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[bookmark: _GoBack]S1. Characterization techniques 
The prepared materials were analysed by X-ray Diffractometer (XRD) using BRUKER D8 Advance. The morphology and size of the samples were investigated using a (JEOL JSM7100F) field-emission scanning electron microscope (FESEM). The X-ray photoelectron spectroscopy (XPS) was conducted using ESCA 2000 spectrometer with Al Kα as X-ray source.  The measurements were carried out by keeping the C 1s element as standard reference.  The electrochemical performance of the prepared materials was determined using three-electrode electrochemical cells. Ag/AgCl electrode and platinum wire were used as reference and counter electrode, respectively. Electrochemical studies like cyclic voltammetry (CV), galvanostatic charge–discharge (GCD) and electrochemical impedance spectroscopy (EIS) were used to investigate the supercapacitive behaviour of the prepared material in 2 M KOH solutions. The specific capacity of the manganese cobalt oxide and electrodes was estimated from the CV and GCD test respectively.
S2. Preparation of working electrodes
In all the electrochemical studies, a graphite sheet was used as the active material substrate. The electrode material was prepared by grinding a mixture of active material (85 %), carbon black (10 %) and PTFE (5 %) as binder with the addition of 10 μL ethanol solvent using a pestle and mortar. Then, 1 mg of electrode material was coated on graphite sheet (1 × 1 cm2), which can act as a current collector; it was dried at 80 °C for 8 h to remove traces of ethanol. These electrodes were employed as working electrode in a three electrode electrochemical cell (electrochemical workstation CHI 660D). In this typical three electrode measurements, platinum wire is used as a counter electrode, Ag/AgCl is used as a reference electrode and as-prepared materials is used as a working electrode.
S3. CV curves

S1. CV curves of the prepared materials

S4. Metrics of electrochemical performance
	The specific capacity was estimated using area under CV curves (equation 1) and discharge curves (equation 2) and it is given by,[1–4]




where, CS, specific capacity (C g–1); , area under CV trace (A V); m, mass of active material (g) and ν, scan rate (mV s–1); I, specific current (A g–1); , area encompassed by discharge curve; and V, potential window (V).  ASCs (Full-cell) were devised using AARs consisting optimal Wt.% of cobalt oxide as negative electrode and activated carbon as positive electrode.  The polyurethane foam soaked in 6 M KOH is employed as separator-cum-charge reservoir.  The specific energy and power of ASCs were estimated using equation 3 and 4,





where, ES, specific energy (W h kg–1); I, applied current (A), , discharging area (V s); m, mass of active material (g); PS, specific power (W kg–1); t, discharge time (s).
S4. Specific capacity of the prepared materials
	Scan rate
mV s-1
	Specific capacity
C g-1

	
	CV
	CV2.5GC
	CV5GC
	CV7.5GC

	5
	224
	225
	301
	235

	10
	180
	183
	228
	192

	25
	135
	138
	148
	141

	50
	107
	110
	126
	114

	75
	94
	99
	103
	101

	100
	87
	89
	93
	91




S5. GCD curves

S2. GCD curves of the prepared materials

S6. Specific capacity of the prepared materials
	Specific current
A g-1
	Specific capacity
C g-1

	
	CV
	CV2.5GC
	CV5GC
	CV7.5GC

	2
	168
	179
	380
	236

	5
	115
	127
	157
	130

	10
	85
	94
	121
	95

	20
	51
	63
	81
	67
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