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APPENDICES
Appendix A Surface Tension of Surfactant Solutions

Table A 1 Surface tension for solution of cpe, op(eo)io, and their mixtures

Total surfactant concentration Surface tension (mN/m)

(pM) a=0 a=02 a=050 a=075 a=10
20 7146 6847 6666 6400 60.80
40 69.27 6438 5971 5522  49.66
60 6725 5641 5516 4956 4592
80 6558 5379 5055 4744 4335
100 6245 5212 4696 4439 4122
200 5113 4519 4152 3786  30.66
300 0225 3087 3747 3378 3073
400 4815 386l BT 335 306/
500 417 3616 - 3566 3402 3049
600 3969 3630  3H78 3416 3140
700 3018 3652 H76  B378 3048
800 3859 3646 3HB6 3400 3160
900 364 3657 B BB 3051
1,000 3866 3616 360l 3380 344

3,000 3847 3636 3653 3386 308l

5,000 3856 3628 B84 3373 3089

7,000 B2 3612 BI3 3376 3079

10,000 3800 3636 3B B2 3086
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Appendix B Adsorption Isotherm of Surfactant Solution

Table B1 Adsorption isotherm on Hore of 1:0 molar ratio of cre:or(E0)io

Initial concentration
(mM)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (|iM)
1081
26.49
45.14
62.70
81.89
179.46
214.32
312.43
470.54
567.03
663.24
162.70
863.78
96351
2962.16
4962.16
6964.86
9962.16

Amount of surfactant adsorbed
(pmole/m2HDPE)
0.51
0.74
0.82
0.96
1.00
113
142
153
1.63
183
2.03
2.06
2.00
2.02
2.10
2.10
1.94
2.09



Table B2 Adsorption isotherm on HDPE of 3:1 molar ratio of CPB:OP(EQ)io

Total amountof ~ Cationic ~ Nonionic
Initial Equilibrium surfactant surfactant  surfactant

concentration  concentration adsorbed adsorbed  adsorbed
(M) (M) (pmole/m2 ~ (pmole/m2  (fimole/m2
HDPE) HDPE) HDPE)
20 9.80 0.56 0.42 0.14
40 23.13 0.93 0.70 0.23
60 40.00 1.10 0.83 0.28
80 56.33 1.32 0.99 0.32
100 73.20 1.48 111 0.37
200 159.73 2.23 1.68 0.55
300 251.14 2.37 1.7 0.60
400 352.97 2.60 2.05 0.55
500 450,07 2.76 2.07 0.69
600 546.40 2.97 2.23 0.74
700 647.34 2.92 2.18 0.74
800 146.67 2.97 2.23 0.74
900 845.70 301 2.22 0.79
1000 943.40 313 2.35 0.78
3000 2947.48 2.90 2.16 0.74
5000 4941.44 322 2.30 0.92
7000 6941.44 3.24 2.32 0.92

10000 9942.79 3.16 2.24 0.92



Table B3 Adsorption isotherm on HDPE of 1:1molar ratio of CPB:OP(EQ)io

Initial
concentration
(M)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

9.32
20.00
35.07
52.32
68.49
160.54
255.07
350.70
442.75
543.02
643.02
142.75
842.75
043.58

2041.97
494797
6936.94
9939.64

Total amount
of surfactant
adsorhed
(pmole/m2
HDPE)
0.59
1.10
1.38
153
175
2.19
2.50
2.12
3.16
317
317
317
318
313
2.88
2.89
350
334

Cationic
surfactant
adsorbed
(pmole/m2
HDPE)
0.31
0.55
0.69
0.75
0.87
1.08
1.25
1.39
1.60
159
1.59
1.60
161
161
1.50
150
1.65
1.49

Nonionic
surfactant
adsorhed
(pmole/m2
HDPE)
0.28
0.55
0.69
0.79
0.88
111
1.25
1.34
157
157
158
157
157
153
1.39
1.39
1.85
1.84

67



Table B4 Adsorption isotherm on HDPE of 1:3 molar ratio of CPB:OP(EQ)io

Initial
concentration
(M)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
()

6.35
11.60
24.55
221
54.86
14043
233.09
321.60
425.01
521.87
622,03
121.35
822.57
922.73
2924.10
4924.10
6924.10
9917.12

Total amount
of surfactant
adsorbed
(|imole/m2
HDPE)
0.76
157
1.96
2.09
2.49
330
368
432
4,15
431
4.30
4.35
4.29
4.21
4.20
4.19
421
459

