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rGO-PMo,, Carbon Molybdenum

Figure S1 Scanning electron micrograph (SEM) with EDS mapping of rGO-PMo,

sample confirming the presence of carbon and molybdenum.
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Figure S2 (a) Scanning transmission electron micrograph (STEM) with corresponding

EDS spectrum of rGO-PMo4, hybrid material
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Calculations:
The cell (device) capacitance (C) and volumetric capacitance of the symmetric devices

were calculated from their CVs according to the following equation:
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where, Cp and Cy are areal and volumetric capacitances, respectively. Q (C) is
the average charge during the charging and discharging process, V is the volume (cm?3)
of the whole device (The area and thickness of our symmetric cells is about 0.785 cm?
(Area, A=nr?, 3.14 x (0.5)?) and 0.088 cm. Hence, the whole volume of device is about
0.069 cm3, AV (V) is the voltage window. It is worth mentioning that the volumetric
capacitances were calculated taking into account the volume of the device stack. This
includes the active material, the flexible substrate and the separator with electrolyte.

Alternatively, the cell capacitance (Cg), areal (Ca) and volumetric (Cy)
capacitance of the electrode (Cy) was estimated from the slope of the discharge curve

using the following equations:

I x At
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where | is the applied current, V is the volume (cm?3) of the whole device (the
whole volume of our device is about 0.069 cm3), At is the discharging time, AV (V) is the
voltage window.

Volumetric energy (E, Wh/cm3) and power density (P, W/cm) of the devices were
obtained from the following equations:
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where E (Wh/cm3) is the energy density, CV is the volumetric capacitance
obtained from Equation (5) and AV (V) is the voltage window, P (W/cm3) is the power

density.
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Figure S4 (a) Variation of specific capacitance with scan rate and (b) gravimetric

ragone plot of rGO and rGO-PMo,, symmetric cells, respectively
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Comparison on supercapacitive values of POM as well as metal oxide based electrodes

Electrode Device Electrolyte Capacitance Ref.
SWCNT-TBA-PV,Mo+q Symmetric H,SO, 317 mF/cm?2 [1
H3PM01,040/MWCNT Symmetric H,SO, 38 F/g [2]
H3PMo01,0,40/PPy//H;PW1,04/PEDOT  Asymmetric H,SO, 31F/g [3]
H3zPMo015,040/PAni Symmetric H,SO, 195 mF/cm? [4]
PANi/SiW 5 Symmetric H,SO, 1.8 mF/cm? [5]
PANi/PW,, Symmetric H,SO, 15 mF/cm? [5]
MnO,//Fe,03 Asymmetric Gel-electrolyte 1.21 F/lcm3 [6]
Zn0@Mn0O, Symmetric Gel-electrolyte 0.325 F/cm? [7]
TiN Symmetric Gel-electrolyte 0.33 F/cm?3 [8]
Graphene Symmetric Gel-electrolyte 0.42 F/cm?3 [9]
ZnO@MnO,//graphene Asymmetric Gel-electrolyte 0.52 F/cm?3 [10]
H-TiO,@MnO,//TiO,@C Asymmetric Gel-electrolyte 0.70 F/cm?3 [11]
rGO-PMo+, Symmetric Gel-electrolyte 3.18 F/lcm?3 Present
(278 mF/cm?) work
rGO-PMo+, with HQ doped gel Symmetric Gel-electrolyte 4.8 F/lcm?3 Present

(419 F/cm?) work
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Figure S6 Variation of specific capacitance with scan rate for rGO-PMo4, symmetric cell

at different concentrations of HQ doped gel-electrolyte.
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Figure S7 (a) Galvanostatic charge/discharge curves of rGO-PMo4, symmetric cell at
different concentrations of HQ doped gel-electrolyte; (b) Variation of specific
capacitance of rGO-PMoy, cell with current density at different concentrations of HQ

doped gel-electrolyte.
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