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Appendix A. Surfactant Adsorption

Table A1 D a ta  fo r  SDS a d s o r p t io n  a t  pH o f 5 o n  c a r b o n  b lack  a t  3 0 ° c  
W e ig h t  o f c a r b o n  b lack  = 0 .2 5  g, V o lu m e  o f so lu tio n  = 2 0  ml

In itia l SDS E q u ilib riu m  SDS D iffe re n t SDS SDS a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(pM ) (pM ) (pM ) ( p m o le / m 2)
1 0 0 0 6 6 2 .1 6 1 6 3 3 7 .8 3 8 4 0 .2 8 1 5 3 2
2 0 0 0 9 4 9 .2 0 5 6 1 0 5 0 .7 9 4 4 0 .8 7 5 6 6 2
3 0 0 0 1 0 9 2 .3 0 6 0 1 9 0 7 .6 9 4 0 1 .5 8 9 7 4 5
4 0 0 0 1 7 7 1 .6 1 4 4 2 2 2 8 .3 8 5 6 1 .8 5 6 9 8 8
5 0 0 0 2 4 1 7 .4 7 6 4 2 5 8 2 .5 2 3 6 2 .1 5 2 1 0 3
6 0 0 0 3 2 4 1 .4 9 8 8 2 7 5 8 .5 0 1 2 2 .2 9 8 7 5 1
7 0 0 0 4 1 0 9 .6 9 0 8 2 8 9 0 .3 0 9 2 2 .4 0 8 5 9 1
8 0 0 0 4 9 6 2 .4 9 0 4 3 0 3 7 .5 0 9 6 2 .5 3 1 2 5 8
9 0 0 0 5 7 6 1 .5 1 0 8 3 2 3 8 .4 8 9 2 2 .6 9 8 7 4 1

1 0 0 0 0 6 7 6 1 .8 5 2 8 3 2 3 8 .1 4 7 2 2 .6 9 8 4 5 6
1 1 0 0 0 7 7 6 2 .9 7 4 8 3 2 3 7 .0 2 5 2 2 .6 9 7 5 2 1
1 2 0 0 0 8 7 6 3 .7 5 4 8 3 2 3 6 .2 4 5 2 2 .6 9 6 8 7 1
1 3 0 0 0 9 7 5 9 .9 8 8 0 3 2 4 0 .0 1 2 0 2 .7 0 0 0 1
1 4 0 0 0 1 0 7 7 5 .1 0 5 6 3 2 2 4 .8 9 4 4 2 .6 8 7 4 1 2
1 5 0 0 0 1 1 7 6 6 .4 9 5 6 3 2 3 3 .5 0 4 4 2 .6 9 4 5 8 7



Table A2 Data for SDS adsorption at pH of 7 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itia l SDS E q u ilib riu m  SDS D if fe re n t SDS SDS a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(pM ) (pM ) (p M ) ( p m o le /m 2)
1 0 0 0 7 4 6 .9 7 4 0 2 5 3 .0 2 6 0 0 .2 1 0 8 5 5
2 0 0 0 9 9 5 .3 9 2 0 1 0 0 4 .6 0 8 0 0 .8 3 7 1 7 3 3 3 3
4 0 0 0 1 8 9 5 .3 8 0 0 2 1 0 4 .6 2 0 0 1 .7 5 3 8 5
5 0 0 0 2 6 7 3 .8 6 0 0 2 3 2 6 .1 4 0 0 1 .9 3 8 4 5
6 0 0 0 3 3 3 8 .3 8 0 0 2 6 6 1 .6 2 0 0 2 .2 1 8 0 1 6 6 6 7
7 0 0 0 4 2 1 4 .5 4 0 0 2 7 8 5 .4 6 0 0 2 .3 2 1 2 1 6 6 6 7
8 0 0 0 5 1 0 8 .4 6 0 0 2 8 9 1 .5 4 0 0 2 .4 0 9 6 1 6 6 6 7
9 0 0 0 6 1 5 7 .0 4 0 0 2 8 4 2 .9 6 0 0 2 .3 6 9 1 3 3 3 3 3

1 0 0 0 0 6 8 6 5 .9 6 0 0 3 1 3 4 .0 4 0 0 2 .6 1 1 7
1 1 0 0 0 8 0 2 1 .1 0 0 0 2 9 7 8 .9 0 0 0 2 .4 8 2 4 1 6 6 6 7
1 2 0 0 0 9 0 7 1 .9 0 0 0 2 9 2 8 .1 0 0 0 2 .4 4 0 0 8 3 3 3 3
1 3 0 0 0 9 9 3 7 .7 0 0 0 3 0 6 2 .3 0 0 0 2 .5 5 1 9 1 6 6 6 7
1 4 0 0 0 1 0 9 3 6 .7 0 0 0 3 0 6 3 .3 0 0 0 2 .5 5 2 7 5
1 5 0 0 0 1 1 8 9 4 .9 0 0 0 3 1 0 5 .1 0 0 0 2 .5 8 7 5 8 3 3 3 3



Table A3 Data for SDS adsorption at pH of 9 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itia l SDS E q u ilib riu m  SDS D iffe re n t SDS SDS a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(p M ) (pM ) (pM ) ( p m o le /m 2)
1 0 0 0 8 5 6 .5 6 8 0 1 4 3 .4 3 2 0 0 .1 1 9 5 2 6 6 6 7
2 0 0 0 1 1 2 5 .7 8 0 0 8 7 4 .2 2 0 0 0 .7 2 8 5 1 6 6 6 7
3 0 0 0 1 4 1 0 .6 8 0 0 1 5 8 9 .3 2 0 0 1 .3 2 4 4 3 3 3 3 3
4 0 0 0 1 9 4 1 .2 6 0 0 2 0 5 8 .7 4 0 0 1 .7 1 5 6 1 6 6 6 7
5 0 0 0 2 5 2 5 .8 6 0 0 2 4 7 4 .1 4 0 0 2 .0 6 1 7 8 3 3 3 3
6 0 0 0 3 2 5 9 .9 4 0 0 2 7 4 0 .0 6 0 0 2 .2 8 3 3 8 3 3 3 3
7 0 0 0 4 0 0 8 .8 2 0 0 2 9 9 1 .1 8 0 0 2 .4 9 2 6 5
8 0 0 0 5 1 6 2 .4 8 0 0 2 8 3 7 .5 2 0 0 2 .3 6 4 6
9 0 0 0 5 9 6 2 .4 2 0 0 3 0 3 7 .5 8 0 0 2 .5 3 1 3 1 6 6 6 7

1 0 0 0 0 7 1 2 2 .0 0 0 0 2 8 7 8 .0 0 0 0 2 .3 9 8 3 3 3 3 3 3
1 1 0 0 0 8 0 5 0 .7 0 0 0 2 9 4 9 .3 0 0 0 2 .4 5 7 7 5
1 2 0 0 0 8 9 2 3 .9 0 0 0 3 0 7 6 .1 0 0 0 2 .5 6 3 4 1 6 6 6 7
1 3 0 0 0 9 9 0 8 .7 8 9 2 3 0 9 1 .2 1 0 8 2 .5 7 6 0 0 9
1 4 0 0 0 1 0 9 1 2 .2 6 3 5 3 0 8 7 .7 3 6 5 2 .5 7 3 1 1 3 7 5
1 S 0 0 0 1 1 9 2 6 .5 0 0 0 3 0 7 3 .5 0 0 0 2 .5 6 1 2 5



Table A4 Data for SDS adsorption at pH of 11 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itia l SDS E q u ilib riu m  SDS D if fe re n t SDS SDS a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(pM ) (p M ) (pM ) ( p m o le / m 2)
1 0 0 0 8 7 3 .0 4 8 0 1 2 6 .9 5 2 0 0 .1 0 5 7 9 3 3 3 3
2 0 0 0 1 1 2 8 .4 4 4 0 8 7 1 .5 5 6 0 0 .7 2 6 2 9 6 6 6 7
3 0 0 0 1 4 2 9 .1 8 0 0 1 5 7 0 .8 2 0 0 1 .3 0 9 0 1 6 6 6 7
4 0 0 0 1 9 6 6 .2 0 0 0 2 0 3 3 .8 0 0 0 1 .6 9 4 8 3 3 3 3 3
s o o o 2 6 2 8 .8 8 0 0 2 3 7 1 .1 2 0 0 1 .9 7 5 9 3 3 3 3 3
6 0 0 0 3 3 8 2 .0 4 0 0 2 6 1 7 .9 6 0 0 2 .1 8 1 6 3 3 3 3 3
7 0 0 0 4 2 5 9 .4 8 0 0 2 7 4 0 .5 2 0 0 2 .2 8 3 7 6 6 6 6 7
8 0 0 0 5 1 8 2 .4 6 0 0 2 8 1 7 .5 4 0 0 2 .3 4 7 9 5
9 0 0 0 5 8 2 0 .3 6 0 0 3 1 7 9 .6 4 0 0 2 .6 4 9 7

1 0 0 0 0 6 8 2 6 .3 2 0 0 3 1 7 3 .6 8 0 0 2 .6 4 4 7 3 3 3 3 3
1 1 0 0 0 7 7 9 2 .1 3 0 0 3 2 0 7 .8 7 0 0 2 .6 7 3 2 2 5
1 2 0 0 0 8 7 6 2 .3 6 0 0 3 2 3 7 .6 4 0 0 2 .6 9 8 0 3 3 3 3 3
1 3 0 0 0 9 7 6 3 .1 3 0 0 3 2 3 6 .8 7 0 0 2 .6 9 7 3 9 1 6 6 7
1 4 0 0 0 1 0 7 6 8 .9 0 0 0 3 2 3 1 .1 0 0 0 2 .6 9 2 5 8 3 3 3 3
1 S 0 0 0 1 1 7 8 0 .0 2 0 0 3 2 1 9 .9 8 0 0 2 .6 8 3 3 1 6 6 6 7