Cationic
surfactant
adsorbed
(pmole/m2
HDPE)
0.21
0.42
0.49
0.52
0.56
0.85
0.88
0.97
0.97
0.96
0.99
1.03
0.97
1.00
0.97
0.97
0.97
0.90

Nonionic
surfactant
adsorbed
(pmole/m2
HDPE)
0.55
1.15
147
157
193
2.44
2.80
3.36
319
3.36
331
332
332
327
323
322
323
3.69

68



69

Table B5 Adsorption isotherm on HDPE of 0:1 molar ratio of CPB:OP(EQ)io

Initial concentration
(pM)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
10.83
23.33
3417
45.83
55.83
126.67
215.83
315.83
415,00
515.83
615.00
715.83
815.83
915.83
2916.67
4916.67
6916.67
9916.67

Amount of surfactant adsorhed
(pmole/m2HDPE)
0.51
0.92
143
1.88
2.43
4,05
4.64
4.63
4.67
4,64
471
4.66
4.66
4.67
4.60
4.59
4.61
4.60
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Table B6 Adsorption isotherm on PC of 1.0 molar ratio of CPB:OP(EQ)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
15.14
32.10
4157
63.51
80.00
17378
266.76
363.78
460.54
5h8.11
652.70
752.16
853.24
951.89
2954.05
4954.05
6951.35
9954.05

Amount of surfactant adsorbed
(pmole/m2PC)
0.24
0.35
0.60
0.80
0.97
1.8
1.62
1.76
192
2.04
2.31
2.32
2.28
2.34
2.24
2.24
2.3
2.24
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Table B7 Adsorption isotherm on PC of 3:1 molar ratio of CPB:OP(EQ)io

Total amount ~ Cationic Nonionic

Initial Equilibrium ~ ofsurfactant  surfactant surfactant

concentration ~ concentration adsorbed adsorhed adsorbed

(pM) (M) (pmole/m2  (pmole/m2  (pmole/m2
PC) PC) PC)
20 1333 0.32 0.24 0.08
40 26.10 0.68 0.47 0.20
60 39.73 0.99 0.74 0.24
80 56.60 1.14 0.85 0.28
100 1347 1.29 0.97 0.32
200 163.00 1.80 1.36 0.45
300 250107 2.44 183 0.61
400 343.13 2.76 2.07 0.69
500 436.73 3.08 2.31 0.77
600 533.60 323 2.42 081
700 634.28 320 2.39 081
800 733.33 3.25 2.44 0.81
900 832.64 328 2.43 0.85
1000 933.60 323 2.42 081
3000 2933.33 325 2.44 081
5000 4933.33 325 243 081
7000 6933.33 3.24 2.43 081

10000 9931.98 32 2.50 081
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Table B8 Adsorption isotherm on PC of 1:1 molar ratio of CPB:OP(EQ)io

Total amount Cationic Nonionic

Initial Equilibrium ~ of surfactant  surfactant surfactant

concentration ~ concentration adsorbed adsorbed adsorbed

(pM) (pM) (bmolem2  ([imole/m2  (pmole/m2
PC) PC) PC)
20 8.49 0.56 0.28 0.28
40 26.58 0.65 0.33 0.32
60 4356 0.80 0.39 041
80 61.64 0.89 0.45 0.45
100 73.15 131 0.66 0.65
200 158.09 2.04 1.03 101
300 247,95 2.53 1.28 1.26
400 335.34 3.15 157 158
500 430.14 341 1.70 171
600 529.86 341 171 1.70
700 628.47 349 1.70 1.79
800 730.14 340 1.70 1.70
900 830.14 340 1.70 1.70
1000 930.14 340 1.70 1.70
3000 2934.23 321 158 1.63
5000 4931.53 333 171 1.62
7000 6931.53 333 171 1.62

10000 9931.53 3.33 171 162
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Table B9 Adsorption isotherm on PC of 1:3 molar ratio of CPB:OP(EQ)io

