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FElectrospinning Fabrication of Poly(vinyl alcohol)/Pullulan/TiO, Nanofibers
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Abstract: Poly(vinyl alcohol)(PVA)/pullulan/titanium dioxide(TiO,) composite nanofibers were produced at different TiO,
concentrations(l and 3 wt.%) using the electrospinning method. The parameters of electrospinning including polymer
contents, voltage and tip-to-collector distance(TCD) were optimized for fabrication process. The study showed that the
best condition to make PVA/pullulan nanofiber and effect of TiO, nanoparticles. The PVA/pullulan/TiO, nanofibers were
characterized by scanning electron microscope(SEM), transmission electron microscope(TEM), Thermogravimetric analysis

(TGA) and X-ray diffraction(XRD).

Keywords: clectrospinning, PVA, pullulan, TiO,, nanofiber, nanocomposite

LM B

UrEdQRE & 71X AEUCEE
714z 2 PR Ed &
E4E& Ued &+ St F2

o
[I=1

ARk S5E A4
& A =BA.

AL el wstel ww
golo] A 7Hotof

A RARE Az

227} ohd A71H AL
. ASk gah 2aAE Aboo)
nxze] Pejsta Sxo] W
Gepzs Yo xude 7}

FARE W o SdstEe

A|(TCD)of| w2}
o o]FA A==

TCor]resporlding author: Jeong Hyun Yeum (jhyeum@knu.ac.kr)
Tel.: +82-53-950-5739 Fax.: +82-53-950-6744

(©2014 KSDF 1229-0033/2014-9/195-200

195

AAL AT P
Poly(vinyl alcohol)(PVA)L A=A

DEAZH D4 S4ol

2

Job
oo oX

s
ir 4o 5+
]

d
£

ZAA|, AME B7}A, drug delivery
AL,
& TEoZ pulluland F
RETT Exv AT 2okillA dAAY
JoH?. Pullulane 484
AiHos H=rt
24 AT Yok ol et
of Azze 249 A=,
EZFAR, FF S AESHL

K
L
G

Amt g

Ruppe
o2
ok

R

A3HA,

9}\]:]_11»14)'
O] ASLE| EHE(TIOy) & WS A

S 5 4F Al @ LIEEZS EA

[e)
0O O
Olq' TE-,AO EE],E/H 7(]§]-Z] Z—]O]EI:]’

g

T

o e
F: 23



Aol it B3 AA] Fafshe, AbstE
o] AA FtAdol 2, FHAA L Aol 3
on ulgo] e AYstch AAAT Aro] o5}
&4 PVA YR 2 20| pullulan ZEA7E 7}
248 dxgde] Fao] Hu, TiO, =Rt
engme] 49wl thepgt S0
3leha] g Ado] FIME o] 7]Eo AR
ofel Pt E&e B A1 H A
7S AgPAFo|A PVA YleRAZ A
ZA] a9 pullulano] H7}Eo]x= 7(1]7\%]_ =d9=
Urrnzzo] g o| FAELE AL B uf
AT B ATIAE AIWAE AT B9 AZ
Al PVAO] AF9] pullulan ¥ TiO, YX=YAE &
7Vste] TiO, Yr=PA7F % PVA/pullulan(9/1)
YR XS A25L, TiO, Y=g el
W2 PVA/pullulan/TiO, =Bz P, dHE
48 724 540 B AFE A

¢

l

17
ru&

]

N <

AURNE U

r_lEoZ:r.\ﬂ..l
b

e

B

2. 4 &

2.1 4=

2 Ao AFEEH PVAMDC Chemical Co.,
Korea)= £ 3= 1700, H]F3=7F 99.9%21
ARE3ATE T3 pullulan(Hayashibara Biochemical
Laboratories Inc., Okayama, Japan)2 Al 7153t S
F(PF-20 grade)®] AEE A-E3IROT, TiO(HE
A1 73: 1525nm, Advanced Polymer, Inc. New jersey,
USA)= A2 FEiY AFS ARSI &9
Az Al AHEE &= 2¥ AAE 23 S/RTE
AH&-5F Tt

