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Abstract TiO, can be used optically and is applied on many areas such as gas sensor, solar cell and photocatalyss.
Electrospun nanofibers have received great interest for development and utilization in some novel applications, such as
chemical sensors, dye-sensitized solar cell and photo catdysis. In this study, pure TiO, and Gadoped TiO, nanofibers
synthesized by a modified eectrospinning method. The Ga doped TiO, solution is prepared by mixing poly vinyl pyrrolidone,
ethyl acohol, and titanium (IV) isopropoxide. By electrospinning these sols, nanofibers were fabricated. These fibers are
heat-trested at 800°C in air. The prepared pure TiO, and Ga-doped TiO, nanofibers samples were characterized by X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM), transmission electron
microscopy (TEM) and Raman spectroscopy.
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Fig. 1. Schematic diagram of the electrospinning process.
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Fig. 2. XRD pattern of pure TiO, nanofibers with different heat-
ing temperature: (a) as-spun, (b) 400°C, () 600°C and (d) 800°C.
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Fig. 3. XRD pattern of pure TiO, and Ga-doped TiO, with dif-
ferent Ga concentration: (a) pure, (b) 2wt%, (c) 4 wt% and (d)
8 wt%b.
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Fig. 4. SEM images of (8 TiO, nanofibers, (b) 2wt% Gadoped TiO, nanofibers, (c) 4wt% Gadoped TiO, nanofibers, and (d)
8 wt% Gardoped TiO, nancfibers.

Fig. 5. TEM and EDX results of 8 wt% Ga-doped TiO, nanofibers.
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Fig. 6. XPS gpectra of Gadoped TiO, nanofibers. (A) Ti2p
and (B) Gazp.
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Fig. 7. Raman spectra of TiO, nanofibers and Ga-doped TiO,

nanofibers: (a) pure TiO,, (b) 2wt% Ga doped TiO,, () 4 wt%
Ga doped TiO,, (d) 8 wt% Ga doped TiO.,.

10000

Raman Intensity (cps)




278 Chan-Geun Song, Won Ho Kang and Jong-Won Y oon

A3 20-30nme] Yol $HE Fee] A
Azhe} 2 QA9

14 =

SAHT A7PIAPHS o838l Tio, UAdf o
Gee] F7F TiO, U Ad/E dA skt Aeslson
XRD, XPS, SEM, TEM, EDX % }yHEgiAS o]
sl BAEle] oS} e AFE AUrt. XRD E4

Elde] 32, 800°ColM e @] FElY AHdS
Ble 2 & F %k =9 Geel #7H Tio, W
e XRD #4123 Gadl #Hrtel| wE 249l
W} T2 oA IAERA] hth. XPS B4 4w}
Gee] TiO, YiAdfrel & =3 =HAS & F AgS
), Gao 7tge] Svighel wet Tizpe] IANA 4
T 7} asle AoE Kol Ga H7lel weh Ti*
7} TiYE WilEe A 4 & JUth SEM 2 TEM
X743 800°C2 Exgld Tio, Wiedwet Geel 2
wt%, 4wt% % 8wi% FH7FE TiO, WeAlf= A8 H
o] Ao FeE olF o™, °F 200~300 nme]
+473< 7K vk EDX 447 Tio, WYeidi=
Al Gael H7H TiO, WeAfelMe Ga 927t
Felgon, tE EeES gle Fow Yelith &
3, PR s g2 B4R} v s F
EldAde] Tio, UAdfde Bl sisler, Gaol 7t
of W F2AQ ¥Mske e 2= ERIFUTH

aAlel =

B A= 201195 RESEAT wishg-ad-7A14e] #]

Qo2 ool AgE YUk

mk

P

D
ror

[1] JA. Pak, JH. Moon, SJ. Lee, SH. Kim, T.H. Zyung
and H.Y. Chu, “Structural, electrical and gas sensing
properties of eletrospun TiO, nanofibers’, Thin Solid
Films 518 (2010) 6642.

[2] C.G Song and JW. Yoon, “Optical properties of Al
doped ZnO nanofibers prepared by eectrospinning”,
Journal of the Korean Crystal Growth and Crystal Tech-
nology 21 (2011) 205.

[3] J Chag D.Y. Kim, S. Kim and M. Kang, “Photovoltaic
efficiency on dye-sensitized solar cells assembled using
Ga-incorporated TiO, materials’, Journa of Industrial
and Engineering Chemistry 16 (2010) 906.

[4] JS Leeg Y.l Lee, H.B. Song, D.H. Jang and Y.H. Choa,
“Synthesis and characterization of TiO, nanowires with
controlled porosity and microstructure using € ectrospin-
ning method”, Current Applied Physics 11 (2011) 210.

[5] A.S. Nair, R. Jose, Y. Shengyuan and S. Ramakrishna,
“A simple recipe for an efficient TiO, nanofiber-based
dye-sensitized solar cell”, Journal of Colloid and Inter-
face Science 353 (2011) 39.

[6] JH. Chae, JH. Lee, JH. Jeong and M.S. Kang,
“Hydrogen production from photo splitting of water
using the Gaincorporated TiO,s prepared by a solvo-
thermal method and their characteristics’, Bull. Korean
Chem. Soc. 30 (2009) 302.

[7] V. Swamy, B.C. Muddle and Q. Dai, “Size-dependent
modifications of the Raman spectrum of rutile TiO,”,
Appl. Phys. Lett. 89 (2006) 163118.

[8] W. Nuansing, S. Ninmuanga, W. Jarernboon, S. Maen-
sri and S, Seraphin, “Structural characterization and
morphology of electrospun TiO, nanofibers’, Materials
Science and Engineering B 131 (2006) 147.

[9] H.L. Ma, JY. Yang, Y. Da, Y.B. Zhang, B. Lu and GH.
Ma, “Raman study of phase transformation of TiO,
rutile single crysta irradiated by infrared femtosecond
laser”, Applied Surface Science 253 (2007) 7497.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


