ﬁwu) Tohoku Univ. Technology a ﬁg I
: R ALAL, P RO,
Dealloylng 'AX {Nlr::?ysm.f? ‘ v N 2!

’r.ﬁ,‘a L

Nanoporous ceramic composite

metal .
. e , . : AgiAu, - ’_- | N\l

High specific capacitance, high energy density,

and excellentcycling stability Battery Performance of NPG (Nanoporous

Y Overview 1 Gold)/MnO, Composites
Nanoporous metals are known to have excellent electrical properties. s c - -
Manganese dioxide MnO, is promising as an electrode material because s ey osf T APGMa0 (10 min

—— Bare NPG, ~———NPG/MnO2 (5 min)

of its high capacitance, environmental friendliness, and low cost. Lithium- Bare NPG

ion batteries (LIB) have remarkably high power density per unit volume.

In order to achieve higher capacity, active and inert composite alloy  Ff 4t

materials are being considered as electrodes for negative electrodes =f D 2.
-10F

instead of carbon-based compounds. However, MnO, is difficult to apply —
to high-power applications because of its poor electronic conductivity and st . . — s 0.0
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limited charge/discharge rate. Therefore, the development of MnO, with b Voltage (V) Time (s)
enhanced conductivity has become an importantissue. a2 1w d — '
The present invention makes it possible to provide novel nanoporous $ Zt o NECMIO3 (10 min
metal/ceramic composite materials by combining chemical dealloying P 2 LH—:‘E':EC):—‘)
and non-electrical plating processes. An example of the present invention s - £
is a nanoporous Au/MnQO; electrode. The present invention not only has g1 ¥
activity as a double-layer capacitor, but also functions as a good g s00f p
conductor and enhances the pseudo capacitor performance of MnO,. 5 S L%
Therefore, it has the potential to be an electrode material for LIB with é ﬂ/: T T e e T
excellent electrical properties and, as an example, ultra-long life. = Plating time (min) Discharge current (Alg)
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