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Abstract: Municipal solid waste incinerator (MSWD {ly ash was successfully used as a raw material in sin-
tering sulphoaluminate cement clinker in the laboratory. In this paper, the clinkerization process, mor-
phology and compositions of the clinker were investigated. The hydration properties of sulphoaluminate
cement and the toxicity leaching characteristics of heavy metals were also studied. The results show that
the good quality clinkers in which C,A; Sand C,S were presented as major phases can be sintered by using
the MSWI fly ash as raw material, and the optimal amount of MSWI fly ash in the raw mix was about
30%. Microstructure of produced clinker was loose and lacunary and appeared to be irregular-tiny crystal.
The sulphoaluminate cement with reasonable strength can be prepared by grinding the clinker with appro-
priate amount of gypsum. Porosity and mean pore diameter of harden cement paste decrease with the cu-
ring age. The results also indicate that the concentrations of all the investigate elements in the leachates
were far below the regulatory limit up to 28 days, and the produced cements would not present a leaching

hazard to environment.
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Table 1 Chemical composition(by mass) of MSWI fly ash %

CaO SiO, Cl™ SO,  ALO; K,O Na,O Fe,O,

33.84 13.86 10.73 6.23 3.68 3.20 2.82 1.45

MgO  P,O;  TiO, ZnO PbO BaO CuO 1L

1.32 1. 01 0.57 0.50 0.22 0.13 0.12  20.31
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Fig. 1 XRD patterns of sulphoaluminate cement clinker
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Table 2 Chemical composition(by mass) of clinker SA-1200-60 %

CaO  SiO, ALO; (I SO;  MgO Fe,O; TiO, Total

43.4 9.08 28.8 1.08 12.8 2.12 1.02 0.24 98.30
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Fig. 2 ESEM-EDS patterns of clinker SA-1200-60
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Table 3 Compressive strength of sulphoaluminate cement MPa

Gypsum content _
Sampl 1d 3d 7d 28d 6d
ampie (by mass)/ % ‘ 0

SA100 0 0 0 66.9 112.5 121.5
SA95PGO5 5 24.1 94.1 104.1 110.6 140.4
SA90PG10 10 26.6 86.4 97.0 107.0 113.3
SA80PG20 20 14.8 67.3 74.5 89.4 100.6
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(a) XRD pattern of hydration products
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Table 3 Water requirement of normal consistency and setting time
of sulphoaluminate cement

Water requirement of Setting time/min

Sampl
ample normal consistency/ % Initial Final
SA95PG05 28 34 65
SA90PG10 27 15 40
C-30 30 35 65
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Fig. 3 XRD pattern of hydration products and C, A; S peak intensity at d=0. 376 nm
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Fig. 4 Differential curve of pore size distribution
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Table 4 Parameter of pore size distribution

Media Pore size distribution/ %
Curing Porosity/  pore
age % diameter/ ~1000 nm 100~ 10~ <10 nm
nm 1000 nm 100 nm
3h 39.43 352 13.03 64.91 18.56 3.51
6 h 39. 01 267 13.17 56.33 25.31 5.19
1d 33. 36 134 10. 54 47.31 32.02 10.12
3d 30.73 132 12. 44 44.63 27.24  15.68
7d 27.72 123 11.98 43. 81 32.23 11.98
28d 22.78 114 12.83 40.70 31. 44 15. 04
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5 B IR ER K YR il AE SA9SPGOS K Ak 4%
IR G R R M. R 5 UL BR Cu S HiAl
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R 1) T P OR, - — 7 T 0 20 0 3R e M e i i op gt
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Table 5 Concentrations of heavy metals in leachates at different

curing ages mg/L
Age/d Cd Cr Cu Zn Ni Pb
1 0.006 0.019 0.046 0.034 0.014 0.012
3 ND 0.008 0.034 0.019 0.007 ND
7 ND ND 0.026 0.013 ND ND
28 ND ND 0.012 ND ND ND

Regulatory limit <1 <15 <100 <C100 <5 <5

Note: ND—not detected(<Z0. 005 mg/L).
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