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1 The details of swelling
measurement for crosslink density

The crosslink density of SR composites was evaluated via
the equilibrium swelling method in toluene according
to literature (1-3). First, a silicone rubber sample was
submerged in 100 mL of toluene in a sealed bottle. The
equilibrium weight was reached after swelling in toluene
for 5 days. Wiping residue solvent on the sample surface
gently and weighting immediately. Then a drying process
was given in vacuum oven at 70°C to evaporate the solvent
completely, and the samples were reweighted. Molecular
weight between crosslinks (M) was estimated using Flory
and French equation (Eq. S1).
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where, M_ is the average molecular weight between
two crosslink points; p, is the density of silicone rubber
before swelling. V, is the mole volume of solvent; ¢ is the
volume percent of silicone rubber in the swelling rubber;
and y is Flory-Huggins interaction parameter between
polymer and solvent (taken at a value of 0.465 as a fair
approximation). In this system, ¢ is calculated as follows
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where, W, and W, are the weight of SR composite before
and after swelling, respectively. p_ is the density of toluene
under room temperature.

2 The surface modification of
CeFe0-0.8

FTIR spectroscopy was performed to following up the
variations in the functional groups of the synthesized
particles before and after surface modification (CeFe0-0.8
and m-CeFe0-0.8). For m-CeFe0-0.8 (Figure S1), the
characteristic band of metal-OH shifts from 3414 cm? to
3432 cm? and the density of metal hydroxyl decreases
obviously. Besides, the other characteristic peakat1138 cm?
assigned to the bending vibration of metal-OH shifts to
1126 cm?, indicating the chemical environment variation
for metal-OH after the modification of Ce-Fe complex
oxide. Moreover, the appearance of the characteristic
peaks observed at 1455 cm?® and 650~800 cm? belongs to
the phenyl group and Si-C bond, respectively. All features
listed above supported the fact that PTES was successfully
grafted onto the surface of CeFeO-0.8 particles via
chemical reaction.

3 The dispersion of CeFe0-0.8 in
the SR composites before and
after modification

Figure S2 depicts the distribution of CeFeO-0.8 particles

before and after modification in the SR matrix. Large

particle agglomerates can be seen obviously in
SR/CeFe0-0.8 composite whereas modified CeFe0O-0.8
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Figure S1: FTIR spectra of CeFe0-0.8 complex oxide before and after

modification.

Figure S2: SEM images of SR/CeFe0-0.8 ((a), (c)) and
SR/m-CeFe0-0.8 ((b), (d)).

particles show smaller aggregates in SR. The different
morphologies present the positive role PTES plays in the

dispersion of CeFe0-0.8 in silicone rubber.

4 Energy dispersive spectroscopy
of CeFe0-0.8

From the EDS analysis of the labelled spot in Figure S3, the

mole ratio of Fe/Ce is a little above 0.25.
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Figure S3: Energy dispersive spectroscopy of CeFe0-0.8 complex
oxide.
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