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Analysis of the Effects of Granulated Blast Furnace Slag Powder and Dolomite
Powder on the Properties of Fly Ash—Based Polymer Concrete
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Abstract: To enhance the utilisation rate of industrial solid waste materials in preparing geopolymer concrete, this study
investigated the effects of replacing fly ash with slag powder and dolomite powder on the workability, mechanical properties, and
durability of geopolymer concrete. Microstructural characterisation was conducted using scanning electron microscopy and
infrared spectroscopy. Results indicate that incorporating slag powder and dolomite powder reduces the slump of geopolymer
concrete while enhancing its mechanical and durability properties. Slag powder exhibits superior reinforcement effects compared
to dolomite powder, with the synergistic effect peaking at a 20% slag powder + 20% dolomite powder blend. Compared to the
pure fly ash control group, specimens with 40% slag powder exhibited 76. 3% and 108. 8% increases in 90—day compressive and
splitting tensile strength, respectively. while specimens with 20% slag powder + 20% dolomite powder showed increases of

67. 1% and 116.3%, respectively. Both formulations exhibited significantly enhanced dynamic elastic modulus and markedly
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reduced drying shrinkage and chloride ion diffusion coefficient. The micro—aggregate filling effect of slag powder and dolomite

powder, along with their participation in the geopolymerization reaction to generate more C~A-S—H and C—S—H gels, resulted in

a denser microstructure. These findings provide a basis for geopolymer mix design.
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Table 1 Main chemical components of fly ash, granulated blast
furnace slag, and dolomite powder / %

{255 Fe,05 ALO;  Si0,  MnO  CaO  SO;  MgO
WK 2.53  26.47 61.81 0.16 5.65 0.34 1.24
Bkiky  7.42 15.38 35.61 0.75 42.29 0.16 6.26
A=Ak 2,19 6.65 23.92 0.42 40.84 0.47 19.47

FLERER I s A AT ICE LT A1, RiAR 4.75~
26.5 mm, FRWHEN 2 680 kg/m’; A ERRITHHD,
ANV 2. 86, FMHILN 2 520 ke/m’ o RIHIK N
AXK,
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Table 2 Suspension concrete mix proportion

. B Btk Asak A B AR
/ (kg/m®)
G00-C00 465 1176 736 373
G40-C00 279 186.0 1176 736 373
G30-C10 279 139.5 46.5 1176 736 373
G20-C20 279 93.0 93.0 1176 736 373
G10-C30 279 46.5  139.5 1176 736 373
G00-C40 279 186.0 1176 736 373
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Fig.1 Geopolymer concrete slump
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at different age stages
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Fig.3 Splitting tensile strength of polymer—modified concrete
at different curing ages
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Fig. 4 Dynamic elastic modulus of polymer—modified
concrete at different curing stages
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Fig. 5 Early drying shrinkage variation curve of geopolymer concrete
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