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Abstract:Mg2Nialloyshavebeensynthesizedthroughthesolidstatediffusionmethod.TheeffectofsubstitutionsofCrforNiandTi

forMgonhydrogenstoragepropertieswasstudied.InthecaseofMg2Ni0.8Cr0.2, Mg1.8Ti0.2Ni0.8Cr0.2, thedesorptionpressurein-

creasedafterthesubstitutionsofCrforNiandTiforMg.ThehydrogenationpropertiesofMg2Nicanbeimprovedbytailoringtheeffect

ofcellvolumeusingCrandTielements.
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1　Introduction

MgandMg-basedalloysashydrogen-storagemate-
rialshavebeencarriedoutintensivelyworldwidebe-
causeofthehighstoragecapacity.However, thehigh
dissociationtemperatureandslowreactionkineticslimit
itspracticalapplication

[ 1-2]
.Mg2Nialloyhasrelatively

high hydrogen storage capacity ( 3.6% H2 as
Mg2NiH4 ) andlowerdesorption temperaturethan

MgH2
[ 3]
.Herewedevelopedthesolidstatediffusion

method
[ 4-6]

andinvestigatedtheeffectofsubstitutions
ofCrforNiandTiforMginMg2Nionhydrogende-
sorptionproperties.

2　ExperimentalProcedures

Themagnesium, nickel, titaniumandchromium
powder( >99% purity, 200mesh) , correspondingto
a composition of Mg2Ni, Mg2Ni0.8Cr0.2 and
Mg1.8Ti0.2Ni0.8Cr0.2, weregroundinacruciblebyhand
for1h.Themixturewascoldpressedintopelletsunder
apressureof30 MPa.Thepelletsweresinteredat873
Kunderargonatmosphereinastainlesssteelfurnace
for5h, thenwerecrushedtopowdersbelow200mesh
inair.

3　Results

3.1　Microstructurechange
TheX-rayspectrumofMg2Ni-basedalloysbefore

andafterthesolidstatediffusionwasshowninFig.1.

SolidstatediffusionproducesasingleMg2Niphase.
Allthepeaksofrawmaterialsdisappear, whichindi-
catesthattheelementchromiumandtitaniumsolution-
izeinMg2Ni.Thestablehexagonalstructureaftersub-
stitutionimpliedthatTiprobablyheldtheatomposition
ofMgandCrtookuptheNiatomposition.Substitution
ofCrforNiresultedinanincreaseoftheunitcellcon-
stantandvolumeforMg2Ni0.8Cr0.2becausetheatomra-
diusofCrisbiggerthanthatofNi.Theunitcellcon-
stantandvolumeofMg1.8Ti0.2 Ni0.8Cr0.2 slightlyde-
creasedcomparingwiththatofMg2Ni0.8Cr0.2 because
theatomradiusofTiwaslessthanthatofMg, butstill
wasbiggerthanthatofMg2Ni.

Fig.1　TheX-Raydiffractionpatternof
Mg2Ni-basedalloys
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3.2　Hydrogenstorageproperties
Thepowdersampleweighed0.5gwasputintothe

reactor, pumpedfor30min, thenheatedto573Kfor
activation.Thefirsthydridingratewasslow, taking
morethan1hfullyhydridedunderahydrogenpressure
of5.0MPa.Thesecondandthirdabsorptionswerefas-
ter.Afterfiveabsorption-desorptioncycles, thehydri-
ding/dehydridingcapacityandrateremainedalmost
same.ThedehydridingPressure-Composition-Tempera-
turecurvesat529KwereshowninFig.2.Thedesorp-
tionplateaupressureofMg2Ni, Mg2Ni0.8Cr0.2 and
Mg1.8Ti0.2Ni0.8Cr0.2 wasrespectively1.08, 1.136 and
1.321atmat529K.SubstitutionofTiforMgandCrfor
Niincreased thedesorption equilibrium pressure,
slightlydecreasedthehydrogenstoragecapacityandin-
clinedtheplateauzoneatthesametime.
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Cr和 Ti的元素替代对 Mg2 Ni基合金放氢性能的影响

李法兵, 蒋利军, 杜　军, 王树茂, 刘晓鹏, 詹　锋
(北京有色金属研究总院能源材料研究所, 北京 100088)

摘　要:应用扩散烧结工艺合成出 Mg2Ni0.8Cr0.2和 Mg1.8Ti0.2 Ni0.8Cr0.2合金, Cr和 Ti对 Mg2Ni合金 A侧和 B侧的替代均导

致放氢平衡压力升高 。Mg2Ni基合金的储氢性能可以通过元素替代改变晶胞体积来加以改善。
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