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Water absorbing characteristics of porous firing clay tiles in saline solutions

Pan Zhenhao, Meng Qinglin, Li Qiong
(School of Architecture; State Key Laboratory of Subtropical Building Science, South
China University of Technology, Guangzhou 510641, P. R. China)

Abstract: Water absorption of porous materials were influenced by sea salt. It would lead to changes of the
efficiency of the low-energy buildings using passive evaporation cooling technology. To find the relations
between the concentration and the water absorption characters, we conducted water absorption tests
through partial immersion method with common porous fire-clay tiles and NaCl solution with different
concentrations. Compared to the pure water case, tiles’ capillary absorption coefficient was higher by
17.57% in solutions with the concentration of 3. 5% by weight (same below), and lower by 12.17% in
26.3% solution. Pure water absorption reduced while concentration increased. Capillary saturated water
content was lower in 3. 5% solution than in pure water by 2. 50% , and lower in 26. 3% solution than in
pure water by 16. 18%. Continuous absorption for 24 hours, the pure water content was lower in 3. 5%

solution than in pure water by 3. 18%, and lower in 26. 3% solution than in pure water by 20.51%. In
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summary, salts would weaken the water absorption ability of the tiles. The higher the concentration of the

solution was, the absorption would be weaker. As a result, water absorption of the tiles in the coastal

saline environments would be different from the inland situation.

Keywords: porous tile; absorption coefficient; water content; saline solution
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Table 1 Parameters of the samples

gD TR/ ke WOKMA/m? KRR /m LR/ %

Al 0.270 45 0.012 324 0.011 24.79
A2 0.271 30 0.012 402 0.011 25.39
A3 0.281 71 0.012 469 0.011 24.52
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Fig. 1 Picture and electron-microscope photo of the sample
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Fig. 2 Partial immersion experimental facility
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Table 2 Capillary water absorption coefficient
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W g5 g’k 3.5% NaCl % 26.3% NaCl %

Al 0.34 0.39 0. 30
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R RS 0.33 0.39 0.29
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Fig.3 Capillary water absorption coefficient
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Table 3 Capillary saturated water content kg+ m™?

FENLEE TR g7k 3.5% NaCl W 26. 3% NaCl %

Al 157. 30 156.17 135. 04
A2 156. 14 150. 54 128.55
A3 149. 65 144. 86 124. 64
¥ (E 154. 36 150.52 129. 41
FHRR 2/ % 2.67 3.76 1.06
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Fig. 5 Capillary saturated water content
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Table 4 Water content after 24 hours %

Wi 5 gk 3.5% NaCLIFH 26.3% NaCl i

Al 9. 36 9.00 7.26
A2 9.15 8.97 7.10
A3 8.58 8. 26 6.82
S 4 9.03 8. 74 7.06
MR 2/ % 4.47 4.79 3.15
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Fig. 6 Water content after 24 h
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