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“Abstract : Poly(butylene terephthalate-imide) (PBI) copolymers were synthesized by
two-stage esterification and polycondensation reactions. Compositions of PBI copolymers
were characterized both by IR and !H-NMR. !H-NMR analysis showed that the composi-
tions of PBI copolymers were nearly the same as those of oligomer feed ratios. High
temperature GPC analysis of PBI ccpolymers showed M, =1.4~2.9x10* g/mol and M,/M,
=2.27~2.54. The intrinsic viscosities of PBI copolymers were in the range of 0.60~0.75
dL/g in o-chlorophenol at 30 C. It was found from the DSC experiments that Ty, JH,
and Tpe of PBI copolymers decreased, while T, and T increased with increasing imide
content in the copolymer. The change of T,’s of copolymers exhibited a little deviation
from Fox’s equation. This was considered to be due to the underestimation of T, value
of homo poly (ester-imide) by van Krevelen’s equation. The maximum decomposition
temperature and char yield at 800 C from the TGA analysis of PBI copolymers in-
creased as the content of imide unit increased.
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Scheme. 1. Synthesis of diimide dicarboxylic acid
(DID).
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Scheme. 2. Synthesis of BHBT and BHBIL
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Scheme. 3. Synthesis of PBI copolymer by melt
polycondensation of BHBT and BHBL
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Fig. 1. IR spectrum of diimide dicarboxylic acid
(DID).
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Fig. 3. IH-NMR spectrum of PBI-09.

Table 1. Molar Compositions of PBI Copolymers by

IH-NMR
. Feedratio Composition
Sample No. (mol %) (mol %)
PBI-03  BHBT/BHBI=97/ 3 BHBT/BHBI=97.2/ 2.8
PBI-06 BHBT/BHBI=94/ 6 BHBT/BHBI=94.3/ 5.7
PBI-09  BHBT/BHBI=91/ 9 BHBT/BHBI=§1.3/ 8.7
PBI-12  BHBT/BHBI=88/12 BHBT/BHBI=88.3/11.7
PBI-15  BHBT/BHBI=85/15 BHBT/BHBI=85.2/14.8
PBI-13  BHBT/BHBI=82/18 BHBT/BHBI=82.6/17.4
PBI-20  BHBT/BHBI=80/20 BHBT/BHBL =80.5/19.5
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Fig. 4. IR spectra of poly(butylene terephthalate-
imide)s.
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Fig. 5. GPC traces of PBI copolymers.
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Table 2. GPC and Intrinsic Viscosity (IV) Data of PBI Copolymers

Sample No Composition (mol %) Molecular weight (by GPC) I\Y
pie o. BHBT/BHBI (by NMR) M, M, MWD (dL/g)
PBT 100 /0 35000 89000 2.53 0.85
PBI-03 97.2/2.8 29000 66000 2.24 0.75
PBI-06 94.3/5.7 16000 41000 2.54 0.60
PBI-09 91.3/8.7 21000 47000 2.25 0.62
PBI-12 88.3/11.7 24000 59000 2.39 0.72
PBI-15 85.2/14.8 16000 37000 242 0.71
PBI-18 82.6/17.4 20000 46000 2.29 0.68
PBI-20 80.5/19.4 14000 31000 2.27 0.65
Table 3. DSC Data of PBI Copolymers
Sample No. T,y T.(c) T, (T) Tw(C)  4H,(/g)
PBT 30-50% - 224.8 184.3 64.1
PBI-03 - 50.8 218.3 178.2 70.7
PBI-06 - 61.0 212.3 171.9 68.5
PBI-12 57.9 93.0 201.5 140.3 40.9
PBI-15 60.9 105.1 195.7 129.9 41.5
PBI-18 70.4 134.8 190.7 - 29.5
PBI-20 69.8 13438 1868 - 281
& From ref. 1.
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Fox equation& Z£3to] UdojA homo poly
(ester-imide) 9] T,= XU AL Z7lu o &
g ZFFH o Z= X517 7) o]2l Q) van Krevelen
equation (3) % group contribution constants
2RE Ause] PN AL HYE Table
4of] LFERAT

T— & _ VZYgi 3
o]7)4 ZY, =group contribution constants
o ¢
M=182} qHE1e|9] BExjd

Table 4. Calculation of T of Polyesterimide Homo-
polymer by van Krevelen's Equation

r (o) o -
! T 1 :
: o /,\\,c —(a\-—m—«ﬁ_\_\(\/’;} Q i
N~ =T e NI iy, A
! o C i
Jn
Group Yy M; -
(‘7
I//’—‘,\/LZ
/\‘//\gf
o 2% (95 145.1)
—
SN
—~O-asO— 85 166.2
(‘)
g 2x(13.3 44.0)
—Clr= 4x(4.3 14.0)
Sy SY, =2988 M =6004
298.8 % 1000
T=—"2x 29881000 _ 497 67K = 224.52°C
£ M 600.4

Table 5. Comparision of Calculated 7, and
Experimentally Obtained (DSC) 7 Values of PBI

Copolymers

Eample Mass Fraction T (C) TLC)
W Wy from Fox's eg¢n. by DSC
PBT 1 0 - 430
PBI-12  0.77 0.23 52.8 57.9
PBI-15 0.72 0.28 55.6 60.9
PBI-18  0.68 0.32 58.0 70.4
PBI-20  0.65 0.35 60.0 69.8
PRI 0 1 - 224,52

& (alculated with van Krevelen and Hoftyzer equations.
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