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APPENDIX

Al. Data for tear resistance of nee starch-based HDPE blown films

Machine Direction (MD)

Starch Sample  Force Starch Sample  Force
Content Content

No. (mN) No. (MN)

(%) (%)
1 820 b 490
2 680 T 620
3 720 2.5 8 570
4 700 9 540
0 5 780 10 500
6 760 1 470
T 740 2 470
8 780 3 540
9 720 4 510
10 720 5. 5 480
1 480 6 470
2 660 T 490
2 3 480 8 520
4 640 9 460
d 580 10 440



Al. Data for tear resistance of rice starch-based HDPE blown films (cont.)

Starch
Content

(%)

15

10.0

Sample
No.

O 0o N O o1 &~ W PO —

[EEN
o

'S 2 TS ~UE SU R NG SN

Machine Direction (MD)

Force

(mN)

360
530
440
620
330
410
460
480
420
390
440
430
430
410
410

Starch
Content

(%)

10.0

125

Sample
No.

O© oo —~1 oSO

Looo\lcuo-lhool\.)HB

[——
o

Force
(MN)

420
420
400
430
430
310
380
400
430
420
460
390
420
410
400
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A2. Data for tear resistance of rice starch-based HDPE blown films

Transverse Direction (TD)

Starch Starch
Cantent Sample  Force Cantent Sample  Force
No.  (mN) No. (MN)
(%) (%)
1 1600 6 1130
2 1480 [ 1170
3 1640 2.5 8 1090
4 1560 9 1080
0 5 1400 0 180
6 1460 1 930
[ 1580 2 710
8 1540 3 800
9 1480 4 940
0 1480 5. 5 1160
1 1170 6 1020
2 1140 T 050
2.5 3 1190 8 910
4 1080 9 990
5 1080 0 g0



A2. Data for tear resistance of rice starch-based HDPE blown films (cont-|

Transverse Direction (TD)

Surch Sample  Force Strch Sample  Force
Content No mN) Content No mN)
(%) (%) |
1 860 6 510
2 830 T 640
3 950 100 8 650
4 650 9 620
1 d 670 10 570
6 630 1 520
T 780 2 510
8 780 3 500
J 740 4 470
10 730 125 h 530
1 600 6 470
2 650 T 540
100 3 560 8 520
4 520 g 460
d 670 10 480



A3. Data for tear resistance of tapioca starch-based HDPE blown films

Starch
Content

(%)

25

Sample
No.

O OO 1 o o1 &~ W PO

[——
o

'S 2 TN~ FU RN NC TN

Machine Direction (MD)

Force

(mN)

820
680
120
700
180
760
140
180
120
120
640
100
620
640
700

Starch
Content

(%)

2.5

5.0

Sample
No.

O© OO N4 O

@CD\IC)')C)‘I-PC}QI\DHB

[——
o

Force
(mN)

660
680
580
600
120
920
620
180
830
890
180
840
860
830
870
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A3. Data for tear resistance of tapioca starch-hased HDPE blown films (cont.)

Machine Direction (MD)

Starch Starch
Coner Sal\rlr;ple l(:rmi Contert Sall\lmple ForNce
(%) | W (mN)
L 10m 6 8
29 7 10
3 1050 00 8 820
41030 9 830
155 100 0 e
6 100 1 60
! 980 . 50
8 1000 30
J 880 4 70
0 90 25 5 g
L 800 6 570
2 710 7 610
00 3 000 g 0
4 880 9 590
d 790 10 600



A4, Data for tear resistance of tapioca starch-based HDPE blown films

Starch
Content

(%)

2.5

@ooﬂovcn-hwm,_\g

[——
[

o1l B W N

Sample

Transverse Direction (TD)

Force
(mN)

1600
1480
1640
1560
1400
1460
1560
1540
1480
1480
1630
1180
1300
1450
1400

Starch
Content

(%)

25

5.0

Sample

© OO 4 O

@oo\lovcnhc;ol\.),_\ls

[—
o

Force
(mN)

1370
1420
1340
1410
1290
1530
1560
1870
1830
1590
1480
1650
1680
1720
1610
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Ad4. Data for tear resistance of tapioca starch-hased HDPE blown films (cont.)

