$40 & H1M MEXREE A Vol.40 No.1
2026 4 2 A FLY ASH COMPREHENSIVE UTILIZATION Feb. 2026

BN - MO AR s By AR
B R A

(DU AT 27 B, 2 430064 )

B O NI LR S E RRI RbF T R I1=A4E, BRI LOBRER 51 5 T [ P o et
i3 E AR B A LA R B B L . EBRTE BB 5 SRR R B R K S RO SO0 R
PERERIRONA o S5 RRH] U8 G B BB 70% | B 8% | AKBIKIR L. 4 1, Tl RMITP I Ty 24k
Efcflle H7 d Pk, PLdrsREilis44. 4, 6.1 MPa, 28 d Hii/k . HriframBENI4RTI 2 68.9, 9.8 MPa, FKILH T
F 5 SR B R R o AR A R C BT AT S B Y R A R ORI, el A AR B K - A SR SR )
W HA P A 12V RE , YU R SRR B AL GO K JE T AT RHR T2 30% ~ 40% o 2 AR Dy T8 % ST AL A
SRR TT RARME THORSCHE, XK U ATl e HE i R A B BN (H

K TVREE; HWRMDK, EE; Jerthe

RE 5K S: TUS28 XEkFRERG: A XEHS: 1005-8249 (2026) 01-0058-05

DOI:10.19860/].cnki.issn1005 - 8249.2026.01.011

pussip)

i

Study on Preparation and Mechanical Properties of Fly Ash and Slag — Based Polymer Motar
LI Qingxuan
( Wuhan City Polytechnic, Hubei Wuhan 430064, China)

Abstract: In order to explore the good process and mechanical properties of geopolymer mortar prepared by industrial solid
waste, the ratio of geopolymer cementitious materials was optimized by orthogonal test design method with industrial solid waste
such as fly ash and slag as raw materials. The effects of slag content, alkali activator content, water glass modulus and other
parameters on the properties of materials were mainly explored. The results show that when the slag accounts for 70% of the total
amount of cementitious materials, the alkali content is 8% , and the water glass modulus is 1.4, the mechanical properties of
the geopolymer mortar are the best. The 7 d compressive strength and flexural strength were 44.4 MPa and 6.1 MPa,
respectively, and the 28 d compressive strength and flexural strength were increased to 68.9 MPa and 9.8 MPa, showing
significant late strength development characteristics. Studies have shown that the efficient utilization of industrial solid waste can
be achieved through scientific ratio design. The prepared fly ash — slag based geopolymer mortar has excellent mechanical
properties, and its compressive strength index is about 30%—40% higher than that of traditional cement — based materials. The
results provide technical support for the utilization of industrial solid waste and the development of green building materials, and
have important practical value for reducing carbon emissions in the cement industry.
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Table 1 Chemical composition content of fly ash
and blast furnace slag / %
Si0, Al, 05 Fe, 05 Ca0 MgO Na, 0
FA 49. 65 36. 10 4.56 5.12 0. 89 0.32
GGBS 33.65 15.34 0.52 39. 46 6. 89 0.30
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Fig.1 X -ray diffraction patterns of fly ash and blast furnace slag
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Table 2 Orthogonal experimental design
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Wk (A) AR/ % (B) JKIEEE (C)

1 0.5 7 1.2

2 0.6 8 1.4

3 0.7 9 1.6
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Fig.2 Liquidity corresponding to each factor level
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Fig.3 Compressive strength corresponding to each factor level
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Fig. 4 Corresponding flexural strength of each factor level
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Fig. 5 Horizontal compressive strength of various
factors at 7 d and 28 d
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Fig. 6 Bending resistance of each factor level at 7 d and 28 d
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