Total amount ~ Cationic Nonionic

Initial Equilibrium ~ of surfactant  surfactant surfactant

concentration  concentration adsorbed adsorhed adsorbed

(M) ("M) (pmole/m2  (pmole/m2  (pmole/m2
PC) PC) PC)
20 1083 0.73 0.10 0.73
40 29.17 0.86 0.15 0.86
60 45.00 1.20 0.27 1.20
80 61.67 1.46 0.33 1.46
100 14,17 2.06 0.45 2.06
200 154.17 3.66 0.71 3.66
300 235.83 511 1.03 511
400 331.50 499 1.22 499
500 435.83 5.13 1.23 513
600 535.83 et 1.18 511
700 636.67 507 117 507
800 136.67 5.06 1.19 5.06
900 835.83 513 121 5.13
1000 934.17 5.25 1.23 5.25
3000 2933.33 531 1.25 531
5000 4933.33 5.30 1.25 530
7000 6941.67 4.65 1.25 4.65

10000 9933.33 5.32 118 5.32
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Table BIO Adsorption isotherm on PC of 0:1 molar ratio of CPB:OP(EQ)io

Initial concentration
(pPM)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
10.83
29.17
45.00
61.67
1417
154.17
235.83
337.50
435.83
535.83
636.67
136.67
835.83
034.17
2933.33
4933.33
6941.67
9933.33

Amount of surfactant adsorbed
(pmole/m2PC)
0.73
0.86
1.20
1.46
2.06
3.66
511
4.99
513
511
507
5.06
513
525
531
530
4.65
532
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Table BIl Adsorption isotherm on PYC of 1:0 molar ratio of CPB:OP(EQ)i0

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
1757
34.86
52.10
70.00
87.30
172.16
25157
348.92
444.86
540.81
634.59
734.05
832.70
931.89
2931.84
4935.14
6935.14
9940.54

Amount of surfactant adsorbed
(pmole/m2PVC)
0.11
0.23
0.32
0.44
0.56
1.22
187
2.25
243
261
2.88
291
2.96
3.00
2.13
2.85
2.36
2.62



Table B12 Adsorption isotherm on PVC of 3:1 molar ratio of CPB:OP(EQ)io

Initial
concentration
(mM)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
()

10.07
19.86
3341
49.53
50.32
145.59
236.46
330.34
424.21
516.73
616.60
117,03
817.45
916.19
2922.52
4919.82
6911.49
9921.17

Total amount
of surfactant
adsorbed
(pmole/m2
PVC)
0.44
0.89
117
1.34
1.79
2.39
2.80
313
333
3.64
3.69
3.68
365
3.68
346
353
390
347

Cationic
surfactant
adsorhed

(pmole/m2
PVC)
0.33
0.67
0.87
101
1.3
1.80
2.10
2.34
2.49
2.73
2.17
2.19
2.80
2.76
2.11
2.80
2.80
2.74

Nonionic
surfactant
adsorbed
(bmole/m2
PVC)
0.11
0.22
0.29
0.33
0.44
0.59
0.70
0.79
0.84
091
0.92
0.89
0.85
091
0.74
0.73
1.10
0.73
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Table B13 Adsorption isotherm on PVC of 1:1molar ratio of CPB:OP(EQ)io

Initial
concentration
(MM)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

8.49
24.66
40.00
56.98
69.86
137.00
224.64
313.96
406.89
512.32
607.97
104.71
808.27
908.51

2909.58
4901.35
6909.68
9915.09

Total amount
of surfactant
adsorbed
((imole/m2
PVC)
051
0.67
0.88
101
1.3
2.77
332
378
4.10
387
4,06
4.19
4,05
4.03
398
4.34
398
374

Cationic
surfactant
adsorbed

(pmole/m2
PVC)
0.25
0.34
0.44
0.50
0.67
142
1.63
1.88
2.12
1.92
2.07
2.18
2.10
2.05
2.14
2.14
2.14
191

Nonionic
surfactant
adsorbed
(Jamole/m2
PVC)
0.26
0.33
0.44
0.51
0.66
1.36
1.69
191
1.98
1.9
1.98
2.02
1.9
1.98
1.84
2.02
1.84
1.84

1



Table B14 Adsorption isotherm on PVC of 1:3 molar ratio of CPB:OP(EQ)io

Initial
concentration
(M)

20
40
60
&0
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

6.62
9.10
19.84
26.13
45.38
136.49
217.10
203,51
38345
483.67
580.70
662.21
18151
680.81
2888.29
4888.29
6885.59
9878.60

Total amount
of surfactant
adsorbed
(timole/m?2
PVC)
0.59
1.36
177
2.34
2.48
271
361
470
5.13
513
A
5.19
5.22
525
492
4,93
5.05
5.34

