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ABSTRACT

Hydrogen has a high potential to be a renewable substitute for fossil fuels, because of its high
gravimetric energy density and environment friendliness. In particular, Magnesium have attracted much
interest since their hydrogen capacity exceeds that of known metal hydrides. One of the approaches to
improve the kinetic is addition of metal oxide. In this paper, the effect of Fe;Os concentration on the
kinetics of Mg hydrogen absorption reaction was investigated. MgHx-Fe;O: composites have been
synthesized by hydrogen induced mechanical alloying. The powder synthesized was characterized by
XRD, SEM and simultaneous TG, DSC analysis. The hydrogenation behaviors were evaluated by using a
sievert's type automatic PCT apparatus. Absorption and desorption kinetics of Mg catalyzed with 5,10
mass% Fe;Os are determined at 423, 473, 523, 573, 623K.

KEY WORDS : hydrogen storage materials(5~4x 4“3 #] ), metal hydride(& < 42318), iron oxide
(4 A+3}E), mechanical alloying(7] A% &3}, kinetic(Wt-8-4 %)
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Fig. 1 XRD patterns of (a) MgHx-5 mass% Fe,O;, (b)

MgHx-10 mass% Fe;0;, (c) MgHx (*:Mg, @:MgH,,
V¥ :Fex0s,)

27



AN S33H2 HMZEE MgHx-Fe03 SEME2 A5t

~

s WO LT s
e ]
98.64 99.40

ot K

1.

Fe K

s

5 ] 4
Fub Same 51 o1 Cuomnc G.000 kv

100.00

Fig. 2 SEM and EDS image mapping of (a) MgHxS5
mass% Fe;Os, (b) MgHx-10mass% Fe,O;

298 718kl 1412 St B,

3. it ¥ 1z

Fig. 12 4877 s&3hek MgHx$} MgHx-5,
10 mass% Fex0s¢] XRD Ax}olt} Fig. 1 (a), (b)
93 25 FeaA 243E vfade 543
&< e Fe0s MgHy, Mg 925 JCPDS
=2 E8) gelsignt o] AHz, 54 A5
2= A3 MgHx H53AR7F 5% 3o 2
#a=E A

Fig. 2 MgHx-5, 10 mass% Fe:O; B A

28

2

Jm
0x
08
A

Mass Loss(mg)

Fig. 3 TGA curves
MgHx-10mass% Fe;0;s

of MgHx-5mass%

Fe;0;  and

v

Heat flow Exo. —»
N

- l\/ng-S" Yo Fezoz
......... MeH,-10%Fe,0,

. [P SR SR R .
30 a0 500 60 700 80 900

Tenperaturo(K)

Fig. 4 DSC curves of MgHx-5 mass% Fe;Os; and MgHx-10
mass% Fe0;3

224 2 AHUXES =28 H18d M1z 20073 3&



T
100
(a) . ¥ ;' o
P el
o A_//./’M
e // ®
= ok T
% ‘/ /f:: Te
|59 pra
2 L;"/'
~ LY
J —1— 53K
l —#— 37K
—a—623K|
v 673K
0l 1 1 1 |
1 2 3 4

=
[a W
=)
]
2

't —n— 53K

s 573K

—4— 623K

» 673K

01 1 " 1 i 1 M

o

1 2 3
Hydrogen contert(wt.%9)
Fig. 5 Hydriding of (a)MgHx-5 mass% Fe;0s;, (b)MgHx-10
mass% Fe;O;

2

T YA MgHx-5, 10 mass% Fex(0:9] 9=}
A7)l 01~20 um Alolo] E¥sln 9= Aoz
Hebstth A 27)7F Zob A2 S0 B 2
o[7} FolA 1, WhE-ales HHH L X7 w&a
T4 F33 23 folaivtn RugdH,
982 JRrar]e] uAghs 43 5457}
8% adlolgtn woH

Fig. 32 MgHx-5 mass% Fe:0Os, MgHx-10
mass% Fe0s2] TGARA ZAijo|t} o] 3

@

Trans. of the Korean Hydrogen and New Energy Societ(2007.3), Vol. 18, No. 1

Hydrogen content(wt.%)

—+—G3K

PR U EOUY U NN R R RO |
1500 200 2500 3000 3300

Tine(sec)

5 —1— 43K
¢ 473K
—A— 55K

573K
—e— 63K

| L 1 1 | L 1 A | " 1

Hydrogen content(wt.%)

0 50 1000 1500 2000 2500 3000

Time(sec)

Fig. 6 Hydrogen absorption kinetic of (a)MgHx-5 mass%
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