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Abstract: By replacing part of acrylic acid with hydroxyethyl acrylate(HEA ), acrylamide( AM), 2-acrylamide-
2-methylpropanesulfonic acid(AMPS) and maleic anhydride(MAH), a series of polycarboxylate superplasticizers
(PCE) with different functional groups were synthesized through free radical polymerization. By testing the fluidity
of the cement paste, the adsorption capacity and hydrolysis behavior of the PCE in the cement paste, the mechanism
of functional groups affecting the slow-release effect of the PCE was investigated. According to the results, the PCE
containing these four functional groups enhances the fluidity retention of cement paste separately. The different
hydrolysis ability of PCE in the pore solution can affect the adsorption amount of PCE on cement particles, and finally
lead to the difference in slow-release effect. PCE with ester group shows the most obvious slow-release effect.
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Table 1 Chemical composition of cement

w/%

CaO Sio, ALO, Fe,0, MgO

f-Ca0 S0, Na,0 TiO, IL

62.03 20.98 4.18 3.45 2.27

0.64 2.93 0.35 1.46 1.71
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Fig.1 FTIR spectra of polycarboxylate superplasticizers

with different functional groups
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Table 2 GPC test results of polycarboxylate superplasticizers

PCE M,/(gmol™") M,/(g'mol™")  PDI a/ %
PAA 35 880 68 530 1.91 86. 1
PHEA 37 550 66 870 1.85 80. 2
PAM 40150 79 550 1.98 83.9
PAMPS 36 650 63 340 1.73 81. 4
PMAH 38010 67 720 1.78 84.7
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Fig. 2 Initial fluidity of cement pastes mixed with different

kinds of modified polycarboxylate superplasticizers
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Fig. 3 Fluidity retention of cement pastes mixed with different
kinds of polycarboxylate superplasticizers
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Fig.4 pH value of the cement paste solution with different
kinds of polycarboxylate superplasticizers
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