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Effect of Modified Phosphogypsum and Fly Ash Dosage on the
Properties of Solid Waste Geopolymer Materials
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Abstract: To enhance the resource utilization efficiency of phosphogypsum and fly ash, the original phosphogypsum was
modified to produce modified phosphogypsum, which was then blended with materials such as fly ash, slag powder, and carbide
slag to create a fully solid waste geopolymer composite. The structure of the modified phosphogypsum was characterized using
Fourier— transform infrared spectroscopy ( FT —IR) and scanning electron microscopy ( SEM ). The effects of modified
phosphogypsum and fly ash content on the fluidity, mechanical properties, and shrinkage performance of the fully solid waste
geopolymer composite were investigated through tests measuring fluidity, compressive strength, flexural strength, and shrinkage
values. The results indicate that the content of modified phosphogypsum and fly ash significantly influences the overall
performance of the fully solid waste geopolymer composite. When the modified phosphogypsum content is 15% and the fly ash
content is 30% , the composite exhibits optimal performance, with a fluidity reaching 159 mm, compressive strength and flexural

strength of 38. 5 MPa and 6. 4 MPa, respectively, and shrinkage values of 306. 7x107°, 407. 6x10™°, and 357. 5%10° at curing
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periods of 3, 7, and 28 days. The fully solid waste geopolymer composite demonstrates excellent fluidity, mechanical properties,

and shrinkage performance, making it a viable alternative to cement as a cementitious material in construction applications.

These findings provide valuable insights for the efficient recycling of industrial solid waste materials such as phosphogypsum and

fly ash.
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Table 1 Design results of different material ratios /%
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Fig.1 Infrared spectra of undisturbed phosphogypsum and
modified phosphogypsum
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Fig.2 Scanning electron microscopy images of phosphogypsum

before and after modification
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Fig. 3 Effect of modified phosphogypsum and fly ash dosage

on the flowability of materials
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Fig. 4 Effect of modified phosphogypsum and fly ash dosage
on the mechanical properties of materials
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