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APPENDIX A

Effect of pH

Table A 1 The data of degree of swelling ofblend films in pH buffer
solution pH =3,

Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation
0 416 4375 4923 45,71 3.05

20 63542 61682 61683 62302 1074
40 196025 ~ 1899.04 194921 193617 3262

50 dissolved  dissolved  dissolved
60 dissolved dissolved ~ dissolved
80 dissolved dissolved dissolved

100 dissolved  dissolved  dissolved



Table A2 The data of degree of swelling of blend films in pH buffer solution
pH=4,

Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation
0 41.01 4211 432 4248 1.69

20 500.79 49863  499.79 50140 3.84
40 1567.05 143278 150891 150291  67.34

0 dissolved dissolved dissolved
60 dissolved  dissolved ~ dissolved
80 dissolved ~dissolved  dissolved

100 dissolved  dissolved  dissolved

Table A3 The data of degree of swelling of blend films in pH buffer solution
pH =5,

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 50.00 50.66 51.02 50.56 0.52

20 67.80 61.80 76.20 68.60 1.23
40 10366  99.90 105.61 103.06 2.90
50 10538 10841 113.93 109.24 4.34
60 12807 12157 11588 12184 6.10
80 14000 14554 15455 14670 1.34
100 15667 15385 160.75 157.76 3.54



Table A 4 The data of degree of swelling of blend films in pH buffer solution
pH =6
Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation
0 4758 4808 4452 4673 193
20 0510 6568 660l  65.60 0.46
40 7340 6786 7014 7047 2.8
50 8006 7626 7865 7832 192
60 1284 7083 7098 7155 112
80 oL4r 838 98325 9103 2.46
100 8299 7439  8L09 7949 451

Table A 5 The data of degree of swelling of blend films in pH buffer solution
pH="T.

Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation

0 50.75 5443 52201 5206 112

20 5.5 5000 5200 5275 129

40 7265 6866 6992 7041 173

50 7983 7634 768  77.66 115

60 8.37 8031 8499 8356 167

80 830 8126 8207 89 0.84

100 o701 9107 9374 93.94 1.56



Table A« The data of degree of swelling of blend films in pH buffer solution
pH =8,
Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation
0 316 4531 4369 4405 112
20 68.93 68.71 6659  68.08 1.29
40 7608 7904 1601 77.04 173
50 70.55 12,66 7082 7134 1.15
60 63.43 66.58 6599  65.33 167
80 6587 6698 6533  66.06 0.84
100 57.14  60.5 5897 58.79 156

Table A 7 The data of degree of swelling of blend films in pH buffer solution
pH =9,
Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation
0 3186  3L65 344 3198 0.41
20 3125 3286 32.02 32.04 0.81
40 3984 4390 4151 4175 2.04
50 B3R 412 4120 402 1.64
60 3044 4171 4128 4081 121
80 4186  40.58 42,01 41.15 0.9
100 233 8342 4287 4287 0.5



Table A s The data of degree of swelling of blend films in pH buffer solution
pH =11
Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 5586 6288 6541 6138 4%
20 1431 72.80 7629 7449 175
40 7103 71.84 1259 718 078
50 1391 74.81 1368 7413 0.60
60 77.95 74.16 7699 7637 197
80 76.92 14.26 1652 7613 156
100 79.02 80.51 7979 7977 075

Table A9 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH =3,

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation

0 416 4375 2923 4571 3.05

20 376.05  380.95 39031 38244 1.25

40 75985  767.76 81183 71981 2801

50 14242 76174 78089 76168 1924

60 07396 101678 99792  996.22  21.46

80 104667 104775 113118 106807  42.08

100 04054 109079 112054 105062  96.49



Table A 10 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH = 4.
Degree of swelling (%)

Chitosan
content (%)
0
20
40
50
60
80
100

X
41.01
356.35
691.95
647.06
821.78
1711.32
1119.28

X2
.11
389.86
610.44
714,86
613.19
1671.26
1069.33

X3
44,32
365.87
171,01
129.63
822.21
159.711
120041

Average

42.43

370.69
757.80
697.18
§21.08
1660.77
1129.67

Standard
deviation
1.69
17.27
60.34
44,03
1.37
56.54
66.16

Table A Il The data of degree of swelling of crosslinked blend films in pH
buffer solution pH=5.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
50.00
102.25
135.62
135.44
15091
149.23
154.90

X2
50.66
89.33
119.77
120.19
139.46
150.79
164.18

X3
51.02
94.74
125.30
134.20
148.21
151.79
159.26

Average

50.56
95.44
126.90
129.94
146.21
150.60
159.45

Standard
deviation
0.52
6.49
8.04
8.47
6.00
1.29
4.64

63



Table A 12 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH = 6.

