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ABSTRACT: Poly(butylene terephthalate-co-oxybenzoate) (PBOT) was synthesized by melt
trans-esterification of poly(butylene terephthalate)(PBT) and p-acetoxybenzoic acid (ABA) at
250, 260, and 270 °C with the compositions of PBT/ABA of 4/6, 5/5, 6/4. The sequence anal-
ysis of PBOT with a '"H FT-NMR indicated that the number of consecutive oxybenzoate
units ranges from 1.2 to 1.5, which is larger than that of the corresponding poly(ethylene ter-
ephthalateXPET)/ ABA (PEOT) obtained at the same reaction conditions as the PBOT. The
difference in the block length influenced the thermal degradation behavior: Polyoxybezoate
(POB), PBT and PEOT showed one-step degradation whereas PBOT exhibited two-step deg-
radation. The results suggested that PBOT consisted of three phases of PBT-rich phase, ran-
dom phase of PBT and ABA, and ABA-rich phase.
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Table 1. Sample Code and Polymerization Condi-
tions

Table 2. Solubility of PBOT Polymers in Various
Solvents

sample code composition condition
N, flow for 30 min
POB ABA-homopolymer followed by vacuum
appliance at 270 C
PBOT60 PBT/ABA 4/6 Reacted at 250,
PBOT50 PBT/ABA 5/5 260 °C and 270 C,
PBOT40 PBT/ABA 6/4 respectively, under
PEOT60 PBT/ABA 4/6 N, flow
PBOT60V  PBT/ABA 4/6 .
_ PBOTSOV  PBT/ABA 5/5 f:;l’oﬂ:’; f)‘;' 3:1:'::‘;
PBOT40V PBT/ABA 6/4 appliance at 270
PEOT60V PET/ABA 4/6
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w3l on olae] $e& 5= 20 C/minoj ).
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sample code (52{ ?”Sf:v y TFA HFIP HsSO,
PBOT40V X X X o)
PBOTS0V x XX o
PBOT60V x x x O
PEOT60V N o O o

% : Insoluble, & : Partially soluble, O : Soluble.
Ph/TCE : Phenol/1,1,2,2-tetrachloroethane.
TFA : Tetrafluoroacetic acid. HFIP : Hexafluoroisopropanol.
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Figure 1. 'H-NMR(500 MHz) spectra of (a) PBOT40V, (b) PBOTS0V, (c) PBOT60V, and (d) PEOT60V
(continued).
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Figure 1.

(I) Molar number
No= Noo+ Nog+ Not= Noo+ Neo+ Nro

Ng= Ngo+ Ng1= Nog+ Nrg

Ny= Npot Neg= Nort+ Nar

where, Ng= Ny for PBT/ABA

(II) Resonance peak area:

Sxx for diad XX or Sy for monoad X

(1) Number fraction of O unit

No

Xo= No+ N+ Ny

(V) Conditional probability

o= Noo _ Xoo
9" Nop + Not + Noo Xo
Xoo = Xo* FPoo

(V) Number average sequence length of O unit

PO _
Fog + FPor

1
].“‘POO

m:

Scheme 1. Statistical relations for NMR analysis. .
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TH-NMR(500 MHz) spectra of (a) PBOT40V, (b) PBOT50V, (c) PBOT60V, and (d) PEOT60V.

Table 4. Chemical Shift (&) of Different Protons
in PBOT

01 (0B) 02(0T) 03(00) bl(B) e(E)
8.05 7.62 7.63 187 512

8 (ppm)

Table 5. Sequence Analysis Data for PBOTs with
Different ABA Composition

PBOT40V PBOTS0V PBOT60V PEOT60V

Xo 0.24 0.27 033 0.23
Xo0 0038 0.066 0.11 0.033
Poo 0.16 0.25 0.33 0.14
12 119 133 148 1.16
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Figure 2. DSC thermogram of POB on cooling and
heating process.
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Figure 3. DSC thermograms of PBOT (PBT/ABA)
with various mole ratio of ABA; the samples was an-
nealed at 220 C for 20 hours.

g4 HZo] oo Fulmrl AFHR Y&,
210 % 230 ColM FH F¥9=7 yehlz ABA
o] @37} Ao wal 270 TRIAA T A
F99 37 velis, PBT/ABAS ul7} 3/79 A
Bl ZAeE 310 ColAM = g FI9 =5 Jehd
o} @ebA ol ZHnz e PBOTE 3QTZE 3t

2/ A249 A1& 20009 1€

-—— POB
100 - ~- — PBOT70V
— —- PBOT50V
: 80
S
3 60
[
Q
£ 40
o
z
20
O -

200 400 600 800

Temperature (TC)
Figure 4. TGA thermograms for PBOT of different
composition at the heating rate of 20 'C/min.
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Figure 5. TGA thermograms for PEOT60V at the
heating rate of 20 'C/min.
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