Cationic
surfactant
adsorbed

(n-mole/m2
PVC)
0.15
0.33
041
0.55
061
0.69
0.98
117
1.8
142
133
130
1.29
1.29
1.5
1.25
1.37
131

Nonionic
surfactant
adsorbed
(pmole/m2
PVC)
0.44
1.02
1.36
1.80
187
2.02
2.64
353
385
371
3.94
3.89
393
397
3.67
3.68
3.68
4,03

18
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Table B15 Adsorption isotherm on PVC of 0:1 molar ratio of CPB:OP(EQ)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
9.17
1750
2150
35.00
45,83
106.67
18167
260.00
359.17
461.67
557.50
659.17
755.83
867.50
2858.33
4858.33
6866.68
9858.33

Amount of surfactant adsorbed
(pmole/m2PVC)
048
0.99
143
198
2.39
4.12
523
6.17
6.21
6.10
6.28
6.22
6.34
583
6.24
6.26
5.86
6.25
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Table B16 Adsorption isotherm on ABS of 1:0 molar ratio of CPB:OP(EQ)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
1757
28.11
41.08
55.95
65.14
138.38
208.38
293.24
317.30
462.43
546.22
647.30
141.89
843.78
2843.24
484595
6843.24
9837.84

Amount of surfactant adsorbed
(pmole/m2 ABS)
0.06
0.31
0.49
0.62
0.90
158
2.36
2.74
315
3.54
3.96
392
4,06
4,02
4.04
397
403
4.17



Table B17 Adsorption isotherm on ABS of 3:1 molar ratio of CPB:OP(EQ)io

Initial
concentration
(M)

20
40
60
&0
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

6.53
13.06
19.05
29.39
36.46
102.32
186.13
244.64
337.97
416.87
517.82
617.70
114.28
816.33
2819.14
4821.85
6821.85
0812.16

Total amount
of surfactant
adsorhed
(pmole/m2
ABS)
0.34
0.69
1.05
1.30
1.63
251
2.92
4.00
417
4.73
473
471
4,74
472
4.66
457
459
4.83

Cationic
surfactant
adsorbed

(pmole/m2
ABS)
0.26
0.52
0.80
0.98
1.23
1.89
2.19
301
314
3.54
354
355
355
3.54
359
350
351
354

Nonionic
surfactant
adsorbed
(pmole/m2
ABS)
0.09
0.17
0.26
0.32
041
0.62
0.73
0.99
1.03
1.18
1.19
1.16
1.19
118
1.07
1.07
1.07
1.8

6l



Table B18 Adsorption isotherm on ABS of 1:1 molar ratio of CPB:OP(EQ)io

Initial
concentration
(mM)

20
40
60
80
100
200
300
400
500
600
700
600
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

493
9.86
16.71
21.64
3342
98.09
154.23
221.10
303.58
403.58
503.58
603.58
105.20
603.31
2802.70
4808.33
6811.04
9802.70

Total amount
of surfactant
adsorbed
(n,mole/m2
ABS)
0.38
0.78
1.12
150
172
2.63
3.76
443
5.06
5.06
507
5.06
5.02
507
5.08
492
4.88
5.08

Cationic
surfactant
adsorbed

(pmole/m2
ABS)
0.19
0.39
0.56
0.75
0.86
132
187
2.24
2.55
2.55
2.55
2.55
251
2.56
251
2.57
251
251

Nonionic
surfactant
adsorbed
(pmole/m2
ABS)
0.19
0.39
0.56
0.75
0.86
131
1.89
2.18
251
251
2.52
251
251
251
2.58
2.35
2.31
2.58

82



Table B19 Adsorption isotherm on ABS of 1.3 molar ratio of CPB:OP(EQ)io

Initial
concentration
(PM)

20
40
60
80
100
200
300
400
500
600
700
600
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

2.48
5.92
1131
1545
28.13
61.53
119.44
203.92
281.96
310.52
410.92
571.89
672.03
17133
2764.19
4766.89
6766.89
9762.84

Total amount
of surfactant
adsorbed
(jimole/m2
ABS)
0.45
0.89
1.26
167
185
355
4.66
5.06
5.60
590
5.89
587
5.88
590
6.06
6.01
6.01
6.09