Degree of swelling (%)

Chitosan
content (%)
0
20
40
50
60
80
100

Xl
41.58
66.16
6291
100.77
98.52
113.68
121.54

X2
48.08
65.12
90.87
105.28
110.89
110.29
132.52

X3
44.52
67.04
88.53
10243
108.78
109.85
124.48

Average

46.73
66.12
81.44
102.63
106.06
11121
126.18

Standard
deviation
193
0.96
4.09
2.28
6.62
2.10
4,06

Table A 13 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH =7,
Degree of swelling (%)

Chitosan
content (%)
0
20
40
50
60
80
100

X
50.75
62.23
16.74
67.01
6191
83.87
67.04

X2
54.43
75.00
61.82
88.52
1197
90.51
61.48

X3
5221
68.56
719.93
89.69
78.95
88.47
89.26

Average

52.46
68.60
719.50
88.41
19.48
67.62
85.93

Standard
deviation
1.85
6.39
2.57
1.34
2.13
340
401

64



Table A 14 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH = s.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
43.16
14.65
12,99
1351
1348
69.74
61.36

X2
45.31
15.12
74.98
1201
73.99
14.82
68.59

X3
43.69
7548
75.96
70.89
14.24
13.26
69.58

Average

44,05
75.08
14.64
12.14
13.17
1261
66.51

Standard
deviation
1.12
0.42
151
131
041
2.60
4.49

Table A 15 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH = 9.

Chitsan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

Xl
31.86
44,07
43,04
41.22
53.13
48.28
45.58

X2
3165
36.76
43.84
4454
56.76
4744
41.58

X3
32.44
43.57
43.02
44.58
4.2
46.59
44,05

Average

31.98
4147
43.30
45.45
54.72
4144
43.74

Standard
deviation
041
4,08
047
154
1.86
0.85
2.02

65



Table A 16 The data of degree of swelling of crosslinked blend films in pH
buffer solution pH = 1.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
59.86
66.31
70.34
68.75
76.62
14.56
6191

X2
62.88
85.69
79.58
76.52
15.682
18.92
19.56

X3
65.41
86.97
60.24
1251
60.09
1531
80.07

Average  Standard

61.38
86.32
16.72
12.99
1151
76.28
60.51

deviation
4.95
0.64
5.54
3.89
2.21
2.32
1.24

66



APPENDIX B
Effect ofsalt type

Table B 1 The data of degree of swelling of blend films in 0.25 M LiCl
solution.

Chitosan Degree of swelling (%) Average  Standard
content (%) X X2 X3 deviation

0 50.60 47.14 4420 4733 317

20 50.57 41,84 4946  47.29 4.75

40 61.95 55.88 62.35 60.06 363

50 52.09 51.75 53.38 54.41 2.97

60 61.14 18.91 7943 7316 1041

80 93.69 18.81 65.98 7949 1387

100 63.49 67.61 65.31 69.47 2.06

67



Tahle B2 The data of degree of swelling of crosslinked blend films in 0.25 M

NaCl solution.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
38.12
41.29
62.15
64.92
19.17
83.75
65.95

X2
36.92
50.89
63.29
65.71
60.24
60.63
10,51

X3
38.24
46.27
62.28
60.99
79.05
63.86
68.84

Average  Standard

37.63
48.15
62.97
63.87
79.49
82.75
68.30

deviation
0.96
2.43
0.62
2.53
0.66
183
2.52

Table B 3 The data of degree of swelling of blend films in 0.25 M CaCl2

solution.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

Xl
38.62
54.32
63.96
1154
70.59
66.67
83.75

X2
34.44
56.11
63.28
73.19
13.58
68.29
67.32

X3
36.92
53.25
65.77
13.21
12,01
69.08
68.23

Average

36.53
54.56
64.34
68.50
12.06
68.01
86.43

Standard
deviation
2.09
1.45
1.29
4.68
1.50
123
2.37

68



Table B4 The data of degree of swelling of blend films in 0.25 M AlCL
solution.

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 43.62 38.84 43,62 42.03 2.76

20 20083 19957 21039 20360 592
40 43506  480.83 45821 45803  22.89
50 69%6.40 6918 12514 70445 1807
60
80
100

Table B 5 The data of degree of swelling of blend films in 0.25 M FeCI3
solution.