Table A5 Data for TX-100 adsorption at pH of 5 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itia l TX -100 E q u ilib riu m  TX -100 D iffe re n t T X -100 T X -100  a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(p M ) (p M ) (pM ) ( p m o l e / ทา2)
4 0 3 6 .3 3 7 5 3 .6 6 2 5 0 .0 0 3 1
5 0 2 9 .2 2 5 0 2 0 .7 7 5 0 0 .0 1 7 3
90 4 1 .0 8 7 5 4 8 .9 1 2 5 0 .0 4 0 8

1 2 0 4 0 .5 6 2 5 7 9 .4 3 7 5 0 .0 6 6 2
2 4 0 3 3 .4 6 2 5 2 0 6 .5 3 7 5 0 .1 7 2 1
3 6 0 3 3 .0 2 5 0 3 2 6 .9 7 5 0 0 .2 7 2 5
4 9 0 5 6 .2 5 0 0 4 3 3 .7 5 0 0 0 .3 6 1 5
7 0 0 8 2 .6 9 6 0 6 1 7 .3 0 4 0 0 .5 1 4 4
8 4 0 1 1 8 .5 1 2 0 7 2 1 .4 8 8 0 0 .6 0 1 2
9 5 0 1 7 4 .4 2 5 0 7 7 5 .5 7 5 0 0 .6 4 6 3

1 0 0 0 1 8 3 .4 9 5 0 8 1 6 .5 0 5 0 0 .6 8 0 4
1 2 0 0 2 4 0 .1 8 0 0 9 5 9 .8 2 0 0 0 .7 9 9 9
1 3 0 0 3 2 0 .1 2 5 0 9 7 9 .8 7 5 0 0 .8 1 6 6
1 4 0 0 4 2 2 .4 9 3 2 9 7 7 .5 0 6 8 0 .8 1 4 6
1 5 0 0 5 2 8 .1 8 0 0 9 7 1 .8 2 0 0 0 .8 0 9 9
1 6 0 0 6 2 7 .7 3 6 0 9 7 2 .2 6 4 0 0 .8 1 0 2
1 7 0 0 7 2 3 .5 7 2 0 9 7 6 .4 2 8 0 0 .8 1 3 7



Table A6 Data for TX-100 adsorption at pH of 7 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itial TX -100 E q u ilib riu m  TX -100 D if fe re n t TX -100 T X -100  a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(pM ) (pM ) (pM ) ( p m o le / m 2)
50 3 9 .9 6 2 5 1 0 .0 3 7 5 0 .0 0 8 4
60 4 5 .7 0 0 0 1 4 .3 0 0 0 0 .0 1 1 9
75 5 2 .4 1 2 5 2 2 .5 8 7 5 0 .0 1 8 8
100 5 4 .3 1 2 5 4 5 .6 8 7 5 0 .0 3 8 1
130 5 4 .6 1 8 8 7 5 .3 8 1 3 0 .0 6 2 8
180 5 5 .6 0 0 0 1 2 4 .4 0 0 0 0 .1 0 3 7
230 6 8 .0 8 7 5 1 6 1 .9 1 2 5 0 .1 3 4 9
360 7 9 .9 3 7 5 2 8 0 .0 6 2 5 0 .2 3 3 4
380 7 3 .6 9 7 5 3 0 6 .3 0 2 5 0 .2 5 5 3
420 7 8 .6 2 2 3 3 4 1 .3 7 7 8 0 .2 8 4 5
720 1 2 2 .8 1 2 5 5 9 7 .1 8 7 5 0 .4 9 7 7
830 1 8 9 .2 5 0 0 6 4 0 .7 5 0 0 0 .5 3 4 0
850 1 5 8 .5 5 0 0 6 9 1 .4 5 0 0 0 .5 7 6 2
1200 3 5 9 .9 3 7 5 8 4 0 .0 6 2 5 0 .7 0 0 1
1300 4 4 4 .9 8 8 0 8 5 5 .0 1 2 0 0 .7 1 2 5
1400 5 5 9 .7 0 0 0 8 4 0 .3 0 0 0 0 .7 0 0 3
1500 6 5 4 .2 6 5 2 8 4 5 .7 3 4 8 0 .7 0 4 8
1700 8 4 7 .7 2 4 0 8 5 2 .2 7 6 0 0 .7 1 0 2
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Table A7 Data for TX-100 adsorption at pH of 9 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itia l TX -100 E q u ilib riu m  TX-100 D if fe re n t TX -100 TX -100 a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(p M ) (pM ) (pM ) ( p m o le / m 2)
4 0 3 4 .4 2 6 0 5 .5 7 4 0 0 .0 0 4 6
50 4 2 .4 0 9 5 7 .5 9 0 5 0 .0 0 6 3
60 4 8 .3 3 7 5 1 1 .6 6 2 5 0 .0 0 9 7
70 5 4 .9 3 7 5 1 5 .0 6 2 5 0 .0 1 2 6

1 1 0 5 7 .0 6 2 5 5 2 .9 3 7 5 0 .0 4 4 1
2 3 0 6 6 .8 6 2 5 1 6 3 .1 3 7 5 0 .1 3 5 9
3 6 0 8 2 .7 1 2 5 2 7 7 .2 8 7 5 0 .2 3 1 1
6 0 0 9 7 .1 6 2 5 5 0 2 .8 3 7 5 0 .4 1 9 0
7 2 0 1 1 4 .0 6 2 5 6 0 5 .9 3 7 5 0 .5 0 4 9
8 0 0 1 7 2 .1 7 0 3 6 2 7 .8 2 9 7 0 .5 2 3 2
9 0 0 3 2 7 .6 8 7 5 5 7 2 .3 1 2 5 0 .4 7 6 9

1 0 0 0 4 0 9 .6 3 7 5 5 9 0 .3 6 2 5 0 .4 9 2 0
1 1 0 0 5 4 1 .6 0 0 0 5 5 8 .4 0 0 0 0 .4 6 5 3
1 2 0 0 6 1 0 .7 7 0 0 5 8 9 .2 3 0 0 0 .4 9 1 0
1 3 0 0 7 1 0 .8 1 8 0 5 8 9 .1 8 2 0 0 .4 9 1 0



Table A8 Data for TX-100 adsorption at pH of 11 on carbon black at 30°c
Weight of carbon black = 0.25 g, Volume of solution = 20 ml

In itial TX -100 E q u ilib riu m  TX -100 D if fe re n t TX -100 T X -100  a d s o r p t io n
c o n c e n t r a t io n c o n c e n t r a t io n c o n c e n t r a t io n d e n s i ty

(pM ) (pM ) (p M ) ( p m o le / m 2)
20 1 8 .1 7 2 4 1 .8 2 7 6 0 .0 0 1 5
30 2 6 .8 9 5 5 3 .1 0 4 5 0 .0 0 2 6
4 0 3 6 .2 7 3 0 3 .7 2 7 0 0 .0 0 3 1
45 4 0 .1 2 9 3 4 .8 7 0 7 0 .0 0 4 1
50 4 5 .0 7 7 0 4 .9 2 3 0 0 .0 0 4 1
60 5 2 .9 5 1 2 7 .0 4 8 8 0 .0 0 5 9
80 7 0 .9 2 9 6 9 .0 7 0 4 0 .0 0 7 6
90 7 8 .3 7 4 5 1 1 .6 2 5 5 0 .0 0 9 7

1 0 0 7 6 .5 1 6 2 2 3 .4 8 3 8 0 .0 1 9 6
1 3 0 8 5 .0 1 3 2 4 4 .9 8 6 8 0 .0 3 7 5
2 0 0 1 0 8 .9 8 3 6 9 1 .0 1 6 4 0 .0 7 5 8
3 0 0 7 2 .6 0 0 0 2 2 7 .4 0 0 0 0 .1 8 9 5
4 3 0 1 2 8 .9 2 4 8 3 0 1 .0 7 5 2 0 .2 5 0 9
7 0 0 2 3 2 .5 4 0 0 4 6 7 .4 6 0 0 0 .3 8 9 6
8 0 0 2 7 3 .2 3 6 0 5 2 6 .7 6 4 0 0 .4 3 9 0
9 0 0 3 8 4 .5 5 2 0 5 1 5 .4 4 8 0 0 .4 2 9 5

1 0 0 0 4 8 2 .6 0 9 2 5 1 7 .3 9 0 8 0 .4 3 1 2
1 1 0 0 5 7 5 .6 5 1 6 5 2 4 .3 4 8 4 0 .4 3 7 0
1 2 0 0 6 8 5 .7 1 1 2 5 1 4 .2 8 8 8 0 .4 2 8 6
1 3 0 0 7 7 5 .6 1 9 2 5 2 4 .3 8 0 8 0 .4 3 7 0



Table A9 Data for SDS adsorption on cotton fabric at surfactant solution
pH 5 and sere, weight of cotton fabric = 0.5g, Volume of solution 20 ml

