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Fig. 1 Synthesis of PBEBS
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13- BRI R R (12. 00 g, 55 mmol) \ ZARACHLENE (3. 35 ¢, 27 mmol) \ JE/K £ (200 mL) fill A
500 mL KT, M 8 h, 38 i )2 (S kA B 22 b i e b G 2 b i . B R RE  0E,
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Fig. 2 FT-IR spectra of PBS (a), PB,,EBS,, (b)
and PB,EBS,, (¢)
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Fig. 3 'H NMR spectra of PBS (a), PBS,BE,, (b)
and PBS,BE,,(¢c)
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Fig. 4 Three polymerization sequences of the ester

group in PBEBS and 'H NMR spectra of PB, EBS,, (c)

1 PBEBSIH:RERMESH T
Table 1 ~ Atructure analyse of PBEBS copolyesters
'H NMR
Sample x(BTDC-Et)/% in feed x(BTDC-Et)/% in coploymer .
R LI“.RI“. LSHS 10_ Mu
PB, EBS,, 10 9.5 1.04 1.08 8.77 4.1
PBEBS 15 14.5 1.02 1.16 6.52 3.3
PB,EBS,, 20 19 0.99 1. 24 5.13 3.0

Note: E denotes BTDC-Et, B denotes BDO, S denotes SA.

2.2 PBEBS #£EEEHIHZ R

PB,EBS,, .PBEBS I PB,EBS, A REUNIE SA R, JEE A SCHR ™ i3 , PBS AU RIIELE 120 °C.
2 FEE JR 40K 10% F1115% 1) BTDC-Et 5 PBS L3R}, PBEBS  AUMA Rl AL ZE 93. 00 °C, it — 45
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Fig. 5 DSC second heating curves of PB,,EBS, (a), PB.EBS,, (b) and PB,EBS,, (¢) (A) and relationship between
mass ratio of BTDC-Et and T, of PBEBS (B)
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W, FB AR S5 F#a3 FICE TE R R X — 4523 5 DSC &5 R & .
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Fig. 6 XRD patterns of PB,,EBS, (a) and PB,EBS,, (b)

2.3 PBEBS £EEEHRBREM

Wt TGA 48T PBEBS (3G PE, W 7 7R o PB,EBS,, . PBEBS ; & PB, EBS,, [1)47] i #4 i i
BE(T, 5,) 5305028 309,326 J2 328 °C, #AREA#E 50% W IR EE (T, 4, ) 53510 375 379 F1384 °C. FEZE Ti~300 °C
IR X [H], PBEBS By 2™ A T/ i 5k B 0 SRR RIK 23 B9 28 & 5 7 300~450 °C, Ak
ZLARFER AR 3R R IR AR E MY 5 T PBS B8 SCHER B 19 295 °C, 1 LB BTDC-Et %
WG 2  RER R e Mg, 5 IUNAE R —3.
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Fig. 7 TGA curves of PB,EBS,, (a), PB,EBS,; (b) and PB,EBS,, (c)
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Fig. 8 Stress-strain curves of the PB,,;EBS,, (a), PB.EBS, (b) and PBEBS,, (¢)

2.5 PBEBS #EEH CO, SR

A 2 AT S T R AR AR B 20 FH 22— A R e iy I, SR BB 1 B SR AR 2 — o FEIE
PLCOAARFMES MR, MR T SC0AE B 1 R 8, M 25 18 T3 2 b . AT UL, Fifi 35 7€ BTDC-Et BE /R
Sy, B4 RE A BELR 1 RE & 2 45 5 , PBEBS, AT T PBS B S R ALK T 80 1%, 1K PET () 33% /&

2 PBEBSIR CO, TARBIFATE
Table 2 CO, gas barrier properties of PBEBS

Sample CO, gas permeability/( em’-cmecm+s' -Pa™") BIFp
PBS 3.3x107™ 1
PB,EBS, 4.3x107" 7.8
PB.EBS 4.1x107"° 80
PB, EBS,, 1. 6x107" 2.1

PET 8.6x107" 3.8
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Copolymerization Modification and Properties of Poly (butylene succinate )
by 2,2'-Bithiazole-4,4'-Dicarboxylic Acid

LUO Yu-Song'?, WANG Rui"
'(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, High Performance Polymer
Materials Research Center, Dalian 116023, China)
*(University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract A series of poly (butylene succinate-co-ethylene 2, 2’-bisthiazole-4, 4’-dicarboxylate) (PBEBS)
were synthesized by melt polycondensation using 1,4-butanedioic acid (SA), 1,4-butanediol (BDO) and diethyl
2,2'-bisthiazole-4, 4'-dicarboxylate (BTDC-Et) as raw materials. In order to further understand its structure
and properties, nuclear magnetic resonance (NMR) , differential scanning calorimeter (DSC) , gel permeation
chromatography (GPC) , fourier transform infrared spectrometer (FT-IR) and gas barrier tester were used for
detailed characterization. The experimental results showed that when the feed molar ratio of SA : BDO: BTDC-Et
was 1:2.5:0. 1, the number average molecular mass of PBEBS reached 41000 and the material changed from
brittle to ductile plastic. At the same time, compared with polybutylene succinate (PBS), the carbon dioxide
gas barrier performance is improved by 80 times. In addition, the thermal stability of PBEBS copolyesters
increased with the increase of BTDC-ELt feed ratio, and the decomposition temperature 7 , increased from
295 to 346 C.
Keywords Diethyl 2,2'-bisthiazole-4,4'-dicarboxylic acid; Polybutylene succinate ; Barrier performance
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