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ABSTRACT

Mg and Mg-based alloys are promising hydrogen storage alloys for renewable clean energy
applications. It is a lightweight and low cost material with high hydrogen storage capacity. However,
commercial applications of the Mg hydride are currently hindered by its high absorption/desorption
temperature, and very slow reaction kinetics. In this work, we aim to study the absorption properties of
the Mg;Ni-5Smass% Nb composite prepared by mechanical alloying under hydrogen. The absorption
capacity of the sample is found to be about 3.0 wt.% at T=573 K and P=1.0 MPa. The absorption
characteristics observed have been compared with those of the prepared Mg:Ni.

KEY WORDS : hydrogen storage alloy(5°2:#1°33H3), metal hydride(34%% 4 3HE), mechanically
alloying(71 A4 §&3}), absorption kinetic(F2HiH-3-412)
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Table 2 Hydrogen storage capacities of mechanically alloyed
MgoNi and MgoNi-5mass% Nb

MgoNi MgNi-5Smass% Nbny |
(WE%) (WL%)

03 2.0

1.0 2.5

1.5 2.7

20 3.0

2 ANUNES =22 HI173 M4E 20062 128



INAH &=

HE HXE MgNi-bmass% Nb 2822 A5 ST

Time/min

30
Time/min

40

Time/min

30}
(d)
25 [ ]
J
II
20 . ‘J/"
= 15 '/ o’
r *
S
I I
0oF 4 .,'
.
/
051 ’./' —=— Mg,Ni-5mass% Nb
ool ! —o— Mg Ni
0 10 20 30 40 50 60
Time/min

Fig. 6 Hydrogen absorption kinetic behaviors of
Mg;Ni-5mass% Nb composites compared with the prepared
MeNi; (a)423 K, (0473 K, (¢)523 K and (d)573 K

oot AL Uehith £8 Lx37le] ge} &
2 B3 45T Zhsh HUiEHel 37
= A% naFa,

upebA] 7]&e] MgoNiell B8l Smass% NbE
7Fe MgNi®l F&5 57} wEA veRd gk ol
g F2AZFE 24 dehds 2SO 4 ddoh

Table 2= MgaNi®} MgoNi-5mass% Nb &3
AR $2AEFE e Aot L5737}
ol e} SargFl Frkske g 2 5 9l
Atk $29 FAAYL Nbol Hrhsh B} 7
2 25 Aéé}% o2 wogrh

Aoldze $29 HFHEHIN 28 422
P, 53, Mg 7NA FORRE FAE o]FAY]
A, w28 3EE o sk SulRtES sk,
Mgst Zojibg- AtoldflA A4€E AWL F485
ALs & A3}H7) ,,43]] S AA Hzlé @x%sh:} NbZ
A7MeE B9, MgoNi THA Nb7h F48tE3 )
2 I%E}Urﬂi 720 e 2T Fho F
A HEEES WA AR gddn

%
A
3}

.8 E

Trans. of the Korean Hydrogen and New Energy Society (2006.12), Vol. 17, No. 4 393



A =
S HRE - 2

oY

I

vy 22 AES At
1) SEMS £3) gAS #zdatn, YA 37
Axe Aol JEEHE T8 Yehd Al

259 QEEE AR Hol, YAES 2]
£ o 20 melstE FAHA. ol 1A
FIIUL Fol FYY ARE FST AL
2 BuHy ok $20158 A 8
FASE RS} MeA Vehd olekn w8
o

2) MgNl Smass% Nb 2389 wrgdr =34
A3} gE3he MoNigh vlarste] &5 F7ho
ue} wE F2 uksEn) 5 FAANFE
Zte o2 Yehgth MgNi-5mass% Nb &

43

g8 573 KoM 30 wtnz /M4 ¢
ARG BAF, $isl WLy e
w2 A VEbdeh dolda NbE /Mo =M
Nb #4518 BYo2 F£ao) FHULEE
g a7l Aoz Bug

2 7l

394 gt

A - 2N - BB

B oATE AR A8 dvxBel T
AR A e Ao FHEAFU,

#11EY

1) E. Yu Lvanov, I. G. Konstanchuk, A. A.
Stepanov, V. V. Boldyrev, Dokl, Akad. Nauk
SSSR 286, 1986, p. 385.

2) M. Y. Song, J. Materials Science Vol. 30,
1995, p. 1343.

3) K. J. Gross, P. Spatz, A. Zuttel, L. Schlapbach,
J. Alloys Comp. Vol. 240, 1996, p. 206.

4) A. Zaluska, L. Aaluski, J. O. Strom-Olsem, J.
Alloys Comp. Vol. 288, 1999, p. 217.

5) J Huot, J. F. Pelletier, G. Liang, M. Sutton, R.
Schulz, J. Alloys Comp. Vol.348, 2003, p.319

6) A. R Yavri, J. F. R. de Castro, G. Heunen, G.
Vaughan, J. Alloys Comp. Vol. 353, 2003, p. 246.

7) W. Oelerich, T. Klassen, R. Bormann, J. Alloys
Comp. Vol. 315, 2001, p .237.

8) S. S. Sai Raman, D. J. Davidson, O. N. Srivastava,
J. Alloys Comp. Vol. 292, 1999, p. 202.

9) G. Liang, J. Huot, S. Boily, A. Van Neste, R.
Schulz, J. Alloys Comp. Vol. 292, 1999, p. 247.

4 2 AlUXES =28 H173 M4E 2006 128



