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Mechanical and Microscopic Properties of Alkali-Activated Direct Coal
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Abstract: Direct Coal liquefaction residue based geopolymer (DG ) was prepared using direct coal liquefaction residue
(DCLR) as raw material. The working performance, mechanical properties, microstructure and chemical component
change of DG samples were studied by adjusting the modulus and dosage of alkali activator (AA), curing age and
DCLR particle size. The results show that the unconfined compressive strength and flexural strength of DG samples
increases first and then decreases with the increase of AA modulus and dosage. When AA modulus is 1.4 and its
dosage is 50% , the sample has the most aluminate silicate gel, the most compact structure and the largest strength.
The early strength of the DG samples is relatively higher, with both compressive strength and flexural strength at
1 day reaching over 70% of that of 28 days. The change of AA modulus has no significant effect on the fluidity of
DG slurry. The smaller the DCLR particle size, the better the mechanical properties of the DG samples. The larger
DCLR particle size is, the faster the strength of DG inereases.
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Fig. 1 Particle size distribution of DCLR
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Fig.2 SEM image of DCLR with a particle size of 75 pm
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Table 1 Main chemical composition of DCLR

w/%
SiO, ALO, Ca0 Fe,0, K,O TiO, Na,O MgO P,0, S0, SrO 7r0, MnO
46.51 20. 27 15.05 11.32 1.64 1.32 1.19 1.11 0.46  0.43  0.18  0.12 0.10
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Table 2 Fluidity and setting time of DG slurry

Setting time/min

Slurry Fluidity/cm

Initial Final
C35M1.4D75 12.6 160 182
C40M1.4D75 12.9 148 171
C45M1.4D75 13.3 134 156
C50M1. 4D20 13.6 120 141
C55M1.4D75 14.1 136 160
C60M1.4D75 14.4 150 175
C50M1. 0D75 13.2 130 149
C50M1. 2D75 13.3 126 144
C50M1. 6D75 13.5 129 146
C50M1. 8D75 13.3 135 153
C50M2.0D75 13.5 140 162
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Fig.3 7 d unconfined compressive strength and flexural strength of DG samples with different AA modulus and dosages
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