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APPENDICES

Appendix A Tensile Properties and Tear Strength of Pure pp and pp
Nanocomposite Films

Table AL Film thickness of pure pp, PP/Surlyn, and pp nanocom posite films for
tensile tests

Sanple | _Thickness (mm)
machine direction fransverse direction
Neat PP 0.032 0.025
PP/Surlyn 0.045 0.044
PP/OBEN 0.045 0.041
PP/OBEN-Cu5 0.055 0.054
PP/OBEN-CulO 0.048 0.050
PP/OBEN-Cul5 0.044 0.045
PP/OBEN-Cu20 0.052 0.050

Table A2 Tensile strength of pure pp, PP/Surlyn, and pp nanocomposite films

Tensile strength (MPa)

Sample machine direction transverse direction

average SD. average SD.

Neat PP 316 495 26.4 308
PP/Surlyn 32.2 291 26.3 243
PP/OBEN 26.4 2.89 20.6 3.36
PP/OBEN-Cu5 22.2 105 220 117
PP/OBEN-CulO 26.8 2.88 211 348
PP/OBEN-Cul5 303 385 221 15

PP/OBEN-Cu20 29.7 13 226 245
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Table a3 Percentage of elongation at break of of pure pp, PP/Surlyn, and pp
nanocomposite films

% Elongation at break

Sample machine direction transverse direction

average SD. average SD.

Neat pp 400 44.27 320 10.29
PP/Surlyn 360 37.01 340 40.60
PP/OBEN 340 17.60 290 34.48
PP/OBEN-Cu5 280 21.02 320 1567
PP/OBEN-CulO 330 3120 320 24.86
PP/OBEN-Cul5 310 14.39 290 19.03
PP/OBEN-Cu20 340 1091 290 34.15

Table A4 Film thickness of of pure pp, PP/Surlyn, and pp nanocomposite films for

tear tests
Thickness (mm)
Sample
machine direction transverse direction
Neat PP 0.029 0.027
PP/Surlyn 0.047 0.047
PP/OBEN 0.038 0.035
PP/OBEN-Cu5 0.059 0.054
PP/OBEN-CulO 0.057 0.053
PP/OBEN-Cul5 0.050 0.048

PP/OBEN-Cu20 0.050 0.050
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Table A5 Maximum load ofofpure pp, PP/Surlyn, and pp nanocomposite films

Maximum Load  (kgf)

Sample machine direction transverse direction

average SD. average SD.

Neat PP 0.197 0.029 0.246 0.021
PP/Surlyn 0.339 0.063 0.423 0.062
PP/OBEN 0.249 0.050 0.318 0.045
PP/OBEN-Cub 0.378 0.077 0.456 0.049
PP/OBEN-CulO 0.338 0.039 0.384 0.050
PP/OBEN-Cu 15 0.352 0.061 0.414 0.047
PP/OBEN-Cu20 0.374 0.083 0.439 0.087

Table A6 Tear strength at maximum load of of pure pp, PP/Surlyn, and pp
nanocomposite films

Tear strength at maximun Load (kgficm?)

Sample machine direction transverse direction

average SD. average SD.

Neat PP 27185 1.260 35.343 1261
PP/Surlyn 28.484 2111 35.290 3214
PP/OBEN 25523 2.468 35.548 1937
PP/OBEN-Cu5 25.017 2.892 BT 3317
PP/OBEN-Cu 10 23.394 1.709 28.612 1845
PP/OBEN-Cu 15 21545 3.109 34.391 3451

PP/OBEN-Cu20 29.850 3.09 34.875 5.761



125

Appendix B TVBN Results

Table BL TVBN results

Hours 0.01 HC1 (ml) TVB-N (mg/100g)
0 0.15 10.08
3 0.20 13.44
6 0.20 13.44
g 0.60 40.32
12 0.80 53.76
15 1.00 67.20
18 1.00 67.20
2 1.00 67.20

24 1.00 67.20
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Appendix ¢ Colour (in Lab system) of MGT/EVA films in the ammonia sensing test and fish spoilage test
Table CI Colour (in Lab system) of2 % MGT/EVA films in the ammonia sensing test

