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Table 1 Comparison of the properties of PBS and polyolefin

TERE Hfir PBS PBSA LDPE HDPE PP
R g/cm? 1. 26 1.23 0.91~0.93 0.94~0. 97 0.89~0. 91
I Bl S % (190°C L 2. 16kg) g/10min 1.5 1.4 0.2~30 0.1~4 0.4~15
T C 114 94 108~126 126~136 170~172
T, °C —32 —145 —120 —120 —5
WIE R E C 97 69 38~49 60~82 90~110
o A MPa 670 330 117~241 414~1034 850~1550
S A5 B2 MPa 33 19 7~16 21~38 23~32
i 1wl SR R J/m 300 400 =853 80~1067 10~100

CH;00CCH,CH,COOCH; + HOCH,CH,CH,CH,0H
s, @mmﬂ@a@%
HOCHzCHZCHZCHzo—[—OCCHZCHZCOOCHZCHZCHZCHZO—]-XH + yCH,OH
O, A A 1L i

—[—OCCHZCH2COOCH2C H, CH,CH 2o—]—H
q

1 EEAC kA PBS 1y f b 7 # =

Figure 1 Scheme of synthesis of PBS by transesterification
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Figure 2 Scheme of synthesis of PBS by esterification
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Figure 3 Structures of two amide compounds
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Figure 4 Mechanical properties and weight loss by enzyme of TMA copolyesters
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Table 2 Mechanical properties and thermal properties of PBS and its block copolymers with PPG

B it LR UN S Y P 56 2 / MPa AR/ MPa phd R/ (Jem 1) i/ C High iz /%

PBS 196 34.6 42.7 47 111. 4 66. 0
PBS90P1 454 30. 6 26.8 108 108.0 58.5
PBS70P1 674 25.2 12.9 — 100. 6 45.8
PBS50P1 951 15.1 4.1 — 83.0 28.6
PBS90P2 428 30.7 27.8 133 110.0 62.0
PBS70P2 655 25.2 12.7 — 107.0 46.0
PBS50P2 691 14.5 4.4 - 98. 6 40.0

a. FEEASTIRE, P1 43R PPG W4»F &4 1000, P2 {3 PPG 4> F 1k 2000,

ISR TR L SRS T LT R 1 O R T IR 9 I T 60 ) 2 9 B AT SR T
TR, b T R TR TR (A M 5 R I S I T - R % T R A et
T A 0 3 5o 18— B T e B 7 1

AR 4T 3o 7 0 7 2 I 0 L FE S 38 TSR A BT e T L L T
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BT 1. 2-70 i (PPSu) 9 e B IR B, — SRR IC R O A P B T 2 B S o A
7B N T T AR DT P 07 M R O 5 0 B T 0 S, ) 2% B B 5 445 5 2 0 (O
I 6a) o T PPS 3 M85 T A4 vl 3 B (20-25-10 1 o i B EE 4 PBS 19 19 £5) . 7] B 3
0 SRR R BN EN L PPSu 5] A FE I T 5 4 9045 W I L T 4 T R A T
T 58 4 0 B 2 A L 6D,
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Figure 5 Weight loss of of PBS and its block copolymers with PPG by enzyme
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Figure 6 Impact strength (a) and tensile properties (b) of PBS and its copolymers with PPSu
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Figure 7 Crosslink density and gel fraction (left) and weight loss (right) of copolymers
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Table 3 Mechanical properties of PBS-PPSu multiblock copolymers at different R-value
FE i F A5 B/ MPa Wiz i ==/ % i 3%/ MPa i A 5/ MPa iR EE/ (Jom ™)
RO. 9 25.3 204 28.2 359 38
R1.0 30. 2 86 27.1 352 102
R1.1 39.0 120 30.0 391 220
R1.2 47.6 92 33.8 472 340
R1.3 47.5 100 34.0 476 569
R1.4 37.4 165 30.0 391 240

5V PPSu HE B AR HE . R FI WL 00 X R ZH R 1. 2-19 R (PPT) B8 B & A4 8 iy PBS £
1% Bt SR 1 iz Ao o R S g R L A A ] R v (LR 4D L HE b il R R R AR, 24 PPT & &S
50 AW 1 o o o BE RRE AR B 5 5k 284 /m Al 53. 5SMPa, 5 PBS ¥R YA L, 4= T 628

M 64%,
®4 PBSEPPTHERARYMARYH HFHEE
Table 4 Mechanical properties of PBS-PPT multiblock copolymers

B HLARER B/ MPa Wi sk ==/ % Al 5/ MPa Al R/ MPa R/ (Jem ™)
PPT 0 54.9 99 46.7 660. 7 153
PPT5 53.5 87 42.2 606. 3 284
PPT10 45. 6 109 35.8 550. 2 394
PPT20 33.6 80 31.7 472.7 305
PPT30 28.6 114 26.6 413.6 236

PBS 32.7 272 42. 8 566. 1 39
PPS10 37.5 314.0 26.8 333.7 550

AR 2 - ek B SR o it R R OF B AR TR U ) PPSu BB —HEREE PPT 4 BL & & i3
7T BRI 1 0 2 2 PPT A& 54 1006 (wO IR 35 8 — DK AH 394) /m. X 7T g2 PPT B951 A —J5 I

AR T RE W0

REAE 22 BT 2 50
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Figure 8 DSC heating curves of PBS and PBF-PBS copolymers
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Figure 9 Addition of sodium hydrogen sulphite to carbon-carbon double bonds of PBSF
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%5 SPBSBAREIRIE
Table 5 Characterization of SPBS micelles

4 KL I S S SR e B/ (g= L 1) K EH AR /nm HA£E/nm AR oy A e Zeta L/ (mV)?
SPBS20 0. 057 15449 4143 0.08140.015 —39.9+1.1
SPBS40 0. 069 169+6 4743 0.06640.019 —34.8+1.8
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Figure 10  Cytotoxicity of SPBS micelles after incubation for 24h
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Recent Progress on Poly(butylene succinate) . Synthesis,
Copolymerization and Functionalization

ZHENG Liu-chun', LI Chun-cheng'*, WU Shao-hua'?, ZHANG Dong',
XTAO Yao-nan', ZHANG Bo', ZHU Wen-xiang'
(1. Key Laboratory of Engineering Plastics , Institute of Chemistry . Chinese Academy of Sciences (ICCAS) .
Beijing 100190, China; 2. University of Chinese Academy of Sciences Beijing 100049, China)

Abstract: Poly(butylene succinate) (PBS) is one of the most promising members of biodegradable materials because of
its good physical property and processability. In this review, progress on synthesis, copolymerization and functionalization
of PBS has been summarized. The material”s mechanical properties, biodegrability, thermal properties and crystallization
behavior can be tuned by random copolymerization and block copolymerization. Sulfonate, carboxylate, amino have been
introduced to improve the hydrophilicity and biocompatibility via the high-efficient reaction of the double bonds on poly
(butylene fumarate) based random or block polymers. Micelles with pH-triggered reversible surface charges has been
prepared. It has great potential to be used as intelligent drug delivery system for cancer therapy.

Key words: Poly(butylene succinate) ; Copolymerization; Mechanical properties; Biodegradation;Functionalization
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