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Abstract

Samples with the compositions of Mg-10wt.%Ni and Mg-25wt.%Ni were prepared by
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mechanical alloying in a planetary mill. Mg:Ni phase was formed in the mixture with

hydriding - dehydriding cycling. The activation of Mg-10wt.%Ni and Mg-25wt.%Ni was

completed after n=7 and n=6 around, respectively, at 583K, 0~8barHz:. Mg-10wt.%Ni and

Mg-25wt.%Ni are considered as excellent hydrogen-storage materials with very high

hydriding rates, high dehydriding rates and relatively large hydrogen-storage capacity. The

effets of mechanical alloying and hydriding * dehydriding cycling are considered the

augmentation in the density of active nucleation sites and the diminution in the particle

size.
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Fig. 1 Hydriding and dehydriding apparatus
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Fig. 2 X-ray(CuK.) powder diffraction patterns
of (a) Mg-10wt.2%Ni hydrided at 583K,
8barH, after 1lcycles, (b) Mg-25wt.%Ni
dehydrided at 583K, 3.0barH:
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Fig. 3 Variation of hydrogen wt.% absorbed
during 10min (Ha(10min)), under 8barH: at
583K, as a function of the number of
hydriding cycles n
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Fig. 4 Curves of absorbed hydrogen wt.%
(Ha(%)) as a function of time t, at the
11-th hydnding cycle at 583K under
8barH;
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Fig. 5 Hydriding curves of mechanically-alloyed
mixtures(Mg-10wt. %Ni, Mg-25wt.%Ni)
at 583K and 8barH: and those of
magnesium-based alloys or mixtures :
curve a, Mg-10wt.%Ni alloy at 582K and
ObarH; ; curve b, Mgogelnoe alloy at 543K,
initial hydrogen pressure 80bar ; curve c,
Mg-10wt.%LaNis mixture at 618K and
10barHz ; curve d, CeMg2 alloy at 598K
and 10barH: . curve e, Mg-25wt. % Mg.Ni
mixture at 618K and 30barH:
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Fig. 6 Curves of desorbed hydrogen wt.%
(Ha(%)) as a function of time t, at
11-th dehydriding cycle at 583K and
1.5barH>
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Fig. 7 Dehydriding curves of mechanically-
alloyed mixtures (Mg-10wt.9%Ni, Mg
-25wt.%Ni) at 583K and 1.5barH: and
those of magnesium-based alloys or an
Mg-10wt.%LaNis mixture : curve i,
CeMg2 alloy at 598K and 2barH; ; curve
i, Mg-25wt.%Ni alloy at 618K in a
vacuum , curve k, CeMguNi alloy at
598K and 2barH; ; curve |, Mg-10wt.%
LaNi; mixture at 618K and ZbarH: ;
curve m, Mg-lat %Y alloy at 573K in a

curve n, MgosssNioossCuoosMlooos

alloy at 583K and lbarH:
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Fig. 8 Microstrﬁc.tures observed
i by SEM of Mg-10wt. %Ni
before and after hydrding
cycling : (a) topograpy,
n=o0 ; (b) topography
(cross-section), n=0 ;

(c) distribution of nickel
(cross-section), n=0 ;

(d) topography, n=7 ;

(e) distribution of nikel, n=7
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Ha (%4)
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Fig. 9 Curves of absorbed hydrogen wt.%
(Ha(%)) as a function of time t at
595K under 7.6~ 14.5barH;

Table 1 Rate-controlling steps in various reacted
ranges for the hydriding reaction of
activated Mg-10wt. %Ni.

O<Ha< 10 ordinary gaseous diffusion and
Knudsen flow
1.0<H,<3.0 | dissociative chemisorption of Hp
3.0<H,<3.75 | mixed controf
ordnary gaseous diffusion and
<H, <
375<H:<425 Knudsen flow(mainly Knudsen fiow)
. h
425<H, diffusion .of hydrqgen atoms through
| the growing hydride layer

Hg (%)

R=117 bar

H 1
0 1 2

P

tirrin)

Fig. 10 Curves of absorbed hydrogen wt.%
(Ha(%)) as a function of time t at
575~615K under 11.7barH:
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FE 4 71A 229 o)lFog wpRe] Fokn
EaR1=3
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4. & =

planetary mill& AHEdS 7|43 3 A
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