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Sulfate corrosion resistance and mechanism analysis of
cellulose nanocrystal reinforced ECC

WU Tao', MENG Dan” *, FAN Qichang®
(1. Department of Construction, Qingdao University of Technology, Qingdao 266525, China;
2. School of Architectural Engineering, Qingdao Agricultural University, Qingdao 266109, China;
3. School of Civil Engineering, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract: Engineered cementitious composites(ECC) can effectively alleviate the cracking of
cement matrix, but the high amount of cement makes it have obvious self-shrinkage, which
damages the mechanics and durability of ECC. In ths study, cellulose nanocrystal (CNC)is
used to enhance the mechanical performance and sulfate corrosion resistance of ECC. The re-
sults show that CNC improves the strain rate and compressive strength of ECC and increases
its sulfate corrosion resistance. CNC promotes cement hydration, and its incorporation also
strengthens the interfacial bonding between polyethylene (PE) fiber and cement matrix, en-
hances the “bridging” effect of PE fiber, and promotes multi-point cracking of ECC. Molec-
ular dynamics simulation analyzes the strengthening mechanism of CNC on the sulfate corro-
sion resistance of ECC. The results show that CNC absorbs C-S-H mainly through Ca—0

coordination and hydrogen bonding, covers the surface of C-S-H and forms a protective lay-
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er, which not only limits the invasion of SO} into the interior of C-S-H, but also reduces
the coordination number between SO? and C-S-H.
Key words: engineered cementitious composites(ECC) ; cellulose nanocrystal (CNC) ; molecu-

lar dynamics simulation;interface
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