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Effect of phosphogypsum dosage amount on key properties of
PG-CS-SS-SL composite cementitious materials
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Abstract: In order to improve the utilization of industrial solid wastes in auxiliary cementitious materials,
phosphogypsum (PG) , carbide slag (CS), steel slag (SS) and mining slag (SL) are used as feedstocks to prepare
composite cementitious materials ( PG-CS-SS-SL) . The influences of PG dosage on the flowability, strength properties,
water absorbing rate, softening coefficient and microstructure of PG-CS-SS-SL are studied. The strength formation
mechanism of PG-CS-SS-SL and the reasons for the changes in its properties are analyzed by means of XRD,FT-IR,TG-
DTG, and SEM.Results show that the flowability of PG-CS-SS-SL increases with the increase of PG dosage.Both strength
and softening coefficient of PG-CS-SS-SL show a tendency of slightly increasing firstly and decreasing then with the
increase of PG dosage. When PG dosage is 10%, PG-CS-SS-SL has the highest 28-day strength, its flexural and
compressive strengths reach 6. 8 MPa and 32. 9 MPa, respectively, and its corresponding water resistance is the optimal
with a softening coefficient of 0. 904. Water absorption of PG-CS-SS-SL shows a trend of slightly decreasing firstly and
increasing then with the increase of PG dosage ,reaching the lowest when PG dosage is 10%.Microanalysis shows that the
appropriate dosage of PG can promote the formation of C-( A)-S-H gel and AFt in PG-CS-SS-SL system, which optimizes
the microstructure of the hardened slurry and facilitates the strength development of the hardened slurry. However, too
much addition of PG will lead to the deterioration of the microstructure of the hardened slurry, resulting in the
performance deterioration of PG-CS-SS-SL.
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