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Figure S1: a) Dielectric constant and b) AC conductivities of MWCNT incorporated

hematite nano-rock
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S2: Electrical properties of MWCNT-incorporated hematite nano-rock
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To obtain the maximum efficient nanocomposite, 0.5, 1, and 1.5 % wt/wt MWCNT have been

incorporated into hematite nano-rock by the condensation technique procedure discussed in the

main manuscript in the material synthesis portion and named as CNFNP0.5, CNFNP1.0, and

CNFNP1.5 respectively. Figure S1 depicted that the incorporation of MWCNT enhances the

electrical polarization properties with MWCNT percentage and found maximum in 1%

MWCNT doped nanocomposite. Thus, this sample has been incorporated into PVDF matrix

for fabricating nanocomposite membranes.

Figure S3: Stress-strain graphs of CNT incorporated a-hematite
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S4: Formulation of calculation of force

The velocity was determined using the conservation of energy formula,
mgh=Ymv2......................... (1)

Where m, g, and h are the mass, the gravitational constant, and the height respectively from

whence the mass imparted the membrane, and v is the velocity.

mv=_F-mg)At............... (2)

F=m V/At+g)ccoiiiii. 3)
Initially, applying the m= 0.015 kg, h=0.1 m, and At is the impulsive time derived from the
open circuit voltage graph (FWHM) and discovered At= 0.0013s

Figure S5: Impulsive time calculation
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We estimated the force using Equation 3 and found it to be 16.3 N.

S6: DFT data of PCNF 0
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3.299450 0.956501 0.675657
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S7: DFT data of PCNF 0.5
CARTESIAN COORDINATES (ANGSTROEM)




T O O T & O O & @m O 00 @D T oo T T 00 @oD 00 @-Dn T oo @D T oo @D a0

-8.333444
-7.820822
-6.301395
-8.263310
-8.143861
-5.670133
-4.141501
-6.102608
-5.938660
-3.566048
-2.043754
-3.866839
-4.010703
-1.358450
0.167291
-1.795305
-1.572085
0.721490
2.216422
0.216446
0.484864
3.210014
4.640932
3.235729
2.864424
4.905967
6.192639
4.927072
4.085255
7.474856
8.728433
7.321390
7.663846
9.315232
10.388490
9.740665

1.455904
1.777806
1.742656
1.083027
2.786611
0.349465
0.274280

-0.270434

-0.110653
0.539442
0.485264
1.538916

-0.176601

-0.867552

-0.893972

-1.584677

-1.226235

-0.531300

-0.216969
0.363064

-1.347576

-1.316485

-0.812471

-2.035862

-1.844744

-0.320661
0.480883

-1.200139
0.322522

-0.037582
0.810111

-0.072350

-1.059525
0.824923

1.886672

-0.163037

-0.365927
1.036261
1.168256
1.758346
1.313743
1.203891
1.092093
0.411817
2.160208

-0.297499

-0.458240

-0.613686

-0.995742

-0.259655

-0.425462

-0.961913
0.749453

-1.803586

-1.894379

-2.168430

-2.493341

-1.519589

-1.282613

-2.343757

-0.627387
0.135827
0.357584
0.785823
0.461486

-0.293825

-0.060766

-1.374669
0.047655
1.347093
1.590357
1.551243



8.522058
11.509306
-9.720763
-8.022494
-7.973616
-5.963133
-5.764972
-3.801600
-3.575822
-1.822575
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2.441549
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S8: Table of Piezoelectric coefficient measurement by specific capacitance and remnant

polarizations
Sample code Young modulus | Remnant d;3 (C,V/F) ds; (-P,/Y)
(MPa/mm) polarization (P,: (pC/N) (pC/N)
pC/ecm?)
CNFO 726 0.07 7.2 9.6
CNFO0.5 124 0.15 127.6 121.0
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Figure S9: a) Frequency, and b, ¢) force-dependent piezoelectric voltage generation by
the device
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