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Fig.1 SEM image of CGS
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Table 3 Design schemes for physical and chemical

coupling excitation experiments

W) i/ %
st Naz SO, 1.5
s2 2.0
$3 2.5
st 3.0
""""" Gl Nasio, 1
G2 4
G3 7
Ga 10

Table 1 Chemical compositions of CGS %
SiO; CaO Al O3 Fe, O3 MgO HAth
52.71 18.62 11.62 6.22 0.89 9.94

®2 CGSHIMBIER
Table 2 Physical properties of CGS

W/ (g/cm®) He AL/ (m? /kg) K/

1.55 61.31 11.4
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Fig.2 Particle size distribution of CGS
with different milling times
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Fig.4 Effect of milling time on coagulation

time and viscosity of CCBM
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Fig.6 Activity index and increment of

CGS with different milling times
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3Ca0 » 2Si0, * 3H,0+3Ca(OH),  (2)
2(2Ca0 » Si0,) +4H,0=
3Ca0 + 2Si0, + 3H,0+Ca(OH), (3)
3Ca0 » AL O, +6H,0=

3Ca0 « ALO; « 6H,0 €]
2510, +3Ca(OH), =
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AL O;+3Ca(OH), =
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CaSO, +2NaOH D)
Ca(OH),+Na, SO, +2H, 0=
CaSO, « 2H,O0+2NaOH 8

Al, O; +3Ca(OH), +3(CaSO, » 2H,O) +

23H,0=3Ca0 + Al,O; « 3CaSO, * 32H,0 (9

3Ca0 +» ALO; « 6H,O0+3CaSO,+26H,0=
3Ca0 « AL, O, « 3CaSO, + 32H,0 (10)
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Research on Activation of Coal Gasification Slag with Physical and Chemical Coupling Excitation

HU Weiyang', GUO Yuxia'?, BAI Chenyang', SHI Yunji', WAN Ying'

(1.College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China;

2.Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering, Taiyuan, Shanxi 030024, China)

Abstract: Coal gasification slag (CGS) contains abundant silicon-aluminum components and has potential pozzolanic activity, but

the silicon-aluminum oxide components are mostly crystalline, which hinders its resource utilization. In order to explore the

effect of physical and chemical coupling excitation on the activity of CGS, particle size analysis, viscosity, coagulation time,

compressive strength, and activity index were used to evaluate the activity excitation effect under different excitation conditions.

At the same time, SEM and XRD were used to analyze the microstructure and material composition of coal gasification slag

filling materials, and to investigate the excitation mechanism of CGS. The results show that physical and chemical coupling

excitation is more effective than single physical excitation. The optimal excitation condition for CGS is milling time of 100 min

and Na, SO, dosage of 2.5% or milling time of 100 min and Na, SiO; dosage of 7%. The activity index of physical and chemical

coupling excitation under above optimal conditions can be increased by 7.13% and 7.72% compared to that of single physical
pling P y p gle phy

excitation. The physical and chemical coupling promotes the transformation of crystalline silicon-aluminum ions into amorphous

form. which can stimulates the formation of hydration products and enhance activity of CGS.

Key words: Coal gasification slag, Physical and chemical coupling excitation, Pozzolanic activity, Hydration product
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