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L o daHZ ney 2EF vhgo F GA B2 FAHE poly(butylene terephthal-
ate-imide)s, PBI FZA &2 Al we &4 %9 ¥Ee 5 243 AFS DSCR 1
gt FSEAU olv= % A9 o] FNEFEF 8 L% (Tw) = Flory's equation
o] I %L- B o Flory plote 887 33 T,,°= 224.8°C, 4H,= 53.1J/geIitt.
Avrami equation©.Z 112§ %-8— AA3} AHZFoA] olult ko] Z/I¥4E Avrami expo-
nent n& 715t om FHPY =245 K F4sdd.

Abstract : Poly(butylene terephthalate-imide), PBI copolymers were synthesized by two-
stage reaction, esterification and polycondensation. DSC was employed to investigate the
changes of Ty’s and isothermal crystallization kinetics. Ty,"s decreased in accordance with

the Flory's equation as the content of imide repeat unit in the copolymer increased. 7,,° and
AH, from Flory plot were 224.8°C and 53.1 J/g, respectively. In isothermal crystallization,

Avrami exponent n increased and K decreased as the content of imide repeat unit in the co-

polymer increased.

Keywords : melting, crystallization kinetics, Flory plot, Avrami equation.
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rpm T2 STt T A FxY F7)
= 93] stirring shaft®] Wyl £ 57} 180 rpmoll A
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Scheme 1. Synthesis of intermediates and poly(bu-
tylene terephthalate-imide)s.
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Table 1. Copolymer Composition, GPC Molecular Weight and Intrinsic Viscosity ( V) Data of PBI Copolymers

Sample Comgc})lsg’?/nB }({nétlﬂ%) M01ecula.r weight (by GPC) 1\
No. Food by NMR M,x 107 M, x 107* MWD (dL/g)
PBT 100/ 0 100/ 0 35 8.9 2.53 0.85
PBI-03 97/ 3 97.2/ 2.8 2.9 6.6 2.24 0.75
PBI-06 94/ 6 94.3/ 5.7 1.6 4.1 2.54 0.60
PBI-09 91/ 9 91.3/ 8.7 2.1 47 2.25 0.62
PBI-12 88/12 88.3/11.7 2.4 5.9 2.39 0.72
PBI-15 85/15 85.2/14.8 1.6 3.7 2.42 0.71
PBI-18 82/18 82.6/17.4 2.0 4.6 2.29 0.68
PBI-20 80/20 80.5/19.5 1.4 3.1 2.27 0.65
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Table 2. DSC Thermal Transition Data of PBI Co-
polymers

Sampl
aI\I”;Pe TLC)  TolT) TudT) AHa(J/g)
PBT 30-50° 224.8 184.3 64.1
PBI-03 — 218.3 178.2 70.7
PBI-06 - 212.3 171.9 68.5

PBI-12 57.9 201.5 140.3 40.9
PBI-15 60.9 195.7 129.9 415
PBI-18 70.4 190.7 - 29.5
PBI-20 69.8 186.8 — 28.1

2 From ref. 1.
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Fig. 1. Flory plot of 1/Ty, vs. -In X for PBI copoly-
mers.
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Fig. 2. Reduced crystallinity of PBI copolymers at
160°C as a function of time (O ; PBTI-20, @ ;
PBTI-18, and v ; PBTI-15).
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Fig. 3. Avrami plot of PBI copolymers at 160°C(O
; PBI-20, @ ; PBI-18, and ¥ ; PBI-15).
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Fig. 4. Isothermal Avrami exponent n values of
PBI copolymers and PBT homopolymer at different
crystallization temperatures (O ; PBT, ¥ ; PBTI-
15, v ; PBTI-18, and @ ; PBTI-20).
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Fig. 5. Avramirate constant K values of PBI copoly-
mers at different crystallization temperatures(Q ;
PBTI-12, @ ; PBTI-15, v ; PBTI-18, and ¥ ;
PBTI-20).
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Fig. 7. Change of crystallization half times with
BHBI imide unit in the PBI copolymers at 160<C.
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