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K. Xu, Chem. Rev., 104, 4303-4417 (2004).
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Fig. Examples of prospective 3-D architectures
for charge-insertion batteries.?
J.W. Long, B. Dunn, D. R. Rolison, and H. S. White, Chem. Rev., 104, 4463-4492 (2004).
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S. Tabata, Y. Isshiki, and M. Watanabe, J. Electrochem. Soc., 155, K42-K49 (2008).
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H. Tokuda, S. Tsuzuki, M. A. B. H. Susan, K. Hayamizu, and M. Watanabe, J. Phys. Chem. B, 110, 19593-19600 (2006).
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Fig. Synthetic procedure of IOC using silica colloidal crystal template.
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Fig. Polymerization of furfuryl alcohol.
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Fig. Nitrogen adsorption/desorption isotherms of IOCs.
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Fig. Reflection spectra of (a) 280 nm silica
colloidal crystal, (b) polymer resin/silica composite,
(c) carbon/silica composite, and (d) 280 nm-10C.
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Table Pore structural parameters of [OC-Is.

Sample SBET (mZ g_l) Smeso/macm (m2 g_l) Smicro (m2 g-l)

1 um-I0C-1 666.4 341.4
100 nm-IOC-I 959.3 334.9
50 nm-IOC-I 1418.1 429.6
Activated carbon  1605.0 1514.6

Sger: the BET specific surface area. S, .qomacro: \MESO/macropore surface area
calculated by the #-plot. S,,,,: micropore surface §rea calculated by subtracting

‘micro*
S, 'meso/macro from SBET'
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Fig. FT-IR spectra of 1 pm-IOC-1.

Department of C istry and Bit y, Y National Unit
Research Group on Macr Elect istry since 1992

y

e

Bulk Carbon®&EE &

YOKOHAMA

0.14

0.12r p=7.3x10°Qcm

040} ©=14x10°Scm’ i—
> 0.081
2 0.06

0.04f p=

0.02 4

A i A A — H £~ EAY
0090 02 o4 06 08 10 °° o W ey
1/A
Fig. Relationship between current and voltage of bulk
carbon measured by four prove method. Electrical
conductivity is estimated by slope of an approximate line.
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Fig. Temperature dependence of ionic conductivity for

MMA network polymers with different mole fractions
of dissolved [C,mim][NTf,] and [C,mim][NTf,] bulk.

M. A. B. H. Susan, T. Kaneko, A. Noda, and M. Watanabe, J. Am. Chem. Soc., 127, 4976-4983 (2005).
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Fig. SEM images of ion gel/1 pm-IOC composite.
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Fig. Cycle performance of 50 nm-IOC-I in ulﬁ C & C 0):‘214]0)1
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Fig. Charge/discharge curves of 50 nm-IOC in
[C,mim][NTf,], PMMA/[C,mim][NTf,], and [Et,N][BF,]/PC

at 10th cycle. Current density is 200 mA g'.
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Fig. Coulombic efficiency of 50 nm-IOC

for the anion in [C,mim][NTf,] and

PMMA/[C,mim][NTf,]. Current density is
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Fig. Coulombic efficiency of 50 nm-IOC

for the cation in [C,mim][NTf,] and

PMMA/[C,mim][NTf,]. Current density is

200 mA g
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Table Specific capacitance (C,) for the

P ——a 4 cation and specific capacitance (C,) for the
- — anion of activated carbon in different ionic
= 7 liquid electrolytes.”
- = S
= = - -
— C./Fg' Cy/Fg
Z :
7 [C,mim][NTf,] 104 85
[C4mim][NTf,] 87 70

- NAFAVIZHTHIRELGER  cmimtr) 73 56
—ERFEVENI OV cmmipr] 36 27
RERR
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S. Shiraishi, N. Nishina, A. Oya, and R. Hagiwara, Electrochemistry, 73, 593-596 (2005).
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@, 50 nm-IOCHEFRBE KTFtE

YOKOHAMA

120
® [Czmim][NTE]|50 nm-IOC-I
100 PMMA/[Cmim][NTE][50 nm-IOC-1
[Et:N][BF:J/PC|50 nm-IOC-I
! [Et:N][BF:J/PClactivated carbon
- 80
o
T
Y 60 ¥
O q
40
20
0 L L L L
0 2 4 6 8 10

Current density / A g
Fig. Specific capacitance of 50 nm-IOC in [C,mim][NTf,],
PMMA/[C,mim][NTf,], and [Et,N][BF,]/PC as a function of
current density. Specific capacitance of [Et,N][BF,]/PClactivated
carbon is shown as a reference.
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