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Effect of Polycarboxylate Superplasticizer with Different Structure on Viscosity and
Adsorption Behavior of Cement-Silica Fume Paste

LIU Ming, ZHANG Lei, YANG Wen, GAO Yuxin, ZENG Chao, LUO Yaoling, YE Zi, WANG Futao, YAN Songling
(China West Construction Academy of Building Materials, Chengdu 610015, China)

Abstract: To improve the working performance of ultra-high performance concrete (UHPC), two kinds of water reducers with
different structures, i.e., polyoxyethylene (EO) polyether (PCE-1) and propylene oxide block polyoxyethylene (EO/PO) polyether
(PCE-2), were prepared. The performance of cement-silica fume slurry in a low water-binder ratio with two water reducing agents
was evaluated via slurry fluidity, slurry viscosity test, total organic carbon test, and surface tension test, and the relevant mechanism
was discussed. The results show that at PCE-2 in the slurry at 0.16 of water-binder ratio and 5%—25% of silica fume content (in mass
fraction) has an adsorption-dispersion effect on silica fume rather than PCE-1, thus increasing the fluidity of cement-silica fume slurry.
The block polyether structure of water reducer can adjust the surface tension and viscosity of the interstitial fluid, and reduce the
viscosity of the cement-silica fume slurry.
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Table 1 Molecular structure parameters of PCE samples

Sample No. M, M, M,/M, Conversion of macromonomer Monomer ratio Ry/nm Densityof-COOH/(mmol-g l)
PCE-1 7800049 000 1.59 91.2% n(AA): n(TPEG)=4:1 8.56 1.54
PCE-2 5700043000 1.33 92.3% n(AA): n((MAH): n(TPEG): n(EO/PO)=3:1:0.7:0.3  7.23 1.92

EO/PO is the abbreviation of block polyether; Formula for calculating the radius of gyration (Rg) 14 R=M,"*, and carboxyl group density =n (repeating unit

carboxyl group)/repeating unit molecular mass.
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Fig. 5 Effect of PCE on the slurry viscosity with different
silica fume contents
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Fig. 8 Adsorption-dispersion mechanism of different PCE on silica fume surface
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