After immersed in ammonia solution

ammonia : : - -
s?\lmp|e concention o Before immersed in ammonia solution (14 hours) My "
0.
(mg/ml) L a b C L 2 b C  Deltac Deltac Deltal Deltal
399 05 0.0 050 403 05 0.1 051 001 04
1 distilled water 730 397 -04 01 041 400  -06 0.0 0600 019 023 03 0333
06 03 01 032 399 07 02 0713 04 03
400  -02 0.1 022 408  -04 0.2 045 02 08
2 5 1126 402 02 0.0 020 409  -04 04 057 037 0332 07 0700
207 04 0.0 040 403  -07 04 081 04 06
395 -06 0.2 063 402 07 0.6 092 029 0.7
3 10 1137 306 03 0.0 030 405 07 04 081 051 0368 09 0833
06 04 01 041 405  -06 04 072 03l 09
3096 05 01 051 405 07 0.3 0.76 025 09
4 15 1140 397 03 0.2 036 407  -06 05 0.78 042 0341 10 0.900
398 05 0.1 051 406  -07 05 086 0.3 08

5 20 1140 402 03 01 032 41 05 04 064 032 031 09 056/



127

Sample _ Tmonia Before immersed inammonia soluion T mmersed in ammonia soution

\ concenirain  pH (14 hours) Avg Avg

0.

(mg/ml) L a b C L a b C  Deltac Deltac Deltal Deltal

401 -04 01 041 409 -0.6 05 0.78 0.37 08
40.0 0.3 0.0 0.30 400 -0.6 04 0.72 042 0.0
40.2 0.3 03 042 404 0.7 04 081 0.38 02

6 5 114 09 -0.2 01 0.22 404 05 05 071 048 0410 05 0.367
40.1 0.3 01 0.32 405 0.7 05 0.86 054 04
39.7 -0.2 0.0 0.20 410 -0.6 0.6 085 0.6 13

I 30 1140  39.7 05 01 051 405 0.7 06 092 041 049 08 1.067
39.3 05 01 051 404 0.7 06 092 041 11
40.2 -04 -0.2 045 405 05 0.7 0.86 041 03

8 35 1141 401 -0.2 0.1 0.22 409 05 04 0.64 042 0426 08 0.667

09 04 01 041 408 07 05 086 045 09
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Table C2 Colour (in Lab system) of4 % MGT/EVA films in the ammonia sensing test

After immersed in ammonia solution

ammonia - - o el

Iizmme concenaion Before immersed in ammonia solution (14 hours) " Ag . Ag

"~ (mg/ml) L a b c L a b C Delta c Delta L
01 12 41 1’ 9 w00 07 12 04 08

1 distilled water 1126 401  -11 04 17 402 10 04 18 009 0l67 01 0.367
01 -1 04 1 43 11 04 117 000 02
03 11 06 150 47 11 07 130 006 04

2 5 113 402 12 06 1% 402 10 06 17 018 0106 00 0.300
7 11 08 1% 402 w0 06 117 019 05
8 12 05 10 400 10 04 108 02 02

3 10 1140 %0 14 05 149 403 12 06 14 014 0123 03 0333
29 12 07 19 404 12 07 139 000 05
09 12 04 126 404 11 04 L7 009 05

4 55 140 400 11 04 17 403 11 04 117 000 002 03 0433
8 12 03 14 403 12 04 126 003 05
02 11 07 130 404 11 06 15 00 02

5 2 n4 %04 10 08 18 405 w0 07 12 006 003 o0l 0.133

05  -11 06 12 406 11 -06 12 000 0:1
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After immersed in ammonia solution

ammonia - - - -

Ezmme coenrtion  H Before immersed in ammonia solution (14 hours) - Ag il Ag

" (mg/ml) L a b c L a b c Delta ¢ Delta L
209 -1 0.6 1% 402 -1 0.6 1% 000 0.3

6 Pid 1140 400  -13 05 139 403 12 -06 13 006 00 03 0.367
208  -13 0.7 148 403 -1 0.7 10 017 05
09 11 04 17 403 -1 -0.6 1% 008 04

7 30 1141 400  -12 0.7 139 404 12 07 139 000 0012 04 0.500
01 -12 0.7 139 408 12 06 134 005 0.7
208  -12 05 130 401 -1 04 17 013 03

8 3 730 400  -12 0.6 134 404 -1 05 121 013 0134 04 0.367

02 13 1.0 164 406 12 09 150 014 04



Table C3 Colour (in Lab system) of 6 % MGT/EVA films in the ammonia sensing test

Sample
No.

