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Experimental Analysis of Biogas Sludge as Admixture of Porous Sintered Wall Material

JIAN Shou-wei’, HE Gui—hai, MA Bao—guo, ZHANG Yang, SUN Meng—qi, ZHI Zhen-zhen

(State Key Laboratory of Silicate Materials for Architecture, Wuhan University of Technology, Wuhan 430070, China )

Abstract; This study explored the feasibility of dried biogas sludge as a blowing agent in sintered block’s material system to produce ener—
gy—efficient porous sintered shale block. The influences of biogas sludge dose, sintering temperature and soaking time on physical, mechani—
cal and working properties of the sintered wall materials were studied. Results showed that biogas sludge could be used as raw material to
product sintered block with excellent plastic forming ability. The blocks sintered with biogas sludge dose of 10% in mass at 1000 °C for 3
hours showed the best mechanical properties. All performance indexes of the product met the requirements of the national standards for sin—
tered common bricksfMU10(GB 5101—2003 )] and the environmental protection standards. These results could shed light on new utilization
of biogas sludge.
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Figure 1 Mineral composition of biogas sludge and shale
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Table 1 Chemical composition of biogas sludge and shale(% )

Ui H Si0, ALOs Fe 05 CaO K,0 TiO, P,0s SOs Na,0 Loss Others
TH# 21.64 4.68 2.63 7.80 1.56 0.36 5.73 2.51 0.42 49.01 1.4
ig= 52.24 18.39 6.87 4.27 2.64 0.95 0.31 0.25 — 10.9 0.63
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Table 2 Plasticity index of biogas sludge and shale mixture

R B R % PR /% SARR/% HHPEFEEL

0 22.7 18.5 42

5 20.21 8.17 12.04
10 20.45 8.44 12.01
15 26.96 13.93 13.03
20 28.46 14.34 13.92
25 32.73 18.20 14.53
30 37.19 22.16 15.03
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Figure 2 Compressive strength and firing shrinkage of blocks fired at different temperatures
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Figure 3 Water absorption and volume density of bricks fired at different temperatures
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Figure 4 Compressive strength, firing and drying shrinkage of bricks as affected by biogas sludge doses
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Table 3 Dissolution of heavy metals in bricks after sintering
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