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On the Ceramic Membrane Material for SCR and Dust Removal
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Abstract: In this paper, ceramic membrane material with efficient nano-SCR catalyst was
prepared by vacuum impregnation in-situ growth method. The effects of catalyst concentration and
impregnation times on the catalyst loading capacity and SCR efficiency of the prepared membrane
materials were studied. The effects of flow velocity, working temperature, concentration of nitrogen
oxide and ammonia-nitrogen ratio on the SCR efficiency of the ceramic membrane material were also
examined.
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Table 1 Performance parameters of ceramic membrane materials used in the present study

Cordierite SiC Mullite Ceramic fiber
Pore size of separation layer / um 45 40 38 50
Pore size of support layer / um 96 92 85
Porosity / % 43 33 35 79
Specific surface area / m%.g~* 0.1762 0.0757 0.0799 0.3132
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Figure 1 Schematic diagram of catalytic reaction efficiency test system
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Table 2 Catalyst loading amount of different kinds of ceramic membrane

Cordierite SiC Ceramic fiber Mullite
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Figure 2 The relationship between catalyst loading amount and material specific surface area and porosity
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Table 3 Changes of properties of ceramic membrane materials with catalysts

Cordierite  Mullite SiC Ceramic fiber

Pressure drop Initial value / Pa 121 200 240 110
(1 m.min™) Increment value / Pa 100 145 150 50
Pore size changes / um 3 2 3 2
Porosity changes / % 5 5 3 3

Bl 3 JUAH e & B AR S B A A B 89 SEM R 46 4 B
Figure 3 SEM microstructure of ceramic membrane materials with catalysts
(a) Cordierite; (b) Ceramic fiber; (c) SiC; (d) Mullite
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Figure 4 Variation of catalyst loading amount of
ceramic fiber membranes with concentrations and
times of impregnation

Figure 5 The changes of pressure drop (1 m/min) of
the fiber membrane with different catalysts amounts
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Figure 6 Catalytic efficiency of fiber membranes with Figure 7 Catalytic efficiency at different surface
different catalyst amounts velocity
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efficiency catalytic efficiency
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