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Appendix A

Data distribution of product categories in the wasteatream % by volume

and % plastics in packaging (Degradable Plastic, 1992)



Distribution df product categorics in the wastestream % by volume

plastics 18%
paper/cardbord 4%
yard waste 13%
food waste 12%
metals 13%
glass 2%
other 38%
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% Plastic in packaging

LDPE/LLDPE
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33%
HDPE 31%
PP 9%
PS 11%
PET 7%
PVC 5%
OTHER 4%
PLASTICIN PACKAGING
.~ OTHER
PVC 406
1 5%
PET ;
[y 2\ LDPE/LLDPE
e+ \ 33%
ps BB -
11% B B
pp
9%
ey -I"L"
HDPE

31%




L
) 7 =

Raw data for chemical properties of PE and LDPE respectively.
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Table Bl Changes in the chemical properties of PP films in response to various exposure times

Nature Xenotest Carbony) absorbance 1715 cm”-1 Terminal vinyl absorbance 908 cm~-1
exposure time | exposure time
{weeks) (hours) Nature | Accelerated UV exposure Nature Accelerated UV exposure
0 0 0.0210 0.0210 0.0300 0.0300
1 i9 0.0330 . 0.0732 0.0470 0.0990
p3 38 0.0317 0.0970 0.0210 0.0710
3 57 0.0300 0.0980 0.0440 0.0790
4 76 0.0360 0.1098 0.0360 .0980
5 95 0.0416 0.1384 0.0420 0.1200
6 114 0.0493 0.1210 0.0540 0.0930
7 133 0.0496 0.1710 0.0460 0.1230
8 152 0.0580 0.2930 0.0290 0.1660
9 171 0.1010 0.5110 0.0580 0.2660




Table B2 Changes in the chemical properties of HDPEfilms
in response to various exposure times

Nature Carbonyl absorbance 1715 cm”-1| Terminal vinyl absorbance 908 cin”-1
exposure time

{weeks) Nature Nature
0 0.0230 0.0020

1 0.0400 0.0160

2 0.0430 0.0030

3 0.0361 0.0049

4 0.0280 0.0040

5 0.0360 ] 0.0160

6 0.0440 0.0150

7 0.0330 0.0290

8 0.0380 0.0240

9 0.0440 0.0240
10 0.0320 0.0110

11 0.0490 0.00560
12 0.0482 0.0090
13 0.0564 : 0.0040
14 0.0620 0.0360
15 0.0660 0.0400
16 0.0630 0.0521
17 0.0680 0.0460
18 0.0710 0.0490
19 0.0810 0.0190
20 0.0560 0.0170
21 0.0660 0.0340
22 0.0780 0.0340
23 0.0660 0.0330




Continued

Xenotest Cuaibonyl absorbance 17t5 em”-1| Terminal vinyl absorbance 908 cm™-1
exposure time
(hours) Accelerated UV exposure Accelerated UV exposure
0 0.0418 2.0360
76 0.0689 0.0670
152 - 0.1040 0.0860
228 0.0948 0.0834
304 0.1147 0.0948
380 0.2130 0.1340
456 0.2290 0.1420
532 0.3340 0.2460
608 0.2550 0.2440
684 0.1830 0.1220
760 0.2870 02170
836 0.3650 0.2875




Table B3 Changes in the chemical properties of LDPE films
in response to various exposure times

Nature Carbonyl absorbance 1715 cm”-1| Terminal vinyl absorbance 908 cm~-1
exposure time

{weeks) Nature Nature
1] 0.0350 0.0440

1 0.0510 0.0530

2 0.0600 0.0370

3 0.0660 0.0600

4 0.1190 0.0540

5 0.0650° 0.0790

6 0.0890 0.0520

7 0.12190 0.0670

8 (.1400 0.0870

9 0.2180 0.1030

10 0.2470 0.0930
11 0.2290 0.0854
12 0.2700 0.0990
13 0.4240 G.1840
14 0.4290 0.1550
15 0.2580 0.1280
16 0.3550 0.1430
17 0.3710 (.1490
18 0.3290 0.1310
19 0.5610 0.1910
20 0.3650 0.1340
21 0.5150 0.1900
22 04870 0.1670
23 0.5010 0.1700
24 0.5550 0.195¢
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Continued
Xenotest Carbonyl absurbance 1715 cm”-1| Terminal viny! absorbance 908 cm"-1
exposure time
{hours) Accelerated UV exposure Accelerated UV exposure

