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Abstract:Theeffectsofthedwellingtimeofannealingtreatmentonthemicrostructuresandtheelectrochemicalpropertiesofthe
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hydrogenstoragealloywerestudiedsystematically.TheresultsofXRDshowedthatallofthealloys

consistedmainlyoftwophases:the(La, Mg) Ni3phaseandtheLaNi5 phase.Electrochemicalstudiesshowedthatthemaximumdis-

chargecapacityandthecyclicstabilityincreasedandthehighratedischargeability(HRD) ofthealloyelectrodedecreasedwithin-

creasingannealingtime.
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　　Itiswellknownthattheannealingtreatmentisa
veryeffectivewayontheimprovementoftheoverall
electrochemicalpropertiesofthehydrogen storage
alloys

[ 1-3]
.Inthiswork, annealingtreatmentwasap-

pliedtoimprovethepropertiesoftheLa-Mg-Ni-Cotype
hydrogenstoragealloysandtheeffectsofdwellingtime
onthestructureandelectrochemicalpropertiesofthe
La0.7Mg0.3Ni2.45Co0.75Mn0.1Al0.2 alloyweresystemically
studied.

1　Experimental

TheLa0.7Mg0.3Ni2.45Co0.75Mn0.1Al0.2 alloywaspre-

paredbyinductionlevitationmeltingunderargonat-
mosphereandremeltedfourtimesforhomogeneity.All
startingmetalshaveapurityofhigherthan99.9%.

Annealingtreatmentwasperformedinvacuum, and
dwellingtimesof5 h, 8 hand11 hat1173 kwere
used.Theotherexperimentaldetailsweresameas

[ 3]
.

2　Resultsanddiscussions

Fig.1 (a) showstheXRDpatternsoftheas-cast
andannealedLa0.3Mg0.7Ni2.45Co0.75Mn0.1Al0.2 hydrogen
storageelectrodealloys.Ascanbeseeninthefigure,
themajorphasesofallofthealloysarethe(La, Mg)
Ni3 phaseandtheLaNi5 phase.Nophasetransforma-
tionoccurredduringtheannealingtreatment.

Thecurvesofthedischargecapacityversuscycle
numberoftheas-castandannealedLa0.7Mg0.3 Ni2.45
Co0.75Mn0.1Al0.2 alloyelectrodesareshowninFig.1
( b) .ItisobviousfromFig.1 ( b) thatannealing

Fig.1　XRDpatternsandcyclicstabilitycurvesofthehydrogenstorageelectrodealloys

(a) XRDpatterns(b) Cyclicstability(c) HRD
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treatmentincreasesthemaximumdischargecapacityof
thealloyelectrode, moreover, themaximumdischarge
capacityincreaseswithincreasingthedwellingtimeTa
Inaddition, thecyclicstabilityofthealloyelectrode
alsoincreaseswithincreasingdwelltimeTa.

Fig.1 (c) showsthehighratedischargeability
(HRD) oftheas-castandannealedLa0.7Mg0.3Ni2.45
Mn0.1 Co0.75 Mn0.1 Al0.2 hydrogenstoragealloyelec-
trodes.ItcanbefoundthattheHRDofthealloyelec-
trodedecreasedafterannealingtreatment.Further, it
decreaseswiththeprolongationofthedwellingtime
Ta.

4　Conclusions

Theeffectsofdwellingtimeonthephasestruc-
turesandtheelectrochemicalpropertiesofthealloys
wereinvestigatedsystematically.TheresultsofXRDa-
nalysisshowedthatallthealloysconsistedofthe(La,
Mg) Ni3 phaseandtheLaNi5 phase.Electrochemical
studiesshowedthatthemaximumdischargecapacity
andthecyclicstabilityincreasedandtheHRDofthe

alloyelectrodedecreasedwithincreasingannealing
time.
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热处理对贮氢电极合金 La0.7 Mg0.3 Ni2.45 Co0.75 Mn0.1 Al0.2

的微结构与电化学性能的影响

苗　鹤, 林　燕, 李　锐, 高明霞, 雷永泉, 潘洪革
(浙江大学材料科学与工程系, 浙江 杭州 310027)

摘　要:研究了热处理时间对贮氢电极合金 La0.7Mg0.3Ni2.45Co0.75Mn0.1Al0.2的微结构与电化学性能的影响。 XRD分析结果

表明, 所有合金均由 (La, Mg) Ni3与 LaNi5两相构成, 热处理并没有使该贮氢合金发生相变。电化学研究结果表明, 随着

热处理时间的延长, 合金电极的最大放电容量与循环稳定性能均得到明显改善, 而高倍率放电性能却逐渐恶化。
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