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Abstract:Thespinningsolutionsofaluminiumnitrate/PVAwhichwerepreparedbysol-gelprocessusingaluminiumnitrate, poly

(vinylalcohol) (PVA) andwaterasmaterialswereelectrospunintoaluminiumnitrate/PVAorganic-inorganichybridfibers.Alumin-

iumoxidenanofiberswereobtainedwithdiametersof50 ～ 250 nmaftercalcinations.
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　　Alumiumoxidefiberhascommoncharacteristics
suchashighheatresistance, highelectricalinsulation,
excellentwearresistance.Becauseofitsexcellent
properties, aluminahasbecomeoneofthemostpopular
inorganicfibermaterials, andmoreandmorescholars
wereattractedtopayattentiontostudyingonaluminium
oxidefiber

[ 1-2]
.

However, itiswellknownthataluminaisusually
verydifficulttoformintoafibrousstate, especially
nanoscalefibers.Amongalltheroutestoproduce
nanoscalefibers, electrospinningisrecognizedasone
ofthesimpleandversatileprocesses, throughwhich
continuousnanofibersfromahugerangeofmaterials,
includingpolymers, compositesandceramicswithtun-
ablediametercanbefabricated

[ 3-6]
.Theobjectiveof

thepresentinvitrostudywastopreparealuminiumox-
idenanofibersbyanewspinningtechnology-electro-
spinning.

1　Experimental

1.1　Materials
Poly(vinylalcohol) (PVAMn=80 000 ) was

purchasedfromShanghaiChemicalCo., LTD.Alu-
miniumnitratewasobtainedfromTianjinNo.3 Chemi-
calregentplant.Distilledwaterandethanolsupplied
byTianjinmotianmembraneEng.＆ TechCo., Ltd
andTianjinNo.1 Chemicalregentplantrespectively
wasusedasasolventwithoutfurtherpurification.
1.2　Preparationofaluminiumoxidenanofibers

PVAwasfirstdissolvedin90℃ watertogetaque-

oussolutionswithdifferentconcentration.2.0gofalu-

miniumnitratedissolvedin2.0 gwaterweresubse-

quentlydroppedslowlyintotheas-preparedPVAsolu-

tionseparatelywhichwerethenkeptin60 ℃ water

bathfor4handfollowedbyadditionof10mLethanol.

Thus, theviscoussol-gelspinningsolutionsofalumi-

numnitrate/PVAwereobtainedandelectrospunintoa-

luminiumnitrate/PVAorganic-inorganichybridfibers

whichweredryedinavacuumovenat90 ℃ for24 h,

andthenwerecalcinatedinmuffleat500 ℃ and

1 000 ℃ for5 hinairtogetpurealuminiumoxide

nanofibers.

1.3　Characterization
Themorphologyoftheresultingnanofiberswasob-

servedonascanningelectronmicroscope(FEIQUAN-

TA200 USA) aftergoldcoating.Theaveragediameter

wasobtainedbyusingadobeimagereadyCSsoftwareto

analyzetheSEMimages.

2　ResultsandDisscussion

2.1　Aluminumnitrate/PVAhybridfibers
Inthespinningsolutions, aluminumnitratewas

theprecursorofthealumina, andPVAwasservedas

polymericmatrixtoholdaluminumnitrateandalsoto

providethesolutionspinnability.Byadjustingthevis-

cosityandsurfacetensionofthespinningsolution, alu-

minum nitrate/PVA organic-inorganichybridfibers
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couldbeobtained.AsshowninFig.1.

Fig.1　SEMphotographofaluminumnitrate/

PVAfibers(w=10% )

2.2　Influenceofconcentrationofspinningsolu-
tion
Throughfixedotherparametersandreducedcon-

centrationofspinningsolution, muchfinerfibercould
begainedmoreeasily, asshowninFig.2.Becausethe
viscosityandsurfacetensionofspinningsolutionatthe
lowconcentrationwasmuchlesscorrespondingly, thus
lowerelectrostaticforcewasneededtoovercomesurface
tensionofspinningsolution duringelectrospinning
processsothatthepolymerwasmucheasiertobe
drawn.

Fig.2　Relationshipbetweenconcentrationofspinning

solutionandaveragediameterofnanofibers

2.3　Effectofcalcinationstemperature
SEMphotographsofthealuminium oxidefibers

sinteredatdifferenttemperaturesfor5hwerepresented
inFig.3.Itcanbeseenthatthediameterofthefibers
becomessmallerthantheas-preparedaluminumni-
trate/PVAfibersinFig.1 aftercalcinationsat500 ℃
becauseofthedecompositionofaluminiumnitrateand
PVA.Whenthecalcinationstemperaturereachedto
　　

1 000 ℃, thediameterofaluminiumoixdefibersde-
creasedfurtherabout50 ～ 250 nm, whichindicated
thatmostoftheorganicgroupswereremoved.

Fig.3 SEMphotographsofthealuminiumoxide
fiberssinteredatdifferenttemperatures:

(a) w=10%, 500℃;(b) w=10%, 1 000 ℃

3　Conclusion

Inthiswork, aluminiumoxidenanofibers, with
diametersof50 ～ 250 nm, werepreparedbyusingthe
electrospunorganic-inorganichybridfibersofalumin-
iumnitrate/PVAasprecursorfollowedbycalcinations.
Thistechniquemightprovideawayforpreparingnano-
fibersofinorganicmaterialsinasimpleandinexpensive
method.
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摘　要:研究了聚丙烯腈基活性碳纤维毡的制备及实验装置的研究, 并用碘吸附值和苯吸附值对聚丙烯腈基活性碳纤维

的性能进行了测试, 并得出了实验的最佳工艺, 通过对最佳工艺制得的活性碳纤维的比表面积 、 孔容和孔径的测试。我们

得出以下结论:比表面积为 1 686 m2 /g;孔容为 0.55 mL/g;孔径为 0.65 nm。
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摘　要:采用溶胶 -凝胶法, 以聚乙烯醇 、 硝酸铝 、 水为原料配制出了硝酸铝 /聚乙烯醇溶胶 -凝胶纺丝液 , 并通过静电

纺丝技术纺制了 Al(NO3 ) 3 /PVA有机 -无机杂化纤维 , 经高温锻烧后得到了平均直径约为 50 ～ 250 nm无机纳米氧化铝纤

维。
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