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Research Background

❖ Layered double hydroxides (LDHs)

✓ Heteroatom doping

✓ Interlayer anion 

exchange

✓ Exfoliation and 

reducing lateral size

✓ Abundant defects 

generation
❖Aim 

To study the electrocatalysis by generating 

abundant narrow mesopores on the basal planes

o Nanomaterials having micropores usually lead 

to structural collapse X

o Narrow mesopores (3−4 nm pore size) 

provided mechanical strength under 

continuous OER operation 

Abstract

✓ The time-dependent mechanism underlying the formation of Co0.8Fe0.2(OH)x-t 

nanomesh (nanomesh having 80% Co and 20% Fe, “t” represents materials 

synthesis time) has been identified towards the development of a highly effective 

catalyst for the oxygen evolution reaction (OER)

✓ Utilizing 2-ethyl imidazole (2-HEIM) as an etching reagent 

and the Ostwald ripening process enabled the evolution of 

nanomesh formation with a precise pore size of ink-bottle 

shape

✓ This research underscores the critical role of pore 

morphology in nanomeshes

Synthesis procedure of CoFe-Nanomesh

o Co0.8Fe0.2(OH)x-t-nanomeshes were synthesized at different reaction time intervals (t=15 

min; 1, 4, 12, 24, and 36 h)

o Named as Co0.8Fe0.2(OH)x-15 min, Co0.8Fe0.2(OH)x-1h, Co0.8Fe0.2(OH)x-4h, 

Co0.8Fe0.2(OH)x-12h, Co0.8Fe0.2(OH)x-24 h, and Co0.8Fe0.2(OH)x-36 h

N2 adsorption-desorption isotherms, pore size distribution, and TEM analysisPXRD FTIR AFM and Height ProfileXPS analysis
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❖ Ultrathin CoFe-nanomesh for OER 

highlights the significant role of pore 

morphology in enhancing catalytic 

performance and stability

❖ It emphasizes how manipulating pore 

shapes at the nanoscale can lead to better 

catalysts for energy applications
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Schematic representation of the evolution of Co0.8Fe0.2(OH)x nanomesh Electrochemical results

Stability Test Product Confirmation

TEM Results

o Overpotential and Tafel slope were lowest for Co0.8Fe0.2(OH)x-24 h

o Mass activity and TOF values were the highest for Co0.8Fe0.2(OH)x-24 h

o Lowest Rct and Rp values suggest fast charge transfer and charge 

propagation at the electrode-electrolyte interface during O2 evolution

❖ OV/OL ratio increases, oxygen vacancy increases, 

suggesting the more electrophilic character of the material
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