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Influence of Ballm i]lng with N1 Powder on the
Phase Structure and E lJectrochan ica] HYdrogen
Storage Properties of M & A], AlbY
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Abstrac:t The Phase structures and electrochanjca] properties of e ascastM{%Alz aly and bhallmilled M%7 Aler % Nican
positeS( =50 100 150, 200) have been investiZate] The results show that the Phase stuctues and dischar@e capacities of he
1\/[g17 Ah -N1i canposijtes depend greatly on the amountof Ni powder Themore NiPowder inu'oduccd the more advan ageous Pr the

fomatin of anorphous structure  and the larger discharge capacit/ obtined A feer ballmilling pr 17 h theM%7 All2+2()(% Ni

canposite exhibits a h 8h discharge capacity ofg5g 2 mAh: &' ( barring the weight ofN 1 p(wdm) at33 K
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Bouaricha etall' reported thatMg, A, could de
hydmogenate and rehyYdrogenate reverslbLy hyd rogena
tion Jed © the fomaton ofMgH, adA] and Mg, Al,
was fomed hack agap upon dehydrog€enation The the
oretcal hyd og€en storage capac ity oﬂ\/[g7 A]12 H system
18 higher than that of M%N{—L Moreove;
found that te electtochan ca] cyck life was improved
by the substitution of Al for Mg in Mg Ni alloy?
H(Weve7r te ekctrochamica] propertes of Mg, Alz
have notheen reported heretofore In the Present stud
y Mg7 A12_|_ b NiccmpositES( *= 50 ~200) were
prepared bY ballm illing of as_castMg, Al aloy with
different amounts of Nj Povder Their Phase structures
and electrocham jca] propergeswere jnvestiga ted

it was

1 Experin ent

The as_cast Mg A;z was pPrepared bhY inducton
meltngmethod The mEotwasmechanically pulvergzed
0 less han 74 pm p dianeter Ther} the powders
Weremixedwilh}% ( X=5Q 100 150, 200) meta]
licNiPovder and milled with seiinjess stee] halls (g
=10 mm) n a stamless stee] vesse] under He argon
amohere hY uspng Planetary ha|lm i]ler at a speed of
350 1m forjp0 h The ball ©© Povderweight atpwas
30 :. 'ThePhase stucure of the sanpleswas identified
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bY XRD with CuKy radation The electiochanical

measuranentswere the same as our previous paper’ .
2 Results and d iscussion

The XRD Patterns of the as cast Mg, Alz alloy
and]\/[g7 Alz + Xu7 Ni( %= 50 ~200) canposites are
shown n Fig€ 1. The result shows that the as castMg
Al, alloy has a spgle M& A, Phase The diffractpn
peaks of the ballm iledM8&, A, + xwt¢; Nicanpos
ites pecane weakened and hroadened as X jncreases
fram 50 020q reflecting a decran ent of average c1ys
@allite sjize and an mcramentof atamic disordering For
the ballmilled canposite with x= 50 and1pq all of
the Peaks correspondng M8, Allz have aimost dsap-
peared and same hmadened Mg Peaks appeareq [t in
dicates that there $ a Phase transfomaton fran Po[y
cysei]lne 10 anorphous or nanocrystalline stucture
When x reachesl5Q themajn phase of canposite is a
morphous AN1 with N1 as am jnor phaséd . All ke
d ffraction peak s hecan e more weakened and hroadened
as X= () We can cane © the conclusion that hHe
more N i Powders added the easer 10 fom the anor
Phous strucure {or ﬂqu% Allz Ni canposite Howev
er sane sna][Nibeaks sti]] 'main as x jncreases fran
50 0200 It is Pobably due © the sma]lNi Partcles
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are present on the anorphousM8 based canposite dur
ing he ballmi]ling proces$’
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Fi€ 1 XRD Pattems of the as. castMgl7 All2 alpy

andMgnAlsz xw.t% Ni canpos jtes

The d scharge curves at {irst cyck Pr the as cast
Mg Al adMg AL+ 3¢ Ni( X=50~200) m
posits are shovn in Fi€9 ‘The result shows hat he
as castMg AL has a Jov discharge capacity of ahout
10 mAh- &' contrast the discharge capacities of
Mg A}, ballmilkd with Ni povder are hBh W ith i
creasing X fran 5() ©20Q the dischare capacity in
creases fim 41 3 mAh- &' ©0g58 2 mMAh- &',
The anoPhous structure of 11f1e1\/[$7 Al]2 N1 canposjtes
18 the main reason 10 ohtapnn high dschamre capaci
ties?  TheNiParticks are henefccia] for the fomatpn
of amomhous M8 A L N1 canposjte and have g0ood elec
o catalyyc actvity resulting in a si€nificant pcrease
of the e]ectlochemical capacity? =~ Moreover the aver
age crystalljte sge decreases gradually w ith 71he ncrease
OofNi content in the pallmi]]ing process Thus can n
crease he specific surface area and mprove fe diffc
sion of hydragen in the canposite
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Fi€ 2 The discharge curves at first cycle
or fe as CastM{%Alz and M%7 A112+ 4 Ni canpos jtes

Fi83 shows the cyc|ng stabilites of the M& A,
+ % Ni( X= 50 ~200) canposijtes [t can he seen
thata]] the camposies ballm illed with N1 Povder reach

the maxinum discharg€e capaciies at the first cyq? n
dicating a high electrochamcal actvity caused bY ball
mi]ling wih Ni Powders However the dischage ca
paciies of a]] the ectraodes decrease with cyc|ing€ gong
on The capacity reention res afieryg cycles pr fe
Mg Al +3%4 Ni( X=5Q 100 150 200) canpos
ites areq7 ( 56.Q 42 4 andso. 7%, rePectvely
The bad cycling lif of the balmi]ling camposites is at
triputed © their anomhous structure and higy surface
. volume ratig) which accelerate the cormosion rate of
ME& based camposie by electiolte solutioh®
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Fig3 (Cycling swbilities ofM& A],4 xwtos Ni canposites

3 C onclusion

The ecmorphousl\/[g7 Aler b N1 ekctrode cam
posies can be s¥nthesized by mechanca] ballmilling
with NiPowder ThemoreNi povders added themore
advantageous for the fomation of Mg Al Ni anor
Phous structure W ih increasing the N i content frans()
t020Q the dschage capacity icreases fran 41.3 ®©
658 2 MAh &',
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