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Abstraczt The sPinning sojutons of aJuninjun nitate/PVA which were prepared by solge] process usng ajm i im nitraﬁ’e poly

( viny] a]coho]) ( PVA) and water as material]swemr electropun ino ajuninjum nitrate; PVA organic noranic hybrid fbers A Junin

ium xjde nanofherswere ohtained w ih diameters of5 ~ 250 mm after calciations
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Aluimum oxide fiher has canmon characteristics
such as high heat resismancg: high electrical insu]atiog
excellent wear resjstance Pecause Of it excellent
prop erﬁe§ alumjna has hecame one of themost Popular
nomanic ﬁbermaterial,s and more and more scholars
were attracted t0 Pay atention 10 studying on ajum mnum
oxie fher' 2

Hozveve’r it swe]]l known that ajJum mna is usually
very difficu]lt ©© fom @nto a fihrous state especia|ly
nanoscale fihers Among a]] the mwutes tO Produce
nanoscale flber§ electoP nnng s reco8nijzed as one
of the sinple and versatjle processes thmough, wh ch
con ghuous nanofihers fran a huge Iainge of material,s
nce uding p013fner§ camposites angd ceran ics with tun
ahle diameter can he Abrieated® ® The ohjective of
the Present jn vitro study was 10 Prepare ajumnjum 0x
ide nanofipers by a new spinning technopgy— elctra
spnning

1 ExpPerinental]

Materg s

Poly ( vinyl alohol ( PVA M, = 80 000) Was
purchased fron Shanghai Chemical Co, LI Al
m {1 im nijtrate was ohtiined fron Tianjn No 3 Chem i
ca] re€ent Plant Distilled water and ethano] supPled
by Tanjin motan memprane Eng Tech Co, Ld
and Tian jin No 1 Chemica] regent p hnt respectively
was used as a sojvent without further purifica ton

1.2 Preparatpn of ajim pnium oxjde nano fhers
PVA was firstdissolved ng()°C waer 10 getajue

1.1
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ous solutions with d ifferent concentration 9 g of aju
m i im nijtrate dissojved in o 0 8 water were suhse
quent]y dropped slowy ino he as prepared PVA solu
tion separatey which were then kept ngq ‘C water
bath forg h and Plloved by add ition ofj() m[. ethano]

Thus
num njtrate; PVA were ohtained and electrospun into a
m pum nijtrate, PVA organjc noganic hybrid fibers
which were diyed in a vacuun oven atgg ‘C Prog b

and then were calcmated in muffle at 500 ‘C and
1 000 C for5 h m air 10 get Pure alum njum oxge

te viscous solge] spnning solutions of ajum i

nanofpers
1.3 Charctergatpn

The morPho pgY of the resu|thg nanofhers was oh.
serwved on a scanning electrmmicroscope( FEIQUAN-
TA00 USA) after 20]d coathg The average dianeter
was ohtamned by usmg adohe inageready CS sofware to
analpze the SPM inages

Resu|ts and ) isscussion

2

2.1 Alminum nitate, PVA hybrd fibers

In the sPmning soptiong alumnum njtrate was
the Precursor of the a}uninil and PVA was served as
popmericmatrix t0 hold alunjnum njtrate and alo to
povide the solutpn spinnability BY adjusting the vis
cosity and surface tension of the spinning so]ut'pp aju

mjpun nijrate, PVA organic nomanic hybrid fibers
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coul] be chtaine] As shown in Fig |,

SEM Photograph of ajum jnum nitrate,
VA fbers (W= )

Fg1

Infuence of concentratpn of sphnng souw

ton
Throough f{ixed other paraneters and reduced con
centration of spinning so]utiog much fner fher could
be €amned more easﬂy as shovn in Figp Because he
viscosity and surface tension of spinnijng sojutpn at he
low concentration was much Jess correspond 'ng]y thus
lower electiostate force was needed to overcame surfice
enson of Pinnng solution durng electrospinn ng
process sO that the PoPmer was much easer © he
dravn
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F&2 RelatonshP hetween concentration of sPinn ng

soluton and average d@m eter of nanofijpers

2.3 Effectofcafmnatpns temperature

M Phot€raPhs of the aunmnium oxide fibers
sintered atdifferent emperatures forg h were presen ed
nEFR3 Itcan he seen that the diameter of the fhers
becanes gnaller than the asprepared ajlummpum nj
tate/ PVA fibers in Fig€ | after cajchations atgpg “C
because of the decamposition of alim njum nitrate and
PVA When the cajcinations temperature reached ©

1 000 °C, the diameter of alumnum oxde fihers de

creased further apouts(g ~ 250 m which idrcatd
thatmost of the o1an £ groupswere removed

Fi€ 3 §M PhowgraPhs of he alun njun oxide
fibers sptered at differen t tanperaures

(8 W=10, 500C; (b w=10, 1000C

3 (Conclusion

In this WOIk almimnum oxide nanoﬁber§ with
dameters of5() ~ 250 M were prepared by using he
electrospun organic nomwanic hybrid fbers of ajumm
ium njtratey PVA as precursor followed by calcinations
This echniduem ghtProvide away {or Preparing nanQ
fibers of nor€anicmaterials n a smple and nexpensive
m ethod
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