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Abstract Nanofibers have attracted significant interest in many industrial fields because their high surface area and
porosity. In addition, the continued use of petrochemical based polymers has caused the depletion of oil resources
and accelerated the greenhouse effect by the emission of carbon dioxide. Therefore, biomass-based polymer has
become a very important environmentally friendly alternative. In this study, nanofibers were fabricated by an
electrospinning process using biomass based PEF(polyethylene furoate) prepared by the polymerization of
2,5-furandicaboxylic acid and ethylene glycol. Furthermore, the electrospun nanofiber was strongly affected by various
parameters, such as the solvent, polymer concentration and electric field. In conclusion, nanofibers with an average
fiber diameters of 200 - 700 nm could be prepared at polymer concentration of 15 wt% using HFIP, and their fiber
diameter increased with increasing electric field.

Key Words : Biomass, Electrospinning, Nanofiber, Polyethylene Furoate

1. M2 S5 SIeHI). olel @ i BE ] Qukael G) o]
AUFoRE S, Ad, Y, 207 5ol glow]
VR Qe 7 DRI B2 BAROE 1 Hadel HEFS Ug ) Aokl e ANAES
so] 2UF, A AEY, A4S 97 ol B A Gug 5 Qoi2l webd AeAL w2l ] 9
B =i IS47IEd T V18 afgTEA e eSS
*Correspondmg Author : Sang Bum Kim(Korea Institute of Industrial Technology)
Tel: +82-41-589-8673 email: sbkim@kitech.re.kr
Received February 5, 2014 Revised (I1st March 11, 2014, 2nd March 13, 2014) Accepted June 12, 2014

4024



AP

o -k tfo] o 2

3 polyethylene furoate Ul=Ad-F A|=zol I3+

:I'L

ATH3-5].
UsARE #
AR - 2 A s R A ek
SR 7 de] f-88 A
Za) 21 9k PUIS], PRO[Y], PVA[lO] e
AES o] &3 Y idf Al #et A
aLEo] girh e o] ek Af38; 7Nk L iAle]
A= Ao 7 AT AlHEA <}
o5t £k FUEA 5oz J)FE
] wlo]om £

3] & E A

dzoh= o

)

[

e rlo

o
il“fz}’l‘l’ ﬁ oRy

Sho] A4

[e)
T

oA £ ol
:haﬂl §],6]—‘:’

L

L

= =
5T

] ‘?%74]
furandicaboxylic acid9} ethylene glycolE ©]&, o5 %
st nlo] em2: f-2 PEF(Polyethylene furoate)E &
&3te] ol& A7AFet Azt 5k

t}. ol A5 #dl 22 TPA(Terephthalic acid)Z 5
&3k 1132191 PET(Polyethylene terephthalate) 9} +%
o8 frakslH EAAFo] HEst fEHoleE
(Glass transition temperature, Ty PETHU U=
(1213]. WAl 2 Aol A= o]eldt PEFE
713Aste] Lt H o] AlzrbsAd-S ezt
StArh Egk A7HAL Aol A AREE Gufel a1t
o] g A7 M7 So] A5l ojulst JaFS

L= 1G]
n|x=x] n@st Al 549

5

o =
»‘T—}ijTE
bl
3|
S|

[e]
&l 9l

e

4025

Al
=

2,

ot

2.1 PEF2| M=

a3 2o WeARE Fa) vlole EelolaEa
PEFE Azstdrh mgt S AM-3 dgA=ze
2,5-furandicaboxylic acid (FDCA) (Alfa—aesar) 10
g(0.064 mol)¥} ethylene glycol(Sigma aldrich) 7.7

ml(0.128 mo)-& &3t ¢ whe&we] s I Fal
& ABPS Aofstr] flste 3 S99l LiOHS AHE-3t
fom. F gdA=Z vy v% S Xt ol z=EH =3}
WA A= 180 CellA AAE 851 25411 wrkst
Atk SFAANAE 240 C } S E R
ZZ o]g3te] -01 MPai et 5 thA] 25417 7
BEi=d
0 0 Ho g 0
Ho %y on —_— {“ \O/ O/\/O>

[Fig. 1] Polymerization scheme of bio-polyester using
FDCA and EG as monomer.
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[Fig. 2] Schematic diagram of electrospinning
equipment [8].
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(c) PEF 20 wt%/HFIP, 1.07 kV/cm

[Fig. 71 FE-SEM images of electrospun PEF nanofibers
with various concentration.
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