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Silica plays a crucial role in the development of Michelin's 'green tyres', which are designed to be more fuel efficient, environmentally friendly, and durable. It iIs an essential component
that reacts with silane, a coupling agent, to significantly improve the tyre's performance. The success of this reaction depends on a thorough understanding of the surface chemistry of
silica, In particular the presence of silanol (SI-OH) groups. Silanol groups play an essential role in facilitating chemical bonds between silica, silane, and the tyre polymer matrix. In this
study, we embark on a mission to explore the surface reactivity of five distinct silica using in situ Fourier transform infrared (FTIR) spectroscopy, following the methodology established
by Gallas et al.! Beyond qualitative insights, our effort involves quantitative analyses of the surface silanols as a whole, and then of each silanol groups individually. By understanding the
reactivity, abundance, and spectral characteristics of these silanol groups, we aim to improve tyre performance by exploiting the full potential of silica-silane interactions.

Silica and probes A. Quantification of total number of silanols
 Four commercial silicas are studied using 5 different probes ——
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B. Assessement of silanols accessibilty
* In situ FTIR measures (under vacuum) qualitatively and quantitatively surface properties of catalysts by probe molecule
 H-D/O-D exchange and retro exchange
1. Activation overnight 2. Exchange with D,O 3. Retro-exchange with 4 alcohols from larger to smaller size.
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External  Internal C. Speciation of silanols: absorption coefficients and quantification
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D. Comparison of commercial silicas Distribution Accessibility
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Conclusion
* No correlation of the total number of OH groups with BET or CTAB surface area
« Consistent absorption coefficients €, correlated with the extent of hydrogen bonding
* No significant variation in the distribution of external, internal, and accessible silanol groups among the various silica samples.
« Slight changes in accessibility, only significant for two samples (160MP batch A vs. P200)
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