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Study of strength stability of municipal solid waste incinerator
fly ash solidified by cement

LI Jiang-shan, XUE Qiang, HU Zhu-yun, LI Xian-wang
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: According to the technical requirements of safe disposal of municipal solid waste incinerator (MSWI) fly ash, the fly ash is
solidified by cement. The unconfined compression strength and destruction characteristics of fly ash solidified blocks with different
cement contents, curing times and soaking times are studied. Then the erosion mechanism of leachate is analyzed. The test results
show that the fly ash solidified blocks are destructed quickly after soaking in leachate with cement content less than 5% and curing
time less than 3 days. The erosion of leachate has a great influence on the strength of fly ash solidified blocks. The fly ash solidified
blocks present an obvious strain softening characteristic after soaking. The strength of fly ash solidified blocks without soaking in
leachate accords with the mode of y=a[1-exp(-br)]. With the increase of cement content and curing time, the unconfined compression
strength increases and the failure strain decreases. But with the increase of soaking time, the strength increases firstly and then
decreases; the turning point is about on 5-7 days; and the failure strain increases linearly. The erosion mechanism is that leachate can
inhibit hydration reaction and destroy hydration products of fly ash solidified blocks. The results can provide theoretical basis and
data support for the safe disposal of MSWI fly ash.
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Tablel Chemical components of fly ash (unit: %)

CaO Cl SO; SiO, Na,O AL Os MgO CO, K,0 Fe,05
4431 20.74 8.25 8.00 4.77 3.44 1.62 2.89 4.13 2.37
F2 HRBWHBLFERS (BAL: mg/L)
Table 2 Chemical components of leachate (unit: mg/L)
COD,, NH;-N i3 NOy H Cl CO; S04 NO, NH,"
7574 328 821 7.25 638.34 198.18 875.06 206.72 0.01 113.33
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Table 3 Experimental scheme

BURE KUEHS  FRTINTE] R WORE OKUBES TRPINTE] BRI ]

s =/ % /d iW/d %5 /% /d /d
Al 10 1 0 Cc4 10 3 5
A2 10 3 0 C5 20 3 5
A3 10 5 0 DI 10 1 5
A4 10 8 0 D2 10 2 5
A5 10 12 0 D3 10 5 5
A6 10 15 0 D4 10 7 5
A7 10 20 0 D5 20 2 5
A8 10 28 0 El 20 3 1
Bl 20 1 0 E2 20 3 7
B2 20 3 0 E3 20 3 10
B3 20 5 0 E4 20 3 20
B4 20 8 0 E5 20 3 60
B5 20 12 0 F1 10 3 1
B6 20 15 0 F2 10 3 7
B7 20 20 0 F3 10 3 10
B8 20 28 0 F4 10 3 20
Cl1 0 3 5 F5 10 3 60
C2 5 3 5 CK 10 3 5
C3 8 3 5
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Fig.1 Test process
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Fig.2 Stress-strain curves of fly ash solidified blocks
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Fig.3 Effect of soaking time of leachate on compressive
strength of fly ash solidified blocks
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of fly ash solidified blocks
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