Cationic

surfactant

adsorbed

(pmole/m2

ABS)
0.11
0.22
0.31
0.42
0.46
0.90
115
1.32
143
151
150
150
149
149
1.56
150
150
1.60

Nonionic
surfactant
adsorbed
(jimole/m2
ABS)
0.34
0.66
0.95
1.25
1.39
2.65
350
374
4.18
4.39
4.39
4.38
4.38
441
4.49
451
451
450
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Table B20 Adsorption isotherm on ABS of 0:1 molar ratio of CPB:OP(EO)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (jaM)
164
2.46
4.10
5.4
1.38
34.43
96.72
169.67
246.72
342.62
444,26
539.34
636.89
739.34
2131.70
4731.70
6737.70
9731.70

Amount of surfactant adsorbed
(limole/m2 ABS)
0.57
0.97
1.44
191
2.38
4.26
5.24
593
6.53
6.61
6.60
6.71
6.78
6.71
6.74
6.74
6.76
6.75
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Table B21 Adsorption isotherm on PMMA of 1:0 molar ratio of CPB:OP(EQ)io0

Initial concentration
(pPM)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
1730
3081
41.89
55.14
69.73
15757
252.70
344.05
440,27
535.95
625.41
724,59
827.30
924.86
2924.32
4927.03
6924.32
9924.32

Amount of surfactant adsorhed
(pmole/m2PMMA)
0.21
0.72
143
1.9
2.39
335
3.13
4.42
4.71
5.06
590
5.9
5.13
593
5.9
5.75
597
5.9



Table B22 Adsorption isotherm on PMMA of 3:1 molar ratio of CPB:OP(EQ)io

Initial
concentration
(PM)

20
40
60
80
100
200
300
400
500
600
700
600
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(PM)

9.80
20.14
33.20
46.80
59.05
139.86
229.39
326.26
422.32
519.73
619.32
119.73
619.05
918.63

2922.52
4914.19
6919.82
9915.54

Total amount
of surfactant
adsorhed
(pmole/m2
PMMA)
081
157
2.12
261
321
4.74
5.57
583
6.11
6.34
6.34
6.33
6.35
6.39
6.09
6.68
6.30
6.67

Cationic
surfactant
adsorbed
(pmole/m2
PMMA)
061
117
159
19
243
356
4.19
4.38
4.60
4.76
411
4.75
4.78
4.76
4.78
4.73
499
4.69

Nonionic
surfactant
adsorbed
(pmole/m2
PMMA)
0.20
0.39
0.53
0.65
0.79
118
1.38
145
151
158
157
158
157
1.64
131
1%
131
197
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Table B23 Adsorption isotherm on PMMA of 1:1molar ratio of CPB:OP(EO)io

Initial
concentration
(M)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

9.86
19.46
34.80
4221
54.80
139.73
229.89
322.18
41315
513.15
612.34
71399
613.15
912.05
2915.09
4915.09
6915.09
9915.09

Total amount
of surfactant
adsorbed
(pmole/m2
PMMA)
0.80
1.62
1.99
2.99
357
4.76
5.54
6.12
6.85
6.86
6.89
6.76
6.87
6.93
6.70
6.67
6.71
6.71

Cationic
surfactant
adsorbed
(pmole/m2
PMMA)
041
0.83
1.00
154
1.79
2.39
2.84
3.04
343
344
348
342
344
345
341
340
342
342

Nonionic
surfactant
adsorbed
(pmole/m2
PMMA)
0.40
0.79
0.98
145
1.78
2.31
2.70
3.08
342
342
341
3.34
343
348
3.29
321
3.29
3.29
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Table B24 Adsorption isotherm on PMMA of 1.3 molar ratio of CPB:OP(EQ)io

Initial
concentration

(VM

20
40
60
&0
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(M)

9.93
20.68
3L1T
41.37
5351
131.04
217.66
311.46
411.60
51173
611.06
112,03
61241
912.00

2913.06
4910.36
6910.36
991171

Total amount
of surfactant
adsorhed
(pmole/m2
PMMA)
0.79
152
2.21
3.05
3.66
542
6.49
6.98
6.97
6.96
1.02
6.94
6.92
6.95
6.85
1.06
1.06
6.94

Cationic
surfactant
adsorhed
((imole/m2
PMMA)
0.20
0.34
0.56
0.75
0.90
1.36
1.63
1.79
1.78
1.7
1.82
181
1.72
1.75
1.60
181
181
1.70

Nonionic
surfactant
adsorbed
(pmole/m2
PMMA)
0.59
118
1.70
2.30
2.76
4,06
4.86
5.19
5.19
5.19
520
513
5.20
5.20
525
5.25
525
5.24
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Table B25 Adsorption isotherm on PMMA of 0:1 molar ratio of CPB:OP(EQ)io