14

2.2 PVA/pullulan/TiO. blend 2% =

PVA/pullulan(9/1) 82 Z}7F E%(7, 9, 11wt.%)
£ 2939 AzxHA=H, 23 FRFE &M=
3lo] 60°C ©]AFe] 2% oA PVA 9 pullulang 9F
A7 Y WwREAA GRS ST PVA/
pullulan/TiO, &8 PVA/pullulan £9Hof 3TIaFS
23 TiOo(1, 3wt.%) Ui UAE A2olA ayt7]
g olgsto] A3 wustm Azlshach wut &
TiO, heqlzbe] BAHe 98] 283k E4H](Sonic
& Materials. Inc.2] VC-750 ultrasonic processor)S
o]-g3sto] 3AZF e EAAZ F TiO U= YA7H
TEZ} gl StFA o7 BAE AL olshgrh

o FY eI A A 26¢ A 3=

b

o
opAHy - 5|2

1z
o
=
ra
=
2
[
I
A
ok
1)¢]
2
rok

2.3 XM7|diA}

A71AE AA 9 DAY A= CPS-60K02VIT
(CHUNGPA EMT Co., Seoul, Korea)S AM&3IH S
o, o] FA= AREE FAIY "ol 15kve] Ak
& g Hh FAplel AL g
syringe pumpol] &3 LA &£%(0.5 m/min)Z F
A7) vhsel Boz olFelA Hrh FA Hs
ol W3l G4 dgol A3 jet= FAsHA =HH
o] jore UEF) Yo BUo] FAUE 29
ol +A "tk TCD+= 15em=z 15t AFS 2
Psheick

HIGAE ol gsto] AxE R Ee] o
Fe s L ey gre] §UE TiO the
AAE &913}7] $3f| Field Emission Scanning Electron
Microscope(FE-SEM, Hitachi, S-4800)%} Transmission
Electron Microscopy(TEM, Hitachi, H-7600)E& ©]|-&35}
Aok GeRxze d¥E4HL BAS] 9
Thermogravimetric analysis(TGA, TA instrument, Q-50)
£ o] &5, AZEAS 98l Xeray diffractometer
(Rigaku 10, Rigaku Co., Japan)E AFE3lE o™, CukK
a radiation®| 4] 40kV, 30mAo]| 4] scan range+ 20
3-50°0]| 4], scan speed:= 2°min2 AA3le] BAF}
At E3F ez zo] 1AL FE-SEMOZE 29
H YR ZFZ9 oju|x]& Adobe Photoshop 5.0 I
279g ol gste] ZHstnt

3. Za o p=t

3.1 PVA/pullulan/TiO, LIcBXlzo| H EN
2 A7 APATIA PVA JeRHE A
A 279 pullulano] H7ME o= A2H EIJE=
UrBRxzo] g R o] SFAEE AL Bk H
Jth. E3SE PVA/pullulan YR A EZ AHZRA FHF
o MY L TCD AL AN v ATk AF ol
BAQ YR AL FHE Axs17] $13F PVA/pullulan
Lol AH7|9A 2AL PVA/pullulan EHE= H|7}
IMwiw) & W =, AY L TCD 2AL ZZ
9wt.%, 15kV @ 15em@cH?. o]RA &hd =7
ol g3ke] TiOA1, 3wt%) U=glate] ghako] we
theRAzme] FYE dobws] $I8) FESEM3}

-

i ru{o J,d

¢



7|92 0|23t Poly(vinyl alcohol)/Pullulan/TiO; LHI=EEIZO| M= 197

1pm

1pm

Figure 1. FE-SEM images of PVA/pullulan/TiO, nanofibers mats prepared by using various TiO,
contents of (a) 0 wt.%, (b) 1 wt.% and (c) 3 wt.%(PVA/pullulan solution concentration: 9 wt.%,
Voltage: 15 kV and tip-to-collector distance: 15cm).
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Figure 2. TEM images of PVA/pullulan/TiO, nanofibers
mats prepared by using various TiO, contents of (a) 1 wt.%,
(b) 3 wt.%(PVA/pullulan solution concentration: 9 wt.%,
Voltage: 15 kV and tip-to-collector distance: 15cm).
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Figure 3. Average diameter of PVA/pullulan/TiO, nanofibers

mats syntheses by using various TiO, contents

(PVA/pullulan solution concentration: 9wt.%, Voltage: 15kV
and tip-to-collector distance: 15cm).
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Figure 4. XRD patterns of PVA/pullulan/TiO, nanofibers with
different TiO> contents of (a) Owt.%, (b) Iwt.%, (c)
3wt.%(PVA/pullulan solution concentration: 9wt.%, Voltage:
15kV and tip-to-collector distance: 15cm).
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Figure 5. TGA data of PVA/pullulan/TiO, nanofibers with
different TiO, contents of (a) Owt.%, (b) 1wt.%, (c)
3wt.%(PVA/pullulan solution concentration: 9wt.%, Voltage:
15kV and tip-to-collector distance: 15cm).
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