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Figure S1. A schematic illustration depicting the E, (Conduction Band) level measurement
within coating layers using ultraviolet photoelectron spectroscopy (UPS). Notations used in the
diagram include /v for ultraviolet photoelectron energy, Ey for the kinetic energy of the
photoelectron, ¢,, work function of the metal, Ey representing the Fermi level, Ey,. , indicating
the vacuum energy level of the metal, E,,. 4 denoting the vacuum energy level of the coating
layer, Ex r representing the maximum kinetic energy of photoelectron excitation from the metal,
Ex ¢ indicating the maximum kinetic energy of photoelectron excitation from the dielectric, and

@q representing the work function of the dielectric.



Figure S2. SEM images of PVDF films spray-coated with TiNS nanosheets at different
concentrations: (a) 1 wt.%, (b) 5 wt.%, and (c) 10 wt.%. SEM images of PVDF films spray-
coated with MMT nanosheets at different concentrations: (d) 5 wt.%, (e) 10 wt.%, and (f) 15

wt.%.

800 nm

Figure S3. SEM images of (a) PVDF-TiNSI1 (spray), (b) PVDF-TiNS2 (spray) and ¢) PVDF-
TiNS3 (spray) films. SEM images of (d) PVDF-MMT1 (spray), (¢) PVDF-MMT?2 (spray) and
(f) PVDF-MMT3 (spray) films.
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Figure S4. (a) XRD patterns, (b) FTIR spectra, and (c) DSC curves of pristine PVDF and
PVDF-MMT (spray) films.
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Figure S5. Frequency dependence of dielectric constant and dielectric loss of (a) PVDF-TiNS
(spray) films and (b) PVDF-MMT (spray) films.
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Figure S6. (a) Weibull breakdown strength of the PVDF-TINS (spray) films. (b) Electric
displacement-electric field loops obtained at 10 Hz. (c¢) Discharged energy density and (d)

charge-discharge efficiency plotted as a function of electric field.
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Figure S7. Variation of the Dy, - D, with the electric field for PVDF-TiNS (spray) films.
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Figure S8. Electric displacement-electric field loops were collected at 10 Hz for (a) pristine
PVDF, (b) PVDF-MMT1 (spray), (c¢) PVDF-MMT?2 (spray), and (d) PVDF-MMT3 (spray)

films.
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Figure S9. (a) Weibull statistic of breakdown strength of PVDF and PVDF-MMT series films.

(b) Variation in Weibull breakdown strength as a function of the number of MMT layers. (¢)

Unipolar D-E loops collected at 10 Hz. (d) Variation of the Dy, - D, with the electric field for

PVDF-MMT series films. (e) Discharged energy density and (f) charge-discharge efficiency as

functions of electric field.
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Figure S10. Leakage current density of PVDF-TiNS (spray) films and PVDF-MMT (spray)

films.
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Figure S11. TSDC of PVDF and PVDF-UV 15 min films.
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Figure S12. Frequency dependence of dielectric constant and dielectric loss of various polymer

nanocomposite films.



Table S1. Comparison of energy storage properties in our work with other reported 2D

nanofiller based single-layer nanocomposites.

Polymer Filler Content (%) Ey, MV/m) Uy (J/em?) 1 (%) Ref.
PVDF Ca,Nbs;0y 0.9 792 36.2 61.2 [1]
PVDF MMT 0.3 713 325 64 [2]
PVDF BNNS 3.6 687 16.7 71 [3]
PVDF BNNS 0.16 612 14.3 73 [4]
P(VDF- BNNS 1
660 20.8 73 [5]

TI'FE—CFE) Ti0.8702 3

BaTiO3 /
PVDF 503 16.1 57 [6]

BNNS 3
P(VDF-

BNNS 18 742 32.5 62.4 [7]
TrFE-CFE)
PVDF Tip 870, 1 650 21.2 67.9 [8]
PVDF / / 880 35 74 [9]
PVDF / / 880 39.8 72.8 [10]
PVDF Ti9.870(spray) / 680 22.8 79 This work
PVDF Caszj,O]()(spray) / 720 26.4 80.4 This work
PVDF MMT (spray) / 720 26.8 83 This work




Table S2. Comparison of energy storage properties in our work with other reported 2D

nanofiller based multilayer-structured nanocomposites.

Polymer Filler Content (%) E, (MV/m) Uy (J/em?) n (%) Ref.
BNNS 3
PVDF 655 314 71 [11]
Serbgolo 7
BNNS 12
PVDF 651 32.5 64 [12]
SNO@BTO 9
P(VDF- BNNS 5
650 25 77 [13]
HFP) MoS, 0.05
5
PVDF SNO@Ag 7 585 31 66 [14]
9
BNNS 10
PVDF _ 678 234 83 [15]
Ba(Zr(21Tig.79)O3 5
KNbO; 3
PVDF 548 21.6 60 [16]
Ti0O, 3
BNNS 10
PVDF 588 20 60 [17]
BaTiO3 8
BNNS 0.5
PVDF 507 20.1 76 [18]
BTO@Si0, 8
PVDF-UV  Tig8702(spray) / 700 25 75.8 This work
PVDF-UV Casz30]0(spray) / 745 28.4 74 This work
PVDF-UV  MMT yray) / 750 29.1 78.3 This work
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