0 0.0343 0.0419

76 0.1749 0.1362

152 0.2240 0.1510
228 0.2410 0.1360
304 0.2500 0.1908
380 0.2870 0.1620
456 0.3630 0.1720
5§32 0.5540 0.2790
608 0.4310 0.2120
684 0.6150 0.3050
760 0.7550 0.4940
836 1.1170 0.8100
912 1.9060 1.2770
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Table C1 Changes in the mechnical properties of PP films in response to various exposure times

Nature Xenotest |Sample Elongation at break(%) Initial modulus ( Nfmm~2 )
exposure timgexposure fimg no.
(weeks) {hours) Nature |Accelerated UV exposurd Nature | Accelerated UV exposure

0 0 1 753.60 753.60 561.73 561.73
2 681.40 681.40 601.27 601.27
3 776.70 776.70 579.27 579.27
4 | 595.50 $95.50 597.56 597.56
5 669.70 669.70 531.25 §31.25
mean | 695.40 695.40 574.22 574.22

SD 7217 72.17 28.74 28.74

RSD 0.10 0.10 0.05 0.05
1 19 1 | 240.00 564.40 733.62 606.06
2 279.00 471.60 454,28 $35.09
3 | 399.00 293.40 704.42 573.29
4 121.20 524.40 746.61 650.50
5 | 109.90 538.20 743.15 621.53
mean 229.38 478.40 694.67 5§97.29

sDh 119.71 108.81 125.28 44.56

RSD 0.52 0.23 0.i8 0.07
2 38 1 62.79 567.90 870.87 833.33
2 | 8825 653.30 642.36| 711.81
3 42.58 633.90 650.49 652.78
4 46.59 494,00 599.25 579.71
5 43.51 648.30 £30.84 558.42

mean | 56.74 599.50 728.76 667.21
SD 19.42 68.17 135.73 111.0¢

RSD 0.34 0.1 0.18 0.17
3 57 1 20.21 564.60 592.78 753.42
2 24.42 529.40 682.37 592,11
3 34.73 198.80 643.74 615.96
4 23.08 536.10 701.22 57528
5 49.88 626.60 768.40 602.93
mean | 30.46 491.10 677.74 627.94

SD 12.16 167.85 65.51 71.71

RSD 0.40 0.34 0.10 0.11




Continued
Nature Xenotest |Sample| * Elongation at break(%) Initial modulus { N/mm~2 )
exposure timdexposure timd  no.
weeks) (hours) Nature |Accelerated UV exposurd Nature | Accelerated UV expostre
4 76 1 30.63 61.30 690.24 660.95
2 3891 27.41 732.32 726.18
3 22.48 53.22 783.58 648.20
4 22.75 16.93 913.46 574.16
5 20.21 27.68 768.23 722,15
mean | 27.00 3731 771.57 666.33
5D 7.74 18.94 84.06 62.35
RSD 0.29 0.51 0.11 0.10
5 95 1 26.58 28.24 655.63 758,55
2 24.26 24.28 660.23 932.20
3 26.33 17.16 851.28 1049.38
4 30.08 20.21 697.83 1106.90
5 25.27 271.97 727.56 794.66.
mean 26.50 23.58 718.51 928.33
SD 2.20 4.85 79.82 152.68
RSD 0.08 0.20 0.11 . 0.16
6 114 ] 28.26 0.66 595.76 1042.78
2 17.80 0.91 562.36 1058.80
3 24.91 0.47 536.31]. 759.80
4 27.66 0.77 496.66 1053.92
5 19.58 557.89
mean | 23.64 0.56 695,76 978.83
SD .| 474 0.18 36.54 146.17
RSD 0.34 0.32 0.18 0.15
7 133 1 22.10 - 835.53 -
2 24.95 - 835.70 -~
k| 20.93 - 693.72 -
4 26.86 - 763.20 -
5 23.25 - T712.48 -
mean | 23.62 - 781.00 -
SD 2.34 - 59.10 -
RSD 0.10 - 0.08 -
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Continued
| Nature Xenotest | Sample Elongation at break(%s) [nitial modulus ( NAnm”2 )
exposure timdexposure time  no.
(weeks) (hours) Nature |Accelerated UV exposurq Nature | Accelerated UV exposure

