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APPENDICES

Appendix A PLA/mEVA blends without compatibilizer

Table A1 Mechanical properties of PLA/mEVA blends

Composition Young’s modulus Tensile strength Elongation at break
(MPa) (MPa) (%)

Pure PLA 816.11 ±4.57 56.31 ±0.16 5.86 ± 0.12
PLA90/mEVA10 731.25 ±2.99 33.27 ±0.39 6.48 ±0.68
PLA80/mEVA20[ 649.20 ±5.55 23.59 ±0.45 7.78 ± 1.54
PLA70/mEVA30 513.38 ±7.63 16.84 ±0.16 9.18 ± 1.65
PLA60/mEVA40 333.28 ±3.26 12.98 ±0.32 7.04 ±0.52

Table A2 Melt flow index (MFI) of PLA/mEVA blends 
Load cell 1 kg. temperature 160 °c

Composition MFI (g/10 min)
Pure PLA 1.01 ±0.06

PLA90/mEVA10[__________________________________ 3.18 ±0.31
PLA80/mEVA20 3.99 ±0.08
PLA70/mEVA30 7.51 ±0.44
PLA60/mEVA40 15.81 ±0.77
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Table A3 Weight loss (%) of PLA/mEVA blends

Composition Time (weeks)
0 1 2 3 4 5 6 7 8

Pure PLA 0 1.19 9.96 16.7 20.79 22.35 24.21 25.64 27.14
PLA90/mEVA10 0 0.62 8.71 16.55 17.73 18.88 24.13 25.26 26.43
PLA80/mEVA20 0 0.30 9.41 14.22 15.80 16.64 21.70 23.24 24.15
PLA70/mEVA30 0 1.03 9.33 13.17 14.56 16.15 19.48 21.36 22.70
PLA60/mEVA40 0 1.37 9.33 12.63 13.79 15.16 17.12 18.63 19.57

Appendix B PLA/mEVA blends with E-GMA compatibilizer 

Table B1 Mechanical properties of PLA/mEVA/E-GMA blends

Composition Young’s modulus 
(MPa)

Tensile strength 
(MPa)

Elongation at break
(%)

Pure PLA 816.11 ±4.57 56.31 ±0.16 5.86 ± 0.12
PLA90/mEVA10 731.25 ±2.99 33.27 ±0.39 6.48 ±0.68

E-GMA 5 phr 464.90 ± 8.05 26.58 ±0.12 60.00 ±5.27
E-GMA 10 phr 447.72 ±4.23 29.43 ±0.31 127.65 ±11.76
E-GMA 15 phr 435.86 ±5.34 25.14 ±0.26 55.84 ± 8.99

PLA80/mEVA20 649.20 ±5.55 23.59 ± 0.45 7.78 ± 1.54
E-GMA 5 phr 422.27 ±2.21 23.22 ±0.15 33.70 ±4.69

E-GMA 10 phr 444.63 ±9.38 21.78 ±0.34 72.80 ±0.28
E-GMA 15 phr 335.42 ±3.84 20.16 ±0.25 44.53 ±3.10

PLA70/mEVA30 513.38 ±7.63 16.84 ±0.16 9.18 ± 1.65
E-GMA 5 phr 449.98 ±3.26 16.47 ±0.70 16.50 ±0.92
E-GMA 10 phr 384.26 ±3.02 17.47 ±0.12 43.50 ±0.99
E-GMA 15 phr 371.08 ±5.13 16.78 ±0.17 26.20 ±0.79
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PLA60/mEVA40 333.28 ± 3.26 
E-GMA 5 phr 224.77 + 3.68 

E-GMA 10 phr 217.84 ±1.42 
E-GMA 15 phr 161.45 ±3.67

12.98 ±0.32 7.04 ±0.52 
10.47 ±0.40 7.25 ±0.66 
9.39 ±0.24 9.23 ±0.46 
7.34 ±0.15 7.62 ±0.30

Table B2 Melt flow index (MFI) of PLA/mEVA/E-GMA blends 
Load cell 1 kg. temperature 160 °c

