
ABSTRACT Electrochemical capacitors 
(ECs) have been in urgent demand for 
utilizing sustainable and renewable energy 
sources due to the concerns over both the 
depletion of fossil fuels and climate 
changes. However, the current ECs have 
some challenges, for example, high power 
but low energy densities for electric double 
layer capacitors or high energy but low 
power densities for pseudocapacitors. Main 
efforts have been focused on developing 
new electrode materials (for example, 
highly conductive composites with high 
capacitance), or designing hierarchical 
nanomaterials (for example, microstructures 
with shortened low-resistive pathways for 
electron transport and ion diffusion). 
Recently, a small magnetic field of about 
0.072 T was reported to significantly 
enhance the capacitance by 155% in a novel 
magnetic graphene nanocomposite 
electrode. However, the measured positive 
giant magnetoresistance (GMR, a large 
resistance change upon applying a magnetic 
field) of the electrode materials failed to 
interpret the capacitance enhancement. 
Therefore, how the magnetic field affects 
the electrochemical energy storage remains 
unclear. 
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