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Flexible KNN-BT-Poly(vinylidene fluoride) Composites: Synergistic Effect on Ferroelectric
Properties and Capacitive Pressure Sensing Response
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Figure S1 Elemental mapping of 1% KNN-BT ceramics using EDS
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Figure S2 Elemental mapping of BaTiO; ceramics using EDS
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Figure S3 FT-IR analysis of pristine PVDF, 1% (1% KNN-BT)/PVDF composite, and 5%

(1% KNN-BT)/PVDF
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Figure S4 Stability analysis of the 40%(1%KNN)-BT/PVDF composite and pristine PVDF
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Figure S5 Raman spectra of pristine BaTiO3 and 2 wt% KNN-BaTiO; samples



In(f,,,,)

2.0 A

1.0 1

0.0

B  Experimental Data

PURE-PVDF
E,=0.28 eV

In(f,.)

0.0028 0.0029 0.0030 0.0031 0.0032 0.0033 0.0034 0.0035

UTE?

B  Experimental Data
3.0 4 ‘\
25 KNN-BT 40%
E, = 0.36eV
2.0 4
1.5 4
\\
1.0 4 \
b)
0.5
0.0 4 \-
-0.5 T

T T T T T T T
0.0026 0.0027 0.0028 0.0029 0.0030 0.0031 0.0032 0.0033 0.0034 0.0035

UT(KY

Figure S6 Activation energy plot of a) PVDF and b) 40% (1%KNN)-BT/PVDF composite
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Figure S7 The dielectric properties comparison for all prepared flexible composites with
pristine PVDF at 80 °C, a) dielectric permittivity, b) dielectric loss tangent, ¢) imaginary

electric modulus, d) conductivity
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Figure S8 The P-E loop measurements for the (a) pure PVDF film, and (b) 40 wt% (1 wt%

KNN-BT/PVDF) composite film as a function of applied voltage

Note: The dimensions of the prepared sensing devices and samples for dielectric
measurements are: circular discs of 20 mm, with electroding on both sides, with conducting

tape

Table S1: The dielectric properties of KNN-BaTiO; composite ceramics measured at room

temperature and ~1 Hz

Sr. No. Sample €' 0 (S/cm) Tand
1 BaTiO; 202.6 g9 x 10 H 0.79
2 0.5 wt% KNN-BaTiO; 196.8 40x 101 0.36
3 1 wt% KNN-BaTiO; 264.0 10.6 x 10711 0.72
4 2 wt% KNN-BaTiO; 199.4 493 %1071 0.44




Table S2: The dielectric properties of (1% KNN-BaTiO;)/PVDF flexible composites

measured at room temperature and ~1 Hz

Sr. No. Sample € 0 (S/cm) Tand
1 PVDF 15.1 133x10"H 1.58
2 10% (1% KNN- 17.1 1.g7x 101 1.96
BaTiO;)/PVDF

3 20% (1% KNN- 18.5 191 x 10" 1.86
BaTiO;)/PVDF

4 30% (1% KNN- 20.6 483%x 101 4.21
BaTiO;)/PVDF

5 40% (1% KNN- 21.36 078 x 10711 0.66
BaTiO;)/PVDF

6 50% (1% KNN- 20.9 1ox10"1 1.63
BaTiO;)/PVDF

Table S3: The dielectric properties of (1% KNN-BaTiO;)/PVDF flexible composites

measured at room temperature and ~1 kHz

Sr. No. Sample € 0 (nS/cm) Tand Ref
1 PVDF 9.56 0.57 0.09 This work
2 10% (1% KNN- 11.50 0.62 0.08 This work
BaTiO;)/PVDF
3 20% (1% KNN- 12.50 0.73 0.09 This work
BaTiO;)/PVDF
4 30% (1% KNN- 14.24 0.97 0.10 This work



BaTiO;)/PVDF

5 40% (1% KNN- 15.20 0.87 0.09 This work
BaTiO;)/PVDF

6 50% (1% KNN- 15.00 1.00 0.10 This work
BaTiO;)/PVDF

Table S4: The dielectric properties of PVDF-based flexible composites measured at room

temperature and ~1 kHz from literature [1][2]

Sr. No. Sample € Tand Ref
1 BaTiO;/PVDF 24 0.02 [3]
2 BaSnF./PVDF 20.5 0.095 (4]
3 Bay ¢Sr) 4T1iO3/PVDF 20.56 0.02 [5]
4 StTi0;@Si10,/PVDEF- 12.8 0.025 [6]

CTFE
5 NaNbO;/PVDF 15.3 0.03 [7]
6 Bay 7Sr(3TiO3/PVDF- 14 0.04 [8]
HFP
7 PVDF/BaTiOs/RGO 12 0.88 [9]
8 PVDEF/BaTiOs hollow 10 0.90 [10]
nanospheres
9 KNN-BT/PVDF 15.20 0.09 This work

Table S5: The capacitive pressure-sensing properties of the composites measured at room

temperature from the literature



Sr. No. Sample Sensitivity Ref
1 PDMS- 0.51 kPa’! [11]
PEDOT:PSS/MXene
-PVDF-TrFF
2 Polyurethane-PVDF 0.3 kPa'! [12]
3 KNN-BT/PVDF 0.297 kPa"! This work
4 micropillar—-PVDF 0.430 kPa-1 [13]
5 (PVDEF-TrFE) fiber- 0.163 kPa"! [14]
TiO, pillar TiO,
6 Nanpillars-PVDF- 0.35 kPa’! [15]

TrFE

Table S6: The approximate average thickness of the prepared composite films

Sr. No. Sample Thickness (std. dev.: 0.01 mm)
1 PVDF 0.16 mm
2 10% (1% KNN-BaTiO3)/PVDF 0.20 mm
3 20% (1% KNN-BaTiO3)/PVDF 0.20 mm
4 30% (1% KNN-BaTiO;)/PVDF 0.21 mm
5 40% (1% KNN-BaTiO3)/PVDF 0.22 mm
6 50% (1% KNN-BaTiO;)/PVDF 0.19 mm
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