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Demand for compact hydrogen storage materials

Spread applications of fuel cell @n as thefD

Individual Fuel Cell e |
H, e : D 0

Transportations...

http://www?2.toyota.co.jp/ http://www.yamaha-motor.co.jp/
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Hydrogen storage containers in automobiles

Toyota FCV— Fuel Cell Vehicle

Pressed hydrogen gas tank:

70 MPa H, = 700 km ‘
4/\ {

Already best performance in gas tanks

But http://www.autoevolution.com
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Main types of hydrogen storage materials

awnsiv: seem” Solid State Hydrides :
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Figure: A. Zuttel, Mater. Today, 6, 24 (2003).
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Main types of hydrogen storage materials

Hydrogen tank Solid State Hydrides
[
! LiBH,
X Low hydrogen density v High hydrogen density
— Subject!! .
v Room temperature X High dehydriding temperature
v Fast charging speed Sluggish kinetics
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Improve dehydriding property by combining hydrides

Cubic Fm3m
a=6.44A

3l

Transition metal based
complex hydride

= Destabilization
= New compound

Borohydride

= Synthesis of xLiBH, + (1-x)Mg,FeH,
Ball Milling: x=0.1~0.83,5 h, 0.1 MPa Ar

= Dehydriding property characterization
Thermogravimetry-Mass Spectrometry (TG-MS)

In-situ Synchrotron Radiation X-ray Diffraction (SR-XRD)
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Orthorhombic Pnma

$7173A b : 4.434 A, ¢c: 6.798 A
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x=0.1,0.25, 0.5
= One—step Reaction
* Dehydriding Temperature T,
Mg,FeH, < T, < LiBH,
= 7, increase with x

U

x=0.75,

a7, < LiBH,

L

1.Simultaneously dehydriding of
LiBH, and Mg,FeH,

2. Decreased T, of LiBH,
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In-situ SR-XRD of LiBH, + Mg,FeH, (x = 0.5)

( BMO1B at ESRF, A: 0.693862 A, 5 °C /min )
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