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PLA50/PBS50/MMTO0.5
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PLA75/PBS25/MMT1
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PLA25/PBS75/MMT1
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DSC Thermogram
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Average

PLA

7.6

8.5

81

8.7

8.3

8.2

PBS

18.9

18.7

19.2

19.7

195

19.2

PLA75/PBS25 PLA50/PBS50

7.9

9.7

8.5

8.8

8.7

8.7

12.9

124

11.8

11.2

12.3

12.0
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135
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145

100



0.5 phr

PLA100/ PBS100/ PLA75/PBS25 PLA5S0/PBS5 PLA25/PBS75
MMTO.5 MMTO.5 /MMTO0.5 0/MMTO0.5 /MMTO.5

1 81 21.4 8.3 12.9 14.6

2 7.9 23.3 7.9 111 18.4

3 7.8 254 7.8 135 17.1

4 8.5 25.4 8.5 14.8 16.3

5 9.5 215 9.5 15.3 12.8

Average 8.4 234 8.4 135 15.8
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1 phr

PLA100/ PBS100/ PLA75/PBS25 PLA50/PBS5 PLA25/PBS75

MMT1 MMT1 IMMT1 0/MMT1 IMMT1
1 7.9 234 9.2 14.6 20.1
2 9.7 23.3 9.8 18.4 21.5
3 8.5 23.4 7.2 171 18.2
4 8.8 24.4 8.3 16.3 19.5
5 8.7 22.5 10.0 12.3 18.7

Average 8.7 25.1 9.0 151 19.6
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Tensile Strength Elongation at Break
Sample Modulus (MPa)
(MPa) (%)
1 45.13 2078.34 3.66
2 45.99 2071.21 3.64
3 46.11 2082.18 3.58
4 46.12 2100.93 3.74
5 46.93 2122.89 3.79
Average 46.05 2091.11 3.68

0.64 20.89 0.08



Sample

Average

SD

Sample

Average

SD

Tensile Strength
(MPa)
24.10
24.87
25.17
24.68
23.40
24.44

0.70

PLA75/PBS25

Tensile Strength
(MPa)
40.65
40.78
41.49
41.42
42.74
41.42

0.83

Modulus (MPa)

484.10
492.16
489.55
493.10
480.77
487.94

5.32

Tensile Modulus
(MPa)
1997.74
1996.75
2035.60
2069.64
2098.74
2039.69

44.73

Elongation at Break
)
17.50
17.64
17.93
17.96
17.80
17.77

0.19

Elongation at Break
%)
4.07
4.08
3.96
4.13
3.89
4.03

0.10

104
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PLA50/PBS50
Tensile Strength Tensile Modulus Elongation at Break
Sample

(MPa) (MPa) (%)
1 38.64 1444.6 200.54
2 37.45 1471.98 227.75
3 37.90 1440.65 209.06
4 39.98 1484.76 183.59
5 40.92 1450.2 182.15
Average 39.18 1458.45 200.62
SD 1.32 19.04 18.97

PLA25/PBS75
Tensile Strength Tensile Modulus Elongation at Break
Sample

(MPa) (MPa) (%)

1 31.68 867.14 11.38

2 31.72 838.32 10.96

3 31.74 880.61 10.69

4 31.10 903.15 10.42

5 31.09 918.07 9.70
Average 31.46 881.46 10.63

0.34 31.13 0.63



Sample

Average

SD

Sample

Average

SD

Tensile Strength
(MPa)
47.96
51.73
51.62
51.13
48.71
50.23

177

Tensile Strength
(MPa)
29.27
28.60
29.68
29.83
29.78
29.43

0.52

PLA100/MMTO0.5

Tensile Modulus

Elongation at Break

(MPa) (%)
2069.67 3.87
2188.34 3.82
2075.62 3.97
2200.30 3.70
2108.48 3.93
2128.48 3.86

