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Hydrothermal Synthesis and
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Sulfide for High Performance
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Materials for energy storage applications

Electrode

MEHELS

Metal sulfide -« > Metal oxide

= Richer redox chemistry = Redox chemistry
= Better electrical conductivity = Controlled size and shape



The research Cobalt oxide
was carried out Co,;0,
in two phases

8 Cobalt sulfide
C0,Sg

The fabrication and testing of the device using two
Co,S; based electrodes.




Heating to 140 °C
for 12 h
Autoclave

3 millimoles of
Co(NO3)2:6H20 + 8 ml of DI
water/ ethanol.

300 mg of PVP+ 10 ml DI
water/ ethanol.

12 millimoles of urea +18
ml DI water /ethanol.
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Characterizations

~ |gs | * X-ray diffraction

._*/// / o
= *Scanning electron microscopy

I Energy-dispersive X-ray spectrometer

e Electrochemical techniques
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XRD patterns of (a) cobalt oxide (Co;0,) and (b) cobalt sulfide
(C0,Sy).
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0,55 (C,d) at various magnifications.
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CV curves of (a) Co;0, and (b) CogSg at various scan rates in 3M KOH electrolyte.
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Effect of scan rate on specific capacitance of (a) Co;0, and (b) CoySg in various electrolytes.



Cyclic voltammetry of the device
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Cyclic voltammograms of the device at room temperature in various scan rates.



Stability Test
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Capacitance retention versus number of

charge-discharge cycles for the device (inset First few and last few cycles of charge discharge

. . ] profile of the device.
figure-potential vs. time plot for 15t and

5000t cycle of charge discharge).
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Cyclic voltammograms of the device at various % change in specific capacitance of the device

temperatures. versus temperatures.
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