8 152 ] 5.47 - 894.70 .

2 2.78 3 871.79
3 3.40 F 883.19 -
4 0.72 . 660.88 -
5 1.64 N §12.31 -
mean 2.80 . 824.45 -
SD 1.81 ] 96.86 -
RSD 0.64 ' 0.12 .
9 171 1 1.36 i 911.11 .
2 1.55 - 914.06 -
3 1.27 - 783.06 -
4 3.70 s 948.27 -
5 2.50 > 814,10 -
mean 1.95 5 874.12 -
SD 1.03 = 71.34 ~
RSD 0.53 = 0.08 -
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Figure C1 Stress-strain curve of unexposed PP films
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Figure C2 Stress-strain curve of exposure PP films after 3 weeks in outdoor exposure
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Figure C3 Stress-strain curve of exposure PP films after 8 weeks in outdoor exposure
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Figure C4 Stress-strain curve of PP films after 57 hours in Xenotest
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deviation

Figure C5 Stress-strain curve of exposure PP films after 76 hours in xenotest exposure
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Figure C6  Stress-strain curve of PP films after 114 hours in Xenotest



-

Table C2 Changes in the mechnical properties of HDPE films
in response to various exposure times

Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure fime no.
(weeks) Nature exposure Nature exposure
0 1 294.30 1006.99
2 22240 953.49
3 286.90 930.85
4 281.70 B61.11
5 294.50 887.42
mean 216 927.97
SD 30.42 57.05
RSD 0.11 0.06
1 i 165.33 778.85
2 174.40 750,00
3 175.00 864.66
4 182.90 662.34
5 154,70 700.64
mean 170.50 751.30
SD 10.79 - 77.61
RSD 0.06 0.10
2 1 183.00 809.52
2 168.30 718,31
3 165.50 709.22
4 152.50 628.57
5 170.00 991.30
mean 169.50 771.38
SD 10,90 138.65
RSD 0.06 0.18
3 1 123.00 991.30
2 154,50 944.44
3 165.30 990.38
4 133.00 948.72
5 141.10 1040.00
mean 131.40 982.97
SD 16.83 38.84
RSD 0.12 0.04




Continued
Nature ~ Sample Elongation at break (%) | Initial modulus (N/mmA2)
exposure time ne,
(weeks) Nature exposure Nature exposure
4 1 155.00 1056.60
2 131.00 1053.26
3 169.70 1000.00 Bl
4 156.60 933.96
5 143.10 843.48
mean 1511 977.46
SD 14.66 89.94
RSD 0.10 0.09
5 1 216.80 1019.61
2 287.60 872.55
3 171.40 882.35
4 235.40 850.88
5 175.10 936.84
mean 217.30 912.45
SD 47.85 67.76
RSD 022 0,07
6 1 148.50 900.00
2 142.10 990.91 ]
3 29.61 94122
4 125.00 998.11
5 144.50 1060.00
mean 137.10 978.05
SD 24.27 60.69
RSD 0.18 0.06
7 | 184.10 918.18
2 164.60 761.90
3 141.20 935.78
4 122.80 885.96
5 155.60 607.50
mean 153.70 821.36
SD 23,23 137.76
RSD 0.15