Composition MFI (g/10 min)
Pure PLA 1.01 ±0.06

PLA90/mEVA10 3.18 ±0.31
E-GMA 5 phr 3.18 ±0.40

E-GMA 10 phr 1.91 ±0.23
E-GMA 15 phr 1.92 ±0.11

PLA80/mEVA20 3.99 ±0.08
E-GMA 5 phr 3.84 ±0.34

E-GMA 10 phr 3.75 ±0.40
E-GMA 15 phr 2.52 ±0.27

PLA70/mEVA30 7.52 ±0.44
E-GMA 5 phr 8.05 ±0.27

E-GMA 10 phr 6.12 ±0.46
E-GMA 15 phr 3.24 ±0.09

PLA60/mEVA40 15.81 ±0.77
E-GMA 5 phr 11.13 ± 0.47

E-GMA 10 phr 10.95 ±0.39
E-GMA 15 phr 10.53 ± 0.86
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Table B3 Weight loss (%) of PLA90/mEVA10/E-GMA blends

Composition Time (weeks)
0 1 2 3 4 5 6 7 8

Pure PLA 0 1.19 9.96 16.7 20.79 22.35 24.21 25.64 27.14
PLA90/mEVA10 0 0.62 8.71 16.55 17.73 18.88 24.13 25.26 26.43

E-GMA 5 phr 0 0.95 9.59 15.36 17.54 18.61 20.86 22.34 24.69
E-GMA 10 phr 0 0.93 7.13 14.09 16.22 17.82 19.96 21.09 22.63
E-GMA 15 phr 0 0.73 8.70 14.06 16.12 17.08 19.09 20.15 21.05

Appendix c PLA/mEVA blends with T-GMA compatibilizer 

Table Cl Mechanical properties of PLA/mEVA/T-GMA blends

Composition Young’s modulus 
(MPa)

Tensile strength 
(MPa)

Elongation at break
(%)

Pure PLA 816.11 ±4.57 56.31 ±0.16 5.86 ± 0.12
PLA90/mEVA10 731.25 ±2.99 33.27 ±0.39 6.48 ±0.68

T-GMA 5 phr 552.51 ±9.62 34.06 ±0.21 8.47 ±0.11
T-GMA 10 phr 463.20 ±7.20 28.28 ±0.12 13.25 ±0.36
T-GMA 15 phr 455.68 ± 18.48 27.99 ±0.14 11.50 ± 0.38

PLA80/mEVA20 649.20 ±5.55 23.59 ±0.45 7.78 ± 1.54
T-GMA 5 phr 502.10 ± 5.83 26.27 ±0.32 8.37 ±0.24

T-GMA 10 phr 404.78 ±9.39 20.96 ±0.28 28.31 ±2.12
T-GMA 15 phr 397.73 ±6.89 21.47 ±0.26 16.06 ±0.77

PLA70/mEVA30 513.38 ±7.63 16.84 ± 0.16 9.18 ± 1.65
T-GMA 5 phr 364.71 ±4.99 16.70 ±0.09 21.50 ± 1.27

T-GMA 10 phr 366.28 ±0.55 18.82 ±0.14 32.20 ±0.99
T-GMA 15 phr 320.18 ±2.43 15.56 ±0.07 25.00 ±0.42
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PLA60/mEVA40 333.28 ± 3.26 
T-GMA 5 phr 237.35 ±4.78 
T-GMA 10 phr 252.72 ± 7.07 
T-GMA 15 phr 219.44 ±4.29

12.98 ±0.32 7.04 ±0.52 
12.61 ±0.40 31.70 ±0.71 
11.21 ±0.13 38.90 ± 0.42 
8.92 ±0.36 32.23 ±0.81

Table C2 Melt flow index (MFI) of PLA/mEVA/T-GMA blends 
Load cell 1 kg. temperature 160 °c

Composition MFI (g/10 min)
Pure PLA 1.01 ±0.06

PLA90/mEVA10 3.18 ±0.31
T-GMA 5 phr 1.96 ±0.18
T-GMA 10 phr 1.66 ±0.05
T-GMA 15 phr 1.67 ±0.23

PLA80/mEVA20 3.99 ±0.08
T-GMA 5 phr 4.12 ±0.39
T-GMA 10 phr 3.00 ±0.20
T-GMA 15 phr 3.00 ±0.20

PLA70/mEVA30 7.51 ±0.44
T-GMA 5 phr 6.62 ±0.49
T-GMA 10 phr 3.41 ±0.28
T-GMA 15 phr 3.53 ±0.32