In itia l C o n c e n tra t io n E q u ilib riu m  C o n c e n tr a t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
4 0 0 0 3 9 9 8 .6 4 8 1 0 .0 1 2 5
5 0 0 0 4 8 6 7 .5 0 5 4 1 .2 2 5 1
6 0 0 0 5 6 7 5 .6 9 0 6 2 .9 9 8 7
7 0 0 0 6 5 7 8 .6 1 5 2 3 .8 9 6 3
8 0 0 0 7 4 9 6 .8 3 2 1 4 .6 5 2 5
9 0 0 0 8 4 4 8 .1 8 6 3 5 .1 0 2 3

1 0 0 0 0 9 4 0 1 .6 4 9 3 5 .5 3 2 6
1 1 0 0 0 1 0 4 0 0 .5 8 9 4 5 .5 4 2 4
1 2 0 0 0 1 1 4 0 1 .9 4 1 3 5 .5 2 9 9
1 3 0 0 0 1 2 3 8 7 .7 4 1 2 5 .6 6 1 2
1 4 0 0 0 1 3 4 0 1 .6 6 0 1 5 .5 3 2 5
1 5 0 0 0 1 4 3 8 4 .6 6 9 8 5 .6 8 9 6

T a b le  A 1 0  D a ta  fo r  SDS a d s o r p t io n  o n  c o t to n  fa b r ic  a t  s u r f a c ta n t  s o lu t io n
pH 7 a n d  3CTC, w e ig h t  o f c o t t o n  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

In itia l C o n c e n tra t io n E q u ilib riu m  C o n c e n tr a t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
4 0 0 0 3 9 7 2 .2 1 6 3 0 .2 5 6 9
5 0 0 0 4 9 3 0 .2 3 6 9 0 .6 4 5 1
6 0 0 0 5 8 5 2 .2 1 1 2 1 .3 6 6 5
7 0 0 0 6 7 6 0 .9 4 3 4 2 .2 1 0 4
8 0 0 0 7 6 5 0 .7 8 8 2 3 .2 2 9 0
9 0 0 0 8 5 3 9 .3 0 2 6 4 .2 5 9 8

1 0 0 0 0 9 4 9 3 .1 4 4 2 4 .6 8 6 6
1 1 0 0 0 1 0 5 5 6 .3 3 6 3 4 .1 0 2 3
1 2 0 0 0 1 1 5 5 6 .3 2 5 4 4 .1 0 2 4
1 3 0 0 0 1 2 5 3 1 .4 0 7 7 4 .3 3 2 8
1 4 0 0 0 1 3 5 3 0 .6 0 7 4 4 .3 4 0 2
1 5 0 0 0 1 4 5 3 1 .0 7 2 4 4 .3 3 5 9
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Table All Data for SDS adsorption on cotton fabric at surfactant solution
pH 9 and 30°c, weight of cotton fabric = 0.5g, Volume of solution 20 ml

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e / m 2
4 0 0 0 3 9 9 0 .7 8 5 6 0 .0 8 5 2
5 0 0 0 4 9 9 0 .1 4 7 5 0 .0 9 1 1
6 0 0 0 5 9 3 3 .7 9 0 6 0 .6 1 2 2
7 0 0 0 6 7 7 0 .1 2 7 2 2 .1 2 5 5
8 0 0 0 7 7 6 0 .5 9 9 2 2 .2 1 3 6
9 0 0 0 8 7 2 4 .5 5 2 8 2 .5 4 6 9

1 0 0 0 0 9 6 8 5 .2 1 8 6 2 .9 1 0 6
1 1 0 0 0 1 0 6 7 2 .3 2 7 1 3 .0 2 9 8
1 2 0 0 0 1 1 6 5 4 .0 8 2 2 3 .1 9 8 5
1 3 0 0 0 1 2 6 7 4 .4 9 0 1 3 .0 0 9 8
1 4 0 0 0 1 3 6 5 7 .9 7 5 6 3 .1 6 2 5
1 5 0 0 0 1 4 6 5 5 .8 1 2 6 3 .1 8 2 5

T a b le  A 1Z D ata  fo r  SDS a d s o r p t io n  o n  c o t to n  fa b r ic  a t  s u r f a c ta n t  s o lu t io n
pH 11 a n d  3 0 °c , w e ig h t  o f  c o t to n  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu tio n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
4 0 0 0 3 9 7 5 .6 3 3 8 0 .2 2 5 3
5 0 0 0 4 9 4 3 .4 7 5 3 0 .5 2 2 7
6 0 0 0 5 8 9 9 .3 1 0 7 0 .9 3 1 0
7 0 0 0 6 8 1 0 .0 5 6 2 1 .7 5 6 3
8 0 0 0 7 7 9 8 .2 0 2 9 1 .8 6 5 9
9 0 0 0 8 8 0 0 .7 5 5 3 1 .8 4 2 3

1 0 0 0 0 9 7 9 7 .8 0 2 8 1 .8 6 9 6
1 1 0 0 0 1 0 7 9 8 .5 7 0 6 1 .8 6 2 5
1 2 0 0 0 1 1 8 0 2 .0 9 6 3 1 .8 2 9 9
1 3 0 0 0 1 2 7 9 9 .2 8 4 4 1 .8 5 5 9
1 4 0 0 0 1 3 7 9 8 .6 0 3 1 1 .8 6 2 2
1 5 0 0 0 1 4 7 9 8 .7 7 5 5 1 .8 6 0 6
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Table A13 Data for TX-100 adsorption on cotton fabric at surfactant solution pH 5 and 30°c
W e ig h t  o f  c o t to n  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

Initial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

9 0 7 0 .1 1 4 0 0 .1 8 3 9
1 0 0 7 9 .1 7 1 4 0 .1 9 2 6
1 1 0 8 8 .5 0 8 0 0 .1 9 8 7
1 2 0 9 3 .6 1 5 0 0 .2 4 4 0
1 6 0 1 2 2 .2 2 2 5 0 .3 4 9 3
1 7 0 1 2 6 .3 8 6 0 0 .4 0 3 3
2 2 0 1 7 1 .4 3 7 5 0 .4 4 9 0
2 8 0 2 2 9 .9 8 2 5 0 .4 6 2 5
3 6 0 3 0 4 .8 4 4 9 0 .5 1 0 0
4 0 0 3 4 3 .8 9 8 3 0 .5 1 8 7
5 0 0 4 4 4 .3 8 3 0 0 .5 1 4 3
6 0 0 5 4 3 .7 4 6 3 0 .5 2 0 1
7 0 0 6 4 3 .8 1 0 2 0 .5 1 9 6
8 0 0 7 4 3 .9 9 4 0 0 .5 1 7 9
9 0 0 8 4 4 .2 0 8 2 0 .5 1 5 9

T a b le  A 1 4  D a ta  fo r  T X -100 a d s o r p t io n  o n  c o t to n  fa b r ic  a t  s u r f a c ta n t  s o lu t io n  pH 7  a n d
W e ig h t  o f  c o t t o n  fa b r ic ะ 0 .5 g , V o lu m e  o f  s o lu t io n  2 0  ml

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

95 7 5 .6 8 7 8 0 .1 7 8 6
1 0 0 8 0 .3 7 3 8 0 .1 8 1 5
1 2 0 9 9 .0 0 6 2 0 .1 9 4 1
1 3 0 1 0 7 .3 4 9 0 0 .2 0 9 4
1 4 0 1 1 7 .1 9 6 1 0 .2 1 0 9
1 5 0 1 1 9 .5 1 8 2 0 .2 8 1 8
2 0 0 1 5 9 .4 8 9 0 0 .3 7 4 6
2 3 0 1 8 8 .4 2 4 7 0 .3 8 4 4
3 0 0 2 5 6 .4 1 7 2 0 .4 0 3 0
4 0 0 3 5 3 .3 8 5 3 0 .4 3 1 0
5 0 0 4 5 2 .5 0 5 5 0 .4 3 9 2
6 0 0 5 5 3 .2 3 9 0 0 .4 3 2 4
7 0 0 6 5 2 .3 8 2 5 0 .4 4 0 3
8 0 0 7 5 1 .7 5 4 0 0 .4 4 6 1
9 0 0 8 5 2 .5 1 6 8 0 .4 3 9 0



Table A15 Data for TX-100 adsorption on cotton fabric at surfactant solution pH 9 and 30°c
W e ig h t o f  c o t to n  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu t io n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
1 4 0 1 2 0 .6 9 2 6 0 .1 7 8 5
145 1 2 5 .0 7 7 3 0 .1 8 4 2
1 5 0 1 2 9 .7 2 7 4 0 .1 8 7 4
155 1 3 3 .8 8 2 1 0 .1 9 5 3
1 6 0 1 3 7 .7 6 8 4 0 .2 0 5 6
1 8 0 1 5 0 .8 6 2 6 0 .2 6 9 4
1 9 0 1 6 0 .3 1 1 5 0 .2 7 4 5
2 5 0 2 1 5 .5 2 6 6 0 .3 1 8 8
3 0 0 2 6 0 .5 7 4 0 0 .3 6 4 5
4 0 0 3 5 6 .1 7 5 3 0 .4 0 5 2
5 0 0 4 5 5 .2 6 7 2 0 .4 1 3 6
6 0 0 5 5 4 .1 6 8 4 0 .4 2 3 8
7 0 0 6 5 3 .6 6 7 3 0 .4 2 8 4
8 0 0 7 5 2 .9 4 8 0 0 .4 3 5 1
9 0 0 8 5 4 .0 8 4 3 0 .4 2 4 6