0.17
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Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm*2)
exposure time no.
(weeks) Nature eéxposure Nature exposure
8 1 [37.30 1000.63
2 124,70 112543
K] 114.60 997.35
4 163.60 987.83
5 133.60 978.30
mean 134.8 101791
sD 18.35 60.74
RSD 0.14 0.06
9 1 103.70 115741
2 115.80 852.71
3 124.50 1009.52
4 110.70 885.25
5 172.80 811,32
mean 125.50 943.24
sD 27.51 140.73
RSD 0.22 0.15
10 1 139.80 859.77
2 107.20 930.43
3 125.30 894.51
4 143.20 979.95
5 129.80 1091.59
mean 12910 951.05
SD 14.21 90,19
RSD 0.11 0.09
11 1 170.40 994.59
2 117.10 940.54
3 128.10 1066.67
4 145.60 918.52
5 140.20 1352.38
mean 140.30 1054.54
SD 20.13 176.03
\RSD 0.14 0.17
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Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
cxposure time no.
(weeks) Nature exposure Nature exposure ]
12 1 110.20 129782
2 101.30 1207.15
3 79.91 1185.53 |
4 96.34 1150.45 |
5 104.20 1116.86
mean 98.37 1191.56
SD 11.48 - 68.63
RSD 0.12 0.06
13 ] 111.60 1004.12
2 119.00 1062.39
k) 128.20 1141.18
4 100.70 978.76
5 138.20 938.46
mean 119.50 1024.98
SD 14.50 78.99
RSD 0.12 0.08
14 1 132.80 1206.98
2 104.90 1045.51
3 123.00 1095.18
|4 184.00 1124.32
3 132.00 1107.23
mean 135.30 1115.76
SD 29.43 58.79
RSD 0.22 0.05
15 ] 92.19 1473.68
2 89.47 1404.96
3 66.49 1526.32
4 54.08 1489.36
5 69.02 1542.55
mean 74.25 1487.37
SD 16.19 53.72
RSD 0.22 0.04

53




Continued
Nature '_Samplc Elongation &t break (%) Initiai modulus (N/mm~2)
exposure time no.
{weeks) Nature exposure Nature exposure T
16 1 52.02 1266.67 '
2 63.27 1210.47
3 56.43 1361.54
4 78.09 - 1374.36
5 73.94 1258.97
mean 64.75 1304.40
SD 11.13 70.66
RSD 0.17 0.05
17 1 96.07 1291.77
2 27.04 1457.77
3 28.87 1416.22
4 55.59 1397.60
5 79.83 1456.74
mean 57.48 1404.02
SD 30.57 67.93
RSD 0.53 0.05
18 1 86.25 1480.73
2 22.89 1438.10
3 15.55 1431.86
4 23.80 1462.39
5 21.14 131569
mean 33.93 1425.75
SD 2942 64.55
RSD 0.86 0.05
19 1 12.43 1322.89
2 24.758 1468.42
3 34.08 1455.42
4 27.33 1043.04
5 25.74 1286.75
mean 24.87 1383.37
sD 7.85 171.81
RSD 0.32 0.13
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Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.
{weeks) Nature exposure Nature exposure
20 L 16.88 1514.66
2 27.72 1497.93
3 26.73 1431.04
4 49.97 1619.67
5 42.25 1595.48
mean 42.25 1531.76
SD 13.23 76.44
RSD 0.31 0.05
21 1 4.46 1693.07
2 6.37 1891.89
3 6.03 1666.67
4 6.29 1728.57
‘ 5 4.63 1871.43
mean 5.56 1770.33
SD 0.93 104.23
RSD 0.17 0.06
22 1 11.40 1653.33
2 12.23 1415.93
3 8.15 1487.18
4 12,22 1581.08
5 7.13 1657.14
mearn 10.23 1558.93
SD 2.41 105.65
RSD 0.24 0.07
23 1 1760.80 201.18
2 1719.76 153.85
3 1586.06 145.60
4 1579.07 182.69
5 1635.63 204.14
mean 1656.28 177.49
SD 81.04 26.81
RSD 0.05 0.15
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Continued (Accelerated UV exposure)

