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Experimental Study on Solidification/Stabilization of Leachate Sludge by
Cement and MSWI Fly Ash

LIANG Shihua, WANG Jie, WANG Yuxin, FENG Deluan’

(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract : Leachate sludge was solidified by using sulphoaluminate cement (SAC) and municipal solid waste
incineration fly ash as cementitious materials. The composite curing effect and curing mechanism of cement and fly
ash were explored through an unconfined compressive strength test, leaching toxicity analysis and microscopic test.
The results show that when the cement content is not less than 20% , 28 d unconfined compressive strength of the
cement solidified sample meets the landfill strength requirements. Fly ash is an excellent auxiliary curing agent for
cement solidified leachate sludge, and its enhancement effect on the unconfined compressive strength of cement
solidified samples has an optimal dosage. 10% fly ash can replace 10% cement to achieve a better curing effect. The
samples with 30% or 40% cement + 15% fly ash can meet the requirements of landfill strength and leaching toxicity
at the same time.
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Fig.1 Surface morphology, microstructure and gradation distribution of LS
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Table 1 Basic physical properties of leachate sludge

Water content(by  Organic content o eoovity pHvalwe D& pliclimit/%  Liquid mit/%  Liquidity index
mass)/ % (by mass)/ % cm )
761.1 71.2 1.59 7.1 1.01 144.5 414.2 2.29
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Fig. 2 Mineral composition of LS
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Fig. 3 Water form in leachate sludge
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Table 2 Chemical composition(by mass) of SAC and MSWI fly ash

Unit: %
Material Ca0 SiO, S0, ALO, Fe,0,  MgO PO, Na,0O K,0 cl Other
SAC 47.07 10. 07 11.54 24.37 2.70 1.13 0.09 0.49 0.99 0.25 1. 30
MSWI {ly ash 28.01 6.92 8.96 2.07 1.48 1.88 0.85 13.19 6.58 26.80 3.26
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Fig.4 Mineral composition of MSWI fly ash
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Fig. 6 UCS of SAC solidified leachate sludge samples
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Fig.7 UCS of SAC and MSWI fly ash solidified leachate sludge samples
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Table 3 Leaching toxicity of solidified samples

Unit: mg/kg
Leaching content
Type MSWI ly VI;iLn;[E&*J
LS ] C30F15-LLS C40F15-LS
Hg ND 14. 35 2.32 0.75 25
Cd ND 350. 00 15. 20 14. 80 20
Cr 440. 00 2 000. 00 331. 84 229.61 1 000
Ni 40. 00 68.00 31.23 19.02 200
Pb 6.00 2 300. 00 507. 66 424.34 1 000
Zn  4200.00 10400.00  2069.58 1664.31 4000

Note: ND indicates that the detection value is below the threshold.
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