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Experimental Studies on Porcelain Brick Preparation Using
Lake Bottom Sediments and Coal Fly Ash

LIANG Qi-bin, ZHOU Jun, WANG Yan-xin

School of Environmental Studies, China University of Geosciences, Wuhan 430074, China

Abstract: The exploitation of lake bottom sediments as raw materials of porcelain brick is believed to be profitable, elimina-
ting the water pollution and reducing the consumption of clays employed in tranditional brick industry. Porcelain bricks were
prepared using the bottom sediments from the East LLake in Wuhan and coal fly ash from Huangshi in Hubei as main raw ma-
terials, and granitic pegmatite and quartz as additives. Four mix-designs with 40%, 50%, 60% and 70% of the bottom sed-
iments were tested under different sintering temperatures ranging from 1 100 to 1 190 C. XRD analysis indicates that the
content of mullite in the porcelain bricks increases with the sintering temperature. The water absorption, rupture modulus of
all porcelain bricks of the samples sintered at 1 160 and 1 175 C are respectively 0. 08% —0. 20% and 39. 36 —51. 08 MPa.
The results show the practicability to produce porcelain bricks using lake sediment and coal fly ash with a sum of 75% —80%.
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Table 1 Chemical compositions of raw materials wp/ %
SiO; Al, O3 TFe, O3 TiO, CaO MgO K,O Na, O 1-L
56.91 14.68 5.89 0.81 1.93 1. 20 2.19 0.73 14. 48
55.28 26. 30 5.04 1.08 3.42 0. 89 1.92 0.28 5.28
76.22 12.42 1.48 0.13 0. 65 0. 25 4.72 2.97 0. 90
99.98 0 0 0 0 0 0 0 0.02
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Table 2 Content of lake sediment and coal fly ash, and theoretical chemical compositions of mix-designs wg/ %
SiO, Al; O3 TFe, O3 TiO, CaO MgO K,0O Na, O 1-L
P—1 40 35 64.73 16. 32 4,27 0.72 2.03 0. 82 2.02 0. 69 7.73
P—2 50 25 64.42 15.41 4,38 0. 69 1. 90 0. 85 2.14 0.79 8.67
P—3 60 20 62. 82 15.31 4. 69 0.72 1.91 0.92 2.17 0.79 9.84
P—4 70 10 62.27 14.52 4,82 0. 69 1.78 0. 96 2.34 0.93 10.78
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Table 3 Water absorption and rupture modulus of porcelain bricks of P-1, P-2 and P-3 mix-designs

N P—1 P—2 P—3
/e /% /MPa /% /MPa /% /MPa

1100 8.57 11. 64 6.19 27.87 3. 60 31. 36
1115 5.12 27. 64 2.04 39. 02 0. 44 38. 69
1130 3.43 29. 83 0. 99 33.11 0.31 44. 66
1160 0. 20 39. 36 0.08 50. 39 0.18 44,70
1175 0. 14 50. 11 0.12 51.08 0.19 46.71
1190 0.98 32.50 2. 90 28. 74 6.14 23. 89
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