Xenotest Sample Elongation at break (%) Initial mndulus (N/mm~2)
exposure time no.
{hours) Accelerated UV exposure | Accelerated UV exposure
0 1 294,30 1006.99
2 222.40 953.49
k| 286,90 930.85
4 281.70 861.11
5 294.50 887.42
mean 276.00 . 927.97
SD 30.42 57.05
RSD 0.11 0.06
76 i 22420 794.87
2 286.60 893.62
3 227.10 807.02
4 201.60 710.53
5 167.00 825.69
mean 221.30 806.34
SD 43.71 65.77
RSD 0.20 (.08
152 1 137.10 92793
' 2 149.20 844.83
3 179.10 941.719
4 188.30 814.52
5 182.30 822.58
mearn 167.20 862.33
SD 22.61 50.08
RSD 0.15 0.06
228 1 84.78 1050,85
2 62.30 1033.90
3 58.05 1200.00
4 102.90 1226.42
5 78.67 1136.36
mean 77.32 112951
SD 18.09 86.22
RSD 0.23 0.08
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Nature Sample Elongation at break (%) Initiel modulus (N/mm~2)
eXxposure time no.
(weeks) Accelerated UV exposure | Accelerated UV exposure
304 I 27.67 1459.46
| 2 30.73 1535.09
3 55.89 1401.87
4 63.65 1468.47
5 63.56 1530.62
mean 48.3 1479.10
SD 17.75 55.35
RSD 0.37 0.04
380 1 36.96 1296.00
2 32.30 1393.16
3 23.31 1632.48
4 48,63 1697.23
S 38.37 1603.31
mean 35.91 1524.44
SD 923 171.15
RSD 0.26 0.11
456 1 15.72 1318.58
2 7.89 1295.92
3 23.37 1479.34
4 24.64 1354.55
5 11.31 1324,79
mean 16.59 1354.64
SD 733 72.78
RSD 0.44 0.05
532 1 5.33 1620.00
2 0.97 1551.02
3 1.11 1446.43
4 2.03 1435.64
5 0.97 1428.57
mean 2.08 1496.33
S 1.87 85.22
RSD 0.90 0.06

97



Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.
(weeks) Accelerated UV exposwre | Accelerated UV exposure
608 1 3.81 1730,77
2 1.04 1769.23
3 1.04 1530.61
4 0.79 1666.67
5 0.77 1846.15
mearn 1.487 1708.69
SD 130 118.88
RSD 0.0.9 0.07
684 1 1.77 1471.91
2 - 0.90 1488.89
3 0.78 1589.74
4 0.98 1653.06
5 0.09 1243 .90
mean 1.06 1489.50
SD 0.60 156.07
RSD 0.57 0.10 |
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Figure C7 Stress-strain curve of unexposed HDPE films
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Figure C8 Stress-strain curve of HDPE films after 4 weeks in outdoor exposure
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Figure C10 Stress-strain curve of HDPE films after 12 weeks in outdoor exposure
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Figure C11 Stress-strain curve of HDPE films after 16 weeks in outdoor exposure
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Figure C12 Stress-strain curve of HDPE films after 20 weeks in outdoor exposure
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Figure C13 Stress-strain curve of exposure HDPE films after 23 weeks in outdoor exposure



