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Preparation and characterization of bio—based furan polyester fiber

SU Kunmei', ZHANG Xianghui', LIU Chengzhi*, LI Zhenhuan®
(1. School of Chemical Engineering and Technology, Tiangong University, Tianjin 300387, China; 2. School of Material

Science and Engineering, Tiangong University , Tianjin 300387, China)

Abstract: In order to address the resource shortage and environmental issues caused by the production of traditional
petroleum—based polyester fibers, poly(2,5-furandimethyleneoxyterephthalate ) (PBF) fibers and poly(2,5-
furandimethyleneoxyterephthalate —co —cyclohexanedimethanol —co—dibutyl carbonate ) (PBCF) fibers were pre-
pared by melt polymerization and melt spinning using dimethyl 2 ,5—furandicarboxylate (DMFD) , dibutyl car-
bonate (DBC), and 1,4 -butanediol (BDO) as raw materials. The characteristics viscosity of the prepared
polyester chips and fibers, as well as the viscosity loss during the spinning process, were measured using an
Ubbelohde viscometer. The fiber orientation and crystallinity were analyzed using a sonic velocity orientator,
DSC and XRD. The size stability of the two fibers was compared using a boiling water shrinkage tester, while the
thermal stability was tested using TG analysis. The mechanical properties of the fibers were characterized by fiber
linear density and tensile properties test. The results show that the characteristic viscosity of PBF is 0.88 dL/g,
lower than that of PBCF (1.01 dL/g). Under stretching for 2 times, PBCF fibers exhibites slightly lower orienta-
tion (fs = 0.27), crystallization properties, dimensional stability (boiling water shrinkage = 37.42%), and me-
chanical properties (breaking strength = 5.88 c¢N/dtex, elongation at break = 110.34%) compared with PBF
fibers. However, the thermal stability of PBCF fibers (T, = 363.4 C, Ty .. = 383.3 °C) is superior to that of
PBF fibers, demonstrating potential for applications in the textile industry.
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Tab.l Spinning process parameters

Wi °C HZ/(memin™)
R 1 DX BRAT 2 X BT 3 X BBATARSL XPHR 1 XTHR 2 XTER 3 LR
198 210 218 218 600 660 720 800

K2 BEHIZSH

Tab.2 Drawing process parameters

oy TREC #HZ/(memin™) g i

"ogm 9@ S8 92 BLER 5%
PBF-2 60 90 120 220 240 2
PBF-3 60 90 120 350 360 3
PBF-4 60 90 120 465 480 4
PBCF-2 60 90 200 390 400 2

PBCF-2.5 60 90 200 480 500 2.5

PBCF-3 60 90 200 590 600 3
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Tab.3 Intrinsic viscosity of slicing and fiber of PBF and PBCF

B FER B/ (AL-g")  FREREERUR/%
PBF Y1 1 0.88 1818
PBF 414k 0.72
PBCF Y] 1.01 .
PBCF 24 0.78 ’
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Fig.1 Orientation factors of fibers
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Fig.2 DSC spectra of PBF fiber and PBCF fiber
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Tab.4 Thermal performance data of PBF fiber and

P

PBCEF fiber
= T,/C /¢  HJ(J-g") TJC  HJ(J-g")
PBF 74k 1706 39.6 40.42 124.8 446
PBCF &4E  169.9 342 38.96 1243 417
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Fig.3 XRD spectra of PBF fiber and PBCF fiber
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Fig.4 Boiling water shrinkage of PBF fiber and PBCF fiber
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Fig.5 TG curves and DTG curves of PBF and PBCF fibers
% 5 PBF 4470 PBCF 4R REIE
Tab.5 Thermal decomposition of PBF and PBCF fibers

2] HEFP TuolC T/ C Run/%
PBF £1-4 353.6 373.7 7.30
PBCF -4 363.4 383.3 4.19

VE T HEFYE 1 ARSI 5 T A 8 3RS 5 R
800 “CIHHTEHIBR AT AL

Ty S HC PBF €745 24 10 °C, 32 b4 i 4
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M FET 2 Merdfimiidae 25, Rk RE
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FB R KR 5 A2 AR R [ 1 56 R, FLIEA T 244k
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IR R N AN

43 4

-20 -
141 - R
o b -l 150
£ s
z st 1100 %
X4k 150 =
= 5|
0
2 3 4
el
(a) PBF £74
12
-5
=~ 10r W AR
£ .l 1100
> ¥
Z oo i
%( 4t 150 Eﬁ
& =
= 2F
2 3 4
el

(b) PBCF &4
6 AR SIFERE
Fig.6 Mechanical properties of fibers
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Tab.6 Basic mechanical property of PBF and PBCF fibers

. LB [T VA e R S VA V1 Y v

dtex (cN-dtex™) % (cN-dtex™)
PBF-2 9.2 8.31 137.62 21.06
PBF-3 6.8 9.04 86.64 23.55
PBF-4 4.7 10.17 54.16 23.61
PBCF-2 7.3 5.88 110.34 12.38
PBCF-2.5 6.3 7.13 90.17 12.82
PBCF-3 5.1 8.67 74.65 13.68

I PBCF £F4EfE 22 A5 HGR B 3 F50T Wi 245 i 8.67
cN/dtex, WiZUK 28 74.65%, 2 FhEF L8 AT LIS I
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PEREHEA TR ZRAE , 450 .

(1) PBCF LR ER U F 5 21 4 0 e 26 3 1 22
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1E 8%LA N s PBCF LF4Ey#de ML T PBF 474k,
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W e 3B 2 9N
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Fgh S EERZ R PBF £F 4 A4 Wk /K e R A T PBCF £F
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