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Tab. 1 Moles of monomers and basic parameters

n(PTA)Yn(BDO)=1:1.7

Samples m(PTMG)/g X [n)/CdL-g" X/(mol-t")
m(PTA)/g m(BDO)/g
PBT 664.0 612.0 / / 0.860 20.5
TPEE4-1000 398.4 367.2 541.7 34301 1.400 15.0
TPEEs-1000 448.2 413.1 439.4 5.1471 1.196 13.0
TPEE-1000 498.0 459.0 344.1 7.72:1 1.233 11.0
TPEE4-2000 398.4 367.2 643.4 6.46:1 1.065 10.5
TPEEs-2000 448.2 413.1 505.1 9.69:1 1.003 12.5
TPEE-2000 498.0 459.0 386.2 14.54:1 0.886 8.5

x is the theoretical mole ratio of hard and soft segments; TPEEp-q, where p denotes the mass fraction of the hard segments of PBT to
the total mass of polyether ester and q denotes the average molecular weight of PTMG in the soft segments; when calculating the raw
material formulation, assuming that the molecular weight of PTMG does not change before and after the reaction and is fully involved
in the reaction, the relative molecular mass of PBT and the two PTMGT repeating units are calculated as 220, 1132 and 2132,

respectively
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Scheme 1 Synthesis route of PBT/PTMG(y=1)
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Fig. 1 FT-IR spectra of samples
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Fig. 3 'H-NMR spectra of samples
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Tab. 2 Mass and molar fractions of samples from 'H-NMR spectra

X n x (PBT)/% w(PBT)/%
Samples

Feed Final Feed Final Feed Final Feed Final
TPEE.-1000 3.43 2.89 13.64 9.78 77.4 74.3 40 432
TPEEs-1000 5.14 4.05 13.64 9.20 83.7 80.2 50 52.8
TPEE-1000 7.72 5.73 13.64 10.40 88.5 85.1 60 58.9
TPEE.-2000 6.46 5.06 27.53 18.76 86.6 83.5 40 429
TPEEs-2000 9.49 6.76 27.53 17.23 90.5 87.1 50 52.0
TPEE-2000 14.54 10.33 27.53 18.10 93.6 91.2 60 61.3
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Fig. 5 DSC curves of samples
(a): second heating scans; (b): cooling scans
Tab. 3 Thermal analysis data of samples
Samples T./°C T.../°C T5.4/°C Char residue/%
PBT 220 191 369 12.2
TPEE.-1000 181 162 365 3.6
TPEEs-1000 188 166 366 5.1
TPEE-1000 201 174 366 9.3
TPEE.-2000 199 161 367 43
TPEEs-2000 205 163 367 5.4
TPEE4-2000 215 172 367 9.0

T.:melting temperature; T,.: crystallization temperature; Ts,: temperature corresponding to 5% heat loss
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Fig. 7 Change of loss angle tangent with temperature
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Synthesis and Properties of PBT-b-PTMG Block Copolymers
with Different Soft and Hard Segment Contents

Jie Wang', Xiquan Xing’, Xiao He’, Xiuhua Wang'
(1. National Engineering Lab of Textile Fiber Materials and Processing Technology, Zhejiang Sci- Tech University,
Hangzhou 310018, China; 2. Yuyao Dafa Chemical Fiber Co., Ltd., Ningbo 315400, China)

ABSTRACT: A series of polybutylene terephthalate (PBT)- b- polytetrahydrofuran (PTMG) polyether ester block
copolymers (TPEE) with different soft and hard segment contents were synthesized by direct esterification melt
polycondensation. The effects of different soft and hard segment mass ratios and soft segment molecular weight on the
structure, molecular weight, thermal properties and viscoelasticity of the materials were investigated by FT-IR, 'H-NMR,
XRD, DSC and DMA. The results show that the characteristic viscosity of TPEE is higher than that of PBT at the same
discharge power, and decreases with the increase of the mass fraction of hard section or molecular weight of soft section;
the decrease of its melting point increases with the increase of the molar fraction of soft section; the micro- phase
separation structure exists in TPEE, when the mass fraction of hard section is 60%, and the number-average molecular
weight of soft section is 2x10°, and the loss angle tangent peaks representing the glass transition of PBT in hard segment
and PTMG in soft segment respectively appear. The results of the study provide some reference for the synthesis and
application of TPEE.
Keywords: direct esterification; soft and hard segment content; block copolymers; viscoelasticity; microphase

separation; glass transition



