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Effect of calcium sulfate on properties of cement-based materials containing electroplating sludge slag CHENG Weil,
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Abstract: To improve the high value utilization degree of electroplating sludge, the effect and mechanism of
CaSO, on mechanical properties, microstructure and heavy metal leaching of cement-based materials mixed with
ground powder (preparation from electroplating sludge and construction residue after high-temperature treatment and
grinding) were studied. The results showed that the long-term mechanical properties were better when CaSO, dosage
(mass fraction of CaSO, in cementing material) was 0.6%. The compressive strength and flexural strength were
increased by 20.1% and 22.2% respectively after 60 d curing period compared with those without adding CaSO,.
Microscopical study results showed that the appropriate dosage of CaSQ, could supplement the Ca?t content in the
matrix pore solution of the cement-based material mixed with the ground powder. It could also promote the hydration
of the active components with potential hydration in the cement and ground powder. Simultaneously the addition of
CaSO, caused more ettringite to fill the pores in the matrix and enhanced its compactness. It was found that the
formation of ettringite played a positive role in the consolidation of heavy metal ions,and appropriate content of CaSOy
could significantly reduce the leaching concentration of certain harmful heavy metals in cement-based materials mixed
with ground powder. When CaSQ, dosage was 0.6 % ,the leaching rates of copper,nickel and zinc was 33.6,31.0 and
53.0 percent points lower than those of cement-based materials without CaSO, after 28 d curing period, ensuring
better leaching safety.
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Table 1 Chemical composition of powder %
*j*ll- SlOz Alz 03 CaO Fez Oa MRO SOa Kz O
P. I52.5 16.31 2.93 70.07 4,05 0.95 3.94 0.96
FE 48 4 57.45 20.85 6.09 4.92 1.94 0.96 1.36
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ground powder
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Table 2 Mixing ratio of effect of different dosage of CaSQ, on properties of cement-based materials containing

ground powder g

s P 525K 7K & 2 1SO #R b CaSO,
GP 0 225 450 1 350 0
TS0 450 225 0 1 350 0
CSo 315 225 135 1350 0
CS0.2 315 225 135 1 350 0.9
CS0.4 315 225 135 1 350 1.8
CS0.6 315 225 135 1 350 2.7
CS0.8 315 225 135 1350 3.6
CS1 315 225 135 1 350 4.5
CS2 315 225 135 1 350 9.0
CS3 315 225 135 1350 13.5
CS4 315 225 135 1350 18.0
CS5 315 225 135 1 350 22.5
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Table 3 Leaching concentration of heavy metals Table 4 Distribution of elements
me/L =% RRA % R %

FEdh Cu Ni Zn Cr C 20.47 36.96
GP 0.08 0.2 0.4 0.8 0 27.74 37.60
TS0 Fdar E 3 ] i KA H Al 2.33 1.87
CSo 0.063 0.190 0.316 KA H Si 7.76 5.99
CS0.6 0.036 0.126 0.083 P i) Ca 19.26 10.42
6 J& CaSO, B 551 0 A1 0.6 % B & o o0 .
. ‘ . Fe 2.65 1.03
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Table 5 Mass fraction of Ca(OH); and CaCO; %
% CSo CS0.2 CS0.6 CS5
Ca(OH), 11.59 12.29 14.59 11.14
CaCQO; 4,64 4.55 4.23 4.95
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Fig.12 SEM images of samples with different CaSQO,
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