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Study on metal hydrides as new energy conversion functional materials

Shuichiro ONO

Energy Chemistry Division, National Chemical

Laboratory for Industry,
1-1-5 Honmachi, Shibuya-ku, Tokyo 151

Reversible reactions of metals and hydrogen- have been shown to have energy conversion functions

among thermal, chemical and mechanical energies. And to investigate such reversible solid-gas reactions,

thermogravimetry and differential thermal analysis under high gas pressure is a new powerful method.

Some experimental results were shown for the LaNis-H, and CaNis-H, systems.
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Fig. 1 Energy conversion mechanism in metal
hydride

M: Metal, MHy: Hydride, s: Solid, g: Gas




KCRLZL ) BT ANKE-ERET LRI LN TE
3, 22 ) EREOKFEGZ, (b A X —(KF),
B AL X - (FIGE) ., M AL ¥ — (PHARER)
DFELHEEAEE2 L > T b EEZ DI EHTED,
fEE % £BAKFZ M & L T, LaNisHen P4
FEiE . 17°C T 1atm, 77°C T10atm, 100°CT2latm F2
THd, Lh>TIWOCLTORENBREFEZE > T,
2EOBEMICI0atmBBENENEZBLI LI TE D,
COENEFAELTICA L v ENEIEKT ALY
— A2 B L. BT R L X — 215 5 A Ea ik
BiaE 252 b2 TEBVRERANNEHEEHBL,
BmEANNITAKRFEHT TB—LFx 20X — ik
fE) 3. KFEHFBSHREBRAOICHEIFEN T2,
E— bRy 7L Z20—2TH 5
ERARZMMORIG L BEELHEHE, 20w
Hich2dr2ld, ZOBFBANTHME LG, EHTH
W BG AT, R FET CERNLREDHE T
ETLEZ LV ERRTH S, Fig.2id, EHEOSREK

60 1000 800 600 400 300 200 100 60 30 0 (c)
T T T T 7 T
—~ Mmp;,
= sof s A,
S X :
10
T E
& 5
S
0.5¢
Q
&
0.1 e
0.05F
I I
o
0.01

4.0
1000/T(1/°K)

Fig. 2 Dissociation pressure vs temperature for
various metal hydrides
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Table 1 Summary of energy storage technology

. Example
(@) Dyna.mic energy
' kinetic energy

high speed flywheel
potential energy— —-pumping pqwér generation

_ elastic energy spring

compressive energy-compressed air

(b) Thermal energy
sensible heat -
latent heat

sensible heat storage

latent heat storage

(c) Electromagnetic energy ’
electric energy condensor

magnetic energy-— superconductive coil

(d) Chemical energy
Velectrbchemica.l energy—— battery.
chemical energy—— Eva-Adam system
' . synthetic fuel
‘heat storage by hydride
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Fig. 4 New thermal energy systems with therinal~
chemical energy conversion.
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