1

ammonia
concentration
(mg/ml)

distilled water

10

20

pH

11.26

11371

1140

1140

1141

Before immersed in ammonia solution

L

39.8
39.8
403
404
401
39.6
40.2
401
39.8
405
399
405
405
40.0
40.7

a

04
0.3
0.3

0.0

03
05

0.0

0.2
0.6
03
05
05
{1
0.2
0.3

b

08
10
08
06
05
06
03
03
02
04
05
05
05
0.7
05

C

0.89
104
0.85
0.60
0.8
0.78
0.30
0.36
0.63
0.50
0.71
0.71
051
0.73
0.8

After immersed in ammonia solution

L

40.7
40.7
413
435
431
426
436
433
423
43
439
430
444
442
4T

(14 hours)

a b
0.7 0.6
06 08
06 08
06 13
05 14
04 17
06 16
06 14
09 14
09 14
09 15
09 14
0.7 15
08 13
08 11

0.92
100
100
143
149
175
171
152
166
1.66
175
166
166
153
136

Delta ¢

0.03
0.04
0.15
083
0.90
0.97
141
116
103
116
104
0.9
115
0.80
0.78

Avg.

Delta ¢

0.974

1.555

1632

1693

1514

130

Delta L

0.9
0.9
10
31
30
30
34
3.2
25
38
40
25
39
42
40

Avg.

Delta L

0.933

3.033

3.033

3433

4,033



Sample
No.

ammonia
concentration
(mg/ml)

2

30

pH

1140

1141

130

Before immersed in ammonia solution

L

404
403
404
39.8
39.8
399
399
40.2
401

a

0.2
0.0
01

0.2
0.2
0.2
0.2
01
0.2

b

0.6
05
0.7
08
08
08
0.6
0.6
06

C

0.63
0.50
0.71
0.82
0.82
0.82
0.63
061
0.63

After immersed in ammonia solution

L

448
44T
445
438
439
434
425
436
431

(14 hours)

a b
09 10
0.9 09
09 08
09 11
-1.0 14
08 16
038 18
09 17
0.8 19

C

13
121
120
182
172
179
197
192
2.06

Delta ¢

0.71
0.77
0.50
0.60
0.90
0.9
134
132
183

Avg.
Deltac
1.274

1.644

1985

131

Delta L

44
44
41
40
41
35
26
34
3.0

Avg,
Delta L
4.300

3.867

3.000



Table C4 Colour (in Lab system) of4  t% MGT/EVA films in the fish spoilage test

Sample Before contacted to fresh fish meat ~ After contacted to spoilage fish meat

No. Time L a b C L a b c
40.0 0.3 11 114 405 0.3 1.0 104
1 3 39.8 03 09 0.95 40.2 04 08 0.89

01 -04 0.9 098 403  -06 0.7 0.92
97 03 13 13 398 05 11 121
2 6 01 03 11 114 400  -06 0.9 108
400 03 11 114 400 05 08 0.94
01 -06 0.9 108 404 07 0.7 0.99
3 9 06  -05 13 139 402 05 10 112
06 06 11 12 404 05 10 112
95 05 14 149 398 08 10 128
4 iV, 306 05 13 139 397 06 10 (Y
97 05 12 10 05 06 0.9 108
97 05 10 12 408 05 08 0.9
8 20 06 05 12 130 404 04 08 089
399  -06 12 134 400 06 10 (Y

Deltac

0.10
0.05
0.06
0.13
0.06
0.20
0.09
0.27
0.13
021
0.23
0.22
0.17
041
0.18

Avg.

Delta ¢

0071

0.127

0.167

0.217

0.252

Delta L

05
04
0.2
0.1
01
0.0

03
06
08
03
0.1
02
11
08

0.1

Avg,

Delta L

0.367

0.067

0.567

0.200

0.667
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