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The meaning of this research

Tyre compounds represent the most important application of rubber.

The higher environmental impact of tyres takes place during their use and is due to rolling resistance.

Silica has brought a revolution in the field of elastomer composites: it allows mechanical reinforcement and a great reduction of hysteresis and rolling
resistance. A chemical bond between silica and the rubber chains is established: this is the key strength of silica!

A coupling agent is used: an organosilane containing sulphur atoms. However, silica has various drawbacks: the release of ethanol from the silica — silane
reaction, the corrosion of compounding equipment, the increase of compound viscosity, the reduction of the shelf life of semifinished products.

It would be highly desirable to substitute or at least partially replace silica with an alternative filler, obviously without damaging the composites’ properties.

The objectives

- To prepare a CB-filled compound with the same performances of a silica-based compound
Hence

w= To prepare a functionalized carbon black able to establish a chemical bond with rubber chains
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The reaction was performed without catalysts and solvent
Preparation and characterization of rubber composites
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Curves from axial and shear dynamic-mechanical analyses of S-SBR-based rubber composites filled with 65 phr of pristine silica (green) and 55 phr of CB-SHP (red).
55 phr of CB-SHP give similar results to 65 phr of silica.

Conclusions

« Composites with functionalized CB, reactive with the rubber chains, have the same or even better dynamic mechanical properties with respect to silica —based
composites

* The reactive CB was prepared with the pyrrole methodology, through a simple and sustainable technology based on a pyrrole compound

« These results demonstrate that silica is not the only possible filler for the preparation of green elastomeric composites for tyre applications.

References: Acknowledgments:
[1] Galimberti, M., Barbera, V., Guerra, S., & Bernardi, A. Rubber Chemistry and Technology, 2017, 90(2), 285-307

[2] M. Galimberti, V. Barbera, S. Guerra, L. Conzatti, C. Castiglioni, L. Brambilla, A. Serafini, RSC Adv., 2015, 5, 81142-81152

[3] Barbera, V., Bernardi, A., Palazzolo, A., Rosengart, A., Brambilla, L., & Galimberti, M.. Pure and Applied Chemistry, 2018, 90(2), 253-270.

[4] Barbera, V., Brambilla, L., Milani, A., Palazzolo, A., Castiglioni, C., Vitale, A_, ... & Galimberti, M. (2019). Domino reaction for the sustainable functionalization of
few-layer graphene. Nanomaterials, 9(1), 44.

[5] Maurizio Stefano Galimberti, Vincenzina Barbera, Gea Prioglio, Luca Giannini, Publication of W02020225595A1: 12 November 2020

Poster for AICIng, 16-17 June 2022 POLITECNICO DI MILANO

We thank Pirelli Tyre S.p.A. for financial support




