”‘444on)[«~5‘ @Jf‘tﬂ""“ )Z}"j&jJ}/a";""’l“f"%j*“"

* Sl (33T (595 4 (GG a2 w0 A s g J9ols 936 (S 398 315 p TarOscmnd Bl 3931 1T ()
L;-f.&}z — ‘-;6.1‘9 Jlae

u §

))ﬁwJL«?J?& Y>ﬁ)_}vw “l}__,l)m:‘jgﬁ

oS>

iy

i (il o, 2348 ol 4 i b Gl 45 S )5 Olliaiils J/ff.f.ajj;'j/djéw@ 4 3y g0 St g Olgie 0 O g pdes 2 slale 4o
03 434S ilie DS g s olant Spgn diai 3 (Solees (S80S 05 0 peme Sl o35l o o e el s 4
o ol 48,8 5 aellls 3 g0 bae s ol Sl (ol 3 st Sl LS ol el ol o pad A ) E8 b o it O ks (Sl
v Cole @Jwgﬂjaﬂwjf&"féj//’?]wﬁf‘d;‘ ol sl slacoall 4 ax 5 b Ol ouli L)) (g3drze oo Vio 4o u[uf&a@b
w/&jb iloo Q[:‘:_{jfajjﬂj.’ w[ﬁnj/u.‘:r UﬁJ.J ‘J/‘j ] ol a)[é&w/g."zj.«b“t'.' u/jbu.’jjju(yb//j} JJ‘FJ}/’?JL:JUJ/JJA/J/
AR el s 5 s s anllle 5 e 3 3a MOH: (kb oS ifa ek ol 3 03 i OIS Olsie 40 L) w5l AT e
MT2 ‘5&4.‘/44.' TJa,05 g‘,:.ff“v.v:j_j Loy Fe —ﬁj:..,a Lyls 4 MT1 &L‘ﬁﬁbj‘u Ta,05 u"’jj Aoy ] _/':’j:""‘ Lylen Q[‘:jj’ LL{QJ‘}?AK){}J
S el G fold o sie chigdes bl (oSl Do 5 3058l A e S g IOl oS oS5 5 ot hisken 3 (ST L
A gl 0l (5Tl st e dodes b 5 0,8 L] ol (sl 5alS Ofa s odzls ol nizman 5 003 ol 5 4
g_‘;\gJL}:AKJJj;djng t/r\/‘g ’t/TJ‘/aJ.s oJ/J.//‘J»AL{‘ijz:w ué»w/‘@]_j/u[,ﬂjj:ﬁﬂ Lylea @HLDUM/%.(/JQJJ/?/JM ool Ol
Fo —pisio dlos CoigeolS )3 209, Ko +/T0 40 5 MTL-3 o) Cool I (ol ol L;JLQM/’/,?J/JUM/J}J'J s e = te ks
S 0l lrd i o pded oLy (slod it G O sie 22,5 0 (MT2-3 £igad) Caslee I (51 ol L;Jb/l;\.w/’mfl,&‘b” ST s ey
3 A Gl ZAlTMT2-3 oy a5 (6 3, Kiles a5 TV 4 5 MT1-3 CoigolS (6l 2 Ktilr a3 YAY o £00 jl sl ¥ (ol
,JJ/JQ_C:M,'L;JKL:W/‘Q:;- p,u/—;ﬁj@&jj.éw S 5 0 O Ao s Al ilimis folge 4 bod pralS Ol ps

S 33T 050 Sl Sles (@SB eS| S 5 e ks (Sl (S 0319

Effect of Tantalum Oxide Addition on Hydrogen Treatment of Magnesium Hydride
Nano-Composite Produced by Mechanical Alloying

M. Mehrabi M. Rajabi S.J. Hosseinipour

Abstract

In recent years the Hydrogen was considered as fuel by many researchers and scientists. Given that solid mode
storage of Hydrogen is the safest and the most productive mode, many projects have been defined in the field of
improving Hydrogen properties of the metals with the most capacity of Hydrogen Storage. The compositions of
materials contain Niobium were used in many researches and the desired results were presented in multiple
articles. According to the similarities of Tantalum to Niobium in chemical and physical properties, and by
considering that there are rare researches about the effect of compositions of Ta on Hydrogen properties of metals,
the decision of studying effects of Tantalum Oxide on MgH, as base metal was made after reading many articles
about the compositions of Tantalum. In this research, the composite materials, with the compositions of MgH--
10%wt Ta,0s, MT1 samples; and MgH»-20%wt Ta,Os, MT2 samples; were prepared by ball milling of Magnesium
Hydride and tantalum oxide powders. Effect of additive and ball milling time on structure of magnesium Hydride
were evaluated, contains grain size, net strain and particle size and also the dehydrogenation properties of
prepared composites. And were compared with ball milled pure Magnesium Hydride. It has been shown that the
addition of Tantalum Oxide to Magnesium Hydride at the primary time of ball milling cause reduction in particle
size from 10.6 to 0.27 um in ball milled MgH>-10%wt Ta,Os for 3 hours (MT1-3 sample) and to 0.25 um in ball
milled MgH2-20%wt Ta,Os for 3 hours (MT2-3 sample). As a result, the dehydrogenation temperature of
mechanical activated magnesium Hydride after 3 hours were reduced from 405 C° to 382 C° for MT1-3 and to
370 C° for MT2-3. The change in amount of temperature reduction depends on numerous reasons such as the
percent of catalyst and the metallic phase that has been formed during ball milling.

Key Words Magnesium Hydride, Tantalum Oxide composition, Hydrogen Desorption Temperature, Mechanical

Alloying.
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