62.04 0.11

PBS100/MMTO0.5

Tensile Modulus

(MPa)
445.59
459.54
486.70
499.96
438.54
466.07

26.43

Elongation at Break
)
14.24
14.09
14.91
14.84
15.36
14.69

0.52
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PLA75/PBS25/MMTO0.5

Tensile strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)
1 49.34 2119.15 4.13
2 49.66 2185.56 4.14
3 48.07 2218.90 4.28
4 48.91 2286.21 3.90
5 48.55 2320.53 3.82
Average 48.91 2226.07 4.06
0.63 80.10 0.19
PLA50/PBS50/MMTO0.5
Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)
1 39.55 153751 157.95
2 39.09 1537.57 163.75
3 39.17 1537.46 1665.08
4 39.97 1544.07 153.18
5 38.68 1550.78 164.38
Average 39.29 1541.48 160.87

0.49 5.93 5.15



10. 1

Sample

Average

SD

11

Sample

Average

Tensile Strength
(MPa)
30.71
30.06
29.42
29.05
28.85
29.62

0.77

Tensile strength
(MPa)
52.94
51.49
51.14
51.42
52.81
51.96

0.85

PLA25/PBS75/MMTO0.5

Tensile Modulus

(MPa)

853.44
806.42
832.61
804.86
785.72
816.61

26.50

PLA100/MMT1

Tensile Modulus

(MPa)
2433.29
2417.57
2451.31
2379.69
2380.36
2412.44

31.92

Elongation at Break
(%)

30.71
30.06
29.42
29.05
28.85
29.62

0.77

Elongation at Break
(%)
412
4.18
4.27
3.95
3.87
4.08

0.16

108



12.

Sample

Average

13.

Sample

Average

Tensile strength
(MPa)
31.68
31.36
31.14
30.63
29.47
30.86

0.86

Tensile Strength

(MPa)
48.69
48.65
48.80
46.51
50.71
48.67

1.49

PBS100/MMT1

Tensile Modulus

Elongation at Break

(MPa) (%)
613.47 10.64
607.65 12.75
588.49 25.47
620.54 15.96
618.52 16.46
609.73 16.25

12.88 5.68
PLA75/PBS25/MMT1

Tensile Modulus

(MPa)
2195.57
2197.00
2152.36
2269.40
2189.29
2200.72

42.50

Elongation at Break
(%)
4.12
4.41
4.40
4.49
4.24
4.33

0.14

109



14.

Sample

Average

SD

15.

Sample

Average

Tensile Strength
(MPa)
42.06
42.16
42.10
42.09
42.30
42.14

0.09

Tensile Strength

(MPa)
35.35
36.44
38.98
39.15
38.99
37.78

1.76

PLA50/PBS50/MMT1

Tensile Modulus

Elongation at Break

(MPa) (%)
1772.80 110.57
1742.07 110.42
1653.11 122.75
1767.63 121.24
1768.84 135.65
1740.89 120.12

50.55 0.71

PLA25/PBS75/MMT1

Tensile Modulus

(MPa)
976.09
960.88
906.89
924.87
986.99
951.14

34.10

Elongation at Break
(%)
10.62
10.51
10.04
11.85
11.34
10.87

0.72
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16.

17.

Sample

Average

Sample

Average

Tensile Strength
(MPa)
51.53
49.81
48.13
52.76
47.68
49.98

2.17

Tensile Strength
(MPa)
27.06
26.45
26.34
26.66
27.51
26.80

0.48

PLA100/MMT3

Tensile Modulus

Elongation at Break

(MPa) (%)
2115.04 2.58
2125.82 2.60
2105.37 2.57
2154.47 2.58
2115.18 2.57
2123.18 2.58

18.93 0.01

PBS100/MMT3

Tensile Modulus
(MPa)
541.92
545.76
553.54
535.19
539.14
543.11

6.70

Elongation at Break
)
10.63
10.33
10.92
10.42
10.14
10.49

0.30

111



18.

Sample

Average

SD

19.

