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Analysis of the Influence of Ultra Fine Composite Mineral Powder Modified Concrete Performance
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Abstract: To improve the resistance of traditional concrete to chloride salt corrosion, ultrafine composite mineral powder was
prepared by mixing fly ash, blast furnace slag powder, and steel slag powder in a mass ratio of 2:5:3. The influence of
different ultrafine composite mineral powders replacing cement on the workability, mechanical strength, and resistance to
chloride salt corrosion of concrete was analyzed. The results showed that the slump increased with the increase of ultrafine
composite mineral powder dosage, and the 60 minute slump loss decreased with the increase of dosage; The compressive and
flexural strength show a trend of first increasing and then decreasing with the increase of ultrafine composite mineral powder
content, and the optimal content is 40% ; The diffusion coefficient of chloride ions decreases with the increase of ultrafine
composite mineral powder content, and the decrease is no longer significant after the content exceeds 40% ; As the chloride
corrosion cycle increases, the mass loss rate increases and the relative dynamic elastic modulus decreases. The use of ultrafine
composite mineral powder instead of cement can improve the concrete’ s resistance to chloride corrosion, with the strongest
resistance at a dosage of 40% . The research results can improve the mix design of chloride resistant concrete and provide
reference for the engineering application of waste mineral materials.
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Fig. 1 Ultrafine composite mineral powder, cement

particle size distribution curve
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Table 1 Main chemical composition of ultrafine

composite mineral powder and cement / %
MoE 4R Fe,0; AL O, Si0, Na, O Ca0 SO,
7K 3.91 7.79 17.14  0.83 65. 14 2.13
AL H 5.99 15.93  39.61 0. 64 32.84 2.76
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Table 2 Experimental mix ratio / (kg/m®)
i fF Klg  HWHEEATRH  HER OHAER K
X-0 480 764 1126 168
X-20 384 96 764 1126 168
X-30 336 144 764 1126 168
X -40 288 192 764 1126 168
X -50 240 240 764 1126 168
X -60 192 288 764 1126 168
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Fig. 2 Slump of concrete with different dosage of
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Fig.3 Mechanical Properties of Concrete with Different
Admixtures of Ultrafine Composite Mineral Powder
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Fig. 4 Chloride diffusion coefficient of concrete with
different dosages of ultrafine composite mineral powder
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Fig. 5 Mass loss rate of ultrafine composite mineral
powder concrete with different corrosion cycles
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