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Mechanical Properties of Cement Stone with Modified CaSO4 Whisker
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(1. School of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China;
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Abstract: In order to further improve the mechanical properties of the cement stone with CaSO, whisker, the surface of the whisker
was modified via tetraethylorthosilicate (TEOS) to improve the interface bonding property between the whisker and the cement stone.
The surface composition and properties of the modified CaSO, whisker were investigated by Fourier transform infrared spectroscopy,
scanning electron microscopy, X-ray diffraction, X-ray photoelectron spectroscopy, contact angle measurement. The results show that
the hydrolysate of TEOS reacts with the hydroxyl groups on the surface of CaSO,4 whisker and forms the stable amorphous SiO, on
the surface of CaSO, whisker. Based on the results by mechanical properties test, the modified CaSO, whisker can further improve
the mechanical properties of cement. The microstructure of the interface between the whisker and the cement material, the hydration
products, the structure of the cement stone, were analyzed by scanning electron microscopy and pore size distribution test, which
reveals the action mechanism of modified CaSO,4 whisker reinforced cement. Since SiO, coated on the surface of the modified CaSO,
whisker reacts with the free Ca(OH), in cement-based material, thus promoting the formation of more hydration products, such as
calcium silicate hydrate gel chain (C—S—H), as well as makes the whiskers tightly wrapped by hydration products, thus enhancing the
bonding effect between the whiskers and cement-based materials and causing more energy consumed during the development of crack.
Also, the hydration reaction can improve the compactness of the cement structure, further enhancing the mechanical properties of cement.
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Table 1 Composition of cement stone sample

Mass/g
Sample
Class G cement CSW MCSW SXY SZ1-2 Defoamer Water
BC 800 0 4 8 0.4 352
CSwWC 800 40 4 8 0.4 352
MCSWC 800 0 4 8 0.4 352

BC is black cement; CSW is CaSO, whisker; MCSW is modified CaSO4 whisker; CSWC is cement with CaSO, whisker; MCSWC cement is cement with

modified CaSO, whisker; SXY is dispersant; SZ1-2 is fluid loss additive.
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Table 2 Triaxial test results of BC, CSWC and MCSWC

Sample Peak stress/MPa  Elastic modulus/GPa  Peak strain/%
BC 30.8 10.2 0.527
CsSwC 38.6 6.9 0.926
MCSWC 42.9 5.1 1.176
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