Initial concentration
(uM)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (|iM)
6.56
10.66
18.03
23.11
3115
104.10
200.00
298.36
400.00
497,54
5%.72
698.36
197,54
898.36
2901.64
4901.64
6901.64
9901.64

Amount of surfactant adsorbed
(pmole/m2PMMA)
1.06
2.32
3.30
4.45
5.44
1.54
1.88
8.04
1.89
8.09
8.12
8,03
8.09
8.00
.17
1.74
1.74
1.76
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Table B26 Adsorption isotherm on Nylon66 of 1:0 molar ratio of CPB:OP(EQ)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration ((J.M)
10.27
1324
16.49
20.00
23.24
44,05
122.16
200.54
295.68
397.57
495.95
595.14
696.76
811.35
2797.30
4800.00
6794.59
9797.30

Amount of surfactant adsorbed
(i.mole/m2 Nylon66)
0.29
081
1.38
1.85
2.42
491
5,63
6.27
6.37
6.35
6.39
6.37
6.39
6.40
6.37
6.29
6.35
6.37



Table B27 Adsorption isotherm on Nylon66 of 3:1 molar ratio of CPB:OP(EQ)i0

Initial
concentration
(M)

20
40
60
&0
100
200
300
400
500
600
700
600
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(ttM)

9.80
1333
16.60
18.78
21.18
62.59
148.65
222.59
308.31
388.02
477.03
57311
672.68
17144
281081
4791.89
6740.09
9771.40

Total amount
of surfactant
adsorbed
(bmole/m2
Nylon6)
0.32
0.99
141
2.17
2.49
4,02
5,05
550
6.21
6.46
7.06
1.02
1.06
1.07
1.17
1.02
7.08
1.03

Cationic
surfactant
adsorbed
(pmole/m2
Nylon66)
0.24
0.75
1.06
1.64
1.88
3.02
380
4.13
4.67
4.83
532
532
533
532
5.21
533
5.26
5.24

Nonionic
surfactant
adsorbed
(gmole/m2
Nylon66)
0.08
0.25
0.35
0.53
0.61
1.00
1.5
1.37
1.54
1.63
1.74
1.70
1.74
175
1.89
1.69
1.82
1.80

a1



Table B28 Adsorption isotherm on Nylon66 of 1:1molar ratio of CPB:OP(EQ)io

Initial
concentration
(PM)

20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration
(PM)

4.66
8.2
16.71
20.00
3153
8245
13291
210.16
292.68
367.43
443.85
53291
637.79
14333
2136.94
414251
6742.57
0736.94

Total amount
of surfactant
adsorbed
(pmole/m2
Nylon6)
0.46
0.93
131
1.88
2.13
367
5.15
5.92
6.51
1.24
1.92
1.9
183
8,01
8.09
801
8.10
8.10

Cationic
surfactant
adsorbed
(pmole/m2
Nylon66)
0.23
0.47
0.65
0.94
1.09
1.82
261
2.99
335
3.66
398
4,01
390
4,06
399
412
4.16
399

Nonionic
surfactant
adsorbed
(jimole/m2
Nylon66)
0.22
0.47
0.66
0.94
1.04
1.85
2.54
2.94
317
358
3.94
3%
393
3%
4.10
3.89
393
410

92



Table B29 Adsorption isotherm on Nylon66 of 1:3 molar ratio of CPB:OP(EQ)io0

Initial
concentration
(M)

20
40
60
60
100
200
300
400
500
600
700
800
900
1000
1200
1500
2000
2500
3000
5000
7000
10000

Equilibrium
concentration
(M)

6.89
9.10
15.74
17.9
22.36
40.56
58.36
13.58
105.38
12881
15941
207.12
251.25
300.70
504.84
810.27
1302.12
1798.96
2309.01
4300.68
6309.01
9304.73

Total amount
of surfactant
adsorbed
(pmole/m2
Nylon66)
0.17
0.39
0.56
0.78
0.98
2.01
3.04
4.09
4,96
590
6.81
145
8.08
8.76
8.75
8.68
8.78
8.80
8.73
8.80
8.70
8.74

Cationic
surfactant
adsorbed
(pmole/m2
Nylon66)
0.04
0.09
0.15
0.20
0.25
0.51
0.70
0.99
1.24
1.46
1.69
1.84
1.96
2.19
2.19
2.20
2.22
2.23
2.20
2.19
2.20
2.14

