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x5 Fluorenylidenebis(2-phenoxyethanol)(FBPE)«] o u}g} PET/PEN-FBPE ¥5 A& A Z3%Tt. olw
PEN?] FE=E 8§ mol%z A&t 3549 Te FBPE-% ekl whE} 7181993, FBPES ko] 20 mol%
A w) 117°CE 45°C =713} 258A1¢ @E—EH%E &t FBPES] ol we}t S7kste] FBPEZF §1= PET/
PEN 35819 zkel 369 °CollAl FBPES] 3Hko] 20 mol%$! PET/PEN-FBPE 3519 %kel 423 °CE 54 °C2)
F7PF Aot F5EAS] U2 3 FBPEZF §li= PET/PEN F5A¢] 7kl 66 °Colx] FBPES] &
20 mol%1A 105 °CE 39 °C Z7}819th. Z5AY 22475 = FBPE &kl wiel 2715193 FBPEZ} Ql=
PET/PEN ZZ&A2] zkel 6.2 J/mollAl FBPES] &HeF 20 mol%olA4] 10.5 J/mE Z7F512iT}. FBPE &kl w} eh4
EXE 2 AelE YERA] ZUARE 14735 0] 7= FBPE &l me} 51 MPacllAl 74 MPa® 7}ttt
FE Al FFFE-2 FBPE 3ol wheh 90%l4 87%= o7k tashe A¥E Hlth

Abstract: PET/PEN-FBPE copolymers containing fluorenylidene bis(2-phenoxyethanol) (FBPE) were prepared with
various FBPE concentrations. The concentration of PEN in PET/PEN copolymer was fixed at 8 mol%. The glass
transition temperature of copolymer was increased from 72 °C for PET/PEN copolymer to 117 °C for PET/PEN-FBPE
copolymer containing 20 mol% of FBPE. The thermal decomposition temperature of copolymer measured at 5 wt% loss
was increased from 369 °C for PET/PEN copolymer to 423 °C for PET/PEN-FBPE copolymer containing 20 mol% of
FBPE. Also, the heat deflection temperature was increased from 66 to 105 °C with FBPE concentration. The impact
strength was also increased from 6.2 to 10.5 J/m with increasing FBPE concentration. The effect of FBPE on the tensile
modulus was not observed, but the tensile strength increased from 51 to 74 MPa at 20 mol% loading of FBPE. The
optical transparency of copolymer was slightly decreased from 90 to 87% with increasing FBPE concentration.

Keywords: PET/PEN copolymer, fluorenylidenebis(2-phenoxyethanol), glass transition temperature, heat deflection tem-
perature, transmittance.
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Figure 1. Outline of synthetic route for preparing PET/PEN-FBPE
copolymers.
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Figure 2. '"H NMR spectrum of PET/PEN-FBPE copolymer con-
taining 10 mol% of FBPE.

O

FBPE 4 mol%7}4= PET/PEN %59 AAAS Hol
UARE 1 o]F€] FBPE 3Hollie TS 353

ERfZ Qt}. 0|23 AAko ' Hol FBPE 4 mol% 7+
Ao B2 Agto] sS4 g 3L, 2 o)’de] FBPE &
ol A= T3l FBPES] &A1& <18 PET/PEN 353142
AR sfele 58S hd3] ARt AlEE Y} T3 FBPE
F20& Figure 4914 Kol A3} 7Ho] PET/PEN 3%
o] ditsllrolx FA F3S AL Uk FBPEZ} §l= PET/
PEN 355H19] dEa)2%= 369 °Celd] wksle] PET/PEN-

¢

. R

Table 1. Characteristics of PET/PEN and PET/PEN-FBPE Copolymers

Polymer codes DMT (mol%) NDC (mol%) EG (mol%) FBPE (mol%) IV (dL/g) M, (g/mol)

PET/PEN 92 8 100 0 0.64 40900
PET/PEN-FBPE 2 92 8 98 2 0.69 45700
PET/PEN-FBPE 4 92 8 96 4 0.65 41800
PET/PEN-FBPE 7 92 8 93 7 0.66 42700
PET/PEN-FBPE 10 92 8 90 10 0.66 42700
PET/PEN-FBPE 15 92 8 85 15 0.64 40900
PET/PEN-FBPE 20 92 8 80 20 0.64 40900
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Table 2. Thermal Properties of PET/PEN and PET/PEN-FBPE
Copolymers

Polymer codes 7,(°C) T, (C) T.(°C) T, (°C)

PET/PEN 72 230 - 369
PET/PEN-FBPE 2 74 220 - 409
PET/PEN-FBPE 4 82 215 - 413
PET/PEN-FBPE 7 91 - - 416
PET/PEN-FBPE 10 97 - - 418
PET/PEN-FBPE 15 107 - - 418
PET/PEN-FBPE 20 117 - - 426

“Temperature measured at 5 wt% weight loss.
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Figure 3. DSC curves of PET/PEN and PET/PEN-FBPE copoly-
mers: (a) second heating; (b) first cooling.
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Figure 4. TGA traces of PET/PEN and PET/PEN-FBPE copoly-
mers.
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Figure 5. Heat deflection temperature of PET/PEN and PET/PEN-
FBPE copolymers as a function of FBPE content.
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Table 3. Mechanical Properties of PET/PEN and PET/PEN-

FBPE Copolymers

Yield  Young’s Elongation Impact
Polymer codes stress  modulus at yield strength
(MPa) (GPa) (%) (J/m)

PET/PEN 51.2 1.87 2.9 6.2
PET/PEN-FBPE 2 51.7 1.79 3.0 6.6
PET/PEN-FBPE 4 67.8 1.75 5.6 6.7
PET/PEN-FBPE 7 66.7 1.71 5.8 72
PET/PEN-FBPE 10 71.0 1.81 5.8 8.0
PET/PEN-FBPE 15 71.5 1.76 6.6 8.7
PET/PEN-FBPE 20 74.9 1.78 9.3 10.5

12

Impact Strength (J/m)

0 . ) . . .
0 2 4 7 10 15 20

FBPE (mol%)

Figure 6. Impact strength of PET/PEN and PET/PEN-FBPE
copolymers as a function of FBPE (values measured with notched
samples).
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Figure 7. (2) Yield stress; (b) Young’s modulus of PET/PEN and
PET/PEN-FBPE copolymers.
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