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Abstract: The effects of conventional nano-silica (NSiO,) and mesoporous nano-silica (MSiO,) on the curing kinetics,
mechanical properties, and dielectric properties of epoxy resin (EP) were comparatively investigated. Characterization by
Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), scanning electron microscopy
(SEM), transmission electron microscopy (TEM), and nitrogen adsorption-desorption tests revealed that MSiO, possessed
a regular mesoporous structure, with a specific surface area of 399.43 m®/g, which was more than seven times that of
NSiO,, and its surface was rich in active groups such as silicon hydroxyl groups. Differential scanning calorimetry (DSC)
analysis of EP/SiO, composites showed that both nano-silicas could reduce the curing peak temperature and curing
activation energy of EP, among which MSiO, exhibited a more pronounced promoting effect, with a more significant
decrease in curing peak temperature and the curing activation energy reduced to 49.5 kJ/mol. Mechanical property tests
demonstrated that the tensile strength, elastic modulus, and Rockwell hardness of the EP/MSiO, composite were all higher
than those of EP/NSiO, and EP. Dielectric property tests indicated that compared to NSiO,, MSiO, could more effectively
reduce the dielectric constant and dielectric loss of EP. The results showed that the modification effect of MSiO, on EP
was superior to that of NSiO,.
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