T a b le  A 1 6  D ata  fo r  T X -100  a d s o r p t io n  o n  c o t to n  fa b r ic  a t  s u r f a c ta n t  s o lu t io n  pH 11  a n d  3 0 ° c
W e ig h t  o f  c o t to n  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
1 2 0 1 0 2 .3 4 4 1 0 .1 6 3 3
1 3 0 1 1 2 .2 0 3 5 0 .1 6 4 6
135 1 1 6 .5 4 3 6 0 .1 7 0 7
1 5 0 1 3 0 .4 7 4 1 0 .1 8 0 5
1 6 0 1 3 9 .4 7 5 7 0 .1 8 9 8
1 7 0 1 4 8 .1 5 8 7 0 .2 0 2 0
2 5 0 2 2 0 .2 7 0 1 0 .2 7 4 9
3 0 0 2 6 6 .6 7 2 3 0 .3 0 8 2
4 0 0 3 5 7 .8 8 2 0 0 .3 8 9 4
5 0 0 4 5 7 .6 2 8 5 0 .3 9 1 8
6 0 0 5 5 8 .7 5 0 0 0 .3 8 1 4
7 0 0 6 5 9 .8 9 7 5 0 .3 7 0 8
8 0 0 7 5 7 .7 4 7 9 0 .3 9 0 7
9 0 0 8 5 8 .2 5 5 0 0 .3 8 6 0
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Table A17 Data for SDS adsorption on blended cotton/polyester fabric at surfactant solution
pH 5 and 30°c, weight of blended cotton/polyester fabric = 0.5g, Volume of solution 20 ml
In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty

(p M ) (pM ) p m o l e /m 2
4 0 0 0 3 9 9 8 .2 8 0 0 0 .0 2 1 4
5 0 0 0 4 9 9 3 .9 0 7 6 0 .0 7 5 8
6 0 0 0 5 9 8 1 .8 8 3 5 0 .2 2 5 4
7 0 0 0 6 9 2 3 .1 5 3 5 0 .9 5 6 1
8 0 0 0 7 8 5 1 .9 5 7 2 1 .8 4 1 9
9 0 0 0 8 8 1 1 .0 3 8 4 2 .3 5 1 0

1 0 0 0 0 9 7 9 1 .8 6 0 9 2 .5 8 9 6
1 1 0 0 0 1 0 8 1 1 .8 2 6 1 2 .3 4 1 2
1 2 0 0 0 1 1 8 0 6 .5 9 3 6 2 .4 0 6 3
1 3 0 0 0 1 2 8 0 5 .3 2 3 7 2 .4 2 2 1
1 4 0 0 0 1 3 8 0 3 .5 2 3 3 2 .4 4 4 5
1 5 0 0 0 1 4 8 1 0 .6 6 0 6 2 .3 5 5 7

T a b le  A 1 8  D a ta  fo r  SDS a d s o r p t io n  o n  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  a t  s u r f a c ta n t  s o lu t io n  
pH 7 a n d  3 0 ° c , w e ig h t o f b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  m l

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2
4 0 0 0 3 9 9 8 .7 6 2 2 0 .0 1 5 4
5 0 0 0 4 9 9 5 .2 8 2 0 0 .0 5 8 7
6 0 0 0 5 9 3 5 .8 2 0 6 0 .7 9 8 5
7 0 0 0 6 9 2 1 .0 3 1 6 0 .9 8 2 5
8 0 0 0 7 9 1 8 .4 3 5 5 1 .0 1 4 8
9 0 0 0 8 8 9 3 .6 0 7 6 1 .3 2 3 7

1 0 0 0 0 9 8 9 3 .9 2 1 1 1 .3 1 9 8
1 1 0 0 0 1 0 8 9 4 .8 0 5 2 1 .3 0 8 8
1 2 0 0 0 1 1 8 9 3 .0 6 9 1 1 .3 3 0 4
1 3 0 0 0 1 2 8 9 3 .7 0 4 1 1 .3 2 2 5
1 4 0 0 0 1 3 8 9 0 .0 0 6 8 1 .3 6 8 5
1 5 0 0 0 1 4 8 9 2 .3 3 7 7 1 .3 3 9 5
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Table A19 Data for SDS adsorption on blended cotton/polyester fabric at surfactant solution
pH 9 and 30°c, weight of blended cotton/polyester fabric = 0.5g, Volume of solution 20 ml
In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty

(p M ) (pM ) p m o l e /m 2
4 0 0 0 3 9 9 7 .0 6 6 3 0 .0 3 6 5
5 0 0 0 4 9 9 3 .5 8 6 1 0 .0 7 9 8
6 0 0 0 5 9 8 7 .4 0 5 2 0 .1 5 6 7
7 0 0 0 6 9 7 1 .2 4 1 8 0 .3 5 7 8
8 0 0 0 7 9 5 5 .4 1 6 0 0 .5 5 4 7
9 0 0 0 8 9 4 2 .7 3 2 8 0 .7 1 2 5

1 0 0 0 0 9 9 2 7 .8 7 1 5 0 .8 9 7 4
1 1 0 0 0 1 0 9 2 3 .3 8 6 6 0 .9 5 3 2
1 2 0 0 0 1 1 9 2 4 .2 7 0 7 0 .9 4 2 2
1 3 0 0 0 1 2 9 2 5 .9 4 2 5 0 .9 2 1 4
1 4 0 0 0 1 3 9 2 4 .7 8 5 1 0 .9 3 5 8
1 5 0 0 0 1 4 9 2 5 .8 3 8 0 0 .9 2 2 7

T a b le  A 2 0  D a ta  fo r  SDS a d s o r p t io n  o n  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  a t  s u r f a c ta n t  s o lu t io n  
pH 11 a n d  30°c, w e ig h t  o f  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu tio n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
4 0 0 0 3 9 9 6 .4 0 7 2 0 .0 4 4 7
5 0 0 0 4 9 9 5 .3 3 0 2 0 .0 5 8 1
6 0 0 0 5 9 8 9 .9 2 1 0 0 .1 2 5 4
7 0 0 0 6 9 7 0 .8 0 7 8 0 .3 6 3 2
8 0 0 0 7 9 5 9 .6 7 5 9 0 .5 0 1 7
9 0 0 0 8 9 5 0 .7 7 0 3 0 .6 1 2 5

1 0 0 0 0 9 9 4 5 .7 7 1 0 0 .6 7 4 7
1 1 0 0 0 1 0 9 4 8 .4 1 5 3 0 .6 4 1 8
1 2 0 0 0 1 1 9 4 7 .2 9 8 1 0 .6 5 5 7
1 3 0 0 0 1 2 9 4 9 .0 8 2 4 0 .6 3 3 5
1 4 0 0 0 1 3 9 4 9 .7 0 9 4 0 .6 2 5 7
1 5 0 0 0 1 4 9 4 8 .3 8 3 2 0 .6 4 2 2
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Table A21 Data for TX-100 adsorption on blended cotton/polyester fabric at solution pH 5
and 30°c, weight of blended cotton/polyester fabric = 0.5g, Volume of solution 20 ml

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(p M ) (uM ) p m o l e /m 2

5 0 4 9 .7 9 2 6 0 .0 0 2 6
6 0 5 9 .5 8 3 3 0 .0 0 5 2
7 0 6 8 .7 3 0 1 0 .0 1 5 8
8 0 7 5 .8 5 6 7 0 .0 5 1 6
9 0 8 7 .5 7 7 5 0 .0 3 0 1

1 0 0 9 7 .0 0 7 5 0 .0 3 7 2
2 0 0 1 9 0 .1 9 0 0 0 .1 2 2 1
3 0 0 2 7 4 .3 2 7 5 0 .3 1 9 4
4 0 0 3 6 7 .3 2 2 5 0 .4 0 6 6
5 0 0 4 6 7 .0 9 7 5 0 .4 0 9 4
6 0 0 5 6 7 .9 8 8 8 0 .3 9 8 3
7 0 0 6 6 8 .9 7 5 0 0 .3 8 6 0
8 0 0 7 6 8 .2 5 7 5 0 .3 9 4 9
9 0 0 8 6 9 .2 9 7 5 0 .3 8 2 0

T a b le  A 2 2  D a ta  fo r  T X -100  a d s o r p t io n  o n  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  a t  s o lu t io n  pH 7 
a n d  3 0 ° c , w e ig h t  o f b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu t io n  2 0  ml

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

4 0 3 9 .9 1 5 0 0 .0 0 1 1
5 0 4 9 .3 8 1 9 0 .0 0 7 7
6 0 5 9 .2 2 6 0 0 .0 0 9 6
70 6 8 .4 8 1 7 0 .0 1 8 9
8 0 7 8 .2 9 7 3 0 .0 2 1 2
9 0 8 7 .2 9 2 2 0 .0 3 3 7

1 0 0 9 5 .6 1 3 1 0 .0 5 4 6
2 0 0 1 8 7 .3 1 0 0 0 .1 5 7 9
3 0 0 2 7 7 .6 1 0 0 0 .2 7 8 6
4 0 0 3 8 0 .3 6 0 0 0 .2 4 4 4
5 0 0 4 7 6 .9 6 9 3 0 .2 8 6 5
6 0 0 5 7 5 .9 7 5 0 0 .2 9 8 9
7 0 0 6 7 6 .4 6 2 5 0 .2 9 2 8
8 0 0 7 7 6 .7 1 2 5 0 .2 8 9 7
9 0 0 8 7 8 .1 2 5 0 0 .2 7 2 2