Chitosan Degree of swelling (%) Average  Standard
content (%) Xl X2 X3 deviation
0 31.21 32.08 34.02 34,68 3.67

20 150.23 148.32 14336 14730 3.5
40 31069  395.20 31124 37904 1999
50 69085  701.25 67958 69056 1084
60
80
100
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Table B The data of degree of swelling of crosslinked blend films in 0.25 M

LICl  solution.

Chitosan
content (%)
0
20
40
50
60
80
100

Table B 7 The data of degree of swelling of crosslinked blend films in 0.25 M

NaCl solution.
Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
50.60
66.13
65.06
69.70
86.24
61.25
76.56

X2
40.14
10.22
68.33
75.00
68.64
91.95
61.19

X3
44.26
1431
70.37
12.09
67.50
93.90
19.25

Degree of swelling (%)

Xl
38.92
69.50
75.90
14.55
76.63
68.75

711,697

X2
31.25
68.86
14.51
14.23
78.99
12.14
13.26

X3
3941
64.83
76.25
75.36
11.52
73.19
13.95

Average  Standard

45.00
10.22
67.92
12.22
67.46
88.90
79.00

deviation
5.21
4,09
2.68
217
1.20
6.73
2.33

Average  Standard

38.39
67.73
75.95
14.71
11.58
71.36
12.97

deviation
1.09
2.53
0.92
0.58
0.98
2.32
1.16



Table Bs The data of degree of swelling of crosslinked blend films in 0.25M

CaCl2solution.
Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

Xl
38.51
54.12
63.96
71154
70.59
66.67
83.75

X2
34.92
5.69
60.28
68.52
73.98
10.26
60.32

X3
31.74
53.35
59.67
10.24
70.99
69.64

79.65

Average  Standard

36.92
54.39
61.30
70.10
71.85
68.86
81.24

deviation
2.12
1.19
2.32
151
1.85
193
2.20

Table 9 The data of degree of swelling of crosslinked blend films in 0.25 M

A1C13solution.
Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

Xl
43.62
196.23
333.15
398.73
370.09
597.12
402.63

X2
38.84
193.05
299.38
372.00
406.79
565.04
416.41

X3
43.62
190.83
286.48
351.38
394.94
566.67
429.29

Average  Standard

42.03
193.37
306.34
374.04
390.61
576.48
416.11

deviation

2.76

2.71

24.10
23.74
18.73
18.42
13.33

i
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Table 810 The data of degree of swelling of crosslinked blend fdms in 0.25 M

FeClj solution.
Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

X
31.21
116.55
236.51
284.21
440.66
490.28
450.19

X2
32.08
115.23
240.29
288.38
45121
500.25
461.27

X3
34.02
11594
239.58
288.78
44447
495.57
453,53

Average  Standard

34.46
11591
238.79
281.12
44545
495.37
455.66

deviation
2.62
0.66
201
2.53
5.34
499
5.54



APPENDIX C

Effect of AlC13 concentration

Table ¢ 1 The data of degree of swelling of crosslinked blend films in 0.5 M
Aici3 solution.

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 34.52 34,06 34.20 3429 00325

20 13119 12857 13036 13004 134
40 13953 13373 13492 13606 3.6
50 16548 15169 16404 16040 758
60 158.33 148.89 16152 15291 A48T
80 187.10 187.72 19273 18918  3.09
100 181.03 179.75 16667 11582 195
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Table ¢ 2 The data of degree of swelling of crosslinked blend films in 0.25 M

A1C13solution.
Chitosan
content (%)
0
20
40
50
60
80
100

Table ¢ 3 The data of degree of swelling of crosslinked blend films in 0.1 M
AICIj solution.

Chitosan
content (%)
0
20
40
50
60
80
100

Degree of swelling (%)

Xl
43.62
196.23
333.15
398.73
370.09
597.72
402.63

X2
38.84
193.05
299.38
372.00
406.79
565.04
41641

X3
43.62
190.83
286.48
35138
394.94
566.67
429.29

Degree of swelling (%)

Xl
35.85
300.00
492.86
590.10
541.22
678.57
619.35

X2
37.31
270.08
485.00
529.76
529.75
649.23
61143

X3
31.10
286.90
481.37
529.03
01474
621.52
84251

Average  Standard

42.03
193.37
306.34
374.04
390.61
576.48
416.11

deviation
2.76
2.71
24.10
23.74
18.73
18.42
13.33

Average  Standard

36.75
285.66
488.41
549.63
530.57
649.77
824.45

deviation
0.79
14.99
4,03
35.05
16.25
28.53
16.18



75

Table ¢ 4 The data of degree of swelling of crosslinked blend films in 0.01 M

AICI3solution,

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 35.62 36.36 37.93 36.64 118

20 0121 298.72 28367 29120 753
40 11681 66190 64762 67544 3653
50 877.5 620.00 887.04 86151  36.27
60 82490  847.25 85806 85340 556
80 136486 130000 148553 138346  94.15
100 80476 81391 66122 82663  30.30

rable G5 The data of degree of swelling of crosslinked blend films in 0.001 M
AICI3solution.

