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Porous carbon materials which form various porous structures have been considered as an
effective electrode for electric double-layer capacitors (EDLCs) accumulating energy by formation
of EDL at the electrolyte/electrode interface.
Although the potential of microporous carbon
electrodes was reported, all microporous carbons do
not provide similar performance with the preceding
report in 2016. For designing an ideal pore structure -
of carbon electrodes, it is quite important to respond  Porous carbon g
to the morphological questions concerning the  electrode -
relationship between pore structure of carbon
electrodes and EDL capacitance. We here discuss
important role of pore structures based on precisely
structural evaluation of porous carbon materials with |l
different pore size distribution and pore shape SoRatenlionsloan
mainly using gas adsorption and electron access.
microscopy techniques. The microscopical analysis
obviously provides an accurate answer to design
porous electrodes.
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Figure 1. Ragone plot illustrating the
performance for representative electrical
energy-storage technologies.
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Figure 2. Gravimetric and area-specific
capacitances against average pore size of
CDC electrodes.
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Figure 3. (a) Raman spectra of 0.8 — 4.0
M LiCIO4/PC electrolyte solutions and
the model of symmetric ring deformation
of PC molecule. (b) Average solvation
number against each concentration of

electrolyte solution.
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Figure 4. (a) ’Li-NMR spectra of 0.8 —4.0 M
LiClIO4/PC

Relationship

electrolyte  solutions.  (b)

between the average

solvation number and the chemical shift.
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Figure 5. (a) 'Li-NMR spectra of each
porous carbon sample (Gray: experimental
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Green, Blue: deconvoluted curves). (b)

points, Black: convoluted curve,

Identification of chemical shifts against pore
sizes. (c) Average solvation numbers in
each pore.
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Figure 6. (a) TEM images of representative
porous carbons with different pore shape
(Initial: name of samples of the same sort).
Inserted images are predicted model or
simulated ones. (b) % of specific surface
area in each pore determined from GCMC
method. Highlight colors on the horizontal
axis show pore shape and porosity (Blue:
slit shape, Red: WL shape, Orange:
microporous, Green: micro/mesoporous,

White: mesoporous).
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Figure 7. (a) Schematic illustration of EDL
formation. (b) Specific surface area of each
pore range (left axis) and gravimetric
capacitance (right axis) of carbon samples
right: WL-

shape porous carbon). The dotted lines show

(left: slit-shape porous carbon,

the gravimetric capacitance of mesoporous
carbon (PorC18). (c) Gravimetric capacitance
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