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Optical properties of Al doped ZnO Nanofibers Prepared by electrospinning
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Abstract Zinc oxide has semi-conductivity and super conductivity characteristics. It can be used optically and is applied
on many areas such as gas sensor, solar cell and optical waveguide. In this paper, to improve optica characteristics of
ZnO, auminum was added on zinc oxide. Zinc oxide and aluminum zinc oxide was fabricated as nano fiber form. ZnO
solution was created by mixing poly vinyl pyrrolidone, ethyl alcohol, and zinc acetate. An Al doped ZnO was created by
adding aluminum solution to ZnO sol. By applying these sols on electro spinning method, nano fibers were fabricated.
These fibers are heat treated at 300, 500, and 700°C degrees and were analyzed with X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS) and scanning electron microscopy (SEM) to examine the nano structures. TGA and DSC
measurement was also used to measure the change of mass and calorie upon temperature change. The absorbance of ZnO
and Al-doped ZnO was carried out by UV-vis measurement.

Key words  ZnO, Electrospinning, Nanofiber, Al-doping, Optical properties

S st A Fet, S, 330-714
(2011 9¥ 20 )

(2011 109 129 *‘A}Qh‘%)

(20113 102 142 A EA)

of znoe WEAAF ZHAEAS YeERH %@Z#EE«_E =E3 AEE 7t Bl 3]
gy &85 Yok 2 =3 e o] Znoddl Al H7tshel wel F3hy B ojmst g
S ZnOdll Al 7t ®shl] mhE Y723 E AZste A4S H]J—LO}‘ It} ZnO €942 PVP ethanal, zinc
acetateS o] &-3lo] Solo] FEl= Alztetglon, AI7<47+£°“° Fo] Ale] #7H ZnO SolS Al &Haksitt. ﬂlﬁﬂ Sol& #17]
HIAPH S o] &3t Yk T2AE Axsunh A" A4S Z2F 300, 500, 700°CE ¥4l 3 § Ui 24 S XRD,
XPS, SEM S o]&-3le] 4319t E3 TGA, DSCE o] &35t 2xwsle] w& daF 9 d3Fe] Wats A5k uv-
visZ o] &3l Znogt Ale] H71E ZnOg 3 =S &4 uwalgrh

bl

1M B Ax o= 8ol 7l=He AEeltt. ZnOdte Az
IHOo 2= CVD, RF magnetron sputtering, Sol-Gel,
ZnO= ZEk=v) AHlelA skehy QPgAdo]l 9<=35lal,  DC sputtering, Spray pyrolysis, Electrospinning 5-©]

71A0] A3k AHEEA wurtzite +25 7, ZHA| o). €1e] Wy S A7PEAF e de AE
gto] e HslEES F2E 7Y ZnO= =R A5 olgstd 9 nm HAE 7= xR Ve
ol Lfx]7F 326V ntype $FHE REEAZA thofst ¥ TZ2E &g AR F ke AReE <Qlste] 1990
o] HiAEE Ze AR, dAANE 2 WEAdS o GolE B2 dFee] FEHY frH2) A7
gk ZEAAG, B AEE o83 Fetwald, | A 9 vl 22 713ES 7, ZEY AA,
HS & o T o 858 28| rhssith 7]

"Corresponding author WAk AR ]b’ﬂ WS AR gl e &
i ol A7} o} APIAGORA, 15 e fE

Fax: +82-41-569-2240 ;
E-mail: jwyoon@dankook.ac kr ddFH oz vwy golsH Az 4 o= Holtk

o7

mﬁ
13:9'

o2 op




206 Chan-Geun Song and Jong-Won Y oon

[3].

B AFeMe A7THAPES ol&3dte] ZnO Wil
o} Ale] H7bE ZnO YiedfE Axd & 9Ag =
Aol & wAMFR % AR ®¥skE FE-SEM ¥
XRD AZS &3t Hrlsiaion, XPSl ogh slshek
% _,_/\qo Fasle] HA dEA ¥ TYzALS ZF
EHo7 ap Azt vhealfre] 2 54 3
Ao Z sfal 9l

r{r
_1

i ru[o

N

]__%

N
>
o

L

Alo] ZH7Hd ZnO vieidfi=, SAMS ol&std =
g §AE AFsr 2 &AL A/AE o]&-5td]
TRt ZnO &9 AR & Zinc acetatelt SHTE

o]g-3le] Sol2 A|z3hH, Poly vinyl pyrrolidone(PVP)
3} ethanole o]&38l] A=Z A3t} w3 Al 37}
£ Aluminum acetates ©]8-3fe] ¢Jof -2 WO
2 Az}, ol Al 4L Zn 4o Hrkste] ZHzt
2407} SLRFHTY

Az Soke o]8-8te] 10~12kve]
o] AT FEEE ukEe] EolA

Z1%+3} 10 wl/min
71HA 8] AR E

AccV Spot Magn
15.0kV 8.0 20000x

A% A AL Sk 2RF 59 2 SUS]

¥ gl YiEE 71EeE ARSIt
olggt HAlE UAMHES 27 10°C/iming] 584
T2 7}d&le] 300, 500 ¥ 700°CE ¥ 3Tt

Zhzte] AIZ L FAA EP)7(SEM) BAS Ealo]

Zhzte] gEjsl AL Zgsiglon, XA %(XRD)
54

12 Bajel 47 ABe) AYTES AL,
B EBUOPS) $49% Solo] Al z‘jmf
bk, oo 953

5497)(TGA) 2 AAFA]

A

315

A (DSCY= ol&}oi eorsle] we Ay U A
S BHsIY EE EEEA (UV-VI9E o838l
Iz 24 ¢ H]M}oau}

Fig. 12 €A %Eﬂ H3lo] W= Zno Wheilho)
Zolth, GAEE a71xe] v
dskAl 27 2F 300 nme]
ARE Exe] =71 747+ 300°C,
500°CE =olge w2t 27de] 2 200nm, 150 nm=z
S ®Ho] A-oRlE 2S¢ 4 e, 700°C

N ¢
o]
Rl
3’3

o
\’ e
XY 2 i o takd
ccV SpotMagn Det WD F—— 2um
#8150 KV 3.0 25000x ErE‘ 95 KIST
et

Fig. 1. SEM images of Al-doped ZnO nanofibers: (a) before and after heat treatment at (b) 300°C, (c) 500°C and (d) 700°C.
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Fig. 2. XRD patterns of pure ZnO nanofibers (a) and 3 &% Al-doped ZnO nanofibers (b).
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Fig. 3. X-ray photoelectron spectra: ZnO and 3 a% Al-doped ZnO.
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Fig. 4. TGA (a) and DSC (b) curves of ZnO nanofibers in the air.
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Fig. 5. Optical absorbance spectra of ZnO nanofibers with Al-
doped ZnO nandfibers.
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