Table A23 Data for TX-100 adsorption on blended cotton/polyester fabric at solution pH 9
and 30°c, weight of blended cotton/polyester fabric = 0.5g, Volume of solution 20 ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

4 0 3 9 .9 1 6 2 0 .0 0 1 0
50 4 9 .7 9 1 3 0 .0 0 2 6
6 0 5 9 .6 3 1 9 0 .0 0 4 6
70 6 9 .4 3 9 0 0 .0 0 7 0
80 7 8 .7 5 6 6 0 .0 1 5 5
90 8 7 .5 7 1 1 0 .0 3 0 2

1 0 0 9 6 .8 8 6 3 0 .0 3 8 7
2 0 0 1 9 4 .9 8 2 5 0 .0 6 2 4
3 0 0 2 8 5 .2 8 5 0 0 .1 8 3 1
4 0 0 3 8 5 .4 0 0 0 0 .1 8 1 6
5 0 0 4 8 3 .1 9 2 5 0 .2 0 9 1
6 0 0 5 8 4 .7 1 2 5 0 .1 9 0 2
7 0 0 6 8 1 .6 4 0 0 0 .2 2 8 4
8 0 0 7 8 5 .0 9 6 5 0 .1 8 5 4
9 0 0 8 8 5 .4 0 0 0 0 .1 8 1 6

T a b le  A 2 4  D a ta  fo r  T X -100  a d s o r p t io n  o n  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  a t  s o lu t io n  pH 11  
a n d  30°c, w e ig h t  o f  b le n d e d  c o t t o n /p o ly e s t e r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu t io n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

4 0 3 9 .9 1 9 0 0 .0 0 1 0
50 4 9 .8 3 9 4 0 .0 0 2 0
6 0 5 9 .8 1 0 6 0 .0 0 2 4
7 0 6 9 .6 2 3 0 0 .0 0 4 7
8 0 7 8 .7 7 5 9 0 .0 1 5 2
9 0 8 7 .6 7 8 0 0 .0 2 8 9

1 0 0 9 7 .2 2 0 6 0 .0 3 4 6
2 0 0 1 9 5 .2 0 7 2 0 .0 5 9 6
3 0 0 2 9 2 .6 7 1 4 0 .0 9 1 2
4 0 0 3 9 1 .8 1 0 1 0 .1 0 1 9
5 0 0 4 9 3 .2 5 1 9 0 .0 8 4 0
6 0 0 5 9 2 .9 5 0 9 0 .0 8 7 7
7 0 0 6 9 3 .5 2 3 2 0 .0 8 0 6
8 0 0 7 9 3 .6 1 9 8 0 .0 7 9 4
9 0 0 8 9 3 .2 0 9 2 0 .0 8 4 5



Table A25 Data forSDS adsorption on polyester fabric at solution pH 5 and 30°c
W e ig h t o f  p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu t io n  2 0  ml

Initial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tr a t io n A d s o rp t io n  d e n s i ty
(p M ) (pM ) p m o l e /m 2
1 0 0 0 9 9 5 .2 8 1 3 0 .0 7 5 5
2 0 0 0 1 9 9 4 .8 4 3 8 0 .0 8 2 5
3 0 0 0 2 9 9 2 .9 6 8 8 0 .1 1 2 5
4 0 0 0 3 9 9 1 .2 3 7 5 0 .1 4 0 2
5 0 0 0 4 9 8 8 .4 0 0 0 0 .1 8 5 6
6 0 0 0 5 9 8 3 .4 1 8 8 0 .2 6 5 3
7 0 0 0 6 9 7 6 .5 5 0 0 0 .3 7 5 2
8 0 0 0 7 9 6 6 .0 4 3 8 0 .5 4 3 3
9 0 0 0 8 9 5 7 .3 0 0 0 0 .6 8 3 2

1 0 0 0 0 9 9 5 0 .6 5 0 0 0 .7 8 9 6
1 1 0 0 0 1 0 9 4 6 .6 5 0 0 0 .8 5 3 6
1 2 0 0 0 1 1 9 4 4 .2 4 3 8 0 .8 9 2 1
1 3 0 0 0 1 2 9 4 4 .0 9 3 8 0 .8 9 4 5
1 4 0 0 0 1 3 9 4 3 .9 3 1 3 0 .8 9 7 1
1 5 0 0 0 1 4 9 4 3 .9 5 0 0 0 .8 9 6 8

Table A26 D a ta  fo rS D S  a d s o r p t i o n  o n  p o ly e s te r  fa b r ic  a t  s o lu t io n  pH 7 a n d  3 0 ° c
W e ig h t o f p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

Initial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tr a t io n A d s o rp tio n  d e n s i ty
(p M ) (pM ) p m o l e /m 2
1 0 0 0 9 9 6 .0 6 8 8 0 .0 6 2 9
2 0 0 0 1 9 9 6 .8 8 7 5 0 .0 4 9 8
3 0 0 0 2 9 9 4 .8 0 0 0 0 .0 8 3 2
4 0 0 0 3 9 9 3 .3 5 6 3 0 .1 0 6 3
5 0 0 0 4 9 9 1 .6 1 8 8 0 .1 3 4 1
6 0 0 0 5 9 8 6 .2 1 8 8 0 .2 2 0 5
7 0 0 0 6 9 7 8 .9 4 3 8 0 .3 3 6 9
8 0 0 0 7 9 6 9 .9 3 1 3 0 .4 8 1 1
9 0 0 0 8 9 6 3 .0 5 0 0 0 .5 9 1 2

1 0 0 0 0 9 9 5 4 .9 6 8 8 0 .7 2 0 5
1 1 0 0 0 1 0 9 5 3 .3 1 8 8 0 .7 4 6 9
1 2 0 0 0 1 1 9 5 1 .1 7 5 0 0 .7 8 1 2
1 3 0 0 0 1 2 9 4 7 .3 0 0 0 0 .8 4 3 2
1 4 0 0 0 1 3 9 4 7 .1 7 5 0 0 .8 4 5 2
1 5 0 0 0 1 4 9 4 7 .2 8 7 5 0 .8 4 3 4
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Table A27 Data for SDS adsorption on polyester fabric at solution pH 9 and 30°c
W e ig h t  o f  p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu tio n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
1 0 0 0 9 9 8 .2 4 3 8 0 .0 2 8 1
2 0 0 0 1 9 9 7 .9 9 3 8 0 .0 3 2 1
3 0 0 0 2 9 9 6 .1 8 1 3 0 .0 6 1 1
4 0 0 0 3 9 9 4 .8 2 5 0 0 .0 8 2 8
5 0 0 0 4 9 9 2 .9 6 8 8 0 .1 1 2 5
6 0 0 0 5 9 8 8 .8 1 8 8 0 .1 7 8 9
7 0 0 0 6 9 8 2 .1 5 0 0 0 .2 8 5 6
8 0 0 0 7 9 7 6 .1 5 6 3 0 .3 8 1 5
9 0 0 0 8 9 7 0 .6 1 8 8 0 .4 7 0 1

1 0 0 0 0 9 9 6 2 .5 8 1 3 0 .5 9 8 7
1 1 0 0 0 1 0 9 5 8 .2 0 6 3 0 .6 6 8 7
1 2 0 0 0 1 1 9 5 8 .1 5 0 0 0 .6 6 9 6
1 3 0 0 0 1 2 9 5 8 .2 8 7 5 0 .6 6 7 4
1 4 0 0 0 1 3 9 5 8 .2 3 7 5 0 .6 6 8 2
1 5 0 0 0 1 4 9 5 8 .1 1 8 8 0 .6 7 0 1

Table A 2 8  D a ta  fo r  SDS a d s o r p t io n  o n  p o ly e s te r  fa b r ic  a t  s o lu tio n  pH 11 a n d  30°c
W e ig h t  o f  p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu tio n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(pM ) (pM ) p m o l e /m 2
1 0 0 0 9 9 9 .1 5 0 0 0 .0 1 3 6
2 0 0 0 1 9 9 8 .8 8 1 3 0 .0 1 7 9
3 0 0 0 2 9 9 7 .9 6 8 8 0 .0 3 2 5
4 0 0 0 3 9 9 6 .4 8 1 3 0 .0 5 6 3
5 0 0 0 4 9 9 4 .9 4 3 8 0 .0 8 0 9
6 0 0 0 5 9 9 1 .5 0 6 3 0 .1 3 5 9
7 0 0 0 6 9 8 4 .4 9 3 8 0 .2 4 8 1
8 0 0 0 7 9 8 0 .6 5 0 0 0 .3 0 9 6
9 0 0 0 8 9 7 7 .3 6 8 8 0 .3 6 2 1

1 0 0 0 0 9 9 7 1 .1 8 7 5 0 .4 6 1 0
1 1 0 0 0 1 0 9 6 4 .8 0 0 0 0 .5 6 3 2
1 2 0 0 0 1 1 9 6 4 .2 4 3 8 0 .5 7 2 1
1 3 0 0 0 1 2 9 6 3 .8 5 0 0 0 .5 7 8 4
1 4 0 0 0 1 3 9 6 3 .8 8 7 5 0 .5 7 7 8
1 5 0 0 0 1 4 9 6 3 .8 0 6 3 0 .5 7 9 1
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Table A29 Data forTX-100 adsorption on polyester fabric at solution pH 5 and 30°c
W e ig h t o f p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

