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Abstract: This article used aluminum oxide plate with a sprayed transition layer as the
membrane support, and used dynamic spraying method to prepare a separation membrane layer on it.
The obtained samples were characterized by SEM, pore size analysis, and other methods. To explore
the influence of different firing temperature, spraying weight increase and solid content of membrane
slurry on the pore diameter, morphology and thickness of Ceramic membrane, and to obtain the best
preparation conditions of Ceramic flat membrane. The results showed that when the sintering
temperature was 1060°C, the solid content of the alumina membrane slurry was 35%, and the spray
weight gain after calcination was between 0.4%~0.6%, the film thickness and morphology reached
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the optimal level. The pore size of the ceramic flat membrane was around 90nm, and the water flux
was 0.3MMH.

Keywords: Ceramic flat film; Aluminum oxide; Water flux
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Fig. 1 Typical three-layer structure of asymmetric Ceramic membrane
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Fig. 2 SEM of alumina Ceramic membrane at different firing temperatures (a) 1010°C; (b) 1060°C; (c) 1110°C;
(d) 1160°C
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Table 1 Pore diameter of alumina Ceramic membrane at different firing temperatures

Calcination Average pore The most Bubble point The most diameter
temperature/°C diameter/nm diameter/nm diameter/nm proportion/%
1010 115 111 246 13.54
1060 93 93 152 20.64
1110 111 110 186 16.68
1160 133 132 200 11.29
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Fig. 3 Pore diameter distribution of alumina Ceramic membrane at different firing temperatures: (a) 1010°C; (b)

1060°C; (c) 1110°C; (d) 1160°C
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Fig. 5 Pore diameter distribution of Ceramic membrane under different weight gain after calcination: (a) 0.06%;
(b) 0.86%; (c) 0.2%; (d) 0.41%; (e) 0.48%; (f) 0.59%
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Fig.6 SEM of Ceramic membrane under different weight gain after calcination: (a)0.2%; (b) 0.33%; (c) 0.48%
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Table 2 Water flux of Ceramic membrane under different weight gain after calcination

Weight gain after Calcination/% 0 0.2 0.41 0.48 0.59

Water flux/MMH 0.546 0.421 0.310 0.332 0.304
(i£: MMH &R “& 77 KR EF 77 &/ 0" )
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Fig.7 Viscosity of membrane slurries with different solid contents
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Table3 Relationship between solid content and weight gain, pore size

Solid content

of membrane Single sided Double sided  Weight gain after Average pore
slurry/% weight gain /% weight gain /% Calcination /% diameter /nm
0.55 1.13 0.24 111
o5 0.53 1.02 0.23 133
0.49 1.02 0.25 114
0.55 1.12 0.27 115
0.67 1.22 0.62 90
0.77 1.47 0.61 91
25 0.74 1.37 0.59 89
0.75 1.26 0.54 95
0.74 1.32 0.48 92
0.55 1.11 0.41 93
0.57 1.12 0.40 95
35 0.53 1.05 0.58 89
0.51 1.01 0.61 91

0.55 1.11 0.41 93
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