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Synthesis of polymer decorated nano-SiO, and
its effects on cement-based materials

WO Jiangang', WANG Wenping', ZHOU Zhengfa', WANG Di*

(1. School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China; 2. School of Materials and
Chemical Engineering. Anhui Jianzhu University, Hefei 230601, China)

Abstract: On the base of nano-SiO, modified by KH550, the surface of nano-SiQ), was treated with
methyl acrylate(MA) and ethylenediamine(EDA) for chain extension, and then methoxy polyethylene
glycol diacrylate (MPEG-DA) was anchored onto the nano-SiO, surface. The specific structure of
MPEG-DA modified nano-SiQ), was characterized by Fourier transform infrared spectrometer (FTIR)
and thermogravimetric analyzer (TGA). The hydration process, electron microscopic patterns and
pore size distribution of cement pastes doped with nano-Si0, and MPEG-DA modified nano-SiO, were
analyzed. The results show that MPEG-DA modified nano-SiO, can control cement paste hydration
process, refine the microstructure and decrease the porosity of cementitious material. Besides, the
nano-Si0; modified by MPEG-DA not only can optimize the workability of cement-based materials,
but also can enhance their mechanical strength. When the content of MPEG-DA modified nano-SiO,
was 0. 5% of cementitious material, the compressive strength of fabricated cement mortar and con-
crete increased by 43.1% and 27. 8%, respectively, compared to the reference sample after curing for
28 days.
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