Sample

Average

SD

Tensile strength
(MPa)
48.07
48.69
46.81
47.10
48.97
47.93

0.95

Tensile Strength
(MPa)
34.88
36.00
35.00
35.06
36.59
35.51

0.75

PLA75/PBS25/MMT3

Tensile Modulus

Elongation at Break

(MPa) @
1720.57 5.64
1741.18 5.68
1722.87 5.72
1705.63 5.78
1828.09 5.54
1743.67 5.67
48.80 0.09
PLA50/PBS50/MMT3

Tensile Modulus

(MPa)
1467.55
1420.93
1493.06
1487.52
1492.16
1472.25

30.49

Elongation at Break
(%)
54.95
64.94
54.71
42.66
68.42
57.14

10.10

112
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Sample

Average

21

Sample

Average

Tensile strength
(MPa)
23.58
24.10
23.83
23.86
25.09
24.09

0.59

Tensile Strength
(MPa)
49.81
47.68
48.13
47.03
51.53
48.84

1.82

PLA25/PBS75/MMT3

Tensile Modulus

(MPa)
738.32
733.73
707.73
718.01
773.12
734.18

24.97

PLA1007TFC1

Tensile Modulus

(MPa)
2167.05
2127.30
2085.29
2297.53
2189.51
2173.33

79.99

Elongation at Break
(%)

5.50
5.54
5.64
5.68
5.72
5.62

0.09

Elongation at Break
)
4.01
4.47
4.99
4.14
4.06
4.33

0.40
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22.

23.

Sample

Average

Sample

Average

Tensile strength
(MPa)
31.68
31.36
31.14
30.63
29.47
30.86

0.86

Tensile Strength
(MPa)
39.61
39.11
39.19
39.82
39.75
39.50

0.33

PBS100/TFC1

Tensile Modulus

Elongation at Break

(MPa) (%)
576.16 15.65
535.83 15.54
543.65 14.75
530.47 14.80
588.85 14.09
554.99 14.97
25.94 0.64
PLA75/PBS25/TFC1

Tensile Modulus
(MPa)
1617.93
1695.90
1605.38
1674.45
1603.26
1639.38

42.85

Elongation at Break
(%)
4.18
7.46
4.52
6.79
6.99
5.99

1.52

114



24.

Sample

Average

25.

Sample

Average

Tensile strength
(MPa)
42.06
42.16
42.10
42.09
42.30
42.14

0.09

Tensile Strength
(MPa)
30.71
30.06
29.42
29.05
28.84
29.62

0.77

PLA50/PBS50/TFC1

Tensile Modulus

Elongation at Break

(MPa) (%)
1336.41 41.81
1433.74 46.89
1254.89 49.01
1310.87 35.90
1297.19 45.07
1326.62 43.74

20.84 511
PLA25/PBS75/TFC1

Tensile Modulus

(MPa)
642.11
677.95
680.05
684.97
698.13
676.64

20.84

Elongation at Break
)
8.35
8.07
8.43
7.82
7.44
8.02

0.40
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3  P/75-25/P
Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)
1 46.48 2137.01 4.77
2 45.65 2100.29 5.53
3 46.81 2134.00 4.56
4 47.25 2151.73 4.20
5 46.49 2159.42 3.74
Average 46.54 2136.49 4.56
0.59 22.77 0.67

, 1 1 3 P/50-50/P

Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)

1 45.18 1608.24 104.36

2 45.46 1741.49 93.24

3 46.64 1778.37 111.94

4 46.07 1582.50 130.75

5 47.71 1814.26 99.81
Average 46.21 1704.97 108.02

1.00 103.71 14.42



Sample

Average

Sample

Average

3 P/25-75/P

Tensile strength
(MPa)
37.11
38.32
37.12
38.14
37.08
37.55

0.62

3 P/PBS/P

Tensile Strength
(MPa)
31.80
33.66
32.84
32.53
32.52
32.67

0.67

Tensile Modulus

(MPa)
1573.98
1547.21
1604.65
1593.49
1494.04
1562.67

44.13

Tensile Modulus
(MPa)
1327.01
1367.17
1333.52
1387.76
1406.28
1364.35

34.13

Elongation at Break
(%)
11.20
1331
12.63
13.07
14.32
1291

1.13

Elongation at Break
(%)
13.68
12.69
14.69
13.26
16.93
14.25

1.67

117
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P/75-25-0.5/P

Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)
1 48.57 2375.16 341
2 45.86 2390.79 3.01
3 45.40 235441 3.69
4 45.84 2341.05 281
5 45.54 2433.22 3.57
Average 46.24 2378.92 3.30
131 35.84 0.37

1" ' P/50-50-0.5/P

Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa) (MPa) (%)