In itial C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

4 0 3 9 .9 3 8 8 0 .0 0 1 0
5 0 4 9 .9 0 1 9 0 .0 0 1 6
6 0 5 9 .7 1 5 6 0 .0 0 4 5
7 0 6 9 .3 8 5 0 0 .0 0 9 8
8 0 7 8 .4 7 5 0 0 .0 2 4 4
9 0 8 6 .3 7 5 0 0 .0 5 8 0

1 0 0 9 3 .8 6 8 8 0 .0 9 8 1
2 0 0 1 9 0 .2 6 8 8 0 .1 5 5 7
3 0 0 2 8 4 .5 1 2 5 0 .2 4 7 8
4 0 0 3 8 3 .4 6 2 5 0 .2 6 4 6
5 0 0 4 8 4 .0 8 1 3 0 .2 5 4 7
6 0 0 5 8 2 .6 5 6 3 0 .2 7 7 5
7 0 0 6 8 3 .0 1 2 5 0 .2 7 1 8
8 0 0 7 8 3 .3 1 8 8 0 .2 6 6 9
9 0 0 8 8 2 .8 6 8 8 0 .2 7 4 1

Table A30 D a ta  fo rT X -1 0 0  a d s o r p t io n  o n  p o ly e s te r  fa b r ic  a t  s o lu t io n  pH 7 a n d  30°c
W e ig h t  o f p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu t io n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(p M ) (pM ) p m o l e /m 2

4 0 3 9 .9 4 3 1 0 .0 0 0 9
5 0 4 9 .8 4 1 3 0 .0 0 2 5
6 0 5 9 .6 4 0 0 0 .0 0 5 8
7 0 6 9 .3 8 6 9 0 .0 0 9 8
8 0 7 8 .4 5 1 9 0 .0 2 4 8
9 0 8 8 .0 3 4 4 0 .0 3 1 5

1 0 0 9 6 .3 8 7 5 0 .0 5 7 8
2 0 0 1 9 2 .1 4 3 8 0 .1 2 5 7
3 0 0 2 8 7 .6 0 0 0 0 .1 9 8 4
4 0 0 3 8 6 .7 6 2 5 0 .2 1 1 8
5 0 0 4 8 5 .9 1 2 5 0 .2 2 5 4
6 0 0 5 8 6 .9 6 8 8 0 .2 0 8 5
7 0 0 6 8 5 .8 9 3 8 0 .2 2 5 7
8 0 0 7 8 6 .5 1 8 8 0 .2 1 5 7
9 0 0 8 8 6 .8 1 8 8 0 .2 1 0 9



Table A31 Data forTX-100 adsorption on polyester fabric at solution pH 9 and 30°c
W e ig h t  o f  p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f  s o lu tio n  20  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp tio n  d e n s i ty
(p M ) (p M ) p m o l e / ทา2

4 0 3 9 .9 3 1 3 0 .0 0 1 1
50 4 9 .8 2 5 0 0 .0 0 2 8
60 5 9 .6 4 3 8 0 .0 0 5 7
70 6 9 .5 3 7 5 0 .0 0 7 4
8 0 7 9 .4 2 5 0 0 .0 0 9 2
9 0 8 8 .4 1 2 5 0 .0 2 5 4

1 0 0 9 7 .4 3 1 3 0 .0 4 1 1
2 0 0 1 9 6 .2 6 8 8 0 .0 5 9 7
3 0 0 2 9 4 .4 1 2 5 0 .0 8 9 4
4 0 0 3 9 3 .3 1 8 8 0 .1 0 6 9
5 0 0 4 9 2 .7 8 7 5 0 .1 1 5 4
6 0 0 5 9 3 .6 1 8 8 0 .1 0 2 1
7 0 0 6 9 3 .7 2 5 0 0 .1 0 0 4
8 0 0 7 9 2 .1 4 3 8 0 .1 2 5 7
9 0 0 8 9 2 .0 8 1 3 0 .1 2 6 7

Table A32 D a ta  fo r  TX -100 a d s o r p t io n  o n  p o ly e s te r  fa b r ic  a t s o lu t io n  pH 11 a n d  30°c
W e ig h t  o f  p o ly e s te r  fa b r ic  = 0 .5 g , V o lu m e  o f s o lu tio n  2 0  ml

In itia l C o n c e n tr a t io n E q u ilib riu m  C o n c e n tra t io n A d s o rp t io n  d e n s i ty
(p M ) (p M ) p m o l e /m 2

40 3 9 .9 4 1 3 0 .0 0 0 9
50 4 9 .9 3 0 0 0 .0 0 1 1
60 5 9 .8 1 1 9 0 .0 0 3 0
7 0 6 9 .7 0 5 6 0 .0 0 4 7
8 0 7 9 .5 7 1 9 0 .0 0 6 8
9 0 8 9 .4 1 1 3 0 .0 0 9 4

1 0 0 9 8 .6 6 0 0 0 .0 2 1 4
2 0 0 1 9 8 .1 1 6 3 0 .0 3 0 1
3 0 0 2 9 6 .2 8 1 3 0 .0 5 9 5
4 0 0 3 9 6 .0 3 1 3 0 .0 6 3 5
5 0 0 4 9 5 .7 0 6 3 0 .0 6 8 7
6 0 0 5 9 5 .1 6 2 5 0 .0 7 7 4
7 0 0 6 9 5 .5 3 1 3 0 .0 7 1 5
8 0 0 7 9 5 .6 5 6 3 0 .0 6 9 5
9 0 0 8 9 5 .6 1 2 5 0 .0 7 0 2



A p p e n d ix  B Zeta  P otent ia l  M e a s u r e m e n t

T a b le  B1 D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH 5 a n d  v a r ia b le  SDS a t  3 0 ° c

SDS C o n e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

Z e ta  p o t e n t i a l  
(-m V ) 1 2 0 .3 2 1 .7 2 2 .4 2 3 .1 2 3 .7 2 4 .1 2 4 .8 2 5 .1 2 6 .5 2 7 .8 2 8 .9 3 1 .1 3 1 .9 3 2 .7 3 3 .0

2 2 0 .4 2 1 .7 2 2 .8 2 3 .5 2 3 .8 2 3 .9 2 4 .9 2 5 .3 2 6 .4 2 7 .6 2 9 .1 3 1 .5 3 2 .0 3 2 .8 3 2 .9
3 2 0 .5 2 1 .5 2 2 .6 2 3 .6 2 3 .9 2 3 .8 2 4 .5 2 5 .0 2 5 .9 2 7 .9 2 9 .3 3 1 .2 3 2 .1 3 2 .7 3 3 .4
4 2 0 .2 2 1 .6 2 2 .4 2 3 .2 2 4 .0 2 4 .0 2 4 .6 2 4 .9 2 6 .1 2 7 .6 2 8 .7 3 1 .4 3 2 .3 3 2 .8 3 3 .0
ร 2 1 .1 2 1 .8 2 2 .3 2 3 .0 2 3 .5 2 4 .2 2 4 .8 2 4 .8 2 6 .3 2 7 .5 2 8 .9 3 1 .2 3 2 .1 3 2 .6 3 3 .2
6 2 0 .0 2 1 .5 2 2 .1 2 3 .5 2 4 .2 2 3 .7 2 4 .8 2 4 .7 2 6 .2 2 7 .8 2 9 .0 3 1 .3 3 1 .8 3 2 .6 3 3 .1
7 2 0 .0 2 1 .6 2 2 .8 2 3 .4 2 3 .8 2 4 .5 2 4 .8 2 5 .6 2 5 .9 2 7 .6 2 9 .0 3 1 .0 3 1 .7 3 2 .5 3 3 .0
8 2 1 .0 2 1 .7 2 2 .5 2 2 .9 2 3 .6 2 4 .1 2 4 .8 2 5 .4 2 5 .9 2 7 .4 2 9 .4 3 1 .6 3 2 .0 3 2 .9 3 3 .5
9 2 0 .5 2 1 .5 2 2 .6 2 2 .9 2 3 .8 2 4 .2 2 4 .8 2 5 .0 2 6 .2 2 7 .8 2 9 .0 3 1 .5 3 2 .1 3 2 .8 3 3 .3

10 2 0 .4 2 1 .4 2 2 .5 2 3 .5 2 3 .9 2 3 .8 2 5 .1 2 4 .8 2 6 .3 2 7 .5 2 8 .9 3 1 .1 3 2 .1 3 3 .0 3 3 .0
11 2 0 .5 2 1 .6 2 2 .5 2 3 .5 2 4 .1 2 3 .9 2 5 .0 2 4 .9 2 6 .0 2 7 .5 2 8 .7 3 0 .9 3 1 .9 3 2 .8 3 2 .8
12 2 0 .5 2 1 .3 2 2 .7 2 3 .3 2 4 .3 2 4 .3 2 5 .4 2 5 .0 2 6 .4 2 7 .9 2 8 .9 3 0 .9 3 1 .8 3 2 .6 3 2 .8
13 1 9 .9 2 1 .5 2 2 .8 2 3 .1 2 3 .8 2 4 .2 2 4 .8 2 5 .3 2 6 .2 2 7 .6 2 8 .6 3 1 .4 3 2 .0 3 2 .7 3 3 .4
14 1 9 .8 2 1 .7 2 2 .3 2 3 .0 2 3 .6 2 4 .2 2 4 .8 2 5 .3 2 6 .3 2 7 .5 2 9 .0 3 1 .2 3 1 .8 3 2 .8 3 2 .9
15 2 0 .7 2 1 .9 2 2 .4 2 3 .1 2 3 .5 2 3 .9 2 5 .0 2 5 .2 2 5 .9 2 7 .5 2 9 .1 3 1 .6 3 2 .1 3 3 .2 3 3 .5
16 2 1 .1 2 1 .4 2 2 .1 2 2 .9 2 3 .8 2 3 .9 2 5 .1 2 4 .9 2 5 .8 2 7 .4 2 9 .5 3 1 .5 3 2 .0 3 2 .9 3 3 .2
17 2 0 .7 2 1 .2 2 2 .3 2 2 .8 2 3 .7 2 4 .1 2 5 .0 2 4 .8 2 6 .3 2 7 .4 2 9 .0 3 1 .2 3 2 .0 3 2 .4 3 3 .4
18 2 0 .5 2 1 .0 2 2 .6 2 3 .5 2 3 .6 2 4 .0 2 4 .9 2 5 .1 2 6 .4 2 7 .5 2 9 .4 3 0 .7 3 1 .9 3 2 .9 3 3 .5
19 2 0 .8 2 1 .6 2 2 .6 2 3 .2 2 3 .4 2 3 .9 2 5 .3 2 5 .0 2 6 .3 2 7 .5 2 8 .7 3 1 .2 3 2 .3 3 2 .5 3 3 .4
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SDS C on e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

