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1.2 #4FRs 1.4 K€
# 11.20 g XK Mgl OAc], #& T 200 mL T F $AE 9 ¥ [COOH ] #% Conix BB W
BER2 WAEHEEERMA 4.4 mL Ti[0Bu]), & BKEEES RICRK[19].
% 150 mL BDO,IR&#45 . 1.5 HHALR
1.3 PEG/PBT £B#M& M BRETBW.
H 47.80 g PEG-1000,18.20 g BDO & 30.00 g W = AHppo/ Ay W = AH el Ay (1)

DMT €7 (0.21 g,0.22% ) A 250 mL. = O AR =262 Jig, AHy = 144.5 Jig , AH J 5
B (R AP EFE/RL DMT:BDO=1:1.3), 8 (I SEERAE (g .
F160CHMmEF , HEHL S un, FREBSYAE ®KE H,0%

WasAL S AL (0.48 ¢,0.52% ), R E TR H,0% = (m, — m,) x 100/ m, (2)
200~ 220C, ENBHBADEIIB0Pa, RMY b i, m, #4518 BKATHRAGRERER.
50 min, B RS RBIER /N TR FRRECHE LS

HE S EREASE 40~ 50CkA, B 2 RS

E60~70Pa AT RGO EFEAC LEATIA SOmin - 5 | apepmee

E YN AR S, LT R R R R R PEG/PBT 3¢ B¢ 4 % 3 Wt i 1L 74 98 1 78 ¥ {&

(Weissenberg BRI ) A7 1 R4 THE XK ERE  (pp) sceg 3 PEG, PBT HEEE, KA RBL MK
N, ACECH, SRR B R T R EM o e

AlEaE iR EERIE TRTASHRAE.

H, (uzo—@—(l:ocm + HOCH, CH, CH,CH,OH+ H(OCH,CH, ), OH

0 0
Dimethyl terephthalate 1,4-Butanediol Polyethylene glycol
{DMT) {1,4-BDO) {PEG)
TilOBul,/| 1) —CH,OH
Mgl GAcl, | 2) —HO{CH,),0H
+0(“:—@7(|30CH2CH2 CH, CHz‘]_[* " @CO( CH, CH, 0—)+
0 0
Hard segment (PBT) Soft segment { PBT)

where:n =22 ~23(M_=1000); x =1~ 12{(M_=220~2460); y =1(M_=1132)

Scheme 1 Synthesis route of PEG/PBT copolymer
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1) EARTMEEH 6 Hi k.5 =1.98 AL ARk, X x = A/D (3)
MFPBTHSRERAHGBHMEATERTE LR n=CID+2 (4)
T at b ER B s =4 4 RN TRET PEG(mol%) = 1/(1 + x) (5)
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Fig. 1 '"H-NMR spectrum of sample 1000PEG70PBT30 (300 MHz)

Table 1 The weight, mole composition and DP of PEG/PBT copolymer
from ' H-NMR spectrum

Degree of polymerization
PEG PEG Hard segment PBT Soft segment PEG
(wi% ) (mol% ) x n

Composition of copolymers

Theo Exp Theo Exp  Theo Exp Theo Exp

1 80 803 437 443 1.3 1.3 21.7 20.1
2 W 696 31.2 30.8 2.2 2.2 21.7 19.5
3 60 593 2.6 2201 3.4 3.5 21.7 19.8
4 50 51.6 16.3 17.1 5.1 4.8 21.7 19.6
5 40 404 1.5 116 7.7 7.6 21.7 19.3
6 30 31.0 7.7 8.0 12.0 11.4 21.7 19.0
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Fig. 2 " C-NMR spectrum of sample 1000PEG7OPBT30 (75
MHz)
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Fig. 3 FTIR spectrum of sample 1000PEG7OPBT30
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Fig. 4 DSC curves of copolymers with different composition
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Table 2 Thermal analysis data,inherent viscosity and terminal carboxyl concentration of PEG/PBT copolymers

of crystal
. Soft segment PEG Hard segment PBT [“?:'-”’I;;C‘ W';”( %) ::::’:; A::;:y;’f W"‘: ;:S“‘ke
The TrEC Y e - -~ {q] [cooH] for Sdays
‘ {(T) 5] () (C) - ¢ (dl/g) (mol/10°g) (%)
1 - 54.7 15.0 55.4 102.2 15.0 5.7 1.712 17.26 104.4
2 -53.1 6.4 45.8 145.9 7.7 3.3 1.76 20.90 72.8
3 -47.9 -3.30 507 167.0 1.1 10.8 1.67 28.65 T1.3
4 -47.5 - 22.5 180.8 - 16.2 1.55 15.79 42.4
5 -47.2 - 284 194.7 - 19.0 1.34 31.80 40.1
6 -42.9 - 22.8 207.8 - 21.7 1.42 26.40 29.3
Table 3 Mechanical characteristics of some samples
[ 7] after PBT Elastic Elongation at Tensile Yield Yield
N molten weight modulus break strength elongation stress
molding fraction E Ep oy €, @,
(dL/g} (%) (MPa) (%) {MPa) (%) (MPa)
2 1.70 30 8.4 590 10.8 t —_
4 1.47 438 34.4 662 17.5 — —
6 1.22 &9 67.4 578 33.0 - 100 19.4
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Fig. 5 Stress-strain curves of some copolymers
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SYNTHESIS AND CHARACTERIZATION OF POLYETHER ESTERS ELASTOMER

BASED ON POLYETHYLENE GLYCOL AND POLY(BUTYLENE TEREPHTHALATE)
——INFLUENCE OF DIFFERENT HARD SEGMENT LENGTH ON POLYMER PROPERTIES

ZHANG Yong', ZHANG Aiying' , FENG Zengguo' , YE Ling’, XU Ruixing’
(" School of Chermical Engineering and Materials Science , Beifing Institute of Technology . Beijing 100081)
(? School of Primary Medicine , Capital Medical Urtiversity, Bejing 100054 )

Abstract A series of polyether esters thermoplastic elastomer, based on polyethylene glycol (PEG) as the soft
segment and poly( butylene terephthalate) (PBT) as the hard segment, are synthesized by molten polycondensation
and characterized by means of NMR, IR, DSC and mechanical testing.The influence of hard segment lengths on the
properties of the copolymer is investigated in the case of the soft segment length remaining constant. It is observed
that, first , the length of hard segments calculated from 'H-NMR spectra is increased with the decrease of PEG
content; secondly, four phases corresponding to the amorphous and the crystal phases of soft and hard segments
coexist at cerlain temperatures ; thirdly, the glass transition temperature ( T,) of the soft segment is increased, at the
same time its molten point ( T, ) and the degree of crystal (W, ) are decreased with the increase of the PBT segment
length . Moreover, the inherent viscosity changes from 1.34 dL/g to 1.72 dL/g, and water uptake increases from
29 4% 1o 104.4% as the PEG content changes from 30% to 80% (wt) . Although all copolymers are distinguished
by a high elastic and plastic deformation and break at very high relative deformations, the sample of high PEG
content displays the typical high elastic state, while the sample of low PEG centent exhibits neck-formation
characteristics in the stress-strain curve.Obviously, the material’s properties under constant soft segment length can
be tailored conveniently by changing the weight ratio of two components in formula.

Key words PEG/PBT copolymer, Polyether ester thermoplastic elastomer, Mechanical properties, Polycondesation