1 42.09 2096.12 72.38

2 41.24 2033.96 90.07

3 42.24 2054.71 110.53

4 41.33 2034.09 129.50

5 41.54 2068.32 94.76
Average 41.68 2057.44 99.44

0.45 26.07 21.61



119

P/25-75-0.5/P

Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa)) (MPa) (%)
1 39.95 2070.57 8.58
2 40.95 2014.10 7.68
3 41.99 1984.03 6.28
4 40.96 2010.79 9.80
5 41.66 2043.24 9.21
Average 41.10 2024.55 831
0.79 33.20 1.38
P/PBS-0.5/P
Tensile Strength Tensile Modulus Elongation at Break
Sample
(MPa)) (MPa) (%)
1 35.86 1560.33 14.10
2 34.32 1510.38 11.16
3 35.48 1550.33 10.81
4 35.17 1550.44 931
5 35.08 1517.40 821
Average 35.18 1537.78 10.73

0.57 22.32 221



9. 1

Sample

Average

10.

Sample

Average

P/75-25-1/P

Tensile Strength

(MPa))
50.04
50.52
50.78
50.24
50.53
50.42

0.28

P/50-50-1/P

Tensile Strength

(MP2)
46.74
46.52

46.91

46.95
44.72
46.37

0.94

Tensile Modulus

(MPa)
2334.40
2493.78
2410.23
2416.13
2584.56
2467.82

73.15

Tensile Modulus

(MPa)
2197.36
2220.79
2366.05
2283.86
2237.94
2261.02

66.62

Elongation at Break
%)
3.15
3.08
3.03
3.33
3.16
3.15

011

Elongation at Break
(%0)
48.95
52.99
36.55
53.94
4941
48.37

6.95

120



11

Sample

Average

12.

Sample

Average

P/25-75-1/P

Tensile Strength

(MPa))
35.66
35.34
35.59
34.75
34.29
35.13

0.59

P/PBS-1/P

Tensile Strength

(MPa))
36.68
33.88
35.84
37.84
37.29
36.31

155

Tensile Modulus

(MPa)
1709.26
1726.64
1743.28
1705.34
1704.38
1717.77

16.85

Tensile Modulus

(MPa)
1667.51
1632.14
1577.90
1607.88
1679.15
1632.92

41.80

Elongation at Break
(%0)
12.38
13.12
12.26
12.76
12.75
12.66

0.34

Elongation at Break

)

821

10.31

11.15

10.81

9.94

10.08

114

121



122

Sample Tear strength (MPa)
1 0.69
2 0.62
3 0.67
4 0.66
5 0.66
Average 0.66
SD 0.02
Sample Tear Strength (MPa)
1 0.66
2 0.73
3 0.66
4 0.75
5 0.84
Average 0.73

0.07



PLA75/PBS25

Sample Tear Strength (MPa)
1 1.35
2 131
3 0.93
4 0.92
5 1.06
Average 111
SD 0.21
PLA50/PBS50
Sample Tear Strength (MPa)
1 1.05
2 147
3 1.19
4 0.89
5 0.74
Average 1.07

0.28



PLA25/PBS75

Sample Tear strength (MPa)
1 0.35
2 0.36
3 0.31
4 0.35
5 0.35
Average 0.34
0.02

, ; PLA100/MMTO0.5

Sample Tear Strength (MPa)
1 0.86
2 0.77
3 0.81
4 0.78
5 0.83
Average 0.81

0.04



Sample

Average

Sample

Average

PBS100/MMTO0.5

Tear Strength (MPa)
1.09
1.23
101
1.07
114
111

0.08

PLA75/PBS25/MMTO0.5

Tear Strength (MPa)
1.10
0.98
0.71
0.64
0.61
0.81

0.22



Sample

Average

10.

Sample

Average

PLA50/PBS50/MMTO0.5

Tear strength (MPa)
0.59
0.56
0.50
0.50
0.50
0.53

0.04

PLA25/PBS75/MMTO0.5

Tear strength (MPa)
0.60
0.69
0.65
0.62
0.62
0.64

0.03

126



11. !

Sample

Average

SD

12.

