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Abstract: In this study, the potential application of coal
gasification fly ash (CGFA) in ordinary Portland cement
(OPC) and hydrated lime is investigated including the
compatibility of CGFA and WH-A polycarboxylate
superplasticizer and the mechanical property of hydrated
lime-CGFA and  OPC-CGFA
mechanisms and reaction products of the two systems are

systems. Reaction
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studied by using XRD, FTIR and SEM. It is found that the
reactivity of CGFA in cementitious materials can be
considerably enhanced by grinding while the as-received
CGFA with low pozzolanic reactivity could be used as
sand in concrete. The hydrated lime and OPC provide the
alkaline environment to facilitate the dissolution of CGFA.
The maximum 28 d compressive strength up to 14.43 MPa
(60.0% CGFA) and 35.79 MPa (35.7% CGFA) can be
obtained in hydrated lime-CGFA and OPC-CGFA systems,
respectively. The intensity of Portlandite peaks decreases
with the increase of CGFA mass fraction, indicating that
Ca (OH) , reacts with SiO, provided by CGFA to form
C—S—H.

Keywords: coal gasification fly ash (CGFA); ordinary

Portland cement (OPC); hydrated lime; substitution effect
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Fig.1 SEM image of CGFA
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Tab.1 Physical and chemical characteristics of CGFA

ORI/ (gr HERURE/(go PRV pe O mri/
em ™) em™) g &z /% (gkg)
2.542 1.041 20.2 25.1 1.53 0.5791

#2 CGFAMEBRIGHE
Tab.2 Particle size of ground and unground CGFA

FLRE AR/ Yo R E AR/ pm
HiH ~ >
<20 pm A D10 D50 D90
100 pm pm
WRESHT  25.21 23.96 50.83 3.7 104.6  392.1
WHEJE  77.77 19. 08 3.15 1.0 6.8 43.0

%3 CGFAKIXRF &R
Tab.3 XRF analysis results of CGFA

Wsio, Wea0
45.65 21.24

WALO, Wre,0, WhgH WNa,0 W g4

17.52 7.46 2.36 1.63 4.14

R4 RPN

Tab.4 Physical properties of river sand

WORLRE/ O MEBUREE/  EK
(geem ) (gem™) /Y D10/pm D50/pm  D90/pm
2. 568 1.307 3.25 11.76  234.71  569.72
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Tab.5 Hydrated lime-CGFA system
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SA-IN-0
SA-1-0
SA-1-3 75 25
SA-1-6
SA-1-9
SA-2N-0
SA-2-0
SA-2-3 60 40
SA-2-6
SA-2-9
SA-3N-0
SA-3-0
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SA-4N-0
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SA-56
SA-5-9
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Tab.6 Hydrated lime-CGFA system (ground)

OPC-CGFAK %

.
e R, T CGFA kLA 8/ %

CW-0 100.0 0

CW-1 72.9 27.1

CW-2 64.3 35.7

CW-3 54.5 45.5

CW-4 47.4 52.6

CW-5 44. 4 55.6

RT KRR CGFAK R (RHEE)
Tab.7 River sand-CGFA system (unground)

e ?ﬂ@lﬁiﬁ CGf‘Alﬁi i}ﬁz}gﬁl]ﬁﬁi
B/ % I Y IE Y%

CJ/CA/CB-0-0 100 0 0

CJ/CA/CB-1-0 85 15 0

CJ/CA/CB-2-0 70 30 0

CJ/CA/CB-3-0 55 45 0

CJ/CA/CB4-0 40 60 0

CJ/CA/CB-50 25 75 0

CJ/CA/CB-0-1.1 100 1.1
CJ/CA/CB-1-1.1 85 15 1.1
CJ/CA/CB-2-1.1 70 30 1.1
CJ/CA/CB-3-1.1 55 45 1.1
CJ/CA/CB4-1.1 40 60 1.1
CJ/CA/CB-5-1.1 25 75 1.1
CJ/CA/CB-0-3.5 100 0 3.5
CJ/CA/CB-1-3.5 85 15 3.5
CJ/CA/CB-2-3.5 70 30 3.5
CJ/CA/CB-3-3.5 55 45 3.5
CJ/CA/CB-4-3.5 40 60 3.5
CI/CA/CB-5-3.5 25 75 3.5
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Fig.2 Mechanical property of hydrated lime-CGFA

system
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Fig.6 Mechanical property of river sand-CGFA system
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Fig.9 SEM image of hydrated lime-CGFA system
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