PLA60/mEVA40 15.81 ±0.77
T-GMA 5 phr 7.21 ±0.68
T-GMA 10 phr 7.05 ±0.72
T-GMA 15 phr 6.98 ± 1.27
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Table C3 Weight loss (%) of PLA90/mEVA10/T-GMA blends

Composition Time (weeks)
0 1 2 3 4 5 6 7 8

Pure PLA 0 1.19 9.96 16.7 20.79 22.35 24.21 25.64 27.14
PLA90/mEVA10 0 0.62 8.71 16.55 17.73 18.88 24.13 25.26 26.43

T-GMA 5 phr 0 0.62 9.33 14.39 17.24 18.20 21.83 23.09 24.02
T-GMA 10 phr 0 0.98 9.09 14.47 16.37 17.59 20.94 22.00 23.58
T-GMA 15 phr 0 1.41 10.31 15.08 16.90 17.30 20.54 21.51 22.86

Appendix D PLA/mEVA blends with PE-AA compatibilizer

Table D1 Mechanical properties of PLA/mEVA/PE-AA blends

Composition Young’s modulus 
(MPa)

Tensile strength 
(MPa)

Elongation at break
(%)

Pure PLA 816.11 ±4.57 56.31 ±0.16 5.86 ± 0.12
PLA90/mEVA10 731.25 ±2.99 33.27 ±0.39 6.48 ±0.68

PE-AA 5 phr 657.37 ±4.08 29.43 ±0.24 10.98 ±0.52
PE-AA 10 phr 545.58 ±6.38 25.33 ±0.39 16.19 ±0.86
PE-AA 15 phr 440.81 ±3.74 25.37 ±2.74 5.85 ±0.28

PLA80/mEVA20 649.20 ±5.55 23.59 ±0.45 7.78 ± 1.54
PE-AA 5 phr 579.18 ±5.74 23.66 ±0.08 16.51 ±0.31

PE-AA 10 phr 402.42 ±8.76 16.76 ±0.14 55.75 ± 1.06
PE-AA 15 phr 375.92 ±5.00 12.90 ±0.10 8.84 ±0.61

PLA70/mEVA30 513.38 ± 7.63 16.84 + 0.16 9.18 ± 1.65
PE-AA 5 phr 502.57 ±7.36 15.97 ±0.35 9.90 ±0.33

PE-AA 10 phr 343.33 ± 10.54 12.71 ±0.33 17.99 ± 1.31
PE-AA 15 phr 334.05 ±5.51 12.41 ±0.17 10.90 ±0.25
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PLA60/mEVA40 333.28 ±3.26 12.98 ±0.32 7.04 ±0.52
PE-AA 5 phr 283.51 ±8.79 14.23 ±0.18 51.00 ± 1.41
PE-AA 10 phr 220.99 ±0.90 11.23 ±0.48 53.13 ±0.50
PE-AA 15 phr 171.32 ±0.95 9.46 ±0.14 15.83 ±0.84

Table D2 Melt flow index (MFI) of PLA/mEVA/PE-AA blends 
Load cell 1 kg. temperature 160 °c

Composition MFI (g/10min)
Pure PLA 1.01 ±0.06

PLA90/mEVA10 3.18 ± 0.31
PE-AA 5 phr 1.61 ±0.08

PE-AA 10 phr 3.87 ±0.21
PE-AA 15 phr 11.47 ± 0.41

PLA80/mEVA20 3.99 ±0.08
PE-AA 5 phr 2.49 ±0.12

PE-AA 10 phr ' 6.41 ±0.15
PE-AA 15 phr 10.97 ±0.59

PLA70/mEVA30 7.51 ±0.44
PE-AA 5 phr 2.47 ±0.09

PE-AA 10 phr 7.80 ±0.29
PE-AA 15 phr 12.11 ±0.32

PLA60/mEVA40 15.81 ±0.77
PE-AA 5 phr 2.75 ±0.12

PE-AA 10 phr 5.24 ±0.26
PE-AA 15 phr 11.73 ±0.21



2 0 8

Table D3 Weight loss (%) of PLA90/mEVA10/PE-AA blends

Composition Time (weeks)
0 1 2 3 4 5 6 7 8

Pure PLA 0 1.19 9.96 16.7 20.79 .22.35 24.21 25.64 27.14
PLA90/mEVA10 0 0.62 8.71 16.55 17.73 18.88 24.13 25.26 26.43