1Jo

800 - e e, DOPTRVD0D Banple (ot 8 LL Npmat
: 4 I OO0 — . o L ! \ﬂ.ﬂa_hﬂpﬁ:?pl,q o ——
i : : H
......
tosd ) Load (M)
v b - | j
o000 ; - P f : :
:0000 ! Extaneion fmen) ' 1080 80 oo T | — T i
Maximum Load ¢ Stress & Strain @ 5 1w E 1 ‘
Dai e Simiat Siine el smele " et ot i Sumly Swwle
(] N (N/mnz) %) {rm) (rm} {tn [Li} (N/mm2} %) (mmfh 1?::?
2.446 2.33% 31.19 137.1 $.00000 0.015000 2,379 2.299 30.65 149.2 5,0p00¢ ©.015000
P SRR i haicr o JJC LK N X b $.000 — g DM N0 Samply ot B
- 4 --in wer - ...;
>,
Losd (M) ; Load (N)
. £
aoog L. , ,' : }: —_— 0.0007 : . ;
4.0000 Extenvsion (rrem} 100.0 | 00000 Extonsion {mm)
Maximum Load @ Sucese @ Strain @ Sampla  Sampla Maximum Load @ ELress @ Strain e Sample  Sample
toad Brnak Break Rreak Widch  Thick* Load Break HBreak Break Hidth  Thick’
iny (N] (8 /mmn2) [33] (v} {ron} (4,1} (N} (N/wm2) %) (e} {tom)
2,523 2,336 ) .15 179.1 %,00000 0,015099 2.338 2.243 29,91 188.3 5,00000 ¢.015000
B = - ccieearannn v yore e 'y
Land {14} s
e
/
0.0000 —--1 . : T i
6.0000 Extanadan trwm}
Haximum Load @ Stress @ ftrain e Sample  Sample
Load Araank Dreak Atmak Midth Thick’
[C]] (N} (R /mm2) ) tmm) {mm}
2.465 2.362 11.49 192.} 5,00000 0.015000 N
Maximum Load @ Stress @ Strain &« Sample Sample
Load Break Break Break Widch  Thick*
o, sample (W) (M) {N/wm2) (%) () {town)
1 2.446 2,339 31.19  137.1  $.000 0.0150
2 2.379 2.299 30.65 149.2 5.000 0.0150
3 2,523 2.3386 31.18 179.1 $.000 0.0150
4 2,339 2.243 29.%1 188.3 5,000 0.0150
5 2.465 2.362 31.49 182.3 5.000 0.0150
mean 2.430 2.316 30.88 167.2 5.000 0.0150
standard 0.073 0.04¢ 0.62 22.6 0.000C 0.0000

deviation

Figure C14 Stress-strain curve of HDPE films after 152 hours in Xenotest
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Figure C15 Stress-strain curve of HDPE films after 304 hours in Xenotest
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Figure C16 Stress-strain curve of HDPE films after 532 hours in Xenotest
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Figure C17 Stress-strain curve of HDPE films after 684 hours in Xenotest
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Table C3 Changes in the mechnical properties of LDPE films
in response to various exposure times

Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.:
(weeks) Nature exposure Nature exposure
0 1 612.00 139.71
2 627.20 172.73
3 640.70 157.66
4 588.20 156.53
5 639.30 154.38
mean 621.5 156.20
SD 21.89 11.73
RSD 0.04 0.08
1 i 392.50 98.77
2 429.20 137.97
3 426.40. 128.53
4 392.30 1172.72
K 423.10 115.41
mear 412.70 124,98
SD 18.66 14,77
RSD 0.05 0.12
2 1 445.60 122,01
2 462.00 134.67
3 492.50 126.05
4 54920 152,38
5 427.90 116.46
mean 475.40 130.31
SD 47.60 14.01
RSD 0.10 0.11
3 ) 467.00 151,78
2 558.70 149.79
3 542.70 148,82
4 595.20 135.04
5 488.60 141.83
mean 530.40 14545
sb 52.24 6.92
RSD 0.10 0.05




Continued

Nature Sample Elongation at break (%) Initial modulus (mem"Z)‘
exposure time no.
{weeks) Nature exposure Nature exposure
4 1 495.90 158.73
2 526.40 181.56
3 507.50 171,07
4 393.20 191.49
5 481.60 142,03
mean 4809 168.98
SD 51.71 19.37
RSD 0.11 0,12
5 i 519.30 175.44
2 512,10 156,99
3 363.60 181.11
4 526.70 142,33
3 393.50 163.22
mean 463,00 163.81
sSD 78.02 15.35
RSD 0.17 0.09
6 1 471.30 143.28
2 612.20 152.24
3 556.50 178.11
4 44620 183.05
5 544.90 189,93
mean 526.21 169.32
SD 67.23 20.37
RSD 0.13 0.12
7 1 274.60 152.31
.2 30440 177.36
3 440.20 153.67
4 198.30 150.32
5 328.10 156.73
mearn 309.10 158.18
sD 88.09 10.97
R3D 0.28 0.07

