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M odification of Cellulose Nanocrystalson Microstructure
of Calcium Silicate Hydrate

ZHENG Dapeng, FANG Yuan, CUI Hongzhi
(College of Civil and Transportation Engineering, Key Laboratory for Resilient Infrastructures of Coastal Cities (MOE), Shenzhen
University, Shenzhen 518060, Guangdong China)

Abstract: Calcium silicate hydrate (C—S—H) gel is a gene of cement-based cementitious materials, and its structural changes are
crucial to the development of concrete macroscopic properties. To clarify the modification mechanism of cellulose nanocrystals
(CNCs) in cement, C—S—H gels were prepared by a co-precipitation method, and the morphological and nucleation effects of CNCs
on the microstructure of C-S-H gels were investigated by X-ray diffraction (XRD), transmission electron microscopy,
nanoindentation, and nuclear magnetic resonance. The results show that the hydroxyl groups (—OH) on the surface of CNCs can
complex CaZ* ions, and then react with SiO,%” ions in solution to form C—S-H gels that wraps around the CNCs. The CNCs can
provide additional nucleation sites for the precipitation and growth of C-S-H gels, promote the reduction of the polymerization
degree and the shortening of the chain length of the C-S-H gel, and increase the content of high-density C-S-H gel.
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(a) Plane topography image of CNCs

(b) 3D topographic image depicting the height of CNCs

(c) XRD pattern and crystalinity calculation method of CNCs

(d) High resolution of Clscorelevelsin CNCs
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Fig.1 Physical and chemical characteristics of raw CNCs
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(8) C—S—H test samples prepared
by tableting method

(b) BSE image of test areaand indentation
lattice grid arrangement
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Fig. 2 Nanoindentation test details
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(a) TEM image of pure CNCs
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Fig. 3 Morphological properties of CNCs
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Fig.5 (a b) TEM images of C-S-H gel prepared by co-precipitation method; (¢, d) TEM images of CNCs modified C-S-H gel
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Fig. 6 Elastic modulus of C-S—-H gels with different content
of CNCs
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Samples Mole fraction of QY% Mole fraction of Q%/% Mole fraction of Q%/% Ne Average chain length (Luc)
Pure C-S-H 309 26.2 42.9 1.69 6.47
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