Starch
Content

(%)

15

10.0

Sample

W O —J4 o U1l B W N

[—
o

S 3 TN~ FU R NG RN

Transverse Direction (TD)

Force
(mN)

2850
3060
2100
3090
2990
2530
2920
2640
3190
2510
1500
1380
1630
1530
1370

Starch
Content

(%)

10.0

125

Sample
No.

O oo 4 O

@oo\lmm-hwm),_\cl—a‘

[——
o

Force
(mN)

1450
1440
1590
1610
1440
7190
880
780
780
850
900
770
930
800
840



A5, Data for tensile strength at yield of nee starch-based HDPE blown films

Machine Direction (MD)

Starch ample Tensile Starch Sampe Tensile
Content o strength Content o strength
(%) - (MPa) (%) - (MPa

I 3 I 123%
2 3015 2 12.20
0 3 2880 [ 3 12.06
4 914 4 11.99
o> 3001 5 12,44
1 1945 1 11.09
2 19.69 2 11.36
29 3 2021 100 3 1115
4 2183 4 1118
5 19.65 5 1147
1 15.24 1 11.10
2 1507 2 11.10
50 3 15.15 125 3 10.69
4 1541 4 10.78
5 15.31 5 1090



A6. Data for tensile strength at yield of nee starch-based HDPE blown films

Transverse Direction (TD)

Starch ample Tensile Starch Sample Tensile
Content No strength Content ) strength
(%) - (MPa) (%) - (MPa)

L a3 1 1163
2 7161 2 12.05
0 3 2804 1.3 3 11.85
& 0917 4 1158
5 843 5 11.49
1 1888 1 109
2 1847 2 10.98
2.5 3 18.23 100 3 0.84
4 1936 4 1039
5 1931 d 9.99
L 1409 1 9.89
2 13% 2 9.23
50 3 137 5 3 gg
4 1390 4 061
5 1341 d 9.20
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AT. Data for tensile strength at yield of tapioca starch-based HDPE blown

films

Starch
Content

(%)

2.5

5.0

L
=
S 2

')

Ol B O DO = O B WO | O B W Y

Machine Direction (MD)

Tensile
strength
(MPa)

3011
30.15
28.80
29.14
30.01
26.43
28.46
26.97
21.24
25.62
24.44
22.56
24.59
23.25
2387

Starch
Content

(%)

1.5

10.0

125

Ol B O O = o1 B WO o B Y -

Tensile
strength
(MPa)

20.97
22.44
2161
20.96
21.24
19.24
19.86
19.24
20.08
20.16
18.05
18.34
1831
16.39
17.07
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A8. Data for tensile strength at yield of tapioca starch-based HDPE hlown

films

Starch
Content

(%)

2.5

5.0

O1 B O O —, O B WO D e o1 BW DD

Transverse Direction (TD)

Tensile
strength
(MPa)

21.38
21.61
28,04
29.17
28.43
2548
25.54
25.83
25.64
21.35
21.44
21.82
22.16
22.10
22,68

Starch
Content

(%)

15

10.0

125

Gl B WM e ol BN e oW N

Tensile
strength
(MPa)

19.49
22.10
19.63
19.59
22.05
18.05
17.65
17.66
17.73
17.72
16.91
16.05
16.73
17.34
16.96



A9. Data for elongation at yield of nee starch-hased HDPE blown films

Starch
Content

(%)

25

5.0

Sample

(3 2 TN~ SR G RS - TN SO S GRS L SN U TN NG RN

Machine Direction (MD)

Elonga-
tion (%)

19.52
20.52
20.34
19.86
20.84
16.74
17.38
16.82
16.24
17.58
15.02
14.94
14.36
1518
15.76

Starch
Content

(%)

15

100

125

Sample
No.

Ol B WO N = Ol W N e o1 B N e

Elonga-
tion (%)

1222
1232
11.84
12.56
12.68
10.72
10.16
9.88
9.74
10.40
8.08
8.26
8.62
8.90
8.36

15



A10. Data for elongation at yield of nee starch-based HDPE blown films

Starch
Content

(%)

25

5.0

Sample
No.

O1 B O N — O B W O e o1 BELWw O

Transverse Direction (TD)

Elonga-
tion (%)

35.60
33.13
33.65
35.00
34.12
30.20
29.55
29.17
29.04
28.96
22.55
22.53
22.03
22.24
22.80

Starch
Content

(%)

15

10.0

125

Sample
No.

