytic
activity results showed that adding BaO into the support can effectively improve the catalyst activity in propane conversion. When the BaO
content was 8%, the catalyst exhibited the best catalytic performance. The light-off temperatures for propane over fresh and aged catalysts
were 513 and 557 K, respectively.

Key words: alumina; barium oxide; platinum; rhodium; close-coupled catalyst; thermal stability; propane
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Table 1 Specific surface area and pore volume of the Ba-Al,O5 samples calcined at different temperatures

Specific surface area (m*/g)

Pore volume (ml/g)

Sample

873 K 1273 K 1373 K 873 K 1273 K 1373 K
0% Ba-ALOs; 265 110 38 0.47 0.40 0.11
3% Ba-ALOs 291 131 65 0.48 0.41 0.23
5% Ba-ALL,Os 292 132 90 0.48 0.41 0.26
8% Ba-ALOs 273 142 114 0.50 0.45 0.37
10% Ba-ALO; 276 139 105 0.47 0.42 0.32
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Fig. 1. N, adsorption-desorption isotherms (a) and pore size distribu-
tion (b) of the Ba-Al,O; samples calcined at 1373 K for 5 h.
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Fig. 2. XRD patterns of the Ba-Al,05 samples calcined at 1373 K for
5h.
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Fig. 3. XRD patterns of the 8% Ba-Al,0O; sample calcined at different
temperatures.
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Fig. 4. NH;-TPD profiles of the Ba-Al,O; samples calcined at 1273
K for 5 h.
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Fig. 5. C;H;s conversion as a function of reaction temperatures over the Pt-Rh/Ba-Al,O5 samples. (a) Fresh; (b) Aged.
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