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Adsorption of Superplasticizer and its Effect on Viscosity of
Cement-Silica Fume Paste

ZHANG Qiangian', SHU Xin', YANG Yong', RAN Qianping'*
(1. State Key Laboratory of High-Performance Civil Engineering Materials, Jiangsu Sobute New Materials Co., Ltd., Nanjing 210008,
China; 2. School of Materials Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract: To improve the workability of ultra-high performance concrete (UHPC), the effect of superplasticizers (i.e.,
carboxylic-superplasticizer and phosphonic-superplasticsizer) on the rheological properties of cement/silica fume pastes with a low
water-binder ratio was investigated, and the adsorption behavior of the superplasticizers in paste, the packing density and the viscosity
of interstitial solution were analyzed. The results show that the superplasticizers have a preferential adsorption behavior on different
particle surfaces, and carboxylic-superplasticizer has a superior adsorption ability on cement particle surfaces, and
phosphonic-superplasticsizer has a stronger adsorption ability on silica fume particle surfaces. It is indicated that for a cement paste
with the similar flow spread, a lower viscosity of the interstitial solutions is the main reason for a lower viscosity of paste with
carboxylic-superplasticizer rather than that with phosphonic-superplasticsizer. However, the well- dispersion of silica fume particles
with phosphonic-superplasticizer can result in an increased packing density, thus leading to a lower viscosity of cement-silica paste,
compared to that of paste with carboxylic-superplasticizer.

Keywords: ultra-high performance concrete; silica fume; superplasticizer; preferential adsorption; packing density; viscosity of the
interstitial solution
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Fig. 1 Test program for rheology of cement paste
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