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The preparation of porcelain brick by coal gangue of iron_rich sandstone

ZHOU Jun, L.IANG Qibin and Wang Yan_xin

{ Department of Environmental Engineering, China University of Geosciences, Wuhan, China, 430074)

Abstract: In this paper, the chemical and mineral composition of the coal gangue from Huangshi City, Hubei Province, was systemi

cally analyzed. and its quality and grade were evaluated. Experiments with different proportions of coal gangues as raw materials were

carried out. The measurement and analysis of water absorption rate and rupture modulus of the porcelain bodies were made under the

conditions of different dosages and sintering temperatures. The integrated analysis of performance indexes shows that the coal gangue

of iron_rich sandstone from Huangshi City can be used to produce porcelain brick, with the quality consistent with the corresponding

national quality standards on water absorption rate and rupture modulus of the porcelain bodies. The content of coal gangue in the

porcelain brick can be as high as 80% . The water absorption rate of the porcelain bodies is lower than 0. 3% , their rupture modulus

is higher than 35 M Pa, and their colors change from light red through dark red to purple brown.
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Table 1 Chemical composition of raw materials
Si0, ALO; TFex05 Ti0, Ca0 MgO K,0 Na,0 B it
AT A 51.72 19.93 8. 86 0. 69 1.43 1. 06 1.55 0.38 13. 88
Hidb e 2 76.22 12.42 1.48 0.13 0.65 0.25 4.72 2.97 0.90
PRy 99. 98 0 0 0 0 0 0 0 0.02
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Fig. 1 X_ray diffraction pattern of coal gangue from <0.5%:
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Table 2 Content of coal gangue and theoretical chemical compositions of various formula
rE) PEFF A Si0; ALO; TFes03 Ti0, Ca0 MgO K20 NayO s etk
LC_1 45 65.20 15. 80 4. 80 0.38 1.00 0. 61 3.29 1. 80 6.74
LC2 50 65.16 15.55 5.10 0. 40 1.01 0. 64 2.90 1.53 7.35
LC3 55 65.12 15. 31 5.39 0.43 1.01 0. 67 2,50 1.25 7.95
LC_4 60 65. 08 15. 06 5.69 0. 45 1.02 0. 70 2. 11 0.97 8. 56
LC_5 65 64.57 15.07 6.01 0.47 1.04 0.73 1. 81 0.75 9.18
LC_6 70 64. 06 15.07 6. 34 0.49 1. 06 0.76 1. 51 0.53 9. 80
LC_7 75 63.55 15.07 6. 66 0.52 1. 08 0. 80 1. 21 0.31 10. 42
LC_8 80 61.37 15. 94 7.09 0.55 1.14 0. 85 1.24 0.30 11.11
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(4) Bemle  THiEE % O8: 300 CLLR, 15 C/min; 300~ 3 ZEHR 54Hp

500 °C, 12 ‘C/ min: 500~ 850 'C, 10 ‘C/ min; 850 'C, {#if 40 min;
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Fig.2 Variation of water absorption
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Fig.3 Variation of rupture modulus
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Table 3 Range of sintering temperatures

FEfde LCJ LC2 LC3 LC4 LCS LC6 LCT LCS
WREEEB 1090 1100 1120 1125 1130 1140 1150 1150
WREEFEE 1130 1140 1150 1155 1160 1170 1180 1180
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