111



Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm*2)
exposure time no.
{weeks) Nature exposure Nature exposure
8 i 420.30 127.87
2 409.30 143,39
3 550.90 184.98
4 475.90 169.97
5 374.10 194.64
mean 446.1 174.79
5D 69.06 28.04
RSD 0.15 0.16
9 1 180.40 180.95
2 171.30 202.34
3 152.20 136.72
4 139.70 224.86
5 158.90 216.95
mean 160.50 192.36
SD 15.94 3531
RSD 0.10 0.18
10 13 155.60 17075
2 131.40 181.92
3 134.70 172.88
4 118.80 195.32
5 170.50 180,79
|mean 142.20 180.53
SD 20.62 9.44
RSD 0.15 0.05
11 1 102.30 181.82
2 123.00 184.07
3 122.70 209.15
4 105.50 207.67
5 124.10 221.71
mean 115,50 200.88
sD 10.68 17.28
RSD 0.09 0.09
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" Continued
Nature Sample Elongation at break (%) | Initial modulus (N/mm"2)|
exposure time no.
{weeks) Nature exposure Nature exposure
12 ) 110.50 ' 180.12
2 111.10 199.34
3 114.70 167.52
4 106.90 183.01
5 104.10 163.20
mean 109.5 178.64
SD 408 14.25
RSD 0.04 0.08
13 1 83.00 159.29
2 53.77 171.25
3 51.77 169.18
4 91.60 178.29
5 87.83 171.43
mean 73.60 169.89
SD 19.27 6.85
RSD 0.26 0.03
14 1 48.13 167.52
2 5522 . 183.67
3 66.95 208.33
4 79.36 182.91
s 58.12 185.61
mean 61.56 185.61
SD 12.02 14.62
RSD 0.20 0.08
15 ] 45.56 195.56
2 52.38 186.99
3 46.63 - 178.29
4 47.21 178.38
5 55.89 176.30
mean 49.53 183.10
SD 4.42 8.09
RSD 0.09 0.04

13



Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm*2)
exposire time no,
{weeks) Nature exposure Nature exposure
i6 1 70.02 212.22
2 34.14 174.22
3 55.50 213.78
4 56.53 194.23
5 54.04 171.46
mean 54.04 193.18
Sb 12.84 20.12
RSD 0.23 0.10
17 1 45.35 179.80
2 36.36 180.18
3 33.74 211.43
4 53.27 199.22
5 4937 242.22
mean 43.62 202.57
SD 8.36 25.89
RSD 0.19 0.13
18 i 74.72 184.21
2 16.59 167.07
3 42.31 173.84
4 50.49 162.96
5 57.95 191.55
mean 4841 175,93
SD 21.43 11.87
RSD 0.44 0.07
19 1 30.63 177.59
2 35.62 201.18
3 29.62 210,99
4 39.44 253.97
5 26.11 253.96
mean 32,28 219,52
SD 525 33.69
RSD 0.16 0.15
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Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.
{weeks) Nature exposure Nature exposure
20 1 29.99 184.62
2 24.06 193.98
3 26.29 200.00
4 24.65 195.60
5 32.79 200.24
mean 27.55 194.89
SD 3.73 6.35
RSD 0.13 0.03
21 1 14.63 215.38
2 17.89 163.03
3 24.30 200.55
4 28.86 240.63
5 17.28 159.84
mean 20.59 195.88
SD 5.83 34.58
RSD 0.28 0.18
22 1 21.03 174.71
2 15.61 205.13
3 23.79 256.41
4 21.28 197.80
5 23.04 189.35
nean 20.95 204.68
SD 3.20 31.05
RSD 0.15 15.00
23 1 12.87 201.18
2 14.22 153.85
3 1747 145.60
4 21.78 182.69
5 20.38 204.14
mean 17.34 177.49
Sh 383 26.81
RSD 0.22 0.15
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Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no,
(weeks) Nature exposure Nature exposure
24 ] 8.28 178.93
2 5.63 213.02 |
3 5.20 218.80
4 6.96 205.13
5 3.03 191.52
mean 5.94 201.48
SD 1.77 16.23
RSD 0.30 0.08
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Continued (Accelerated UV exposure)

