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1. Cs/PANI hybrid film
[image: ]
Fig. S1: photograph of fabricated CPF hybrid hygrogel film

2. EDS analysis

[image: ]
[bookmark: _Hlk85313393]Fig. S2: SEM-EDX spectra of Chitosan and CPF films 
3. Cyclic voltammograms at different scan rate
[image: ]

Fig. S3: (a,b and c) CVs obtained at different scan rates for CPF1, CPF2 and CPF3 films respectively and (c,d and f) variation peak current as a function of square root of scan rate for CPF1, CPF2 and CPF3 films respectively

4. Chronopotentimetric responses during consecutive oxidation/reduction cycles
[image: ]
Fig. S4: (a) A representative square current waves applied to the CPF working electrode and (b) resulting chronopotentiometric responses 
5. CVs of CPF films at the scan rate of 5 mV s-1
[image: ]
Fig. S5: CVs at scam rate of 5 mV s-1

6. Chronopotentiogram at different working current at constant charge for the device
[image: ]
Fig. S6: Second cycle of charge-discharge (oxidation-reduction) curve at different working (charging/discharging) currents by consuming constant charge of ±38 mC

7. Mechanical properties of CPF films

Table S1: Tensile strength, Young’s Modulus and % elongation at break of CPF films
	Film
	Tensile strength (MPa)
	[bookmark: _Hlk108632306]Young’s Modulus (MPa)
	% Elongation at break

	CPF1
	9.82
	2.32
	8.12

	CPF2
	8.22
	1.99
	7.08

	CPF3
	6.64
	1.85
	6.42

	CPF4
	5.84
	1.56
	5.86




8. CV peaks of CPF film at scan rate 25 mV/s 

Table S2: Anodic and cathodic peaks of CPF electrodes at the scan rate 25 mV/s
	Film
	Anodic peaks (V)
	Cathodic peaks (V)

	
	LE to ES 
	ES to PN
	PN to ES
	ES to LE

	CPF1
	0.27
	0.54
	0.43
	0.059

	CPF2
	0.28
	0.54
	0.42
	0.11

	CPF3
	0.28
	0.59
	0.48
	0.19

	CPF4
	0.29
	0.57
	0.45
	0.13


LE- leucoemeraldine, ES- emeraldine salt, PN- pernigraniline

9. EIS Fitting data of device

Table S2: The best fitting values of the equivalent circuit elements in Figure 13e for the impedance data of CPF device
	Parameters
	Rs
(Ω)
	Q1 (CPE1)
(S·sα1)
	α1
	Rct1
(Ω)
	Q2 (CPE2)
(S·sα2)
	α2
	Rct2
(Ω)
	W
(Ω. s-0.5)

	Values
	19.6
	0.00432
	0.455
	4.27
	0.0348
	0.784
	46.5
	0.0277



2

image1.png




image2.png
{(Chitosan) e
o o

) 1 23 4 5 6 7T 8 9 M) 1 2 3 4 5 8 7T 8 9 0o 1 2 3 4 5 8 1T 8 9 A
ull Scale 1230 cts Cursor. 0.000 keV] Full Scale 1082 cts Cursor. 0000 kW] Ful Scale 1265 cts Cursor: 0.000 ke

f) (CPF3)

9

Weight
%
39.70

31.18

29.12
0.00

il | (CPF1)

%
44.96

30.28

24.75
0.00

&
»

o

Element

(o}

c

0

Weight

%
51.90

29.80
11.18
7.12

Element

c

Atomic
%
58.80

28.95

9.51

2.73

Weight
%
41.43

23.50
27.65

7.43

¥ (cPFa)

i

9

Atomie
%
48.82

23.75
24.46
2.96

9 (cpF2)

3

Element

(o}

N

o

c

Weight
%
51.88

27.59
11.42

9.11

Element

(o}

N

o

c

Ageinic
%
59.50

27.13

9.83

3.54

o 1t 2 3 4 5 6 7 & 9 g 1+ 2 3 4 5 & 7 8 9 1
ull Scale 1410 cts Cursor, 0,000 keV| Ful Scale 1265 cts Cursor. 0000 keV|

Weight
%
44.10

26.20
23.01

6.68

Atoiicd
%
51.22

26.09
20.06

2.63





image3.png
0.6 —smvs” ——t50mvs” [—smvs" —tsomvs” —smvs” —1s0mvs"
—t0mys’ —175mys’ (a) 1.5 10mVs’ — 175mvs’ (b) 6 J— 1omvs' — 175mvs* (c)
0.4 —25mvs’ ——200ms’ [ 2nve. - dumis |— 25mVs’ — 200mVs
o |—somys’ el 4 J—50mvs’
< |—75ms’ <« e ~ |—75mys’
£ 0.20100mvs’ Eos [ fmve, ‘é 2 J—100mvs*
v |—t28mvs! g tame S [—12mvs’
£o0 £ 00 5 04
3 3 t
o o 36
02 g o
1.0 +
04 T T T T T T 'ZL
02 00 02 04 06 08 02 00 02 04 06 08 g, gy 02 04 06 08
Potential (V) vs Ag/AgCI Potential (V) Ag/AgCI Potential (V) vs Ag/AgCI
Meenas (d) : 12][ * moe () ] f ;
0.3 o cathodic 5 Cathodic 5 = Anodic
_ - R*=0.993 4 Cathodic
T 02 Re=0.986 z 08
E £ _
Y] s 04 < 2
5 § £
£ oo £ oo £ 0
o o e
201 5 04 37
9 o
£ Reosw | & g R?=0990 4
03 5
T T T T B .2 49 T T T T T T
2 4 6 8 1012 U 2 4 6 8 0 12 14 %6 2 4 & 8 10 12 14 16

(Scan rate (mVs ™))"

(Scan rate mVs™)'?

(Scan rate (mVs'1))1/2




image4.png
o
N

Current (mA)
o
o

&
S

(@)  ——Avplied Square current waves (D) Potental evalution
T <04
2
s
5oz
o
o
0.0
50 100 150 200 50 100 150 200
Time (s)

Time (s)





image5.tiff
00 02 04 06 08
Potential (V)




image6.tiff
Potential (V)
© o o o
N ESN (e} oo

o
o

0 40 _80 120 160