Sample

Average

SD

PLA100/MMT1

Tear Strength (MPa)
101
0.97
0.83
1.02
1.20
101

0.13

PBS100/MMT1

Tear strength (MPa)
1.56
1.67
1.32
152
1.37
1.49

0.14



A3. '

Sample

Average

SD

14.

Sample

Average

-

PLA75/PBS25/MMT1

Tear Strength (MPa)
2.19
2.00
2.13
1.74
1.65
1.94

0.24

" PLA50/PBS50/MMT1

Tear Strength (MPa)
0.61
0.73
0.82
0.92
0.74
0.77

011



15.

Sample

Average

16.

Sample

Average

PLA25/PBS75/MMT1

Tear Strength (MPa)
0.64
0.57
0.54
0.54
0.58
0.57

0.04

PLA100/MMT3

Tear Strength (MPa)
0.75
0.71
0.78
0.66
0.61
0.70

0.07

129



17.

Sample

Average

SD

18.

Sample

Average

SD

PBS100/MMT3

Tear Strength (MPa)
1.30
1.30
132
134
1.38
1.33

0.03

PLA75/PBS25/MMT3

Tear Strength (MPa)
0.81
0.80
0.92
0.89
1.34
0.91

0.14



19. '

Sample

Average

SD

20. '

Sample

Average

SD

PLA50/PBS50/MMT3

Tear Strength (MPa)
0.65
0.70
0.64
0.61
0.64
0.65

0.03

PLA25/PBS75/MMT3

Tear Strength (MPa)
0.85
1.19
1.18
112
1.13
1.09

0.14

131



21.

22.

Sample

Average

Sample

Average

PLA100/TFC1

Tear Strength (MPa)
0.81
0.79
0.75
0.75
0.74
0.77

0.03

PBS100/TFC1

Tear strength (MPa)
0.92
0.84
0.93
0.82
0.77
0.85

0.07



23.

24,

Sample

Average

Sample

Average

PLA75/PBS25/TFC1

Tear Strength (MPa)
1.02
0.95
0.99
1.13
0.88
0.99

0.09

PLA50/PBS50/TFC1

Tear Strength (MPa)
0.65
0.70
0.71
0.66
0.73
0.69

0.03



25.

Sample

Average

SD

PLA25/PBS75/TFC1

Tear strength (MPa)
147
173
1.32
1.34
1.63
1.50

0.18

134



P/75-25/P

Sample Tear strength (MPa)
1 5.42
2 4.64
3 6.41
4 5.76
5 5.80
Average 5.61
0.65
P/50-50/P
Sample Tear strength (MPa)
1 3.30
2 3.43
3 3.10
4 2.69
5 2.42
Average 2.99

0.42



P/25-75/P

Sample Tear Strength (MPa)
1 5.10
2 4.86
3 6.07
4 4.77
5 5.82
Average 5.32
SD 0.59
P/PBS/P
Sample Tear Strength (MPa)
1 3.22
2 2.71
3 2.57
4 2.83
5 2.92
Average 2.85

0.24



6.y ;

P/75-25-0.5/P

Sample

Average

SD

P/50-50-0.5/P

Sample

Average

SD

Tear Strength (MPa)
5.49
6.22
7.85
5.03
4.03
572

143

Tear Strength (MPa)
6.46
6.50
7.59
5.95
5.67
6.44

0.74



P/25-75-0.5/P

Sample Tear Strength (MPa)
1 7.58
2 6.91
3 7.97
4 7.82
5 8.65
Average 7.79
0.63
P/PBS-0.5/P
Sample Tear Strength (MPa)
1 8.46
2 8.86
3 8.06
4 8.90
5 8.79
Average 8.61

0.36



10.

1

P/75-25-1/P

Sample

Average

P/50-50-1/P

Sample

Average

Tear Strength (MPa)
5.69
6.00
472
6.41
4.84
5.53

0.73

Tear Strength (MPa)
6.69
8.57
711
8.95
6.83
7.63

1.05



11. I P/25-75-1/P

Sample

Average

SD

12. P/PBS-1/P

Sample

Average

SD

Tear Strength (MPa)
6.81
5.82
5.37
5.86
6.75
6.12

0.63

Tear Strength (MPa)
11.93
11.05
10.75
8.53
9.81
1041

1.30
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