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ABSTRACT

Thermal and physical properties of plastic film were studied by Differential Scanning Calorimetry and

Dynamic Mechanical Analysis. It is found that recycled plastic film possesses slightly different thermal and

physical properties from non - recycled one. Melting point and heat capacity of recycled plastic film are lower

than non - recycled one. When applied static stress 5.00 X 10° Pa and dynamic stress 4.55 % 10° Pa at frequency

1.0 Hz, recycled plastic film reveals lower modulus and higher strain. The elasticity of plastic film is decreased

when temperature is increased.
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Table 1 Thermal properties of plastic film.
Sample Type Thickness Mass mT AH Cp J/gC)
(mm) (mg) €C) (J/9) 28C 40°C Tm
1(r) white plastic 0.025 24 89.5 86.8 3.2 34 4.9
2(r) black plastic 0.026 5.9 111.4 97.4 2.2 2.3 49
3(r) light plastic 0.030 5.2 95.0 66.3 1.9 2.1 3.8
4(r) light plastic 0.030 4.3 95.9 81.3 2.2 2.3 4.7
5(r) light plastic 0.044 8.2 95.0 81.6 1.9 2.0 35
6(r) light plastic 0.046 4.2 94.9 77.9 2.3 2.4 4.4
7(r) light plastic 0.047 25 113.9 67.7 25 2.7 7.0
8(r) light plastic 0.066 6.3 110.2 90.4 2.6 2.7 4.5
9(n) white plastic 0.011 7.8 117.5 184.2 2.0 2.0 6.3
10(n) light plastic 0.013 2.6 118.3 153.7 1.8 1.8 6.5
11(n) white plastic 0.016 7.8 121.3 202.3 3.8 4.0 10.9
12(n) white plastic 0.102 16.7 117.1 142.6 2.0 2.1 4.9
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Figure 4 Heat capacity at 2& and 40C vs. thickness of plastic film.
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Figure 10 A plot of storage modulus versus film thickness &2a&nd 40C in (a) machine direction and
(b) transverse direction.

Table 2  Physical properties of plastic film in machine direction.

Sample Type Thickness Length T Strain "E E" E* tand
(mm) (mm) €C) (%) (x10'Pa) & 107 Pa) & 107 Pa)

1(r)  white 0.025 11.098 28 0.1422 30.94 8.26 32.03 0.2670
40 0.2006 21.88 6.12 22.72 0.2799

2(r) black  0.026 12.097 28 0.1215 36.60 7.96 37.50 0.2176
40 0.1643 26.97 6.37 27.70 0.2364

3(r) light  0.030 10.966 28 0.0746 60.10 9.89 60.90 0.1645
40 0.1051 42.30 9.09 43.30 0.2150

4(r) light  0.030 9.543 28 0.0559 80.90 8.46 81.30 0.1047
40 0.0659 68.70 6.59 69.00 0.0959

