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2 o AEHNAY AP Z7)dAH 2Q poly(butylene succinate) [PBS]E succinic acid9} ¥
B oA A%t PBS9 PETE E83ly clad2 mghg o= PBS/PET &84
€ #4938 o™ PETEHC] F7184E 7l Z4sch PET7F 15mol% ¥ u PBSRt}
Algo] A FrEen AFREE PET/E H7i=ldW A3t PBS9t PBTe] o A
2 ugrgor 43 PBS/PBT 35 ¥A+ PBS/PET 5¢A 9= 22 PBT 15mol%
71X PBSRTE A7t F718lden 2 olF: Hrlgd wet Jxrsh Setd] ZAsidn
PBT7} 5mol% 718 A$ QAP =7} 64MPag 3A 271892 ™ 10~20mol% H$%
43~47MPaZ PBSET} £& ZEE Yehfen NE&E 334~358% 2 FAHHUtH PBS
o) PETS} PBTY H7l2 W= 7271 =R wel A4 o] A= QT

ABSTRACT: Poly(butylene succinate) [PBS] was synthesized from succinic acid and
butanediol. PBS/PET copolymers were prepared by the transesterification of PBS with PET.
Inherent viscosity of the copolymers decreased with increasing PET contents, whereas tensile
strength decreased a little compared to that of PBS homopolymer. Elongation was greatly im-
proved when the copolymer contained 15 mol% PET. PBS/PBT copolymers were also ob-
tained by adding PBT to PBS. Unlike PBS/PET copolymers their inherent viscosity in-
creased until the content of PBT reached up to 15 mol% and then gradually decreased with
PBT contents. Tensile strength and elongation of the PBS/PBT copolymers containing 5~
20 mol% PBT were also improved. Both copolymers synthesized by the transesterification
demonstrated enhanced thermal stabilities compared to the PBS homopolymer.

Keywords: PBS, PET, transesterification, PBS/PET copolymer, butanediol, succinic acid.
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Figure 1. Effect of molar ratio of butanediol to suc-
cinic acid on inherent viscosity of PBS.

2 9 2 9
— OCH,CHCH,CHH0C0H,CH,C ~ OCH,CH,0 —C @ c—
L S —

d ft d e c 8

9 9 Q 9
~ccnzcuz—oAc@c—ofcnzcuzwzcufo~c—cuzcuz—c—
| E—

b

Figure 2. '"H NMR spectrum of PBS/PET(80/20 mol
% ) copolymer in CDCl,.
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Figure 3. 'H NMR spectrum of PBS/PBT(80/20 mol
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Figure 4. Inherent viscosity of PBS/PET and PBS/
PBT copolymers at various PBS contents.
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Figure 5. Inherent viscosity of PBS/PBT copolymer
as a function of transesterification time at various
PBT contents. Contents of PBT are 5mol%(a),
20 mol% (@), and 40 mol% ().
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Figure 6. DSC thermogram of PBS/PET(60/40 mol
%) copolymer on transesterification time.
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Figure 8. DSC thermogram of PBS/PBT(60/40 mol% )
copolymer on transesterification time.
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Figure 9. Molecular structure of PBS/PBT block co-
polymer by the transesterification reaction.
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Figure 10. Molecular structure of PBS/PET copoly-
mer by the transesterification reaction.
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thermogram& AM88l 10% FH¥R4LE 71Fo2
FEHAY MY S viasiid PET7} 15 mol
% H7V8 7<% 381°C, PBT7F 15mol% H7HR
%3¢ 378 CE PBS/PBT #%@x2c} PBS/PET
FEEA7E QAN+ olRe kR
PBTR} PET7} @H4e] 7] W&ol

SgH2 7|AH 4. NIz PBS/PET ¥3%
Ak PBS/PBT ¥5¢A 2 7148 84& 2ABHA
Table 13} Table 20l ) 3tAct. PBS/PET ¥%
2= PET7} #A715W &% PBSEL QA=
7} ASEUA T 15 mol%l FEe Al&o] 640%
2 PBSECT =A $4EAT. PET7L 30 mol% 3
ZtelE Y dEvt =Ho §E U 5 QT
PBS/PBT &%= PBT7} 10~15mol% H7}
W PBSHECTH 2&3 AFFTI FUteten &
3 5mol% 7A$E A&l 513%, AFFE7}
54 MPaZ PBSEU =ZA $AHUL. PBT7
40 mol% A7}=]oI= PBS¢ PBTO AAAC] #3]

Table 1. Mechanical Properties of PBS/PET Co-
polymers Prepared by Transesterification at
Various Mole Ratio

PBS/PET Dinh UTS  Elongation Modulus
(Mole ratio) (dL/g)  (MPa) (%) (MPa)

100/ 0 1.32 43 239 406
95/ 5 1.26 33 186 564
90/10 1.05 36 241 464
85/15 1.19 38 640 375
80/20 0.77 31 397 385

Transesterification temp. . 260 C, reaction time . 60 min.

Table 2. Mechanical Properties of PBS/PBT Co-
polymers Prepared by Transesterification at
Various Mole Ratio

PBS/PET Dink UTS  Elongation Modulus
(Mole ratio) (dL/g)  (MPa) (%)  (MPa)

100/ 0 1.32 43 239 406
95/ 5 1.46 54 513 421
90/10 1.40 47 334 449
85/15 1.42 45 286 487
80/20 1.28 33 358 431
60/40 1.24 33 161 641
0/100 0.82 56 186 1,453

Transesterification temp. . 240 C, reaction time : 60 min.
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