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Investigation on producing water permeable bricks with sludge

Yu Yanzhen Guan Lipan Zhao Chunhui Feng Yan

(School of Civil Engineering and Architecture, Jinan University, Jinan 250022)

Abstract Based on taking shape in pressure and traditional fired bricks process, water permeable bricks
were produced with municipal sewage sludge, Yellow River sludge, coal gangue and sand which used in coarse
aggregate. Through orthogonal test and range analysis, it was concluded that 15% sludge, 33% Yellow River
sludge, 22% coal gangue and 30% sand in grain size of 1 ~2 mm under a molding pressure of 20 MPa and a
sintering condition of 1 100 °C for 1.5 h could generate a brick with a compressive strength of 21.8 MPa and a
permeability of 1.03 x 10 ~* ¢cm/s. Then the effects of forming pressure and sintering temperature on compressive
strength and water penetration ration were discussed.
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Table 2 Election of element and level in orthogonal test
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(%) (MPa) (¢) (h) (mm)
(A) (B) () (D) (E)
1 20 17 950 0.5 0.3~0.5
2 18 20 1 000 1 0.5~1
3 15 25 1 050 1.5 1~2
4 10 30 1 100 2 2~3
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Table 3 Scheme and results of orthogonal test

HBE A B C D LYy BK R
(MPa) (%1072 cm/s)
o1 111 1.8 2.1
2401 2 2 2 2 12.0 1.5
37 1 3 3 3 3 12.1 2.4
4% 1 4 4 4 4 13.5 2.2
52 1 2 3 4 12.6 1.1
6" 2 2 1 4 3 12.3 0.91
72 3 4 1 2 16.3 0.89
g 2 4 3 2 1 16.1 0.94
9f 3 1 3 4 2 15.95 0.67
ot 3 2 4 3 1 25.2 0.52
1nm* 3 3 1 2 4 16.3 0.55
22 3 4 2 1 3 19.1 0.38
13 4 1 4 2 3 30.3 0.29
4% 4 2 3 1 4 26.2 0.44
15 4 3 2 4 1 27.8 0.21
6" 4 4 1 3 2 25.0 0.36
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Table 4 Range analysis of experimental findings

i H A B C D E
" K, 48.4 70.65 65.4  73.4  80.9
o K, 57.3 75.7  71.5 747  69.25
H K, 76.55  72.5  70.35 749  73.8
g% K, 109.3  73.7 853  69.55 68.6
& R, 60.9 505 19.9 535  12.3
- K, 8.2 4.16  3.92  3.81  3.77
- K, 3.84  3.37 319  3.28 3.42
x K, 2,12 4.05 4.45 438  3.98
? K, 1.3 3.88 3.9 3.99  4.29
£ R, 6.9 0.79  1.26 1.1 0. 87
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Fig.1 Water permeable bricks
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Fig.2 Effect of forming pressure on compressive strength

and permeability of water permeable bricks
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Fig.3 Effect of sintering temperature on compressive strength

and permeability of water permeable bricks
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Fig. 4 TG-DTA curves of water permeable brick
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