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Experimental

All detailed information about calculation of areal and gravimetric specific capacitances, energy and power

densities are described in detail, according to the following equations:

For measurements in three-electrode configuration, the areal specific capacitances (Csp,) were calculated according

to the equation (1).

Cspa = (1)

Where CSPa is the areal specific capacitance, | is the discharge current, At is the discharge time, 4 is the area of
the electrode (0.49 cm2) and AV is the potential range. The gravimetric specific capacitances (Cspg) were calculated according

to equation (2).

Where m is the mass of polyaniline electrodeposited on the electrode. The gravimetric performances of the
electrodes were based on the mass of PANI, since the mass of carbon nanotubes were difficult to reliably measure. Thus, the

PDMS and the CNTs poorly contribute to the electrochemical performance of the device.

For measurements performed in the flexible symmetric two-electrode supercapacitors, the Cg,, and Cg,y Were
calculated from GCD curves according to the equation (3) and equation (4), using the area of both electrodes (total of 0.98

cm?) and the mass of PANI of both electrodes, respectively.
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Cspa=———— (3)
AV?A

Where | is the current of charge/discharge, [Vdt is the area of the discharge curve after the IR drop, AV is the

voltage window and A is the active area of the electrodes (0.98cm?)
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The areal and gravimetric energy densities were calculated from the GCD curves at different current densities,

according to the equation (3)

Csp X Av?
Et= 5P X AV (5)
2 X 3.6

Where Et is the energy density, C,, is the areal (or gravimetric) specific capacitance and AV s the potential range.

The power density was calculated according to the equation (4)

Et
Pt =—x 3600
At (6)

Where Pt is the power density, Et is the energy density and At is the discharge time.

For the cyclic voltammetry tests, the values of areal specific capacitances were obtained from the equation (5)

Cspa= [2idv/vAE A (7

Where idv is the area of the curve, V is the scan rate, AE is the potential range and A is the area of a single electrode.
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Fig. S1 Contact angle measurements of PDMS, ACNTA/PDMS and ACNTA-PANI/PDMS
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Fig. S2 Gravimetric specific capacitance calculated from GCD curves for the ACNTA-PANI/PDMS measured in three-electrode configuration
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Fig. S3 Electrochemical performance of symmetric two-electrode ACNTA/PDMS supercapacitor. (a) CV curves at scan rates varying between
5-50 mV.s™. (b) GCD curves at different current densities
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Fig. S4 Ragone plot showing the gravimetric energy and power densities calculated based on the mass of PANI
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Fig. S5 lllustration of the electrode’s fabrication process showing the steps between the initial Si/SiO, wafer and the final supercapacitor
electrode. The vertically aligned carbon nanotubes (VA-CNTs) are grown at the activated metal catalyst on the surface of the buried oxide,

which later is drop-casted facing a mild-cured PDMS, concluding the transfer process. The PDMS+CNT electrode then undergoes a PANI

electropolymerization finalizing the fabrication of the flexible SC device
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Fig. S6 lllustration of the flexible two-electrode supercapacitor assembly



Fig. S7 Scheme illustrating the electrochemical measurements under different bending angles
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Table S1 Comparison of areal and gravimetric specific capacitances of this work measured in two and three-electrode configurations with

various similar materials for flexible supercapacitor application.

Sample Measurement Current density Scan rate Csp Csp Ref
configuration (mF.cm?) (F.g?)
ACNTA-PANI/PDMS Three-electrode 1 mA.cm?? - 408 265 This
work
ACNTA-PANI/PDMS Two- electrode 0.2 mA.cm? - 40.6 51.6 This
work
Ti3C2Tx/CF Three-electrode - 10 mV.s? 401
RuO2/CF Three-electrode - 10 mV.s? - 388 1
a-MWCNT/PANI Three-electrode 0.25A.g? - - 201 2
PANI/VACNTs Three-electrode 5Ag! - - 415 3
PANI/MWCNT/PDMS Three-electrode - 5mV.s? 481 - 4
Activated CC Three-electrode - 10 mV.s? 88 - 5
CNT@graphene@PANI/PDMS Three-electrode 0.4 mA - 588.7 - 6
VACNT-SS - TiO2 Two-electrode 1.67 mA.cm? - 16.24 - 7
PPy(DBS)/CNTs/PDMS Two-electrode - 100 mV.s? 3.6 - 8
graphene/MoS2 Two-electrode 0.3 mA - 70 - 9
MWCNT/PANI Two-electrode 1Ag? - - 233 10
CNT/MoS2/PDMS Two-electrode 0.1 mA.cm™ - - 10.67 11
PANI/MWCNT/PDMS Two-electrode - 5mV.s? - 159 4
MW(CNTs-PANI-PDMS Two-electrode 0.2 mA.cm? - 44.13 12
CNT — PANI - PDMS Two-electrode 1Ag? 308.4 13
SWCNT-PDMS Two-electrode 1Ag? - - 54 12
3D-G/PANI/pdms Two-electrode 1Ag? - - 140 14
G-PANI Two-electrode 0.1 mA.cm? - 23 - 15
NRG//PANI Two-electrode 0.25 mA.cm? - 14.5 - 16
MOF/PANI Two-electrode 0.1 mA.cm?? - 28.1 - 17

Table S2 Parameters obtained from the equivalent electric circuit from EIS measurements.

Sample Rs C1 R1 W Cc2
(ohm.cm?) (mF.cm?) (ohm.cm?) (mF.cm-2)
ACNTA/PDMS 214 6.99 209.7 7.2 1.04
ACNTA-PANI/PDMS 153.3 8.34 72.46 5.5 20.23
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