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Figure S1. SEM images (A, B, and C) and TEM image (D)of freeze-dried poly(EDOT-co-(Th-g-
PAA)-co-ThBA)-PVA hydrogel.
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Figure S2 (A) XRD of dried poly(EDOT-co-(Th-g-PAA)-co-ThBA)-PVA hydrogel and
commercial PEDOT:PSS. (B) Raman spectra of dried poly(EDOT-co-(Th-g-PAA)-co-ThBA)-PVA
hydrogel.
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Figure S3 Setup for conductivity measurement. The width, thickness and length of measured
hydrogels were 1 cm, 2 mm and 1 cm.
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Figure S4. Specific capacitance, obtained from GCD measurements, with a current density of
10 mA/cm? over 10000 charge-discharge cycles.
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Figure S5 EIS spectra in form of Nyquist plot of poly(EDOT-co-(Th-g-PAA)-co-ThBA)-PVA
hydrogel-based supercapacitor at different bending angles.
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Figure S6 Self-discharge test of poly(EDOT-co-(Th-g-PAA)-co-ThBA)-PVA hydrogel based
supercapacitor.



Table S1 The comparison of the poly(EDOT-co-(Th-g-PAA)-co-ThBA)-PVA hydrogel based
flexible supercapacitor with other conductive polymer-based flexible supercapacitors.

Conducting Specific Energy Stability ref
polymer-based capacitance density
supercapacitor
EDOT-PVA 181 F/g at 24W h/kg 100% capacitance !
hydrogel-based 0.5A/g retention after
supercapacitor 15000 charge—
discharge cycles
PEDOT-PVA 66 mF/cm? 152 W 89% capacitance 2
hydrogel cross- (75.9F/g)at h/kg retention after
linked by boronate  0.29 A/g 1000 charge—
bonds discharge cycles
PANI-PVA hydrogel 306 mF/cm? 13.6 W 90% capacitance 3
cross-linked by at 0.25A/g h/kg retention after
boronate bonds 1000 charge—
discharge cycles
PANI-PVA hydrogel 420 mF/cm? 18.7 W 100% capacitance 4
prepared from five (210 F/g) at h/kg retention after
freeze—thaw cycles 0.25A/g 1000 charge—
discharge cycles
PPy /aligned 831 mF/cm? 73.8uWh  86.5% capacitance °
polyacrylamide /cm? retention after
aerogel (APA) 1000 charge—
discharge cycles
PPy-PVA all-in-one  13.06 F/cm® 1160.9 pyW 86.3% capacitance
supercapacitor h/cm3 retention after
10,000 charge—
discharge cycles.
PPy layers modified 224 mF/cm2 20 uW h 92% capacitance 7
boron cross-linked /cm? retention after
PVA/KCI hydrogel 2000 charge—
discharge cycles
PPy/GO 152 mF/cm? 129 yW h  96.4% capacitance  °
nanocomposites at 10 mV/s /cm? retention after
5000 charge—
discharge cycles, as
88.3% for 10,000
cycles
poly(EDOT-co-(Th-  (222.32 19.8 pyW 95.8% capacitance  This work
g-PAA)-co-ThBA)- 7.59) h/cm? retention after
PVA hydrogel mF/cm? at 1,000 charge-
based 10 mV/s discharge cycles,

supercapacitor

while 89.6% after
10,000 cycles
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