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Figure S2. SEM images of the cross-section of PDMS-CN-CNT (top) and of P3-CI-CNT

(bottom) thin film elastomers.
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Figure S3. Tensile tests of PDMS. Three independent tests were performed.
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Figure S4. Tensile tests of Elastosil®Film. Three independent tests were performed.
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Figure S5. Tensile tests of PDMS-CN. Three independent tests were performed.
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Figure S6. Tensile tests of PDMS-CN-CNT. Three independent tests were performed.



Intercept = 0.00173, Slope = 0.00207

X Intercept = -0.83688
0354 —— average
0.30
— 025
©
a
2 020+
[}
%3
4
£ 0154
0.10
0.05 -
0004 -]
T T T T T T .
0 20 40 60 80 100 120

strain [%]

stress [MPa]

0.6 4

0.5+

0.4 4

0.3

0.2 4

0.1

—1
—2

—3
— average,

0.0
T

strain [%)]

Figure S7. Tensile tests of P3-ClI. Three independent tests were performed.
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Figure S8. Tensile tests of P3-CI-CNT. Two independent tests were performed.



DEG Measurements at 33% strain
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Figure S9. Output voltage of five different PDMS electret DEGs at 33% strain.
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Figure S10. Output voltage of five different Elastosil®Film electret DEGs at 33% strain.
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Figure S11. Output voltage of four different PDMS-CN electret DEGs at 33% strain.
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Figure S12. Output voltage of five different PDMS-CN-CNT electret DEGs at 33% strain.
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Figure S13. Output voltage of five different P3-Cl electret DEGs at 33% strain.



DEG measurements at 66%o strain
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Figure S14. Output voltage of five different PDMS electret DEGs at 66% strain.
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Figure S15. Output voltage of five different Elastosil®Film electret DEGs at 66% strain
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Figure S16. Output voltage of five different PDMS-CN electret-DEGs at 66% strain.
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Figure S17. Output voltage of five different PDMS-CN-CNT electret DEGs at 66% strain.
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Figure S19. Photographs of a dispersion of NS-CNTs in DMF after standing for 1 month at
room temperature (left) and high-resolution TEM images of the buckled NS-CNTs (right).

Electret DEG energy considerations:

DEG in the relaxed state DEG in the stretched state

1 QY

W G
C,<<GC, +Q
_ 1 . | Q)

Vy =1000 V ( — Qi vV <__ e
_Qtot _QZ

C, = €oAETeflon C. = €0AEDE
2 dTeflon 1 dpEg

Vo = 1000 V (Electret surface potential)

C; = soe’g capacity of the DE when stratched

V'y =V'; (Equilibrium of electric potential in the stretched state)

Qtotar = C, Vo(Total amount of charges on the electret surface)

Qtotal = Qll + QIZ
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Qtot Cl

Q4= C + C,

1 2 12
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_ 1 ) C,C,

2%¢+¢,

Theoretical values of AE for an electret device where the DE is strained at maximum.

Entry € Smax A° d° G Q, V', AE E
[%] [nF] [uC] [v] ] [V/um]

PDMS 2.9 372 S5cmx142cm 424 43 0.77 1795 -3.8610" 4.2
0.0071 m®

Elastosil 2.9 485 5cm x 17.6cm  34.2 6.6 0.99 150.3 -4.9510" 4.4
0.0088 m’

PDMS-CN 3.5 313  Scmx12.4cm 484 4.0 0.68 1719 -3.4110" 36
0.0062 m’

PDMS-CN-CNT 4.6 270  Scmx1l.lcm 541 4.2 0.62 1499 -3.1310" 28
0.0056 m”

P3-Cl 5.3 114  Scmx6.4cm 935 16 0.34 209.2 -16910° 2.2
0.0032 m°

P3-CI-CNT 6.3 95 5cm x5.85cm  102.6 1.6 031 1963 -15610" 1.9
0.0029 m®

®the theoretical surface area of DE films (initial size of 5 cm x 3 cm) that were uniaxially stretched by Sy, Pd=
do/ (1+ smax), Where d represents the DE thickness after being stretched by s, C; represents the capacitance
of the DE in the stretched state, Q’; is the charge on the stretched DE. AE represents the theoretical amount of
energy harvested if the material was stretched at maximum. E represents the theoretical electric field in the DE
calculated using V1’ and d.