Xenotest Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.
(hours) Accelerated UV exposure | Accelerated UV exposure
0 ] 612.00 139.71
2 627.20 172.66
3 640.70 157.66
4 588.20 156.53
5 639.30 154.38
mean 621.50 - 156.20
SD 21.89 11.71
RSD 0.04 0.07
76 1 518.90 196.62
2 546.50 180.64
3 557.00 152.22
4 510.50 183.84
5 555.40 170.70
mean 537.10 176.80
SD 21.54 16.57
RSD 0.04 0.09
152 1 323.20 163.93
2 469.60 157.14
3 424.90 163.27
4 357.20 162.86
5 428.00 177.34
mean 400.60 164.91
SD 59.11 7.46
RSD 0.15 0.04
228 1 362.20 158.73
2 448.80 173.75
3 486.60 189.19
4 546.30 156.86
5 489.30 169.63
mean 466.70 165.63
SD 67.98 13.05
RSD 0.13 0.08
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Continued

Nature Sample Elongation at break (%) Initial modulus (N/mm~*2)
exposure time no.
(weeks) Accelerated UV exposure | Accelerated UV exposure
304 i 119.30 158.73
2 133,70 173,75
3 182.30 189.19
4 125.30 199.25
5 142.00 156.86
mean 140.5 175.56
SD 24.88 18.60
|RSD 0.18 0.11
380 i 286.70 186.29
2 239.00 189.61
3 331.90 199.49
4 356.70 167.25
5 188.10 191,33
mean 280.50 186.79
SD 68.46 11,96
RSD 0.24 0.06
456 1 53.46 180.27
i 54.96 188,21
13 42,86 231.40
4 33.79 . 199.02
5 78.76 208.79
mean 52.717 201.54
SD 16.88 19.88
RSD 0.32 0.10
532 i . 49.03 265.78
2 4138 236.13
3 42.71 267.40
4 36.79 24298
5 47.29 239,32
mean 43.45 250.32
SD 4,87 15.06
RSD 0.11 0.06




Continued
Nature Sample Elongation at break (%) Initial modulus (N/mm~2)
exposure time no.
{weeks) Accelerated UV exposure | Accelerated UV exposure

608 1 60.94 26743
2 51.78 26496
3 57.85 249.11
4 50.28 24298
5 42.70 242,73
| mean 52.71 253.44

sD 7.09 11.95

RSD 0.13 0.05
684 1 37.06 250.55
2 52.87 284.24
3 . 46.96 27591
4 30.64 253.47
5 2%.20 225.03
mean 39.34 257.84

sD 10.31 23.30

RSD 0.26 0.09
760 i 27.44 268.82
2 27.27 252.66
3 29.28 257.43
4 32.20 267.86
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Figure C18 Stress-strain curve of unexposed LDPE films
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Figure C19 Stress-strain curve of LDPE films after 4 weeks in outdoor exposure
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Figure C20 Stress-strain curve of LDPE films after 8 weeks in outdoor exposure
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Figure C21 Stress-strain curve of LDPE films after 12 weeks in outdoor exposure
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Figure C22 Stress-strain curve of LDPE films after 16 weeks in outdoor exposure
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Figure C23 Stress-strain curve of LDPE films after 20 weeks in outdoor exposure
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Figure C24 Stress-strain curve of LDPE films after 24 weeks in outdoor exposure
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Figure C25 Stress-strain curve of LDPE films after 152 hours in Xenotest
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Figure C26 Stress-strain curve of LDPE films after 304 hours in Xenotest
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5 31.804 3.018 9.736 78.76 5.000 0.0620
mean 3,603 3.121 10.07 52.77 5.000 0.0620
standard 0.263 0.268 0.86 16.88 0,000 0.000Q0
deviation

Figure C27 Stress-strain curve of LDPE films after 456 hours in Xenotest
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Figure C28 Stress-strain curve of LDPE films after 760 hours in Xenotest
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