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SUPPORTING INFORMATION

Figure SI-1. Liquid-state "H NMR spectrum of 3’-dithiodipropionic acid chloride (DTACI)

in deuterated acetone.

T T T T T T T
45 4.0 35 3.0 25 2.0 15 1.0 0.5
f1 (ppm)



Figure SI-2. Curing kinetics followed by rheology measurements.
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Figure SI-3. Low magnification TEM micrographs of cryosections of elastomers
nanocomposites loaded with 5 vol. % CNC-S; (a), 10 vol.% (b), 15 vol. % (c), 20 vol. % (d),
17 vol. % MFC-OH (e), 17 vol. % MFC-C,sH3; (f), 17 vol. % MFC-S, (g), 5 vol. % and
MEFC-S; at (h), 10 vol. % (i), 15 vol. % (j), 20 vol. % (k).

Figure SI-4. High magnification TEM micrographs of ultrathin cryosections of elastomer
nanocomposites loaded with 5% vol.% S,-modified MFCs (a), 10 vol.% (b), 15 vol.% (c), 20

vol.%.




Figure SI-5. Tensile curves plotted as the true secant modulus E’sr (true stress divided by
strain). Left panel CNC-S, and right panel MFC-S, at several filler volume fraction. From
strains above 50% the curves are fitted by an affine function (thin dark lines in the figures),

and aE’, their slope coefficient reflects the magnitude of the stress stiffening phenomenon.

E'sr (MPa) E'st(MPa)
20 25
—cnes220 | ——MFC-52-20
15 ——CNC-82-15 ——MFCS2-15
CNES210 o ] ——MFCS2-10
o CNC-S2-5 MFC-S2-5
CNCS21 - 4p | MFC-82-1
—sBR
—SBR
5 5 ////
0 Strain (%) 0 Strain (%)

0 100 200 300 400 0 100 200 300 400

Mechanical models for describing the nanocomposites reinforcement phenomenon. We
have used the following parameters: filler form factor f = 10, nanocellulose filler network
modulus E e net = 1 GPa, nanocellulose longitudinal modulus E e .= 150 GPa,
nanocellulose transverse modulus E e 1 = 15 GPa, nanocellulose shear modulus G e =5
GPa, nanocellulose Poisson coefficient ve = 0.3, matrix Poisson coefficient vip,= 0.5, matrix

elastic modulus £, = 2 MPa, matrix shear modulus G, = 0.5 MPa.
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- Percolation model®
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