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Abstract: Polycarboxylate ether based superplasticizers(PCEs) with different molecular structures were synthesized
using isoprene alcohol polyoxyethylene ether(TPEG) and acrylic acid(AA) as raw materials. The mechanism of
molecular structure of PCEs on the viscosity of cement paste was investigated by the fluidity, yield stress and plastic
viscosity of cement paste doped with PCEs and the adsorption amount of PCEs on the surface of cement particles.
The results show that PCEs with medium side chain length, characterized by molar mass of TPEG is 2 000 g/mol,
an acid-ether ratio of 4.0, a chain transfer agent dosage of 0.4% , weight-average molecular weight of 49 600 g/mol,
and the monomer is AA, can reduce the viscosity of cement pastes and exhibit an appropriate adsorption amount of
PCEs on the cement particle surface.
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Table 1 Chemical and mineralogical compositions(by mass) of reference cement

Unit: %
Chemical composition Mineralogical composition
CaO SiO, ALO, Fe,O, MgO -CaO SO, N,0,, C,S C,S C,A C,AF
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Table 2 Gel permeation chromatography characterization

of PCEs
PCEs A;Oq(ﬁ ) j\rio/l(,gl) PDI  o/%
25TPEG4. 0-MO. 4 60600 29400 2.06 87.8
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44TPEG4.0-MO.4-MAA 68100 32500 2.09 88.8
44TPEG4.0-MO.4-BA 39600 25100 1.58 93.8
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Fig.2 Effect of side-chain length of PCEs on fluidity and rheological parameters of cement pastes
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Fig.3 Effect of acid ether-ratio of PCEs on fluidity and rheological parameters of cement pastes
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Table 3 Dosages of PCEs and its adsorption amount on surface of cement particles under cement slurry fluidity of (280%+5) mm

Adsorpti Adsorpti
PCEs thES/% sorption 1 PCEs wwm/% sorption 1
amount/(mg-g ') amount/(mg-g )
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44TPEG4. 0-MO. 6 0.115 0.616 62TPEG4. 0-MO. 4 0.127 0.536
44TPEG4. 0-M0. 4-MAA 0.140 0.723
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