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Preparation and properties of PBAT/PGA blends with two-step blending method
ZHU Lisha', WANG Zichong', WU Liang', LI Luyao', WANG Quanlin', XU Nai',PANG Sujuan’, PAN Lisha’, LI Tan*
(1. School of Materials Science and Engineering, Hainan University ,Haikou 570228,China; 2. Hainan Provincial Fine Chemical Engineering
Research Center, Hainan University , Haikou 570228,China; 3. School of Chemistry and Chemical Engineering, Hainan University , Haikou
570228,China; 4. Hainan Shiner Industrial Co., Ltd.,Haikou 570125, China)

Abstract : Blend of poly (butylene adipate-co-terephthalate)/polyglycolic acid (PBAT/PGA) were prepared by two-step blend-
ing method, where multi-component epoxy compound (ADR) was used as a chain extender and reactive compatibilizer. First, the
binary pre-mixture of PBAT/PGA was obtained through melt blending at a higher temperature of 235°C, and then ADR was added
into the PBAT/PGA blend with a lower blending temperature of 170°C. As a result, the two-step blends of PBAT/PGA/ADR were
prepared successfully. PBAT/PGA/ADR blends with the same ratios prepared by the common one-step blending method served as a
comparison. The effects of different processing methods and ADR content on the rheological behavior, microstructure and tensile
performance of the blends were investigated in detail. The results indicate that the two-step blending method could maintain a larger
size of the PGA dispersion domains while simultaneously improving the interfacial compatibility between PBAT matrix and PGA
domains. Compared to the binary PBAT/PGA(65/35) blends and the blends prepared by the one-step blending method, the blends
prepared by the two-step blending method exhibit more balanced properties in terms of tensile yield strength, tensile modulus, and
elongation at break. For instance, with an ADR content of 0.8 phr, tensile yield strength, tensile modulus, and elongation at break of
(PBAT/PGA)/ADR(65/35/0.8) blend could reach 11.57 MPa, 160.88 MPa, and 309.5%, respectively. Furthermore, the testing
results demonstrate that the chain extension/branching reaction of ADR has a more significant impact on the rheological behavior of
the blends prepared by the one-step blending method compared to the ones prepared by the two-step blending method.

Keywords : poly (butylene adipate-co-terephthalate) ; polyglycolic acid ; two-step blending method ; rheological behav-

ior ; tensile performance
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(a) Torque curves of pure PBAT and one-step blending
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(b) Torque curves of two-step blending systems at 170°C
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Fig. 1 Torque curves of blending systems
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Tab.1 MFR values of one-step blends and two-step blends at 235°C and 170°C

Sample Blending method MFR(235°C)/[g* (10 min) "] MFR(170°C)/[g* (10 min)~"]

PBAT/PGA(65/35) One—step method 302.0 7.8
PBAT/PGA/ADR(65/35/0.4) One—step method 379 3.1
PBAT/PGA/ADR(65/35/0.8) One—step method 2.4 0.8
PBAT/PGA/ADR(65/35/1.2) One—step method 1.4 0.2
(PBAT/PGA)/ADR(65/35/0.4) Two—step method 105.5 6.2
(PBAT/PGA)/ADR(65/35/0.8) Two—step method 81.2 5.1
(PBAT/PGA)/ADR(65/35/1.2) Two—step method 42.4 3.0
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Fig. 2 SEM images of brittle sections of one-step blends and two-step

blends ( 3000 times)
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Fig. 3  Stress-strain curves of pure PBAT, one-step blends and
two-step blends
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Tab. 2 Tensile properties of pure PBAT, one-step blends and two-step blends

Sample Tensile yield strength/MPa Tensile modulus/MPa Elongation at break/%
Neat PBAT 7.66 £ 0.04 57.99 £0.69 11123+12.7
PBAT/PGA(65/35) 11.71 £ 0.96 127.44 +3.83 157.0+43.9
PBAT/PGA/ADR (65/35/0.4) 9.33+0.32 97.07+1.18 432.7+34.1
PBAT/PGA/ADR (65/35/0.8) 8.67+0.03 90.06 £+ 1.04 570.5+10.8
PBAT/PGA/ADR (65/35/1.2) 8.09+0.19 87.24 +0.78 641.4+26.8
(PBAT/PGA)/ADR (65/35/0.4) 11.59 £ 0.67 160.84 = 5.84 279.4+27.5
(PBAT/PGA)/ADR (65/35/0.8) 11.57 +1.68 160.88 + 13.65 309.5+38.7
(PBAT/PGA)/ADR (65/35/1.2) 10.58 +£0.32 171.40 £10.17 329.5+14.0
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