20 2 0 .4 2 1 .8 2 2 .5 2 3 .5 2 4 .0 2 3 .9 2 4 .6 2 4 .7 2 6 .0 2 7 .6 2 9 .1 3 1 .5 3 2 .5 3 3 .0 3 3 .6
21 2 0 .5 2 1 .5 2 2 .8 2 3 .4 2 4 .0 2 4 .0 2 4 .8 2 4 .8 2 6 .1 2 7 .4 2 9 .0 3 1 .3 3 2 .1 3 2 .9 3 2 .9
22 2 0 .1 2 1 .7 2 2 .3 2 2 .9 2 3 .4 2 4 .3 2 4 .8 2 5 .0 2 5 .8 2 7 .5 2 8 .8 3 1 .3 3 1 .6 3 2 .5 3 2 .9
23 1 9 .9 2 1 .6 2 2 .0 2 3 .0 2 3 .7 2 4 .0 2 5 .0 2 4 .9 2 6 .1 2 7 .6 2 8 .9 3 1 .2 3 1 .6 3 2 .6 3 3 .5
2 4 2 0 .7 2 1 .5 2 2 .1 2 3 .5 2 3 .6 2 3 .8 2 4 .9 2 5 .1 2 6 .3 2 7 .6 2 8 .6 3 0 .9 3 2 .1 3 2 .8 3 2 .9
25 2 0 .8 2 1 .5 2 2 .4 2 3 .1 2 3 .9 2 3 .7 2 4 .9 2 5 .1 2 6 .2 2 7 .7 2 9 .2 3 1 .5 3 1 .9 3 2 .9 3 3 .3

A v e ra g e 2 0 .4 5 2 1 .5 2 2 .4 6 2 3 .2 2 2 3 .7 8 2 4 .0 2 4 .8 2 5 .0 3 2 6 .1 5 2 7 .5 9 2 8 .9 3 1 .2 5 3 1 .9 9 3 2 .7 6 3 3 .1 8

T a b le  B2 D a ta  f o r  z e ta  p o t e n t i a l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH  7 a n d  v a r i a b le  SDS a t  3 0 ° c

SDS C on e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

Z e ta  p o t e n t i a l  
(-m V ) 1 2 3 .5 2 5 .5 2 6 .3 2 7 .2 2 7 .9 2 8 .2 2 8 .7 2 9 .4 3 0 .5 3 2 .9 3 4 .0 3 5 .6 3 7 .4 3 8 .5 3 8 .6

2 2 3 .2 2 5 .6 2 6 .1 2 7 .3 2 7 .8 2 8 .3 2 8 .6 2 9 .3 3 0 .6 3 2 .8 3 4 .2 3 5 .7 3 7 .5 3 8 .6 3 8 .6
3 2 3 .1 2 5 .4 2 6 .3 2 7 .3 2 8 .2 2 8 .3 2 8 .9 2 9 .5 3 0 .9 3 2 .9 3 4 .3 3 5 .7 3 7 .8 3 8 .7 3 8 .5
4 2 3 .0 2 5 .5 2 6 .2 2 7 .5 2 7 .6 2 8 .5 2 9 .0 2 9 .2 3 0 .6 3 2 .9 3 4 .1 3 5 .8 3 7 .1 3 8 .6 3 8 .5
5 2 2 .9 2 5 .6 2 6 .1 2 7 .3 2 7 .8 2 8 .1 2 8 .6 2 9 .5 3 0 .3 3 2 .8 3 4 .3 3 5 .9 3 7 .5 3 8 .6 3 8 .8
6 2 3 .4 2 5 .7 2 6 .1 2 7 .6 2 7 .9 2 8 .2 2 8 .7 2 9 .6 3 0 .3 3 2 .5 3 4 .2 3 6 .0 3 7 .6 3 8 .4 3 8 .6
7 2 3 .5 2 5 .6 2 6 .3 2 7 .1 2 7 .8 2 7 .9 2 8 .9 2 9 .6 3 0 .5 3 3 .2 3 4 .1 3 5 .4 3 7 .2 3 8 .4 3 8 .5
8 2 2 .9 2 5 .6 2 6 .2 2 7 .4 2 7 .9 2 8 .3 2 9 .0 2 9 .3 3 0 .4 3 2 .7 3 3 .9 3 5 .3 3 7 .3 3 8 .3 3 8 .7
9 2 3 .4 2 5 .3 2 6 .3 2 6 .9 2 8 .0 2 8 .3 2 8 .4 2 9 .8 3 0 .5 3 3 .1 3 3 .8 3 5 .6 3 7 .6 3 8 .3 3 8 .6

10 2 3 .2 2 5 .6 2 6 .3 2 6 .9 2 8 .0 2 8 .3 2 8 .6 2 8 .9 3 0 .6 3 2 .5 3 4 .2 3 5 .7 3 7 .3 3 8 .5 3 8 .5
11 2 3 .4 2 4 .9 2 6 .4 2 7 .0 2 7 .6 2 7 .6 2 8 .5 2 9 .4 3 0 .7 3 2 .6 3 4 .3 3 5 .8 3 7 .5 3 8 .5 3 8 .7



SDS C o n e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

12 2 3 .4 2 4 .9 2 6 .1 2 7 .1 2 7 .5 2 8 .0 2 8 .9 2 9 .3 3 0 .4 3 2 .9 3 3 .9 3 5 .7 3 7 .5 3 8 .4 3 8 .5
13 2 3 .4 2 5 .6 2 6 .4 2 7 .3 2 7 .8 2 8 .3 2 8 .7 2 9 .5 3 0 .5 3 2 .8 3 3 .7 3 5 .2 3 7 .3 3 8 .4 3 8 .5
1 4 2 3 .2 2 5 .6 2 6 .3 2 7 .4 2 7 .6 2 8 .3 2 8 .6 2 9 .2 3 0 .6 3 3 .2 3 4 .6 3 5 .9 3 7 .6 3 8 .6 3 8 .6
15 2 3 .2 2 5 .4 2 6 .3 2 7 .1 2 7 .9 2 8 .1 2 8 .3 2 8 .9 3 0 .5 3 2 .8 3 4 .5 3 5 .6 3 7 .5 3 8 .2 3 8 .6
16 2 3 .2 2 5 .5 2 6 .5 2 7 .4 2 7 .8 2 8 .2 2 8 .5 2 9 .5 3 0 .6 3 2 .8 3 4 .2 3 5 .9 3 7 .5 3 8 .3 3 8 .6
17 2 2 .9 2 5 .5 2 6 .3 2 7 .4 2 8 .0 2 8 .2 2 8 .9 2 9 .4 3 0 .5 3 3 .3 3 4 .0 3 5 .9 3 7 .9 3 8 .6 3 8 .6
18 2 2 .9 2 5 .6 2 6 .5 2 7 .0 2 8 .1 2 8 .1 2 9 .0 2 9 .4 3 0 .8 3 2 .9 3 4 .0 3 5 .8 3 7 .4 3 8 .9 3 8 .5
19 2 3 .1 2 5 .4 2 6 .5 2 7 .1 2 7 .6 2 8 .1 2 9 .3 2 9 .3 3 0 .5 3 2 .5 3 3 .8 3 5 .9 3 7 .3 3 8 .5 3 8 .6
20 2 3 .2 2 5 .6 2 6 .2 2 7 .0 2 7 .5 2 8 .3 2 8 .6 2 9 .5 3 0 .2 3 2 .8 3 3 .9 3 5 .5 3 7 .3 3 8 .7 3 8 .5
21 2 3 .4 2 5 .7 2 6 .3 2 7 .0 2 7 .9 2 8 .4 2 8 .6 2 9 .4 3 0 .3 3 3 .3 3 4 .2 3 5 .5 3 7 .6 3 8 .4 3 8 .9
22 2 3 .6 2 5 .5 2 6 .5 2 7 .2 2 7 .9 2 7 .6 2 8 .8 2 9 .3 3 0 .5 3 2 .7 3 4 .3 3 5 .6 3 7 .6 3 8 .6 3 8 .7
23 2 3 .5 2 5 .3 2 6 .2 2 7 .3 2 7 ,9 2 7 .9 2 8 .4 2 9 .3 3 0 .5 3 2 .6 3 4 .3 3 5 .6 3 7 .5 3 8 .5 3 8 .5
2 4 2 2 .8 2 5 .6 2 5 .7 2 7 .4 2 8 .2 2 7 .9 2 8 .9 2 9 .5 3 0 .6 3 3 .3 3 4 .5 3 5 .9 3 7 .4 3 8 .9 3 8 .6
25 2 3 .1 2 5 .5 2 5 .9 2 7 .3 2 8 .0 2 7 .8 2 8 .7 2 9 .4 3 0 .6 3 3 .2 3 4 .4 3 5 .5 3 7 .1 3 8 .5 3 8 .7