Nonionic
surfactant
adsorbed
(pmole/m2
Nylon66)
0.13
0.29
041
0.58
0.72
1.50
2.34
3.10
3.12
4.43
513
561
6.12
6.57
6.55
6.48
6.56
6.57
6.53
6.61
6.51
6.60
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Table B30 Adsorption isotherm on Nylon66 of 0:1 molar ratio of CPB:OP(EQ)io

Initial concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1000
3000
5000
7000
10000

Equilibrium
concentration (pM)
5.00
6.67
10.83
12.50
1750
26.67
45,00
5417
18.33
84.17
132.50
210.83
301.67
511,67
2675.00
4525.00
6658.33

9675.00

Amount of surfactant adsorbed
(pmole/m2Nylon66)
0.19
0.42
0.62
0.85
1.04
2.17
3.20
4.46
553
6.73
1.68
1027
10.18
10.30
10.19
10.36
10.64
10.13



Appendix . Contact Angle of Surfactant Solutions

9%

Table CI Contact angle for solutions of CPB, OP(EO)io, and their mixtures on HOPE

Total surfactant concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1,000
3,000
5,000
7,000
10,000

a=0
88.33
86.70
84.14
81.10
18.73
76.45
1424
7211
70.81
62.66
62.87
62.26
62.85
62.65
62.52
62.73
62.70
62.63

718.90
711.20
68.30
65.76
61.14
4416
4427
4413
4391
44.26
44.05
44.18
44.14
4409
44.16
4412
44.22

Contact angle (degree)
a=02 a=050 a=0/ a= 10
81 84 8L
8050 7983 7563
7921 7862  TATT
7624 7879 7020
137 7152 6640
6850 6777  56.07
6557 6037 50.73
6042 538  50.77
5660 5381  50.73
56.76 5391 5053
5654 5372 50.75
5662 538  50.73
5668 5387  50.73
5662 538  50.75
5643 5381 5074
5646 5382 5081
5660 5382  50.73
5665 5381 5071

4411
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Table C2 Contact angle for solutions of CPB, OP(EQ)io, and their mixtures on PC

Total surfactant concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1,000
3,000
5,000
7,000
10,000

a=0
8253
80.48
78.65
75.60
70.11
67.21
65.60
63.46
61.40
58.16
58.35
58.28
58.12
5197
58.17
53.21
58.15
58.09

16.87
70.29
65.22
59.31
53.68
41.96
41.87
42.02
41.92
41.96
41.83
41.94
41.96
4201
4181
42,04
41.96

Contact angle (degree)
a=025 a=050 a=07 a=10
8L72 7861 7861
1805 7192 7192
7645 6783  67.88
1416 6409  64.09
6613 5984  59.84
6237 5272 5272
0578 49771 4977
5488 7952 4952
5470 4887 4887
5460 4989 4989
5449 4982  49.82
81 4962 4962
5479 - 4960  49.60
561 - 4974 4974
ba67 4962 4962
bATT 4978  49.78
5474 4980 4980
5470 4968 4968

41.92
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Table C3 Contact angle for solutions of CPB, OP(EQ)io, and their mixtures on PVC

Total surfactant concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1,000
3,000
5,000
7,000
10,000

a=0
81.65
79.23
76.32
7531
73.64
70.33
67.60
65.49
61.41
55.84
55.13
54.88
55.22
B5.47
h5.48
55.75
55.53
55.63

76.36
69.52
60.59
53.31
44 46
3140
37.39
3148
31.31
3142
31.44
37.39
31.44
31.39
3743
31.42
3741

Contact angle (degree)
a=025 a=050 a=07/5 a=1.0
803  79.04  77.85
1821 1741 7559
464 7302 7293
7221 7007 6899
7015 6988 631l
6520 6245  60.03
6071 5533  49.04
5643 5065 4892
5380 5071 49.89
5306 5060 4903
5383 5068  49.16
5376 5069 49,05
5371 5067 4912
5301 5065  49.02
5373 5067 4893
5386 5064  49.00
5355 5061 49.02
5385 5061  49.09

3740
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Table C4 Contact angle for solutions of CPB, OP(EQ)io, and their mixtures on ABS

