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APPENDICES
Appendix A PLA/MEVA blends without compatibilizer

Table A1 Mechanical properties of PLA/mEVA blends

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

Pure PLA 816.11 +4.57 56.31 +0.16 5.86 £0.12
PLA9O/MEVAL0  731.2542.99 33.27 10.39 6.48 £0.68
PLASO/MEVA20  649.20 £5.55 23.59 £0.45 1.78 £ 1

| PLAT0/mEVA30  513.38 £7.63 16.84 £0.16 9.18 £ 1.65
PLAGO/MEVA4)  333.28 £3.26 12,98 +0.32 1.04 £0.52

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

Composition MFI (g/10 min)
Pure PLA 101 £0.06
PLAY0/mEVAL0 3.18 £0.31
;Ptﬁ@ﬁmEW@ﬁi 3.99 £0.08
PLA70/mEVA30 151 0.4
PLAGO/mEVA40 1581 £0.77



Table A3 Weight loss (%) of PLA/MEVA blends

Composition

Pure PLA
PLA90/mEVAL0
PLAS0/MEVA20
PLA70/mEVA30
PLAGO/MEVA40

0
0
0
0
0
0

1 2
119 9.96
062 871
030 941
103 933
137 933

Time (weeks)

3 4 5
2235 2421 2564 2714
1888 2413 2526 2643
1664 2170 2324 2415
1615 1948 2136 2210
1516 1712 1863 195/

167 20.79
1655 17173
1422 1580
1317 1456
1263 13.19
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Appendix B PLA/mEVA blends with E-GMA compatibilizer
Table BL Mechanical properties of PLA/MEVA/E-GMA blends

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

Pure PLA 816.11 +4.57 56.31 +0.16 5.86 +0.12
PLAQO/MEVAL0 73125 £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 A47.72 £4.23 2943 10.31 12765 £11.76
E-GMA 15 phr 435.86 £5.34 25.14 10.26 55.84 +8.99
PLASO/MEVA20  649.20 £5.55 23.59 +0.45 178 £ 154
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 335.42 384 20.16 £0.25 4453 £3.10
PLAT0/mEVA30  513.38 £/.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 1747 40.12 4350 £0.99
E-GMA 15 phr 371.08 45.13 16.78 +0.17 26.20 £0.79



PLAGO/MEVA40
E-GMA 5 phr
E-GMA 10 phr
E-GMA 15 phr

333.28 +3.26
224,77 +3.68
217.84 £1.42
161.45 £3.67

12.98 £0.32
1047 £0.40
9.39 £0.24
1.34 £0.15

1.04 £0.52
1.25 £0.66
9.23 £0.46
162 £0.30

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

Composition
Pure PLA
PLA9O/MEVAL0
E-GMA 5 phr
E-GMA 10 phr
E-GMA 15 phr
PLASO/MEVA20
E-GMA 5 phr
E-GMA 10 phr
E-GMA 15 phr
PLA70/mEVA30
E-GMA 5 phr
E-GMA 10 phr
E-GMA 15 phr
PLAGO/MEVA40
E-GMA 5 phr
E-GMA 10 phr
E-GMA 15 phr

M

FI (g/10 min)
101 £0.06
3.18 £0.31
3.18 £0.40
191 £0.23
192 £0.11
3.99 £0.08
3.84 £0.34
3.75 0.40
2.52 £0.27
152 £0.44
8.05 £0.27
6.12 £0.46
3.24 £0.09
1581 £0.77
1113 £047
10.95 +0.39
10.53 +0.86
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Table B3 Weight loss (%) of PLA90/mEVAL0/E-GMA blends

Composition Tire (weeks)
o 1 2 3 4 5 6 7 8
Pure PLA 0 119 99 167 2079 2235 2421 2564 27.14
PLAQO/mEVALD 0 062 871 1655 1773 1888 2413 2526 2643
E-GMASphr 0 095 959 1536 1754 1861 2086 22.34 24.69
E-GMA 0phr 0 093 7.3 1409 1622 178 1996 21.09 2263
E-GMA Lphr 0 073 870 1406 1612 1708 1909 2015 2105

Appendix C PLA/MEVA blends with T-GMA compatibilizer
Table CI' Mechanical properties of PLA/MEVA/T-GMA blends

