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Abstract: In order to improve the utilization efficiency of phosphogypsum, modified phosphogypsum was prepared by using
carbide slag, quicklime, and dispersant as modifiers, and combined with slag powder, cement, and curing agent to prepare
modified phosphogypsum composite materials suitable for highway subgrade engineering. The comprehensive performance of
modified phosphogypsum composite materials was evaluated through unconfined compressive strength, direct shear, immersion,
wet dry cycle, freeze —thaw cycle, and heavy metal leaching toxicity tests. The results show that when the dosage of modified
phosphogypsum was 15% , the unconfined compressive strength, internal friction angle, and cohesion of the composite material
were 15.2 MPa, 30.4°, and 186.3 kPa, respectively, the softening coefficient was 0. 94, indicating good mechanical and
water resistance properties; When the number of wet dry cycles is 40 or the number of freeze — thaw cycles is 80, the unconfined
compressive strength value of modified phosphogypsum composite material can still meet the strength standard requirements of
highway subgrade materials and has good durability performance; The leaching toxicity of heavy metals in modified
phosphogypsum composite materials is relatively low, and the environmental performance is good, provide some reference and
inspiration for the efficient resource utilization of waste phosphogypsum.
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Table 1 Performance indicators of blast furnace
slag powder and calcium carbide residue
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Fig. 1 Effect of modified phosphogypsum dosage on the
unconfined compressive strength of composite
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Fig.2 Effect of modified phosphogypsum dosage on the
internal friction angle and cohesion of composite materials
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Fig.3 Effect of modified phosphogypsum dosage on
the softening coefficient of composite materials
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Fig. 4 Quality loss rate and strength loss rate of composite materials
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Table 2 Environmental performance test results of modified
phosphogypsum composite materials
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