Total surfactant concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1,000
3,000
5,000
7,000
10,000

a=0
81.42
80.11
78.05
76.42
7540
12.52
7241
68.62
61.37
55.60
h5.54
55.53
55.67
55.53
55.66
55.55
h5.64
55.59

1542
67.59
58.40
5143
43.23
36.50
36.38
36.96
36.29
36.77
36.64
36.42
36.51
36.19
36.49
36.49
36.65

Contact angle (degree)
=02 a=050 a=07/ a=10
1957 7757 7689
7859 7710 7505
7624 749 7483
1463 7261 6957
1490 7026 6840
06,10 6478 5540
6037 5205 4177
5436 4915  47.66
5224 4916 4760
5222 4914 4177
5169 4918 414l
5202 4915 4785
5278 4922  47.66
5233 4891 4774
5220 4921 4777
5206 4917 4171
53 4916 47174
5208 4914 4175

36.48
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Table C5 Contact angle for solutions of CPB, OP(EO)io, and their mixtures on
PMMA

Total surfactant concentration Contact angle (degree)

(pM) a=0 a=025 a=05 a=075 a=10
20 1432 7356 7143 7011 6466
40 6926 6833 6846 6941  60.04
60 6890 6551 6751 6536 514
80 6652 5985 6184 6047 5084
100 6523 5832 5828  B597T 4289
200 6412 5572 521l 4547 3519
300 6116 5342 5060 4274 3501
400 5%6.66 5168 4404 4234 3H10
500 5343 4640 4400 4266 3507
600 5060 4627 4417 A13  HU
700 5098 4633 4412 4261 B2
800 5030 4623 4408 4259  3HHA
900 5029 4620 439 4260 3501
1,000 5080 4663 4403 4276  3HHA

3,000 5043 4643 4400 271 B2

5,000 5067 4641 4398 4284 K13

7,000 5063 4640 4427 273 Bl

10,000 5061 4628 4411 4281 3526



Table C6 Contact angle for solutions of CPB, OP(EQ)io, and their mixtures on

Nylon66

Total surfactant concentration
(M)
20
40
60
80
100
200
300
400
500
600
700
800
900
1,000
3,000
5,000
7,000
10,000

a=0
61.42
58.59
56.56
54,17
5391
5157
48.14
46.76
4381
4353
43.92
43.80
44,04
43.19
43.99
43.95
43.70
4397

100

62.29
54.64
52.14
48.09
41.69
3391
33.69
33.83
34.09
34.24
33.99
33.10
33.52
33.65
34.13
33.89
33.92

Contact angle (degree)
a=02 a=05 a=0/n a=10
6752 6551 6358
5081 5937 5644
57134 5672 5378
5555  b445 49,60
5348 5201 46.00
4122 4578 4335
46.15 4369  39.56
4426 4131 39.30
470 4086  39.72
463 4119 394
4165 4148 39017
4162 4126 3045
4168 4130 3964
4160 4122 3926
4166 4126 39.68
4164 4121 3947
4167 4164 3954
4168 4165 3952

33.68
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Appendix D Example of Calculation for Surfactant Adsorption Isotherms

Adsorption for solution of CPB on HDPE
Surfactantadsorh = [ rfactantji - [Surfactant x &

1,000 X \plastic X as

where
Surfactantadsoip= Adsorption of surfactant, (pmole/m2 plastic)
[Surfactant]i = Initial surfactant solution concentration, (pM)
[SurfactantjE = Equilibrium surfactant solution concentration, (pM)
Vol Volume of solution, (mL)
plestic Weight of plastic, (g)
s Specific surface area of plastic, (m2/g)

The adsorption isotherm was a plot between adsorption of surfactant on HDPE
(pmole/m2 HDPE) and concentration of surfactant solution (pM),

[Surfactant]i = 1,000 pM
Equilibrium concentration of surfactant was converted from

UV-Vis spectrophotometer (wavelength) ... pM.
Calibration equation for CPB solution from UV-Vis spectrophotometer,

Y = 00037X,

where

X = [Surfactant]E, (PM)

Y = Wavelength = 3565
Substituting into calibration equation,

X = 356500037 = 96351 pM

Thus, surfactant adsorption for solution of CPB on HDPE at 1,000 pM, initial
concentration is
Surfactantadsorh = (1,000-963.15)x 20 = 2.02 pmole/m2 HDPE
1,000 x 0.2506 x 1443
Note: Calibration equation for OP(EQ)io solution from UV-Vis spectrophotometer,
Y =0.0012X
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