. Young’smodulus  Tensile strength  Elongation at break
Composition (VP2 (VP o

Pure PLA 816.11 £4.57 56.31 £0.16 5.86 +0.12
PLAYO/mEVAL0  731.25£2.99 33.27 £0.39 6.48 £0.68
T-GMA 5 phr B52.51 +9.62 34,06 £0.21 8.47 10,11
T-GMA 10 phr 463.20 £7.20 28.28 +0.12 1325 £0.36
T-GMA Lphr 455,68 £ 1848 2199 +0.14 1150 £0.38
PLASO/MEVA20 ~ 649.20 £5.55 2359 £0.45 1.78 £ 154
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 2831 £2.12
T-GMA 15 phr 397.73 £6.89 2147 £0.26 16.06 +0.77
PLA7T0/mEVA30  513.38 £7.63 16.84 +0.16 9.18 £165
T-GMA 5 phr 364.71 £4.99 16.70 +0.09 2150 £1.27
T-GMA 10 phr 366.28 +0.55 1882 £0.14 32.20 £0.99
T-GMA 15 phr 32018 +2.43 1556 £0.07 25.00 £0.42



PLAGO/MEVA40
T-GMA 5 phr
T-GMA 10 phr
T-GMA 15 phr

333.28 +3.26
237.35 4.78
252.12 £1.07
219.44 +4.29

12,96 £0.32
1261 +0.40
1121 +0.13
8.92 £0.36

1.04 +0.52
3170 +0.11
38.90 £0.42
32.23 +0.81

Table C2 Melt flow index (MFI) of PLAIMEVAIT-GMA blends

Load cell 1kg. temperature 160 °c

Composition
Pure PLA
PLA0/mEVAL(
T-GMA 5 phr
T-GMA 10 phr
T-GMA 15 phr
PLASO/MEVA20
T-GMA 5 phr
T-GMA 10 phr
T-GMA 15 phr
PLA70/mEVA30
T-GMA 5 phr
T-GMA 10 phr
T-GMA 15 phr
PLAGO/MEVA40
T-GMA 5 phr
T-GMA 10 phr
T-GMA 15 phr

MFI (g/10 min)

101 +0.06
3.18 +0.31
1.96 +0.18
166 +0.05
167+0.23
3.99 +0.08
412 £0.39
3.00 £0.20
3.00 +0.20
151 +0.44
6.62 +0.49
341 +0.28
3.53 +0.32
1581 +0.77
1.21 +0.68
1.0520.72
6.98 + 127
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Table C3 Weight loss (%) of PLA90/mEVAL0/T-GMA blends

Composition Time weeks)
o 1 2 3 4 5 6 T 8
Pure PLA 0 119 99 167 2079 2235 2421 2564 2714
PLAQO/mEVAL0 0 062 871 1655 1773 1888 2413 2526 2643
T-GMAS5phr 0 062 933 1439 1724 1820 2183 2309 2402
T-GMA L0phr 0 098 909 1447 1637 1759 2094 2200 2358
T-GMA Lphr 0 141 1031 1508 1690 1730 2054 2151 2286

Appendix D PLA/MEVA blends with PE-AA compatibilizer

Table DL Mechanical properties of PLA/MEVA/PE-AA blends

Compasitor Young’smodulus  Tensile strength ~ Elongation at break
(MPa) (MPa) (%)

Pure PLA 816.11 £4.57 56.31 £0.16 5.86 +0.12
PLAO/MEVAL0  731.25 £2.99 33.2740.39 6.48 +0.68
PE-AA 5 phr 657.37 +4.08 2943 £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 44081 £3.74 2531 £2.74 5.85 £0.28
PLASO/MEVA20  649.20 £5.55 23.59 £0.45 178+ 154
PE-AA 5 phr 579.18 +5.74 23.66 £0.08 1651 £0.31
PE-AA 10 phr 402.42 £8.76 16.76 £0.14 55,75 + 106
PE-AA 15 phr 375.92 +5.00 12,90 £0.10 8.84 £0.61
PLAT0/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 + 1054 1271 £0.33 1799 £131
PE-AA 15 phr 334.05 551 1241 £0.17 10.90 £0.25



