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Abstract: This study explores the effect of polypropylene grafted maleic anhydride (PP-g-MA) and ethylene-butylac-
rylate-glycidylmethacrylate (EBA-GMA) compatibilizers on the mechanical and thermal properties of biodegradable
poly(lactic acid) (PLA)/poly(butylene succinate) (PBS) (80/20) blends. While PLA provides high strength, its brittleness
limits its use; PBS adds flexibility but is poorly compatible with PLA. To address interfacial incompatibility, the two com-
patibilizers were added both individually and in combination at concentrations ranging from 0.25 to 5 phr. The blends
were characterized through tensile testing, differential scanning calorimetry (DSC), Fourier transform infrared spectros-
copy (FTIR), X-ray diffraction (XRD), rheological analysis, and dynamic mechanical analysis (DMA). The addition of
0.75 phr of a 50:50 PP-g-MA/EBA-GMA mixture yielded the highest tensile strength and the lowest loss tangent, which
indicates improved interfacial adhesion and reduced phase separation. These results demonstrate that the synergistic use
of PP-g-MA and EBA-GMA improves blend compatibility and mechanical performance, providing an effective strategy
for enhancing the processability and durability of PLA/PBS materials for broader application in sustainable polymer-
based products.

Keywords: poly(lactic acid), poly(butylene succinate), polypropylene grafted maleic anhydride, ethylene-butylacrylate-
glycidylmethacrylate, compatibilizer.
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Figure 1. Chemical structure of (a) PLA; (b) PBS.
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2. Chemical structure of (a) PP-g-MA; (b) EBA-GMA.
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Table 1. Blending Condition of PLA/PBS/Compatibilizer
No Content (phr)

Compeatibilizer

1 0 -

2 0.25 PP-g-MA

3 0.5 PP-g-MA

4 0.75 PP-g-MA

5 1 PP-g-MA

6 3 PP-g-MA

7 5 PP-g-MA

8 0.25 EBA-GMA

9 0.5 EBA-GMA

10 0.75 EBA-GMA

11 1 EBA-GMA

12 3 EBA-GMA

13 5 EBA-GMA

14 0.25 PP-g-MA/EBA-GMA(50:50)
15 0.5 PP-g-MA/EBA-GMA(50:50)
16 0.75 PP-g-MA/EBA-GMA(50:50)
17 1 PP-g-MA/EBA-GMA(50:50)
18 3 PP-g-MA/EBA-GMA(50:50)
19 5 PP-g-MA/EBA-GMA(50:50)
20 0.75 PP-g-MA/EBA-GMA(25:75)
21 0.75 PP-g-MA/EBA-GMA(75:25)
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Figure 3. Tensile strength of PLA/PBS/Compatibilizer: (a) amount of additive (0.5, 1, 3, 5 phr); (b) amount of additive (0.25, 0.5, 0.75, 1 phr);
(c) compatibilizer ratio; (d) effect of PBS content on tensile strength of PLA/PBS.
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Figure 4. Young’s Modulus of PLA/PBS/Compatibilizer: (a) amount of additive (0.5, 0.1, 3, 5 phr); (b) amount of additive (0.25, 0.5, 0.75,
1 phr); (c¢) compatibilizer ratio; (d) effect of PBS content on Young’s Modulus of PLA/PBS blends.
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Figure 5. XRD graphs by additive content: (a) PP-g-MA; (b) amount of EBA-GMA; (c) PP-g-MA/EBA-GMA.
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Figure 6. FTIR graphs by additive content: (a) PP-g-MA; (b) amount of EBA-GMA; (c) PP-g-MA/EBA-GMA.
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Figure 11. Loss tangent at room temperature by additive content: (a) PP-g-MA; (b) amount of EBA-GMA; (c) PP-g-MA/EBA-GMA.
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Figure 12. SEM images of the cross-section of PLA/PBS/PP-g-MA
films with varying compati-bilizer content: (a) 0.5 phr; (b) 0.75 phr;
(c) 1 phr; (d) 3 phr; (e) 5 phr, taken at 2.0 k magnification.

Z2H, A]4998 Al6%, 20253

Ly

s, x-
| Z o~
[ Raad

Figure 13. SEM images of the cross-section of PLA/PBS/EBA-
GMA films with varying compati-biizer content: (a) 0.5 phr; (b)
0.75 phr; (c) 1 phr; (d) 3 phr; (e) 5 phr, taken at 2.0 k magnifi-
cation.

Figure 14. SEM images of the cross-section of PLA/PBS films with
a 50:50 mixture of PP-g-MA and EBA-GMA as compatibilizer: (a)
0.5 phr; (b) 0.75 phr; (c) 1 phr; (d) 3 phr; (e) 5 phr, taken at 2.0 k
magnification.
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Figure 15. SEM image of the cross-section of (a) PLA/PBS (80/20)
film; (b) PLA/PBS film with 0.75 phr of a 50:50 mixture of PP-g-
MA and EBA-GMA as compatibilizer. taken at 5.0k magnification.
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