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APPENDICES
Appendix A Determination of the Molecular Weight of Chitosan

Table AL Running time of solvent and chitosan treated 1s solution

Concentration Time (second)

(¢/100ml) . 2 3 Average
0.0000 98.78 98.70 98.61 98.70
0.0125 112.12 112.05 112.08 112.08
0.0250 126.56 126.59 127.02 126.72
0.0500 159.37 159.18 159.21 159.25
0.0750 194,90 19472 194.95 194.86
0.1000 236.55 236.37 236.66 236.53

Table A2 Data of relative viscosity cnreiy, Specific viscosity (rjsp), and reduced
VISCOSity (rjred) 0f chitosan solution with various concentrations

Concentration Prel Psp Pred Inftlrel)/c
(9100 ml)
0.0000 1.0000 0
0.0125 1.1257 1.14 0.14 10.85
0.0250 1.2613 1.28 0.28 11.36
0.0500 15761 1.61 0.61 12,27
0.0750 1.9049 1.97 0.97 12.99

0.1000 22193 240 140 13.97
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Figure Al Plot of reduced viscosity ( i) and In(( rei)/c) versus concentration of
chitosan solution: « = (rjsp/c) and 0 = In(( rei)c).

The viscosity-average molecular weight of chitosan was determined base on
Mark-Houwink equation. The K and values were according to Wang cl al. (1997).

[ 1=(6.59 x 10'5 Moss

Where [ ] = intrincsic viscosity
M = viscosity-average molecular weight
Interception: [ ] = 13.75
From calculation;
Moss = (13.75)/6.59 x 105=2.08 x 105
0.88 logM = log[2.08 x 109
log M = 6.044
M= 1.10 x 105
The viscosity-average molecular weight of chitosan obtained from calculation
was 1.10 x 106 g/mol.



Table A3 Running time of solvent and chitosan treated 2nd solution

Concentration
(g/1ooml)

109.31
123.85
138.25
171.90
206.00
245.78

1

109.72
123.56
138.12
171.75
206.22
245.90

Time (second)

2

109.09
123.59
138.28
171.64
206.25
245.78

3

109.3733
123.6667
138.2167
171.8300
206.1567
245.8200

Average

109.31
123.85
138.25
171.90
206.00
245.78

10

Table A4 Data of relative viscosity ( rei), specific viscosity ( p), and reduced
viscosity ( red) of chitosan solution with various concentrations

Concentration
(9100 ml)

0.0000
0.0125
0.0250
0.0500
0.0750

0.1000

D

1.0000
1.1307
1.2637
1.5710
1.8849
2.2475

T

0
0.1307
0.2637
0.5710
0.8849
1.2475

Tired

10.4547
10.5486
11.4208
11.7985
12,4753

In[ reiJlc

9.8258
9.3622
9.0348
8.4516
8.0983
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Figure A2 Plot of reduced viscosity ( p/c) and In((r|ri)/c) versus concentration of
chitosan solution: « = ( plc)and o= In((rirei)/c).

The viscosity-average molecular weight of chitosan was determined base on
Mark-Houwink equation. The K and values were according to Wang et al (1997).

[ 1=(6.59 x 105 Mogs

Where [ ] = intrincsic viscosity
M = viscosity-average molecular weight
Interception: [ ] = 12.20
From calculation;
M- es = (12.20)/6.59 x 10'5= 1.85 x 105
0.88 logM = log[1.52 x 109]
logM = 5.98
M =998 x 105
The viscosity-average molecular weight of chitosan obtained from calculation
was 9.68 x 105 g/mol.



Table A5 Running time of solvent and chitosan treated 3rdsolution

Concentration
(g/1ooml)

0.0000
0.0125
0.0250
0.0500
0.0750

0.1000

1

109.31
121.28
133.66
160.81
191.24
225.25

Time (second)

2

109.72
121.16
133.47
161.06
191.15
225.75

3

109.09
121.18
133.82
161.19
191.16
225.53

Average

109.3733
121.2067
133.6500
161.0200
191.1833
225.5100

2

Table As Data of relative viscosity (rjrei), Specific viscosity ( p), and reduced
viscosity (  red) of chitosan solution with various concentrations

Concentration
(91100 ml)

0.0000
0.0125
0.0250
0.0500
0.0750

0.1000

T)rel

1.0000
1.1082
1.2220
14722
1.7480
2.0618

/\sp

0
0.1082
0.2220
04722
0.7480
1.0618

Tired

8.6650
8.8785
0.4441
9.9721
10.6184

In[ rellic

8.2184
8.0183
1.1352
1.4462
1.2360
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Figure A3 Plot of reduced viscosity ( plc) and In((r|rei)/c) versus concentration of
chitosan solution: » = ( plc)and 0= In(( rei)c)

The viscosity-average molecular weight of chitosan was determined base on
Mark-Houwink equation. The K and values were according to Wang el al. (1997).

[ ]=1(6.59 x 105 Moss

Where [ ] = intrincsic viscosity
M = viscosity-average molecular weight
Interception: [ ] = 10.40
From calculation;
Moss = (10.40)/6.59 x 105= 1.57 x 105
0.88 logM = log[l .26 x 109
log M = 5.90
M =8.07 x 105
The viscosity-average molecular weight of chitosan obtained from calculation
was 8.07 x 105 g/mol.



