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Abstract Ceramic membrane has been widely used for water treatment due to its advantages of eco-friendly property and
low energy consumption. However, high porosity of ceramic membrane higher than 40 % may cause a problem of strength,
when it is applied to a water treatment module. In order to solve this problem, the strength of the membrane edge was
improved by using the ceramic glaze. Four different glaze compositions for low temperature sintering was selected to minimize
the deformation of the membrane microstructure. After coating with low temperature glaze, cracks were observed due to
differences in thermal expansion coefficient between the membrane and glaze. Thus, the thermal expansion coefficient of
glaze was controlled by addition of cordierite and petalite. As a results, the compressive strength of the ceramic membrane,
which was coated with the optimized glaze composition, was increased from 27 N/m’ to 117 N/m’, indicating that the glaze
coating can improve the disadvantages of the fragile ceramic membrane.
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Table 1
Analysis of ICP-OES for composition of four low-temperature
glazes

Component A B C D
Sio, 58.86 55.64 55.65 64.53
Al O, 6.08 7.77 8.22 3.65
Fe,0, 0.24 0.23 0.19 0.29
TiO, 0.16 0.05 0.06 0.01
MnO 0 0.003 0.00 0.00
CaO 6.86 12.16 11.74 6.26
MgO 1.8 2.02 2.35 0.18
Na,O 421 1.71 1.44 23.48
K,0 4 3.51 4.56 1.48
P,0; 0.06 0.05 0.01 0.02
Zr0O, 8.74 6.93 7.36 0.08
HfO 0.23 0.19 0.20 0.00
ZnO 0.03 0.003 0.89 0.00
BaO 0.15 0.21 0.07 0.00
B,0; 8.35 8.71 6.94 0.00
Li,O; 0.17 0.16 0.18 0.00
SrO 0.02 0.42 0.12 0.00
SnO 0.04 0.24 0.04 0.00
Total 100 100 100 100
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Fig. 1. Pore size and pore distribution of membrane.
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Fig. 3. Thermal expansion coefficient of D glaze.
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Fig. 2. After dip-coating the low-temperature glaze for 5 seconds on the membrane (sintering at 800°C) (a) A glaze (b) B glaze
(c) C glaze (d) D glaze.
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Fig. 4. Change of thermal expansion coefficient of D glaze by
addition of cordierite, petalite.

Table 2
Crack, droplet, exfoliation depending on the amount of cordierite
added in D glaze

Cordierite (Wt%) 5 10 15

Crack

Droplet

Exfoliation X X X
Table 3

Crack, droplet, exfoliation depending on the amount of petalite
added in D glaze

Petalite (wt%) 5 10 15
Crack o o o
Droplet o

Exfoliation X X X
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Fig. 5. Change of thermal expansion coefficient of D glaze by
addition of petalite 20~80 wt%.
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