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Application properties of epoxy hyperbranched polyester chain extender based on waste PET
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(1. School of Materials Science and Engineering, Guilin University of Electronic Technology,Guilin 541004, China;

School of Materials and Chemical Engineering, Hezhou University , Hezhou 542899, China)

3. Guangxi Key Laboratory of Comprehensive Utilization of Calcium Carbonate Resources,

Abstract : An epoxy hyperbranched polyester chain extender (EHBP) was prepared using the degradation products of waste

polyethylene terephthalate (PET) as the core, and the effects of this chain extender on the microstructure, thermal properties, and

mechanical properties of poly (butylene adipate terephthalate) /polylactic acid/calcium carbonate (PBAT/PLA/CaCOs) composites

were investigated. The experimental results indicate that EHBP prepared from PET degradation products has a significant compatibi-

lizing effect on the composites. The highly reactive epoxy groups in the chain extender can undergo ring-opening addition reactions

with the terminal carboxyl and hydroxyl groups on PBAT and PLA, forming extended macromolecules to enhance the interfacial

interaction between PBAT and PLA. When the addition of EHBP reaches 0.6 phr, it can be clearly observed that the phase boundar-

ies become blurred, and the number of voids decreases. The notched impact strength enhances from 6.48 kJ/m? to 43.02 kJ/m?, the

tensile strength increases from 10.15 MPa to 24.59 MPa, and the elongation at break increases from 11.8% to 56.72%.

Keywords : polyethylene terephthalate ; poly (butylene adipate terephthalate) ; polylactic acid ; chain extender ; compatibil-

ity ; composite
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Tab.1 Mass ratio of each component of the composite

Sampl Modified Antioxidant Antioxidant PE
es PLA PBAT CaCoO, 168 1010 wax EHBP
1 30 70 20 0.2 0.1 0.5 0
2 30 70 20 0.2 0.1 05 02
3 30 70 20 0.2 0.1 05 04
4 30 70 20 0.2 0.1 0.5 0.6
5 30 70 20 0.2 0.1 0.5 0.8
6 30 70 20 0.2 0.1 0.5 1
T B HL I g 2 Ve Be D AR A% (T O IR R
175 °C).
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Fig. 3 FTIR spectrum of PET alcoholysis product

—O gt (1 1T P9 A5 IR 3l Fn CO3- 1y T AR TE R 31 .
CaCO, M M5 , 76 2 989.95,2 889.2 cm ' 1 1 066.43
em' Kb () W ST 0 e A B A AL 3 S AR fh 43 S
PET RSt =4 b i I FR L4544 1) C—H A 4 P s Al

B ) C—O 4R BN AHOC . PET B = #) b iy
R YK ff Joe FEAE CaCOFTHITE L H0 0015, ik
J&5 CaCO, Y FTIR 35 141 r HE 30 A9 IV FH 5 1) e 247 9 20
WA I PR ) 2 0.3 T CaCO, 2R I

Unmodified CaCO,

—CH,— C—

Modified CaCO,

N

0—C-0
cox

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™!

K4 BCHERTE CaCO, 1 FTIR A
Fig.4 FTIR spectra of CaCO, before and after modification
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(a) Cooling curves
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(b) Secondary heating curves
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Fig. 7 DSC curves of PBAT/PLA composites compatisilized by chain
extender EHBP

R2 F 7 EHBP A PBAT/PLA 1B R A DSC ##R
Tab.2 DSC data of PBAT/PLA blends enhanced by chain extender

EHBP
AH / AH /
Samples T/°C TJC T/C e T X%
P R ¢ 10 B0 M
No EHBP 64.95 106.27 170.78 1.93 16.58 15.65

0.2 phr EHBP 62.45 107.18 169.75 1.97 16.35 15.36
0.4 phr EHBP 63.27 104.84 171.49 0.76 13.85 13.98
0.6 phr EHBP 62.32 103.50 170.30 0.82 1441 1452
0.8 phr EHBP 63.21 105.90 170.05 1.14 14.60 14.38
1.0 phr EHBP 63.37 107.87 169.66 0.96 1292 12.78

Notes: T, is cold crystallization temperature; A H_is enthalpy of

cold crystallization; AH_is enthalpy of melting; X, is crystallinity.
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TR e T I S A SR R T R R R R
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LB R A R AE— I /N A% . 2 AT LA
F i, B EHBP U N B30, 52 A bR 25 i B
PR TR A R 7E EHBP S ik 1.0 3 )
RERAR. X R, Z A MRS e 1 ke
i% 5 EHBP MR A3 VIO . 25 b &
B, 4 EHBP I AK GG , HAER R NGRS & T
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Fig. 8 SEM photos of the microstructure of PBAT / PLA composites

compatibilized by EHBP
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(c) Elongation at break
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Fig. 10 Mechanical properties of PBAT/PLA/CaCO, composites with
different EHBP addition amount
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