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Abstract: [Purposes] Coal gasification fine slag is a solid waste formed during the coal gasifica-
tion process. [Methods] To improve its utilization rate, in this research, the substitution of part of ce-
ment with coal gasification fine slag was conducted. The setting time of paste, workability, and me-
chanical properties of the mortar were investigated. Besides, the hydration mechanism of the coal gas-
ification fine slag—cement composite was analyzed by using isothermal calorimetry, XRD, scanning
electron microscopy, and thermodynamic simulation. [ Results] The results indicate that as the content
of coal gasification fine slag increasing, the setting time of pure cement paste is prolonged, and the

workability of the mortar gradually decreases. When the coal gasification fine slag content is 10% , the
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28 d compressive strength of the mortar reaches the level of the control group. Adding an appropriate

amount (not exceeding 10% ) of coal gasification fine slag into cement-based materials reduces heat of

hydration of cement, decreases cement consumption, and improves the utilization rate of coal gasifica-

tion fine slag without significantly affecting the performance indicators of cement-based materials.

Keywords: coal gasification fine slag; cement-based materials; mechanical properties; hydration

behavior; thermodynamic simulation
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Table 1 Main chemical compositions of raw materials

Sk R/

R -
Si0, ALO, CaO Fe,0, K,0 SO, Na,0 MgO

K g 21.65 4.53 64.29 3.29 2.81 2.51 0.54 2.76
A i 36.53 28.17 13.21 11.69 2.89 2.77 1.41 0.79
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Fig. 1 Particle size distribution curves of raw materials
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Table 2 Mineral compositions of raw materials

UR/) % wOkI /% w AL 4n# ) /%
A - 4.14
C,S 58. 57 -
C,S 21.62 -
C,A 7.43 -
C,AF 12.38 -
JC 7 B AR - 95. 86
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Table 3 Mix proportions of mortar samples g
G K e B bR K
Co 450 — 1350 225
C1 405 45 1350 225
Cc2 315 135 1350 225
C3 225 225 1350 225
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Table 4 Kinetic parameters of hydration of cement paste

B n Kl K/ K}

Co 2.106 9 0.060 2 0.015 2 0.0031
C1 2.1316 0.058 8 0.014 8 0.003 3
C2 2.1701 0.063 4 0.014 1 0.002 9
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