PLAGO/mEVA40 33328 +3.26 12,98 10.32 1.04 £0.52
PE-AA 5 phr 28351 18.79 1423 10.18 51.00 + 141
PE-AA 10 phr 220.99 £0.90 11.23 £0.48 53.13 10.50
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 1kg. temperature 160 °c
Composition MFI (g/10min)
Pure PLA 101 £0.06
PLA90/mEVAL0 3181031
PE-AA 5 phr 161 £0.08
PE-AA 10 phr 387 0.21
PE-AA 15 phr 1147 041
PLASO/MEVA20 3.99 £0.08
PE-AA 5 phr 249 0.12
PE-AA 10 phr 641 £0.15
PE-AA 15 phr 10.97 £0.59
PLAT0/mEVA30 151 £0.44
PE-AA 5 phr 247 40.09
PE-AA 10 phr 1.80 0.29
PE-AA 15phr 1211 £0.32
PLAGO/MEVA40 1581 £0.77
PE-AA 5 phr 2.75 10.12
PE-AA 10 phr 5.24 +0.26
PE-AA 15 phr 11731021



Table D3 Weight loss (%) of PLA90/mEVAL0/PE-AA blends

Composition

Pure PLA
PLA90/mEVAL0
PE-AA 5 phr
PE-AA 10 phr
PE-AA 15 phr

0
0
0
0
0
0

1 2
119
0.62
0.20
0.02
0.05

Time (weeks)
3 4 5

99 167 20.79 .22.35
871 1655 17.73 1888 2413 2526 2643
303 1342 2012 2309 269 2840 3001
453 1330 2006 2297 2587 2698 27.96
422 13% 1925 2301

Appendix E PLA/mEVA blends with Oxa compatibilizer
Table EI' Mechanical properties of PLA/mEVA/Oxa blends

Composition

Pure PLA
PLA90/mEVAL0
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr
PLASO/MEVA20
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr
PLAT0/mEVA30
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr

Young's modulus
(MPa)
816.11 £4.57
131.25 £2.99
620.76 £20.48
553.10 £20.77
414,78 £5.07
649.20 £5.55
552.85 £3.79
457,04 5,62
374,38 £ 17.09
513.38 £7.63
390.95 £8.87
363.90 £3.99
245.66 £5.16

Tensile strength
(MPa)
56.31 £0.16
321 £0.39
392 £0.67
28.18 £0.65
25.27 +0.25
2359 £.045
26.87 £0.19
2028 £0.19
1959 +143
16.84 £0.16
175010.18
15,03 £0.10
1285 10.11

6 7

208

8

2421 2564 2714

2509 2650 27.97

Elongation at break

(%)
5.86 £0.12
6.48 +0.68
1.56 £0.28
1107+ 126
3040 +1.32
178+ 154
1.29 £0.24
9.62 +0.37
28.94 +0.50
918 +165
1442 +131
16.57 £0.42
19.13 +0.62



PLAGO/MEVA40
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr

Table E2 Melt flow index (MFI) of PLA/mEVA/Oxa blends

333.26 £3.26
243,06 £0.35
221.56 £2.46
215.00 £5.15

12.98 £0.32
10.95 £0.13
961 £0.28
9.29 £0.06

Load cell 1kg. temperature 160 °c

1,04 £0.52
8.24 + 187
1142 £0.59
1651 £0.71

Composition
Pure PLA
PLAO/mEVAL0
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr
PLASO/MEVA20
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr
PLA70/mEVA30
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr
PLAGO/MEVA40
Oxa 5 phr
Oxa 10 phr
Oxa 15 phr

MFI (/10 min)

101 £0.06
3.18 031
3.16 +0.34
409 £0.67
10.79 £0.59
3.99 +0.08
481 £0.56
9.06 +0.08
20.03 +0.28
151 +0.44
1051 £0.06
22.18 +0.44
30.67 + 152
1581 £0.77
17.60 £0.40
211 +112
32.72 £0.82
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Table E3 Weight loss (%) of PLA/mEVA/Oxa blends

Composition

Pure PLA
PLA90/mEVAL0
Oxa 5 phr
Oxa 10 phr

0
0
0
0
0
Oxa Lphr 0

1
119
0.62
243
281
5.80

Time (weeks)
2 3 4 5 6 T 8
996 167 2079 2235 2421 2564 2114
871 1655 1773 1888 2413 2526 2643
849 1488 1567 1925 2313 2467 26.06
072 19% 2229 2627 3094 328 3405
1367 2405 3219 3623 4025 4173 4294
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