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High Surface Area Bauxite: Preparation, Characterization and Application
in CO Oxidation Reaction
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(National Engineering Research Center of Chemical Fertilizer Catalyst, Fuzhou University, Fuzhou 350002, China)

Abstract: The hydrothermally treated bauxite with high surface area was employed as the Pt based catalyst
support. A series of Pt/bauxite catalysts were prepared by incipient-wetness impregnation method. The loading of
Pt was varied from 0.5wt% to 2.0wt% . The catalysts were characterized by XRF, low temperature nitrogen
adsorption-desorption, XRD, H,-TPR and CO-TPD. The catalyst performance for CO oxidation reaction was also
investigated. The results indicate that Pt/bauxite catalysts have excellent property for CO oxidation reaction.
Especially when the reaction temperature is at 200 °C, CO conversion rate of 1.0% Pt/bauxite is 93.2%, while
1.0Pt/Al,0; is only 9.4% , attributed to the interaction between Pt and Fe,O; in the modified bauxite, and the
interaction could decrease the reducing temperature of Pt oxide and Fe,O; and also improve the adsorption-

desorption behavior of Pt /bauxite catalysts for CO molecule, thus increasing the CO Oxidation activity.
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Table 1 Chemical composition of natural bauxite

Main component o (ALO;) w (Fe)05)

 (Si0,) w (Ti0,) o (MnO) w (MgO)

Content / mass% 69.51 17.1

1.72 0.037 0.041

w: mass% content
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Fig.1 XRD patterns for samples obtained from different

hydrothermal reaction temperatures
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Fig.2  XRD patterns of samples calcined at 550 °C
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Table 2 Specific Surface area and pore structure of natural bauxite and modified bauxite

Sample Specific surface area / (m*+g™) Pore volume / (mL-g™) Average pore size / nm
Modified bauxite 153 0.23 4.92
Natural bauxite 57 0.20 15.29
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Fig.3 Nitrogen adsorption-desorption isotherms and
pore-size distribution of (a) natural bauxite and
(b) modified bauxite
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Table 3 Surface texture of the samples

Sample Specific surface area / (m*-g™) Pore volume / (mL.g") Average pore size / nm
0.5Pt/B 133 0.23 5.25
1.0Pt/B 125 0.22 5.57
2.0Pt/B 120 0.22 5.67
1.0Pt/ A 203 0.46 6.60
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Table 4 Quantified data for H-TPR profiles of Pt/bauxite

Samples Sg/ (mV-s™) Sy / (mV-s™) Sy / (mV-s™) Sy/S,
0.5Pt 3.61 105.44 0.31
1.0Pt 6.46 102.91 0.39
2.0Pt 10.42 103.28 0.43

Sg: area of peak B; Sg area of peak 0; Sy: area of peak A; Sy/S): the ratio of Sy and S,
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S = A A | R (1= R s N = e w = R NG
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b S I B
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