ENEEE R 1% ¥ i Vol.6 No.3
20144E7H Packaging Journal July 2014

doi:10.3969/j.i1ssn.1674-7100.2014.03.004

R R R S PR

X B, XEKE
CHIRE Tk K% et B SERTE SRR, Wik AR 412007 )

W OE. ELAKRET, AT8., &8, 1,4-T_8AkZ AR, B 5B ERE R 4R N
BT —MIBAIRERRT B/ T - 1,4-T =8 -RARBBRER Y, TRERERBEEHE T ERHE
B, RALst i, RESMN, 2T ERBMATREINSTERYEEOEM S MR ITT RI2, 4R
FKH, &%a*@@%%%m,ﬁé%%%%%ﬁ\%%ﬁﬁ%%mﬁﬂwﬁThoén@mnmm11ﬁ

EBYRIF;ARETHRIK, &HHEAERKEIK, KifkERR ,@k%%%i EadAF, @AY T =8

Lva,,ﬁm@iméé%}ﬁéégztb, T%i%ﬁﬁﬂﬁw@ﬂ%ﬁﬁ@#'riﬁ%\ﬁ Be oM fe 2 A D) — R ARG T
g

XEIF. T8, TR 1,4-T28; Rk, B

FESZES: TQ316.42 XHEFRERD: A XERS: 1674-7100(2014)03-0020-05

Preparation and Properties of a Novel Biodegradable Copolymer Film

Liu Pang, Liu Yuejun

( Key Laboratory of New Materials and Technology for Packaging, Hunan University of
Technology, Zhuzhou Hunan 412007, China)

Abstract: A novel biodegradable poly(succinic acid-adipic acid-butanediol urea) copolymer was prepared by melt
phase polycondensation and chain extension reaction with succinic acid, adipic acid, 1,4-butanediol and urea as raw
materials, under an atmosphere of argon gas through high temperature melt reaction. Then the copolymer film was prepared
through rolling film-forming method. The structure and properties of copolymer films were identified and tested by infrared
spectroscopy (FT-IR), thermogravimetric analysis (TG), differential scanning calorimetry (DSC) and universal tensile machine.
The results showed that, with the increase of adipic acid content, the melting point, crystallinity and crystallization tempera-
ture of polymer film decreased obviously. Under the condition of n(SA):n(AA)=1:1, most part of copolymer was the
amorphous region with the crystallization performance being reduced greatly, hydrolysis rate being the fastest and the
degradation property of copolymer film being the best. The properties of copolymer films could be controlled effectively in
thermodynamic property, mechanical property and degradation property by adjusting the ratio of adipic acid and succinic
acid.
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Fig.1 The IR spectra of copolymers
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Fig.2 DSC second heating curves of copolymers
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Table1 The DSC result of copolymers

n(SA):n(AA) T/C T,/C AH_/(J-g") X%
1:0 110.36  62.32 84.86 40.41
4:1 96.77  52.60 65.57 38.69
2:1 72.54  32.13 24.08 17.14
1:1 59.09 — 5.26 5.01
0:1 52.64  14.26 62.97 —
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Fig.3 TG curves of copolymers
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Table2 TG results of copolymers

n(SA):n(AA) T,/ C T,/C SR B /%
1:0 296.64 345.80 3.464
4:1 286.76 341.25 3.898
2:1 281.10 336.08 4.089
1:1 304.20 330.17 3.297
0:1 297.22 311.67 3.987
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Table 3 Tensile properties of copolymer films

n(SA):n(AA) PSR EE /MPa  WiZ PR /%
1:0 42.46 9.05
4:1 38.22 14.10
2:1 18.93 216.00
1:1 12.40 385.00
0:1 28.36 173.00
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Fig. 4 Hydrolytic degradation of copolymer films
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