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Abstract: To address the slow early strength development and inadequate long — term strength of fly ash — based geopolymers,
slag powder and silica fume were employed to partially replace fly ash, investigating the influence of a ternary mineral material
combination on the compressive strength, splitting tensile strength, and flexural strength of the geopolymer. Furthermore, the
enhancing effect of glass fibers on the mechanical properties of the optimal mineral composition was analyzed. The results
indicate that with the reduction of fly ash content and the increase of slag powder content, the mechanical strength of the
geopolymer first increased and then decreased. Slag powder contributed to promoting early strength development, with the
composition containing 40% fly ash and 60% slag powder exhibiting the best performance. Substituting fly ash with 10% silica

fume further improved the mechanical properties, increasing the compressive strength, splitting tensile strength, and flexural
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strength of the mixture containing 10% silica fume, 30% fly ash, and 60% slag powder by 13.5% , 10.4% , and 11.4% ,

respectively. With the increase in glass fiber content, the compressive, splitting tensile, and flexural strengths also showed an

initial increase followed by a decrease, with the optimal enhancement observed at a fiber content of 1.0% ,

resulting in

improvements of 9.4% , 17.6% , and 16.0% , respectively. This study can provide a reference for the preparation of high —

performance geopolymer materials.
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Table 1 Main chemical components of precursor materials /%

f2msy Si0,  ALO; Fe,0; Ca0  SO;  MgO  Na,O

Bk 342 197 7.6 31.5 1.6 2.8 0.5
BHER 625 241 6.4 2.4 1.1 0.7 0.6
TR 92.2 0.8 1.9 1.8 0.2 1.1 0.9
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Table 2 Mix proportion of ternary mineral — based geopolymer

/ (kg/m*)
Gi's WYUK BUMR GEK W RO FURARE RERREH K
S20 296 74 730 1100 145  6L.1 178
$40 222 148 730 1100 145  6L.1 178
S60 148 222 730 1100 145 611 178
S80 74 296 730 1100 145 611 178

S20S 259 74 37 730 1100 14.5 61.1 178
405 185 148 37 730 1100 14.5 61.1 178
S60S 111 222 37 730 1100 14.5 61.1 178
S80S 37 296 37 730 1100 14.5 61.1 178
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Fig. 1 Compressive strength of geopolymers made from

different mineral material combinations
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Fig.2 Splitting tensile strength of geopolymers made from
different mineral material combinations
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Fig.3 Flexural strength of geopolymers made from different
mineral material combinations
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Fig.4 Compressive strength of geopolymers
with different glass fiber content
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Fig.5 Splitting tensile strength of geopolymer with
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Fig. 6 Flexural strength of geopolymers with different
glass fiber contents
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