
i. Hydrogel Preparation

ii. Energy Storage Device –Supercapacitor Fabrication

A BREAKTHROUGH IN THE WEARABLE ELECTRONICS:
Flexible Natural Rubber Hydrogel Electrolytes

Siti Nur Fathiah
Dept of Physics

Universiti Malaya

I m p l i c a t i o n  o f  s t u d y

D e s i g n  &  M e t h o d o l o g y

Natural 

Rubber

• Electrolytes were sandwiched between two activated 
porous carbon electrodes

• Placed between two stainless steel blocking electrodes.

Graphite foil

Porous carbon

Schematic illustration of the EDLC cell 

I n t r o d u c t i o n

Hydrogel electrolyte has become the ideal candidate for 
electrolyte materials

• Leakage-free

• Flexible

• High ionic conductivity

S i g n i f i c a n t  O u t p u t s

(a) Imaginary versus real impedance spectroscopy 

Galvanostatic charge-discharge study 

Sample Type 
Ionic Conductivity (S 

cm-1
 )

Specific Capacitance (F g-1 )

S48 Hydrogel 1.94 × 10-2
 55.65 (at 100 mA /g)

Electrochemical Impedance study 

P u r p o s e  o f  S t u d y

1.  To determine the ion transport 
analysis and the of the natural-rubber 
based polymer electrolyte 

2.  To study the effect of soaking time on 
the performance of hydrogel 
electrolytes

3.  To fabricate and evaluate the 
performance of eco-friendly flexible 
supercapacitor for wearable 
applications

Hydrogel

(b) GCD of all samples at 100 mA/g 

(24 h)
(48 h)
(72 h)

(b)

(c) Self-healing process of S48 (best sample)

1. Good performance of hydrogel electrolyte with 
natural-based resource for high performing 
supercapacitor is produced.

2. A device with environmental-friendly features, 
high ionic conductivity, and best capacitance is 
fabricated.
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