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Compressive Strength and Fluidity of Cement-Sludge Incineration Ash

Composite Cementitious Materials
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(1. College of Civil Engineering, Zhejiang University of Technology,Hangzhou 310023, China;
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Abstract: The residual ash from incinerating lake and river sludge was used as raw material in the field of building
materials. The pozzolanic activities of sludge incineration ash (SIA) and fly ash (FA) were compared, and the effects
of curing age, the addition of SIA and the water-binder ratio on the compressive strength of hardened cement-SIA
composite cementitious materials paste (abbreviated as hardened cement paste)were investigated. The influences of
SIA and FA on mortar fluidity were compared, and the influence of STA addition on mortar fluidity was analyzed. The
microstructure of hardened cement paste was analyzed by using X-ray diffraction analysis (XRD) and scanning electron
microscopy (SEM). The results show that the compressive strength activity index of SIA reaches 83% in 28 d, which
can be used as a partial substitute for cement. With the increase of SIA addition, the fluidity of mortar containing SIA

decreases significantly, and the compressive strength of hardened cement paste at early ages decreases sharply, while
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that at late ages increases to some extent. The compressive strength of hardened cement paste reaches the maximum

value when the STA addition is 20%. The smaller water-binder ratio is, the more significant the influence of SIA on

the compressive strength of hardened cement paste is. The pozzolanic activity of SIA can promote the hydration of

cement-STA composite cementitious materials at later ages.
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Table 1 Main chemical compositions of cement, SIA and FA

w/%

Material Si0, ALO, CaO Fe,0, Na,0 MgO SO, K,0 P,0,

C 24.95 6.99 54.33 2.83 0.21 2.16 2.89 0.66 0
SIA 42.11 29.06 11.68 6.82 2.15 1.91 1.86 0.90 1.19
FA  48.70 35.85 6.10 3.94 0.76 1.17 0.59 0.67 0.53
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Fig. 1 Particle size distribution of cement, SIA and FA
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Fig. 2 Mineral compositions of STA and FA
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Fig. 3 Microscopic morphology of STA and FA
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Table 2 Mix proportion and experiment results of compressive strength activity index of cement mortars

Mix proportion/g

Activity index

Sample . Flexural strength  Compressive strength (/ompress%\@
C SIA FA Standard sand Water {28 d/MP {98 d/MP strength activity
¢ ¢ ¢ ¢ index of 28 d/ %
Ref-RI 450 0 0 1350 225 7.3 45.7 100
SIA-RI 315 135 0 1350 225 6.2 38.1 83
FA-RI 315 0 135 1350 225 7.0 35.9 79
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Fig.4 Compressive strength development with time of hardened cement-STA composite cementitious materials paste
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Fig. 5 Compressive strength development with SIA content of hardened cement-SIA composite cementitious

materials paste
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Fig. 10 SEM images of hardened cement-SIA composite cementitious materials pastes
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