Table A7 Running time of solvent and chitosan treated 4th solution

Concentration
(g/tooml)
0.0000
0.0125
0.0250
0.0500
0.0750

0.1000

1

109.31
118.93
129.15
151.47
176.78
204.99

Time (second)

2

109.72
118.92
128.84
151.64
176.65
204.89

3

109.09
118.98
129.03
151.38
176.85
204.98

Average

109.3733
118.9433
129.0067
151.4967
176.7600
2049533

14

Table As Data of relative viscosity ( rei), specific viscosity ( p), and reduced
viscosity ( red) of chitosan solution with various concentrations

Concentration
(9100 ml)

0.0000
0.0125
0.0250
0.0500
0.0750

0.1000

Orel

1.0000
1.0875
1.1795
1.3851
1.6161
1.8739

/\Sp

0
0.0875
0.1795
0.3851
0.6161
0.8739

red

6.9999
1.1803
1.7021
8.2149
8.7389

Inhrei]lc

6.7104
6.6039
6.9159
6.4003
6.2802
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Figure A4 Plot of reduced viscosity ( p/c) and In(( rei)ic) versus concentration of
chitosan solution: = ( p/c)and 0= In(( rei)kc).

The viscosity-average molecular weight of chitosan was determined base on
Mark-Houwink equation. The K and values were according to Wang el al. (1997).

[ ]=(6.59 x 10'5) Moss

where [ ] = intrincsic viscosity
M = viscosity-average molecular weight
Interception: [ ] =9.2
From calculation:
Moss = (9.2)/6.59 x 105= 1.39 x 105
0.88 logM = log [1.39 x 109]
logM = 5.85
M=7.02 x 105
The viscosity-average molecular weight of chitosan obtained from calculation
was 7.02 x 105 g/mol.



Appendix B Contact Angle Measurement

Figure B1 Water contact angle images of the four polymeric films (a) before and (b
after DBD plasma treatment for 10 .

16
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Table B1 Effect of DBD plasma treatment time on water contact angle values of
four polymeric films

Time of plasma

treatment ()

0
5
10
20
30
40
50
60
90
120

PVC

715020.94
52501 131
46.4 0+ 2.02
46.90+4.14
4790+ 4.09
48.70+2.48
43.00£4.50
4230+2.81
43.6 0 +4.03
4780 15.12

Types of polymeric films

PE

9520+ 1.37
47.70+ 0.67
45.7020.35
46.0ex 135
4630+ 0.70
46.2 0+ 0.67
458 010.43
45.70+0.85
4420+ 123
443 e+ 163

0 = water contact angle values

Y

9490+0.74
54102 0.76
50.30+0.92
50.8 0+ 0.80
506 0+ 173
51.80+0.77
51.9010.71
51.70+0.43
bl.7¢+ 198
5200+ 1.94

PLA

1240+ 111
55.0e+ 1.09
53.80+0.82
53.80£0.90
b48et 114
55.70£0.84
54.7¢+ 196
5260+ 142
5340+ 153
49.90+ 1.80

Appendix ¢ Effect of Plasma Treatment Time on The Mechanical Properties

Table CI Effect of plasma treatment time on tensile strength of four polymeric films

Type of
polymeric films  untreated
PVC 1.6720.83
PE 2.570.28
PP 5.641.04
PLA 7.93t1.90

Tensile strength (MPa)

5

6.59+1.52
1.93£0.35
5.31+1.83
1.75£1.93

10§

6.20+2.87
1.92+0.28
5.29+1.34
1.20£1.75

30

3.06£0.21
1.6620.28
5.33+0.82
1.18+1.16
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Table C2 Effect of plasma treatment time on elongation at break of four polymeric
film

Type of Elongation at break (%)

po%mm untreated 5 10s 30
PVC 1734413020 1446214872  141.69i21.05 126.31i8.83
PE 647.20i50.77  519.87+243.07 519.111168.43 488.52il75.54
pp 610.21£97.98  604.18i194.57 602.44i38.31  580.44il50.12
PLA 5.9012.72 5.05U.66 4.16i0.66 3.680.27

Appendix D Kjeldahl Method

Table D1 Effect of the number of washing cycle on the amount of deposited chitosan
on polymeric films (polymeric films coating with 2% chitosan concentration)

Type of Amount of deposited chitosan* (pg/cm?)
polymeric Leycle 2 cycles 3 cycles 4 cycles
films
PVC 64.1811692  38.07il54  3156i4.02  25.02il.54
PE 245.82i3.08  194.16i231  115.77i3.29  115.30i3.08
PP 246.91i1.54  194.70il54  123.55i9.33  122.91il3.84
PLA 197.96i3.08  97.35il0.00  91.21i3.09  81.58il.54

*(=3)
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Table D2 Amount of deposited chitosan on polymeric films with different

concentrations of chitosan

Chitosan
concentration .
(q/100m) PVC films
0.125 0£0.00
0.25 1.45i0.31
0.50 6.07+0.98
0.75 8.9540.23
1.0 22.28+2.02
2.0 31.5624.01

PE films

3.57£0.00
5.04i0.64
8.35+0.64
17.5311.28
32.34il.15
115.77i1.64

pp films

3.61U.53
6.42i0.00
13.59i0.78
21.4711.69
34.3516.64
123.55i9.33

Amount of deposited chitosan* (pg/cm2)

PLA films

1.64i0.00
6.55i0.77
1.87i0.76
14.75i0.00
24.11i2.01
91.21i3.08
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