Chitosan Degree of swelling (%) Average  Standard
content %) Xl X2 X3 deviation
0 32.67 34.72 38,01 35.13 2.69

20 18731 21458 19194 19796 1457
40 21143 305.56 32714 30138  28.09
50 62632  5/8.65 58854 59784  25.16
60 46250 59241 93377 53623  66.71
80 560.75 51831 56986 55131 2865
100 51033 51429 50143 50868  6.59
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rabte G The data of degree of swelling of crosslinked blend films in 0.0001M

AICI3solution.
Chitosan
content (%)

0

20
40
50
60
60
100

Degree of swelling (%)

X
36.36
71,92
62.69
76.60
101.49
108.97
95.56

X2
3741
92.59
92.17
12.17
100.00
11519
86.76

X3
35.94
78.26
94.17
19.17
67.14
11567
98.57

Average

36.97
60.92
83.01
75.98
%.21
11328
93.63

Standard
deviation
0.76
10.59
17.62
354
1.89
374
6.14



APPNDIX D

Effect of FeCl3concentration

Table D 1 The data of degree of swelling of crosslinked blend films in 0.5 M
FeCl3solution.

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 42.42 40.74 3.33 38.83 4.84

20 62.02 62.02 68.47 64.17 3.12
40 11129 107.09 12410 11416 8.6
50 128.32 11163 11304 11766 9.26
60 14779 147.06 15175 14887 252
80 19479 17195 18902 18712 8.78
100 21757 215.00 20725 21327 537

11



Table D 2 The data of degree of swelling of crosslinked blend films in 0.25 M
FeCh solution.

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 31.21 32.08 34,02 34.46 2.62

20 116.95 115.23 11594 11591  0.66
40 23651 240.29 23958 23879 201
50 26421 288.38 288.78 28712 253
60 44066 45121 A447 44545 534
80 49028 500.25 49557 49531 499
100 450.19  461.27 4553 45566 554

Table D 3 The data of degree of swelling of crosslinked blend films in 0.1 M
FeCl3solution.

Chitosan Degree of swelling (%) Average  Standard
content %) Xl X2 X3 deviation
0 35.59 39.31 3967 3819 226

20 216.57 187.38 19726 20040 1485
40 343.68 3400 3902 34757  10.09
50 4203 43043 44430 43892 144
60 12105 68112 06333 68850  29.56
80 98095  887.30 04844 93890 4755
100 585.71  5/9.92 5%.01 98725 860
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Table D4 The data of degree of swelling of crosslinked blend films in 0.01 M

FeCl3solution.

Chitosan Degree of swelling (%) Average  Standard
content (%)  XI X2 X3 deviation
0 35.94 32,61 34,65 34.40 1.68

20 15625 15385 15000 15337 315

40 12191 74234 16250 74427 1735
50 14868 71194 82833 76298  59.50
60 92889 106325 106983 102066  79.54
60 163971 168933 173008 168637  45.26
100 829.72 87222 60461 84552  35.97

Table D 5 The data of degree of swelling of crosslinked blend films in 0.001 M
FeCl3solution.

Chitosan Degree of swelling (%) Average  Standard
content %)  XI X2 X3 deviation
0 38.46 38.30 42.67 3981 2.48

20 15306 15565 13691 14854 1015
40 51852  578.17 56429 57366 812

50 67438  651.38 619.74 65050  27.96
60 82446  895.56 67222 86408  36.24
60 17067 111220 127222 118503  80.97
100 689.29 63584 62604 65106  33.34



Table D 6 The data of degree of swelling of crosslinked blend films in 0.0001
M FeCl3solution.

Chitosan Degree of swelling (%) Average  Standard
content %)  XI X2 X3 deviation
0 3121 38.00 37.36 31.52 0.42

20 54.31 56.45 52.59 44T 193
40 2.2 12.19 1467 13.23 1.28
50 9212 87.67 9091 90.23 2.30
60 10482 10647 10690 10606 110
80 11351 114.06 11061 11273 18
100 10345  11n 109.76 10811  4.09
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