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Effects of Garden Waste on the Properties of Sintered Bricks
Prepared with Construction Spoil

GAO Qi'*, XIAO Jianzhuang"", SHEN Jianyu'

(1. College of Civil Engineering, Tongji University, Shanghai 200092, China;
2. Xuchang Jinke Resources Recycling Co., Ltd., Xuchang 461000, China)

Abstract: Three methods of pulverizing, carbonizing and decomposing were used to pretreat the garden waste, and
sintered bricks were prepared by mixing the construction spoil and treated garden waste. The sintered brick was
prepared with the mass mixing ratios of 0% .3%, 6%, 9% and 12% of the treated garden waste and the basic
properties of sintered construction spoil bricks were studied. The results show that the plastic limit and liquid limit
of the construction spoil are increased after the addition of garden waste. The main products after sintering are
potassium feldspar, plagioclase, hematite and mullite. With the increase of the mixing ratios, the micropores increase,
the microstructure becomes looser, the water absorption increases, the density decreases, the volume shrinkage first
increases and then decreases, and the mass loss increases. It is found that carbonized garden waste has the least
influence on the mechanical properties of sintered brick because of its small particle size, less organic matter, little
influence on the microstructure of sintered brick and mullite in sintered product, the compressive strength of sintered
brick can be improved by adding 6 % mass [raction of waste clay.
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Fig.1 Appearance of construction spoil and three kinds of treated garden waste
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Table 1 Content of cellulose, hemicellulose and lignin in
garden waste

w/ %
Type Cellulose Hemicellulose Lignin
PGW 0.56 2.35 0.83
CGW 2.99 8.85 28.78
DGW 11.75 11.70 14. 27
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Table 2 Chemical compositions of construction spoil and garden waste
w/%
Material Si Al Ca Fe K Na Mg Ti Other
CS 55.08 11.18 10. 21 11.49 6.17 1.65 1.97 1.33 0.92
GW 33.91 7.36 33.30 9.10 5.83 1.09 2.98 0.95 5.48
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Fig.2 Particle gradation curves of construction spoil
and garden waste
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Fig. 3 Mineral composition of construction spoil
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Table 3 Number and formula of GW-SCSB specimens

Moisture Moisture Moisture
Specimen No.  w(PGW)/%  content(by Specimen No.  w(CGW)/%  content(by Specimen No.  w(DGW)/%  content(by
mass)/ % mass)/ % mass)/ %
GWO0-SCSB 0 25.3 GWO0-SCSB 0 25.3 GWO0-SCSB 0 25.3
PGW3-SCSB 3 21.3 CGW3-SCSB 3 24.0 DGW3-SCSB 3 26.9
PGW6-SCSB 6 24.2 CGW6-SCSB 6 26.7 DGW6-SCSB 6 27.6
PGW9-SCSB 9 25.3 CGWI-SCSB 9 28.8 DGW9-SCSB 9 28.4
PGW12-SCSB 12 26.2 CGW12-SCSB 12 29.5 DGW12-SCSB 12 29.9
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Fig.4 Preparation process of GW-SCSB
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Fig. 6 Physical performance test results of GW-SCSB
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Fig. 7 Compressive strength and flexural strength curves of GW-SCSB
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Fig.8 XRD patterns of SCSB without and with 12% GW
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Table 4 Mineral content of CS and GW-SCSB

w/%
Specimen No. Quartz P?eti;::;;n Plagioclase Calcite Dolomite  Hematite  Ankerite Clay Mullite
CS 48.3 3.2 22.5 4.4 0.4 0.8 0 19.7 0
GWO0-SCSB 40.9 17.8 28.7 3.7 0 7.4 1.5 0 0
PGW12-SCSB 47.1 21.0 25.8 0 0.8 5.1 0.2 0 0
CGW12-SCSB 44.1 21.5 27.1 0 0 2.5 1.6 1.0 2.2
DGW12-SCSB 41.4 16.9 28.2 0.7 0 3.4 2.7 0.5 6.2
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Fig. 9 SEM images of cross section of SCSB without and with 12% GW
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