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Composite materials for supercapacitor
electrodes utilizing polypyrrole nanotubes,
reduced graphene oxides and metal-organic
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Polvpyrrole (PPy) is favoured in energy storage for its
%igh pseudo-capacitive performance, notably as poly-
svrrole nanotubes (PPyNTs) due to their easy synthesis,
cost-effectiveness and electrochemical solid properties.
Metal-organic frameworks (MOFs) have also gained
sttention for enhancing supercapacitors (SCs). In this
“tudy, we fabricated aerogel composites with PPyNTs,
WOFs and reduced graphene oxide (rGO) as SC electrode
materials. Varying concentrations of PPyNTs and rGO
“cre explored, with MOFs added to assess their impact.
“lectrochemical tests revealed that the composite with
“PyNTs and Zn-MOF achieved the highest specific capa-
~rance of approximately 270 F/g at 0.5 A/g.

~exwords:  Electrochemical devices, metal-organic frame-
“. polypyrrole nanotubes, reduced graphene oxide, super-
tor electrodes.

0AYS, technological advancement with recard to

traditional electric double-layer capacitors based on car-
bon materials have specific capacitance and energy stor-
age limitations™®

To overcome these limitations, conductive polymers
like polypyrrole (PPy) have been utilized for their pseudo-
capacitance properties, with PPy nanotubes (PPyNTs)
showing promise due to their large specific area and charge
transportability’. Moreover, metal-organic frameworks
(MOFs) have shown exciting results when integrated into
SC devices, enhancing energy storage capacitance through
their electrochemical behaviour® .

The present study evaluates the effect of one-dimensional
PPyNT concentration in composites with rGO and MOFs
on the performance of SCs. The composites were synthesized
via a one-step hydrothermal method. with rGO as the matrix
and PPyNTs and MOFs as reinforcements to improve their
clectrical properties. The resulting composites were evalua-
ted as LieLIrode materials for symmetrical 5( s. Based on
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