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Figure S1. Characterisations of PVA/ 3wt% Cloisite 30B clay bionanocomposites: (a) height mapping
image and (b) height profiles on cut-line sections Asi-Bsi and Asz-Bso.
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Figure S2. Frequency distributions of dimensions of HNTs embedded within PVA/HNT
bionanocomposites at different HNT contents: (a) and (b) for HNT length and diameter (3 wt%
HNTs), (c) and (d) for HNT length and diameter (5 wt% HNTSs), as well as (e) and (f) for HNT
length and diameter (10 wt% HNTs).
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Figure S3. Frequency distributions of dimensions of Cloisite 30B clays embedded within
PVA/Cloisite 30B clay bionanocomposites at different clay contents: (a) and (b) for clay length and
thickness (3 wt% Cloisite 30B clays), (c) and (d) for clay length and thickness (5 wt% Cloisite 30B
clays), as well as (e) and (f) for length and thickness (10 wt% Cloisite 30B clays).



» o iepeibgi s (O
Frequency distribution (%) Fréquenty distribution (24)

Frequency distribution (%)

60

45

40

20 1

60

s

2-3

34 45 56 67 78
NBC thickness (nm)

40

(©)

NBC thickness (nm)

10-15 15-20 25-30 35-40 40-50 55-60 60-65

60

.
=
1

[
=
|

(e)

10-20 20-30 30-40 40-50 50-60 60-70 T0-80 80-90 90-10400-110

NBC thickness (nm)

Frequency distribution (%)
Frequency distribution (%)

Frequency distribution (%)

5100 10-20 20-30 3040 4050 S0-60  6O-TO T0-30 8090

NBC diameter (nm)

40-50 T0-80 90-100 110-120 130-140

NBC diameter (nm)

40-80

120-160 200-240 180-320

NBC diameter (nm)

Figure S4. Frequency distributions of dimensions of NBCs embedded within PVA/NBC
bionanocomposites at different NBC contents: (a) and (b) for NBC thickness and diameter (3 wt%
NBCs), (c) and (d) for NBC thickness and diameter (5 wt% NBCs), as well as (e) and (f) for NBC

thickness and diameter (10 wt% NBCs).



Table S1. Thermal properties of PVA bionanocomposite films.

T AHm Xe Tm Tsy Ts0% Tu 1.’
Material type (W) J/g) (%) (W) (W) (W) (OS]
PVA 65.19 50.8 36.65 22291  200.15 363.5  274.23
PVA/HNT/3 wt% 65.13 50.5 37.6 22474  265.29 387 283.2
PVA/HNT/S wt% 65.86 50.2 382 225.13  268.06 42287 286.47 340.12
PVA/HNT/10 wt% 64.91 44.15 354 226.67 270.21 428.03  287.13 335.26
PVA/Cloisite 30B /3 wt% 67.5 49.6 36.9 22044 2533 387.9 28221
PVA/ Cloisite30B /5 wt% 70.2 49.09 372 221.62  26l1.1 407.12  287.41
PVA/ Cloisite30B /10 wt%  71.8 45.01 36.1  221.06 2653 4353  290.13
PVA/NBC/3 wt% 70.53 50.01 37.21 22212 256.3 390.67 278.48
PVA/NBC/5 wt% 73.46 49.77 38.83  221.57 26296  440.28  283.4 303.77
PVA/NBC/10 wt% 75.06 48.16 40 222.63  270.73 464.03  294.61 324.12




