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1 Figures
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Figure S1. Scanning electron microscopy (SEM) images of the different bionanocomposite films.
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Figure S2. Scanning transmission electron microscopy (STEM) images of sepiolite (SPT). BF,

bright field; HAADF, High-angle annular dark-field.

S2



r T T T T T
© ®©® © ¥ N o x
N~ - = - = o

(‘n"e) aoueqlosqy

1000

2000

3000

4000

Wavenumber (cm™)

Figure S3. Fourier-transform infrared (FTIR) spectrum of cellulose nanocrystals (CNCs) and
sepiolite (SPT).
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Figure S4. Derivative weight vs. temperature curve measured by thermogravimetric analysis (TGA)

for cellulose nanocrystals (CNCs).
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Figure S5. Representative stress—strain curves under tensile testing for different biopolymer

composite films: a) chitosan matrix; and b) chitosan/CMC matrix.
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Figure S6. Shore D hardness values of the different biocomposite films.
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2 Notes to figures

Figure S3 shows that for cellulose nanocrystals (CNCs), the broad bands in the 3680—-3000 cm !
region are due to O—H stretching vibrations and the peak at 2899 cm ™! corresponds to C—H
stretching vibrations. The 1430 cm ! band is assigned to C6—CH> bending [1]. The band at 899 cm™!
is attributed to C—O stretching and C—H vibration in cellulose [2]. There is a sulphate peak at 1205
cm ! resulting from the esterification reaction, suggesting this CNCs was obtained by acid hydrolysis.
The O—H stretching at 3270 cm™! and the out-of-plane bending at 710 cm™! indicates this CNCs is of
the cellulose I type [1]. For sepiolite (SPT), the band at 964 cm ™! can be assigned to Si—O stretching

[3].
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