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ABSTRACT: The work aims to prepare the polylactic acid biodegradable film material with high toughness by adding
poly(butylene adipate-co-terephthalate) (PBAT) with good toughening performance and polyethylene glycol (PEG) as a
compatibilizer and dicumyl peroxide (DCP) as a compatibilizer. Taking polylactic acid as the matrix, using a twin-screw
extruder to melt and blend PLA, PBAT, PEG and DCP, then extrude and pelletize, and then extrude by casting to obtain
polylactic acid film materials in different proportions. The mechanical properties, transparency properties, crystallization
properties and micro-morphology of PLA biodegradable film materials were analyzed. The research shows that the
compatibility and toughness of PLA are improved and the addition of PBAT and PEG improves the crystallization ability
of PLA, while DCP weakens the crystallization ability of PLA. When the optimal mass ratio of each component in the
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PLA/PBAT/PEG/DCP film material is 80 : 10 : 10 - 0.03, the longitudinal and transverse elongation at break of the
material are 353.61% and 335.37% respectively, which is 42 times higher than that of pure PLA. The longitudinal and

transverse tensile strengths are 35.31 MPa and 32.09 MPa respectively, and the light transmittance is 84.69%. Under this

ratio, the cross-section surface of the PLA/PBAT/PEG/DCP film material presents a uniform morphology, and no obvious

PBAT particle dispersed phase can be observed. Obviously, the synergistic compatibilization effect is the best, and the

toughening and light transmittance enhancement effect of PLA is remarkable. Therefore, a high-toughness

polylactic biodegradable film can be obtained, making the composite material not only have good toughness but also have

a relatively high light transmittance, broadening its applications in the packaging field and modern industrial fields.
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Fig.1 Influence of PBAT content on the mechanical properties of PLA/PBAT film
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Tab.1 Mechanical properties and transparency data of PLA/PBAT film
PLA/PBAT Jii i [t Wi R (hmI/AETE ) /% FoffsR B (Hhim)/kkTe ) /MPa BIEHI%
100/0 8.42/7.92 62.25/65.20 93.42
90/10 8.38/13.78 61.07/50.36 70.34
80/20 8.99/21.10 51.91/37.08 61.85
70/30 8.78/24.38 47.62/30.97 54.92
0/100 589.21/506.36 28.13/26.65 35.65
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Fig.2 Influence of PEG content on the mechanical properties of PLA/PBAT/PEG film
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Tab.2 Mechanical properties and transparency data of PLA/PBAT/PEG film

PLA/PBAT/PEG [ii it [t Wi R CHhim /BT ) /% PrfissE e (Gl /B ) /MPa B/ %
90/10/0 8.38/13.78 61.07/50.36 70.34
89/10/1 8.49/16.20 59.12/49.83 72.16
87/10/3 8.95/22.61 57.68/48.26 77.89
85/10/5 8.77/25.10 55.54/47.03 81.09
83/10/7 9.01/26.18 52.16/45.97 82.67
81/10/9 9.52/26.89 49.18/44.29 83.55
80/10/10 9.89/26.52 47.00/43.77 84.11
78/10/12 8.58/24.36 45.32/40.16 83.23
75/10/15 8.00/11.07 44.10/39.62 79.16
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Fig.3 Influence of DCP content on the mechanical properties of PLA/PBAT/PEG/DCP film
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Tab.3 Mechanical properties and transparency data of PLA/PBAT/PEG/DCP film
PLA/PBAT/PEG/DCP JF # Lt WA (YA /s m] ) /% Frfisg & (Yhn)/kEm ) /MPa BICHEI%
100/0/0/0/0 8.42/7.92 62.25/65.20 93.42
80/10/10/0 9.89/26.52 47.00/43.77 84.11
80/10/10/0.01 227.16/184.70 41.22/38.65 83.98
80/10/10/0.03 353.61/335.37 35.31/32.09 84.69
80/10/10/0.06 308.39/257.84 29.72/27.70 83.36
80/10/10/0.08 302.98/241.69 29.35/27.26 81.87
80/10/10/0.10 298.67/212.03 28.87/28.31 79.67
% 4 PLA/PBAT/PEG/DCP H#EBmALE RS
Tab.4 Melting and crystallization parameters of PLA/PBAT/PEG/DCP film
PLA/PBAT/PEG/DCP [ & te/°C t../°C t,,/°C AH./(J-g™h AHL/(J g™ X/%
100/0/0/0/0 60.5 120.8 154.7 12.9 15.5 2.8
80/10/10/0 58.8 116.6 154.5 14.7 20.9 8.3
80/10/10/0.01 58.5 116.1 153.2 30.4 32.9 3.3
80/10/10/0.03 58.3 116.0 152.1 33.8 38.4 6.1
80/10/10/0.06 58.6 115.8 152.0 34.6 36.5 2.5
80/10/10/0.08 58.9 116.3 151.4 333 35.1 2.4
80/10/10/0.10 58.8 116.5 150.1 32.1 33.6 2.0
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Fig.4 Influence of DCP content on the SEM of the brittle fracture
surface of PLA/PBAT/PEG/DCP film
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