Tables
Table 1 Prepared samples ratio in grams and weight percentage. 
	S.no
	Sample code
	The ratio of IC:AG: LiClO4 weight percentage with 0.75ml Ethylene glycol
	Ratio in grams

	1
	IAB
	60:40:00
	0.9366:0.0634:0.0000

	2
	IAO05
	57:38:05
	0.9316:0.0600:0.0080

	3
	IAO10
	54:36:10
	0.9205:0.0622:0.0172

	4
	IAO15
	51:34:15
	0.9126:0.0618:0.0256

	5
	IAO20
	50:30:20
	0.9048:0.0612:0.0338


[bookmark: _Hlk116464648]Table 2 FTIR peak assignments for all the prepared SPEs.
	Assignments
	Wavenumber (cm-1)

	O−H Stretching
	3348

	C−H Stretching
	2934

	H−O−H (Water deformation band)
	1645

	–COO−symmetrical and asymmetrical Stretching
	1460

	S–O sulfate stretching
	1232

	C–O stretching of 3-6 anhydro galactose stretching
	1067

	CH2 asymmetric stretching
	1032

	C–O–C of 3-6 anhydro galactose stretching
	926

	–O–SO3 stretching at D-galactose-4-sulphate
	848

	Sulfate C−4 galactose
	736

	ClO4¯ Stretching
	693


Table 3 Measured conductivity and activation energy values of all samples.
	Sample code
	AC Conductivity (Scm-1)
	DC Conductivity (Scm-1)
	Activation energy (eV)

	IAB
	2.96×10-4
	3.98 ×10-4
	0.071

	IAO05
	5.02×10-4
	5.13 ×10-4
	0.066

	IAO10
	1.33×10-3
	1.08 ×10-3
	0.062

	IAO15
	2.02×10-2
	1.99 ×10-2
	0.022

	IAO20
	1.22×10-4
	1.16×10-4
	0.075


Table 4 Observed tangent spectra parameters. 
	Sample code
	Relaxation time  in s

	IAB
	6.72 × 10−7

	IAO05
	7.74× 10−7

	IAO10
	7.05× 10−7

	IAO15
	5.54× 10−7

	IAO20
	1.04× 10−6
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Table 5 Mobility and diffusion coefficient of prepared solid polymer electrolyte.


	Wt.% of LiClO4
	No. of charge carriers (n) in cm-3
	Transference Number
	Diffusion co-efficient in cm2/s
	Mobility (μ) in cm2/Vs

	
	
	Tion
	Tele
	D
	D+
	D-
	µ
	µ+
	µ-

	5
	5.16×1019
	0.9758
	0.0241
	1.59 ×10-6
	1.44 ×10-6
	1.54 ×10-7
	6.08 ×10-5
	5.49 ×10-5
	5.89 ×10-6

	10
	1.03×1020
	0.9844
	0.0155
	2.11 ×10-6
	2.01 ×10-6
	9.79 ×10-8
	8.05 ×10-5
	7.68 ×10-5
	3.75 ×10-6

	
15
	
1.55×1020
	0.9950
	0.0004
	2.13 ×10-5
	2.12 ×10-5
	1.07 ×10-8
	8.16 ×10-4
	8.15 ×10-4
	4.08 ×10-7

	
20
	
2.06×1020
	0.9613
	0.038
	9.66 ×10-8
	9.54 ×10-8
	1.18 ×10-9
	3.69 ×10-6
	3.65 ×10-6
	4.51 ×10-8




Table 6 The calculated device's, specific capacitance, power density, energy density, and area.
	Cyclic Voltametric
	Galvanostatic Charge-Discharge (GCD)

	Cs (F/g)
	Current density (A/g)
	Cs (F/g)
	Power density (W/kg)
	Energy density (Wh/kg)

	367
	2.4
	292
	1380
	54

	464
	2.8
	275
	5796
	182

	577
	3.2
	261
	6624
	173

	761
	3.6
	250
	7452
	166

	901
	16(1st cycle)
	75
	8000
	12