5(1) light 0.044 9777 28 0.1546  29.10 4.60 29.50  0.1580
40 01964  22.80 4.42 2320  0.1941
6() light 0.046  10.192 28 0.1350  33.40 5.06 33.70  0.1516
40 01697  26.30 5.31 26.80  0.2016
7()  light 0.047 9568 28 0.1407  31.90 5.58 3240  0.1752
40 01731  25.90 4.52 26.30  0.1745
8( light 0.066  10.900 28 0.1185  44.10 5.31 44.40  0.1205
40 0.1531 3850 5.70 38.90  0.1480
9(n) white 0.011  12.001 28 0.0314 142.00 2240  144.00 0.1580
40 0.0359 12300 2540  126.00 0.2066
10(n) light 0.013  11.664 28 0.0712 6250 16.00 6450  0.2552
40 0.0778  56.90 16.00 59.10  0.2814
11(n) white 0016 11941 28 0.0644  70.10 12.00 7110  0.1711
40 0.0748  60.10 12.00 61.20  0.1990
12(n) white 0.102 13231 28 0.0639  71.02 5.35 7120  0.0754
40 0.0696  65.00 6.65 65.30  0.1023
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Table 3 Physical properties of plastic film in transverse direction.
Sample Type Thickness Length T Strain " E E" E* tand
(mm) (mm) €C) (%) (x10'Pa) & 107 Pa) & 107 Pa)
1(r)  white  0.025 11.098 28 0.1597 27.70 6.66 28.50 0.2402
40 0.2206 19.90 5.58 20.70 0.2805
2(r) black  0.026 12.097 28 0.1570 28.30 6.45 29.00 0.2279
40 0.2150 20.70 4.58 21.20 0.2214
3(r) light  0.030 10.966 28 0.1162 38.47 7.16 39.10 0.1861
40 0.1570 28.42 5.55 29.00 0.1952
4(r) light  0.030 9.543 28 0.0594 76.20 5.75 76.40 0.0755
40 0.0686 66.00 5.29 66.20 0.0802
5(r) light  0.044 9.777 28 0.1560 28.80 4.66 29.20 0.1615
40 0.1992 22.50 4.16 22.90 0.1847
6(r) light  0.046 10.192 28 0.1546 29.00 5.22 29.50 0.1798
40 0.2002 22.30 4.38 22.80 0.1961
7(r) light  0.047 9568 28 0.2068 21.80 2.95 22.00 0.1352
40 0.2510 17.90 2.79 18.20 0.1557
8(r) light  0.066 10.900 28 0.1539 29.40 3.39 29.60 0.1154
40 0.1853 24.40 3.16 24.60 0.1295
9(n) white 0.011 12.001 28 0.0552 80.60 13.30 81.70 0.1655
40 0.0599 73.80 14.60 75.30 0.1971
10(n) light  0.013 11.664 28 0.0714 60.07 23.00 64.30 0.3834
40 0.0782 54.21 22.70 58.80 0.4185
11(n) white  0.016 11.941 28 0.0749 59.90 12.30 61.10 0.2053
40 0.0801 54.80 16.40 57.20 0.2993
12(n) white  0.102 13.231 28 0.0812 55.80 4.87 56.00 0.0873
40 0.0846 53.40 6.16 53.80 0.1154

Strain (%)

65

85

125

Temperature ( 'C)
Figure 11 Thermal strain as a function of temperature of non - recycled plastic film (sample # 9) in (a)
machine direction and (b) transverse direction.
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Figure 12 A plot of thermal strain versus film thickness atQ&nd 40C in (a) machine direction and
(b) transverse direction.

Table 4 A comparision of thermal properties of plastic film.

Type T AH Cp (J/g°C)
C) J/g) 28C 40°C Tm
r 89 - 114 66 - 97 1.9-3.2 2.0-3.4 35-7.0

n 117 -121 142 - 202 1.8-3.8 1.8-4.0 49-10.9
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Table 5 A comparision of physical properties of plastic film.

Type T CC) € (%) E E" E* tand
Machine direction
r 28 0.056-0.155 29.1-80.9 4.6-9.9 295-81.3 0.1047-0.2670
40 0.066-0.201 21.9-68.7 4.4-91 22.7-69.0 0.0959-0.2799
n 28 0.031-0.071 625-142.0 54-22.4 64.5-144.0 0.0754 - 0.2552
40 0.036-0.078 56.9-123.0 6.6-25.4 59.1-126.0 0.1023-0.2814
Transverse direction
r 28 0.059-0.207 21.8-76.2 3.0-7.2 220-76.4 0.0755-0.2402
40 0.069-0.251 17.9-66.0 2.8-5.6 18.2-66.2 0.0802-0.2805
n 28 0.055-0.081 55.8-80.6 4.9-23.0 56.0-81.7 0.0873-0.3834
40 0.060-0.085 53.4-73.8 6.2-227 53.8-753 0.1154-0.4185
51_] (Figure 4)
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