Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2017

Supplementary Information

Ideal Porous Structure of EDLC Carbon Electrode with Extremely High Capacitance

K. Urita,®* C. Urita,? K. Fujita,? K. Horio,? M. Yoshida® and I. Moriguchi?
2 Graduate School of Engineering, Nagasaki University, 1-14 Bunkyo-machi, Nagasaki, Nagasaki 852-8521, Japan.

b MicrotracBEL Corp., 8-2-51 Nankohigashi, Suminoe-ku, Osaka 559-0031, Japan.

*Corresponding Author: urita@nagsaki-u.ac.jp

(a) (b)
—W M
W1
M2
s LI
s
£ £ | cHa
W
CH2
A1
ll_/\».\___ CH1
35 40 50 55 35 40 50 55

45 45
20 (deg.) 26 (deg.)

Figure S1. XRD patterns of (a) slit-shape carbon and (b) WL-shape carbon relevant to (10) plane in graphitic
structure.
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Figure S2. Pore size distribution of (a) slit-shape carbon and (b) WL-shape carbon.

Table S1 Specific surface area of each sample determined from GCMC method. The unit of surface areas is m?/g.

Sample Micropore Mesopore Macropore Total
T1 1031 4 1035
Al 1124 11 1135
A2 1271 132 1403
A3 1167 288 0 1455
A4 1168 588 1756
w1 786 116 902
________________ w2 710 342 . 1052
CH1 796 406 1202
CH2 774 239 1013
CH3 702 297 0 999
M1l 2222 57 2279
M2 1353 430 1783
................. M3 1499 297 o 1796
PorC18 656 666 15 1337
PorC45 482 411 81 974
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Figure S3. CV curves of representative porous carbon samples, (a) W1 and (b) A4 in the slit-shape and (c) CH2, (d)
M3 in the WL-shape.
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Figure S4. 3™ discharge curves obtained in the CC mode at a current density of 10 mA/g for the slit-shape carbon
(Cross, T1; open circle, Al; open square, A2; open triangle, A3; open inverted triangle, A4; closed circle, W1; closed
triangle, W2) in (a) and the WL-shape carbon (Cross, CH1; open circle, CH2; open square, CH3; open triangle, M1;
open inverted triangle, M2; closed circle, M3) in (b). The grey thin line and dotted line in (a) and (b) are curves of
PorC18 and PorC45, respectively.
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Figure S5. Specific surface area with pore size of < 0.55 nm (blue), 0.55-1.5 nm (red), 1.5-3.0 nm (green), > 3.0 nm
(black) and total specific surface area (yellow),and area-specific capacitance at the current density of 10 mA/g
(ocher in (a) and pink in (b)) on the slit-shape carbon (a) and WL-shape carbon (b). Grey short-broken lines reveal
the area-specific capacitance (8.8 uF/cm?) of PorC18.
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Figure S6. Rate performance of representative porous carbon samples (Pink closed circle, M3; closed triangle, CH2;
Grey closed circle, PorC18; Ocher closed circle, A4; closed triangle, W2; closed square, T1).
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Figure S7 Schematic images relevant to solvated ion size and pore size.
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Figure S8. Relationship between the gravimetric capacitance and specific surface area with w = 0.55-1.5 nm (a)
and > 1.5 nm (b) on slit-shape (blue) and WL-shape (red) carbons.
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Figure S9. Gravimetric capacitance vs. specific surface are plots of our WL-shape carbons with R, = 0.5 (M3) and
Rsq = 0.7 (M2) as well as the reported carbons (Blue open circle, activated carbons?3; closed circle, mesoporous
carbons? in LiClO,/PC; Green open circle, activated carbons®>7; closed circle, carbide-derived carbons®1?; cross,
zeolite-templated carbons'>15 in TEABF,/AN; Gray open circle, activated carbons!®18; closed circle, aerogel-derived
carbons?® in TEABF,/PC).
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