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Development of bicontinuous Mg nanocomposites with superior hydrogen storage perform
ances

Takeshi, Wada
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A Mg/X (X:Fe, Cr, Ti, Zr) nanocomposite with unique bicontinuous structure was suc

cessfully prepared by dealloying treatment using Mg metallic melt. The microstructure of the composite can

be controlled by dealloying temperature, dealloying time and alloy composition of the precursor. The bico

ntinuous Mg/X composite exhibited higher hydrogenation kinetics at lower hydrogen pressure compared to tho
se of commercial pure Mg powder.



(1.1) Mg
Mg
Mg
Mg
Mg
2
1.2)
Ti-Cu
Ti Mg
Mg-Ti
Cu Mg
Mg
Mg Ti
Mg/Ti
Mg

7.6wt.%

Mg

Mg

Mg

Mg

Mg
Mg

Mg
nm

Mg-Cu
Ti-Cu
Ti

Mg

Mg/Ti

Mg

Mg
Mg
(CRY)
A Hmix
Mg A Hmix
V. Cr Nb Fe Co(
X ) Mg
Ni Cu
Mg
Ni Cu
Mg/X
(3.2) Mg/X
Mg/X
Pd
SEM TEM
G-3)
Mg
Si C Mg

Mg/Ti
Mg
Mg/
Ti Zr
)-(Ni,Cu)
Mg

Mg

Ni



Mg A
(Mg-A)/Ti
Mg/ (Ti-A) (Mg-A)/(Ti-A)
Mg
(3.4) Mg
Mg/Pd
Mg Pd
Mg
Mg
Mg 200
3 2000
Mg/X
X
X Fe Co X
X
Mg X
X r
Ti Mg X
Mg
X Mg
Mg
(4.1) Mg/X
Fe-Ni Cr-Ni Ti-Cu
V-Ni (Ti-Cr-Zr)-Cu
Mg
Mg-X
Ni Cu Mg
X
X Mg
Mg/Fe Mg/Cr
Mg/Ti Mg/V Mg/(Ti-Cr-Zr)

Mg

X Ni Cu

Mg

Mg
X Mg
(4.2)Mg/X
Mg/X X Mo
Mo
X
X
(4.3) Mg/X
500
1000 nm Mg/Fe
1 MPa
10 K/min 400
Mg 250
1 MPa
300
Mg/Fe
Mg X

J.W. Kim, T. Wada, S.G. Kim, H. Kato,



Sub-micron  porous niobium solid
electrolytic capacitor prepared by
dealloying in a metallic nmelt,
Materials Letters, , 116 (2014)
223-226.

doi:10.1016/j .matlet.2013.11.036

T. Wada, H. Kato, Three-dimensional
open-cell macroporous iron, chromium
and ferritic stainless steel, Scripta
Materialia, , 68 (2013)
699-702.

doi:10.1016/j -scriptamat.2013.01.011

52 (2013) 395-403.
https://www_jim.or.jp/
M.Tsuda, T. Wada, H. Kato, Kinetics of
formation and coarsening of nanoporous
o -titanium dealloyed with Mg melt,
Journal of Applied Physics, ,
114 (2013) 113503.
doi:10.1063/1.482106
Y.C.K. Chen-Wiegart, T. Wada, 7
, 3D morphological evolution of
porous titanium by x-ray micro- and
nano-tomography, Journal of Materials
Research, , 28 (2013)2444-2452.
doi: 10.1063/1.4821066

2013 9

17

T. Wada, K. Yubuta, H. Kato,
Preparation of Nanoporous Ti by
Dealloying with Metallic Melt,
IUMRS-1CA2012, August 27 2013, Korea
J.W. Kim, T. Wada, H. Kato, Nano Open
Porous Nb Metal by Dealloying Reaction
in Metallic Melt Bath, 1UMRS-1CA2012,
August 27 2013, Korea

Fe
Cr
2013 3 29

o

WADA, TAKESHI

10431602