U1 B O O e O BV e o BELWwW N

Elonga-
tion (%)

23.25
22.90
2251
23.16
22.98
19.73
19.76
19.67
19.75
19.98
20.77
22.16
21.00
21.14
22.01

76
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All. Data for elongation at yield of tapioca starch-based HDPE blown films

Starch
Content

(%)

2.5

5.0

Sample
No.

(& 2 IEEE — N 'S N ) & NS 5 T~ S6 I NS BRSNS L TEE =N S'6 I )G RN

Machine Direction (MD)

Elonga-
tion (%)

19.52
20.52
20.34
19.86
20.64
16.62
18.52
17.94
17.22
18.36
15.66
16.88
16.24
15.52
15.30

Starch
Content

(%)

15

10.0

125

Sample
No.

Gl B WO N = Ol B W RN = o1 B W N e

Elonga-
tion (%)

14.32
15.68
14.84
1450
14.82
12.98
13.64
1412
14.46
1358
1222
1246
11.80
11.76
12.24



A12. Data for elongation at yield of tapioca starch-based HDPE blown films

Transverse Direction (TD)

Starch Sample  Elonga- Starch Sample  Elonga-
Content . Content .
No. tion (%) No.  tion (%)
(%) (%)
I 180 1 1252
2 1786 2 12,64
0 3 17.28 [ 3 1354
4 18.34 4 14,08
5 18.36 2 13.36
1 152 1 1112
2 1552 2 1158
25 3 14.86 100 3 1164
4 15.86 4 1082
5 16.02 5 11.36
L u» 1 9.84
2 1398 2 1054
50 3 14,64 125 3 1052
4 14.20 4 11,04
5 1470 5 10.68
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A13. Data for tensile strength at yield of nee starch-based HDPE blown films
after water treatment

Starch
Content

(%)

25

5.0

QD
=
S 3

D

Ol B WO N = O B WO O o1 B0

Machine Direction (MD)

Tensile
strength
(MPa)

30.21
30.12
28.99
29.12
30.18
17.64
1781
18.11
18.24
17.10
1382
1342
1342
1332
13.34

Starch
Content

(%)

15

10.0

125

L
= 3
=

Ol B O N | O B 0O o1 BEELW N -

Tensile
strength
(MPa

10.75
10.69
1044
10.69
10.51
10.27
9.67
991
9.75
9.42
9.47
8.89
8.9
8.96
9.04
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Al4. Data for tensile strength at yield of rice starch-based HDPE blown films
after water treatment

Starch
Content

(%)

2.5

5.0

Ol B O DO = O B WO = O B WO O

Transverse Direction (TD)

Tensile
strength
(MPa)

21.29
21.12
21.98
28.98
28.56
17.00
17.24
16.65
1741
17.05
1249
1248
12.23
12.28
1221

Starch
Content

(%)

15

10.0

125

Ol B WO N ol BN e o N e

Tensile
strength
(MPa)

9.55
10.02
9.79
9.89
951
8.96
8.72
8.79
8.94
9.33
1.99
8.21
8.13
8.20
8.00
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A15. Data for tensile strength at yield of tapioca starch-based HDPE blown
films after water treatment

Machine Direction (MD)

Starch Sample Tensile Starch Sample Tensile
Content o strength Content No strength
(%) (MPa) (%) - (MPa)

I 32 1 19.84
2 3012 2 20,01
0 3 2899 1.3 3 2051
4 291 4 1912
5 3018 d 19.41
L ug 1 16.74
2 2597 2 1661
29 3 uer 100 3 16.25
KK 4 1741
5 U7 5 17.40
L 2% I 1589
2 15 2 16.27
50 3 2068 125 3 16.11
4 3 4 16.15
5 A 5 16.07
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A16. Data for tensile strength at yield of tapioca starch-based HDPE hlown
films after water treatment

Transverse Direction (TD)

Starch anple Tensile Starch Sample Tensile
Content No strength Content ) strength
(%) - (MPa) (%) - (MPa)

L 19 1 17.72
2 an 2 18.67
0 3 % 1 3 17.31
4 2898 4 1759
O 2856 5 18.42
RRK I 158
2 2345 2 1541
2.5 3 2306 100 3 16.10
b nn 4 15.56
5 474 5 16,01
I 1985 I 1%
2 00 2 14.67
50 3 19.94 125 3 15.33
4 2010 4 14.89
5 2014 5 1539
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