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Abstract MgNi alloys have been synthesized hrough he ©lid swe diffison meha] The effect of substitutions of Cr prNiand Ti

forMg on hydrogen storage popertes was stud d

In the case 0{Mg2 N&s
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1] Introducton

ME& and M & hased alpys as hydrogen storage mate
rals have heen carried out mtensively worldw de he
cause of the high sorage capacily However the h£h
dissociation emperature and Sjow reac tjon k}netics linit
its Practica] application' ? Mg Nialoy has rehtively
high hydrogen storage capac ity ( 364 H
M% NH ) and Jower desorPption t@mperature than
Mgg[ﬂ . Here we developed the solid state diffispn
method* ' and nvesti€ated the effect of supstitutons
ofCr forNiand Ti forMg in Mg Ni on hydogen de
soption properties

as

2 Expberin enta] Procedures

The magnesim} nickql titanjum and chran jun
powder (> 99%; purif,y ZOOmeSh), corresponding o
a canposition  of MEgN:i MENj, Cr, and
Mg, Tj,Nj, Cf, wer ground in a crucible by hand
for1 h Themixture was cold Pressed nto pellets under
a presuure ofz) MPa The Pelktswere sinered atg73
K under argon amosphere jn a stajnjess stee] fumace
fors b ten were crushed to povders helovonp mesh
mayr

3 Results

M crostructure change
The X-ray spectum ofM§ Nibased alpys before
and after the solid state diffusion was shown in Fig |,
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Sold state diffusion produces a sngle MEN1 Phase
All he Pedgs of raw materials disappear which indi
cates that he element chran um and titanjum soJution.
1Zze n Mg N.i The stable hexagona] structure after sup.
stituton mPplied that Ti Pobab Y held he atam positon
0fME& and Crtock up the Niatm Position Substitutn
of Cr forN 1 resujted m an jpcrease of the unit ce]] con
stant and vojume fong N& ¢ ng because the atan ra
dius of Cr s hig&er than that of Ni The unit ce]] con.
sent and volme of Mg, Tj, Nj, Cf, slightV de
creased canparmg with that ofMg N(i < Cg_z becau se
the atan radus of Tiwas ss than that oﬂ\/[{Dy but still
was higer than thatofMg N1
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Fig€ 1 The X-Ray diffraction patem of

MgN ibased ajloys
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3.2 HYdrog8en storage properties

The povder sample weighed (). 5 8 was Put ho he
reactor punped forzgm ir} then heated t0 573K for
activation  ‘The first hydrding mte was sjow  tak g
more than | h fully hydrded under a hydrogen pressure
ofs gMPa The second and t ird absorPtions were fas
ter Afer five ahsomtion desotion cycks the hydri
ding/ dehydriding capacity and rate ramapned amost
same The dehYdrd ng Pressure Canposition Tenpera
re cuwes at§p9K were shown n F8 2 The desol
tin Plateau pressure of MgNi MENj,Cr, and
Mg, Tq, Nj, C§, was reectively 1. 08 1. 136 and
1. 321 am atspgK  Substitution of T'i forM& and Cr for
N1 mncreased the desoPtion equijjprium pressur?
sligh tly decreased the hydmogen storage capacity and i
clhed the Plateau zone at the same tine
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