PE-AA 5 phr 0 0.20 3.03 13.42 20.12 23.09 26.96 28.40 30.01
PE-AA 10 phr 0 0.02 4.53 13.30 20.06 22.97 25.87 26.98 27.96
PE-AA 15 phr 0 0.05 4.22 13.95 19.25 23.01 25.09 26.50 27.97

Appendix E PLA/mEVA blends with Oxa compatibilizer

Table El Mechanical properties of PLA/mEVA/Oxa blends

Composition Young's modulus 
(MPa)

Tensile strength 
(MPa)

Elongation at break
(%)

Pure PLA 816.11 ±4.57 56.31 ±0.16 5.86 ± 0.12
PLA90/mEVA10 731.25 ±2.99 33.27 ±0.39 6.48 ±0.68

Oxa 5 phr 620.76 ±20.48 35.92 ±0.67 7.56 ±0.28
Oxa 10 phr 553.10 ±20.77 28.18 ±0.65 11.07 ± 1.26
Oxa 15 phr 414.78 ±5.07 25.27 ±0.25 30.40 ± 1.32

PLA80/mEVA20 649.20 ±5.55 23.59 ±.0.45 7.78 ± 1.54
Oxa 5 phr 552.85 ±3.79 26.87 ± 0.19 7.29 ±0.24
Oxa 10 phr 457.04 ±5.62 20.28 ±0.19 9.62 ±0.37
Oxa 15 phr 374.38 ± 17.09 19.59 ± 1.43 28.94 ±0.50

PLA70/mEVA30 513.38 ±7.63 16.84 ±0.16 9.18 ± 1.65
Oxa 5 phr 390.95 ±8.87 17.50 ±0.18 14.42 ± 1.31

Oxa 10 phr 363.90 ±3.99 15.03 ±0.10 16.57 ±0.42
Oxa 15 phr 245.66 ±5.16 12.85 ±0.11 19.13 ±0.62
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PLA60/mEVA40 333.28 ±3.26 12.98 ±0.32 7.04 ± 0.52
Oxa 5 phr 243.06 ±0.35 10.95 ±0.13 8.24 ± 1.87

Oxa 10 phr 221.56 ±2.46 9.61 ±0.28 11.42 ±0.59
Oxa 15 phr 215.00 ±5.15 9.29 ±0.06 16.51 ±0.71

Table E2 Melt flow index (MFI) of PLA/mEVA/Oxa blends 
Load cell 1 kg. temperature 160 °c

Composition MFI (g/10 min)
Pure PLA 1.01 ±0.06

PLA90/mEVA10 3.18 ±0.31
Oxa 5 phr 3.16 ± 0.34

Oxa 10 phr 4.09 ±0.67
Oxa 15 phr 10.79 ±0.59

PLA80/mEVA20 3.99 ±0.08
Oxa 5 phr 4.81 ±0.56

Oxa 10 phr 9.06 ±0.08
Oxa 15 phr 20.03 ±0.28

PLA70/mEVA30 7.51 ±0.44
Oxa 5 phr 10.51 ±0.06

Oxa 10 phr 22.78 ±0.44
Oxa 15 phr 30.67 ± 1.52

PLA60/mEVA40 15.81 ±0.77
Oxa 5 phr 17.60 ±0.40

Oxa 10 phr 32.11 ± 1.12
Oxa 15 phr 32.72 ±0.82
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Table E3 Weight loss (%) of PLA/mEVA/Oxa blends

Composition Time (weeks)
0 1 2 3 4 5 6 7 8

Pure PLA 0 1.19 9.96 16.7 20.79 22.35 24.21 25.64 27.14
PLA90/mEVA10 0 0.62 8.71 16.55 17.73 18.88 24.13 25.26 26.43

Oxa 5 phr 0 2.43 8.49 14.88 15.67 19.25 23.13 24.67 26.06
Oxa 10 phr 0 2.87 9.72 19.95 22.29 26.27 30.94 32.82 34.05
Oxa 15 phr 0 5.80 13.67 24.05 32.19 35.23 40.25 41.73 42.94
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