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SI1 TEM micrographs of a) Cq and b) Cs. The micrographs were taken with a Libra200
transmission electron microscope (Carl Zeiss Microscopy GmbH, Oberkochen, Germany).
For this, approx. 60 nm thin sections of the specimens were prepared using an

Ultramicrotome UCG6 (Leica Microsystems GmbH, Wetzlar, Germany) at a temperature of -
160 °C.
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SI2 Picture of test specimens demonstrating transparency of Cq 3
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SI3: DMA temperature sweep measurements of rubber-silica composites Cys and BIIR-i a)
storage modulus plots b) tan & plots c) enlarged section of the tan & plots. The curve
progressions demonstrate the similarity of the composites with aliphatic (C; 4, green) and
ionic (C23, red) functional groups on the particle surfaces among each other with respect to

their temperature dependent dynamic mechanical behavior.
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Sl4: DMA temperature strain sweep measurements of rubber-silica composites Cq.5s. The
curve progression demonstrates the similarity of the composites with aliphatic (C14, green)
and ionic (C,35, red) functional groups on the particle surfaces among each other with
respect to their strain dependent dynamic mechanical behavior. The lines are fitted according
to the Kraus model. Solid lines represent samples without chemical reactions on the filler
surface during compounding. Dotted lines represent samples with chemical reactions on the

filler surface during compounding.
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SI5: Mechanical hysteresis curves of compounds Cy.s. The curve progression demonstrates
the similarity of the composites with aliphatic (C, 4, green) or ionic (C, 35, red) functional
groups on the particle surfaces among each other with respect to their stress-strain behavior

at low strain.
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SI6: Stress-strain curves of composites C,.5 compared to BIIR-i
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SI7: Healing test. Stress-strain curves of BIIR-l and composites Cy, 3. The black (dotted) and

the red (solid) curves represent the virgin and the healed samples respectively.



