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Abstract:α-AlH3 waspreparedbyorganometallicsynthesisroute.Thecharacterizationofα-AlH3 wasdeterminedbyXRD, SEMand

DSC.TheXRDresultsindicatethattheproductisα-AlH3.TheSEMobservationshowsthatthemorphologyofα-AlH3ismainlylathy.

TheDSCmeasurementresultshowsthatthedecompositionofα-AlH3 beginatabout454K.
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1　Introduction

Aluminumhydridehassevennonsolvatedphases.
Themoststablephase, α-AlH3, isapossiblehydrogen

sourceforautomotivefuelcells
[ 1]
.

However, α-AlH3 isnotcurrentlycommerciallya-
vailable.Soα-AlH3 ispreparedandtheeffectofdistil-
lationmethodanddistillationtemperatureontheprepa-
rationisdiscussedinthisstudy.α-AlH3 wasprepared

byorganometallicsynthesisroute
[ 2]
.

2　Experiment

2.1　Materials
Allchemicalsandsolventsobtainedfromcommer-

cialsourceswereanalyticalgrade.Thepreparationis
extremelysensitivetomoisture.Soitmustbeper-
formedintheabsenceofwater.Theoperationinvolves
twostages:reactionstageanddistillationstage.The
distillationtemperaturecanberemainedthesametem-
perature(one-step).Itcanalsobecarriedoutintwo
orthreesteps(two-steporthree-step).Thereactionis
shownbelow.

3LiAlH4 +AlCl3 4AlH3 +3LiCl
TheX-raydiffractionpatternswereacquiredwitha

PhilipsX′PertProdiffractometerusingCuKαradia-
tion.Themorphologywasobservedwithscanningelec-
tronmicroscope(HitachiS-4800).Thermalanalyses

wereperformedwithaTG/DSCapparatus(NETZSCH
STA409 PC).

3　Resultsanddiscussion

3.1　Theeffectsofdistillationmethodanddistil-
lationtemperatureonthephase
TheresultsofX-raydiffractionareshowninfigure

1 andfigure2.Alldiffractionpeakswereinagreement
withα-AlH3 (JCPDS23 -761 ).Thissuggeststhat
theproductispureα-AlH3.Itindicatesthatα-AlH3

canbesuccessfullyproducedbydifferentdistillation
methodsandthedistillationtemperaturehasalarge
range.Comparedwithothers

[ 1-4]
, thismethodcanbe

operatedmoreeasily.

Fig.1　XRDpatternsofα-AlH3 preparedby

differentdistillationstep
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Fig.2　XRDpatternsofα-AlH3 preparedby

differentdistillationtemperature(t2-t1=6K)

3.2　Theeffectsofdistillationtemperatureonthe
morphology
TheSEMmicrographsofα-AlH3 samplesprepared

bydifferentdistillationtemperaturerespectivelyare
showninFigure3.Themorphologyofα-AlH3 ismainly
lathy.Theothermorphologyisbulkaggregation.In
Figure3, wecanfindthattheratiooflathyα-AlH3 in-
creasedwithincreasingdistillationtemperature.Itindi-
catesthatthedistillationtemperaturedeterminesthe
growthrateandtheorienteddegreeoftheα-AlH3 when
otherconditionskeepsame.

Fig.3　SEMimagesofα-AlH3preparedby

differentdistillationtemperature(t1<t2<t3)

3.3　Decompositiontemperature
TheDSCplotofα-AlH3 isshowninfigure4.

Thereisanlargeendothermicpeakisobserveda-
round465K.Theinitialdecompositiontemperatureis
454K.Thisvalueisabovethanthevaluesmeasuredby
otherreports

[ 1, 2, 4]
.Thepossiblereasonisthediffer-

enceofsurfacestates.Thereisanoxidefilmatthesur-
face.Theoxidefilmcandelaythedecompositionofα-

AlH3.Thethicknessofoxidizedfilmisaprincipalfac
torwhichinfluencestheinitialdecompositiontempera-
ture.

[ 2]

Fig.4　DSCplotofα-AlH3 inthetemperature

rangeof308K-573K

4　Conclusion

α-AlH3 canbesuccessfullyproducedbyone-step,

two-steporthree-stepdistillationmethodsseparately
withalargedistillationtemperaturerange.Themor-
phologyofα-AlH3 aremainlylathyandtheratioof
lathyα-AlH3 increasedwithincreasingdistillationtem-
perature.Thedecompositionofα-AlH3 beginsatabout
454K.
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氢化铝的制备与表征

张立冬, 王树茂, 刘晓鹏, 蒋利军
(北京有色金属研究总院 能源材料与技术研究所, 北京 100088)

摘　要:使用有机金属合成法制备了 α-AlH3。采用 X射线衍射 、 扫描电镜和差示扫描量热法对其进行表征。 X射线衍射

结果表明产品为 α-AlH
3
。扫描电镜结果表明, 其形貌主要为长条状。热分析表明其起始分解温度为 454K。
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