A
C, = EOE’E (€' =2.1,drefion = 140 um, A depends on the area of the DE)

v, = (Qtotal 1)
2 c,

Electret Electret Area’ C, Qiotal v,

[m’] [nF] [uc \Y
PDMS 0.0071 0.94 0.94 179.8
Elastosil 0.0088 1.17 1.17 150.3
PDMS-CN 0.0062 0.82 0.82 171.9
PDMS-CN-CNT 0.0056 0.74 0.74 149.9
P3-Cl 0.0032 0.43 0.43 209.2
P3-CI-CNT 0.0029 0.39 0.39 196.3
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®To be able to calculate the maximum energy when the DE materials is stretched at maximum, electrets with
different surface area has to be used.

Theoretical values of AE when the DE is stretched by 33%.

Entry £ A d° C, Q; V', AE E
[um]  [nF] [uC] (V] ] [V/um]
PDMS 2.9 S5cmx4cm 1504  0.34 0.15 4375 -7.4810° 2.9
0.002 m
Elastosil 2.9 0.002m> 1504 0.34 0.14 4375 -7.4810° 2.9
PDMS-CN 3.5 0.002m> 1504 0.41 0.16 3919 -8.0810° 2.6
PDMS-CN-CNT 4.6 0.002m> 1504 0.54 0.18 3290 -8.9210° 2.2
P3-Cl 5.3 0.002m’>  150.4 0.62 0.19 2985 -9.3210° 2.0
P3-CI-CNT 6.3 0.002m> 1504 0.74 0.20 263.6 -9.7910° 1.8
®the surface area of the electret used and of the DE films (5 cm x 3 cm) that were uniaxially stretched by 33%.
(Qtotal 1)
V, =
G,
Electret C, Qiotal V,
[nF] [uC] (V]
PDMS 0.27 0.27 437.5
Elastosil 0.27 0.27 437.5
PDMS-CN 0.27 0.27 391.9
PDMS-CN-CNT 0.27 0.27 329.0
P3-Cl 0.27 0.27 298.5
P3-CI-CNT 0.27 0.27 263.6
Theoretical values at 66% DEG strain
Entry £ A° d° G, Q; v, AE E
[um] [nF] [uC] (V] [J] [V/um]
PDMS 29 5cmx5cm 1205 0.53 0.20 3839V  -1.0210" 3.2
0.0025 m’

Elastosil 29 0.0025m’> 1205 0.53 0.20 3839v  -1.0210" 3.2
PDMS-CN 3.5 0.0025m’> 1205 0.64 0.22 3405V  -1.1010" 2.8
PDMS-CN-CNT 4.6  0.0025m”>  120.5 0.84 0.24 2821V -11910" 2.3
P3-Cl 53 0.0025m”>  120.5 0.97 0.25 2543V -1.2410" 2.1
P3-CI-CNT 6.3 0.0025m’> 1205 1.15 0.26 2229V -1.2910" 1.9

®the surface area of the electret used and of the DE films (5 cm x 3 cm) that were uniaxially stretched by 66%.

(Qtotal 1)
V, =
G,
Electret G Quotal V,
[nF] [uC] Vi
PDMS 0.33 0.33 383.9
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Elastosil
PDMS-CN
PDMS-CN-CNT
P3-Cl
P3-CI-CNT

0.33
0.33
0.33
0.33
0.33

0.33
0.33
0.33
0.33
0.33

383.9
340.5
282.1
254.3
222.9
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