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 2 3 .2 2 5 .4 2 6 .2 2 7 .2 2 2 7 .8 2 8 .1 2 8 .7 2 9 .3 8 3 0 .5 2 3 2 .8 8 3 4 .1 5 3 5 .6 8 3 7 .4 5 3 8 .5 2 3 8 .6 0

T a b le  B3 D a ta  f o r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH 9 a n d  v a r ia b le  SDS a t  3 0 ° c

SDS C on e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

Z e ta  p o t e n t i a l  
(-m V ) 1 2 6 .6 2 7 .7 2 8 .0 2 8 .9 2 9 .3 3 0 .1 3 0 .9 3 1 .9 3 3 .0 3 4 .9 3 6 .2 3 7 .7 3 8 .6 3 9 .8 3 9 .9

2 2 6 .7 2 7 .6 2 8 .3 2 8 .8 2 9 .4 3 0 .0 3 1 .0 3 1 .8 3 3 .1 3 4 .8 3 6 .3 3 7 .8 3 8 .0 3 9 .8 4 0 .0
3 2 6 .8 2 7 .8 2 8 .6 2 9 .0 2 9 .0 3 0 .2 3 0 .8 3 1 .9 3 3 .1 3 5 .0 3 6 .2 3 7 .8 3 8 .3 3 9 .7 4 0 .2
4 2 6 .5 2 7 .6 2 8 .4 2 9 .0 2 9 .3 3 0 .0 3 1 .1 3 2 .2 33 3 5 .1 3 6 .0 3 7 .9 3 8 .4 4 0 .0 4 0 .1
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SDS C on e . 
(n M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

5 2 6 .7 2 7 .5 2 8 .1 2 8 .9 2 9 .5 3 0 .1 3 1 .1 3 1 .9 3 3 .2 3 4 .7 3 6 .2 3 8 .0 3 8 .4 4 0 .1 4 0 .0
6 2 6 .9 2 7 .8 2 8 .2 2 8 .6 2 9 .0 3 0 .2 3 1 .2 3 2 .2 3 2 .8 3 4 .7 3 6 .0 3 7 .6 3 8 .3 3 9 .9 3 9 .9
7 2 6 .5 2 7 .9 2 8 .0 2 9 .1 2 9 .6 2 9 .9 3 1 .0 3 2 .3 3 3 .1 3 4 .8 3 6 .0 3 7 .8 3 8 .2 3 9 .5 3 9 .8
8 2 6 .8 2 7 .5 2 8 .3 2 9 .0 2 9 .5 3 0 .0 3 0 .9 3 2 .1 3 3 .2 3 5 .1 3 6 .5 3 7 .8 3 8 .4 3 9 .7 4 0 .0
9 2 6 .7 2 7 .6 2 8 .2 2 8 .8 2 9 .3 2 9 .8 3 0 .8 3 2 .0 3 2 .9 3 5 .2 3 6 .2 3 7 .8 3 8 .1 4 0 .0 4 0 .1

10 2 6 .6 2 7 .8 2 8 .4 2 8 .7 2 9 .4 3 0 .1 3 0 .7 3 1 .8 3 2 .8 3 5 .0 3 6 .3 3 7 .7 3 8 .5 3 9 .8 4 0 .0
11 2 6 .9 2 7 .6 2 8 .4 2 8 .9 2 9 .3 3 0 .3 3 0 .9 3 0 .7 3 2 .9 3 4 .9 3 6 .1 3 7 .9 3 8 .4 3 9 .8 3 9 .8
12 2 6 .5 2 7 .8 2 8 .3 2 8 .6 2 9 .2 3 0 .2 3 0 .9 3 1 .8 3 2 .9 3 4 .9 3 6 .2 3 7 .6 3 8 .5 3 9 .8 4 0 .2
13 2 6 .8 2 8 .0 2 8 .2 2 9 .0 2 9 .3 3 0 .6 3 1 .0 3 1 .9 3 2 .7 3 5 .1 3 6 .1 3 8 .0 3 8 .6 3 9 .7 4 0 .1
1 4 2 6 .6 2 8 .0 2 8 .2 2 9 .0 2 9 .3 3 0 .2 3 1 .1 3 2 .0 3 3 .1 3 5 .2 3 6 .1 3 7 .9 3 8 .4 3 9 .6 4 0 .0
15 2 6 .5 2 7 .7 2 8 .4 2 9 .1 2 9 .3 3 0 .4 3 1 .0 3 2 .0 3 3 .0 3 5 .0 3 6 .5 3 7 .8 3 8 .3 3 9 .6 4 0 .2
16 2 6 .7 2 7 .4 2 8 .1 2 8 .7 2 9 .4 2 9 .8 3 1 .1 3 1 .9 3 2 .9 3 5 .0 3 6 .4 3 7 .6 3 8 .4 3 9 .7 3 9 .8
17 2 6 .9 2 7 .4 2 8 .5 2 8 .9 2 9 .3 2 9 .7 3 1 .2 3 1 .8 3 3 .0 3 4 .8 3 6 .6 3 7 .6 3 8 .2 3 9 .9 3 9 .7
18 2 6 .8 2 7 .5 2 8 .3 2 8 .7 2 9 .5 3 0 .0 3 1 .0 3 2 .1 3 3 .0 3 4 .7 3 6 .2 3 7 .8 3 8 .3 3 9 .6 4 0 .1
19 2 6 .8 2 8 .1 2 8 .4 2 9 .3 2 9 .4 3 0 .2 3 0 .9 3 2 .0 3 3 .1 3 4 .7 3 6 .3 3 7 .9 3 8 .4 3 9 .8 4 0 .0
20 2 6 .4 2 8 .0 2 8 .3 2 9 .0 2 9 .2 3 0 .6 3 0 .8 3 1 .9 3 3 .1 3 4 .9 3 6 .3 3 7 .7 3 8 .2 3 9 .9 3 9 .6
2 1 2 6 .5 2 7 .8 2 8 .6 2 9 .1 2 9 .1 3 0 .5 3 1 .0 3 1 .8 3 3 .6 3 4 .7 3 6 .1 3 7 .8 3 8 .6 3 9 .9 3 9 .6
22 2 6 .6 2 7 .9 2 8 .5 2 9 .2 2 9 .3 3 0 .1 3 1 .0 3 2 .2 3 3 .1 3 4 .8 3 6 .1 3 8 .0 3 8 .5 3 9 .7 3 9 .8
23 2 6 .4 2 7 .6 2 8 .3 2 8 .9 2 9 .4 3 0 .0 3 0 .9 3 2 .1 3 3 .0 3 5 .1 3 6 .0 3 7 .9 3 8 .4 3 9 .6 4 0 .0
2 4 2 6 .5 2 7 .9 2 8 .5 2 8 .8 2 9 .1 2 9 .4 3 0 .8 3 2 .2 3 2 .9 3 5 .0 3 6 .1 3 7 .5 3 8 .1 3 9 .6 4 0 .1
25 2 6 .5 2 7 .8 2 8 .0 2 8 .9 2 9 .5 2 9 .6 3 1 .3 3 1 .9 3 2 .8 3 4 .1 3 6 .2 3 7 .6 3 8 .2 3 9 .8 4 0 .2

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 2 6 .6 2 7 .7 2 8 .3 2 8 .9 2 2 9 .3 3 0 .0 3 0 .9 3 1 .9 4 3 3 .0 1 3 4 .8 9 3 6 .2 1 3 7 .7 8 3 8 .3 5 3 9 .7 7 3 9 .9 7



T a b le  B4 D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH 11 a n d  v a r ia b le  SDS a t  30°c

SDS C on e . 
(n M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

Z e ta  p o t e n t ia l  
(-m V ) 1 2 8 .7 2 9 .3 2 9 .9 3 0 .3 3 0 .9 3 1 .2 3 1 .9 3 2 .8 3 4 .0 3 5 .3 3 7 .6 3 9 .4 3 9 .9 4 0 .5 4 0 .9

2 2 8 .8 2 9 .4 2 9 .8 3 0 .4 3 1 .0 3 1 .2 3 1 .8 3 2 .7 3 4 .4 3 5 .2 3 7 .5 3 9 .5 3 9 .8 4 0 .6 4 0 .8
3 2 8 .9 2 9 .3 2 9 .9 3 0 .3 3 1 .3 3 1 .3 3 2 .0 3 2 .9 3 4 .1 3 5 .0 3 7 .6 3 9 .5 4 0 .1 4 0 .7 4 1 .0
4 2 8 .7 2 9 .5 2 9 .8 3 0 .3 3 0 .8 3 1 .1 3 2 .5 3 2 .8 3 4 .2 3 5 .9 3 7 .4 3 9 .3 4 0 .1 4 0 .5 4 1 .1
5 2 8 .6 2 9 .6 2 9 .8 3 0 .5 3 1 .2 3 1 .4 3 1 .9 3 3 .0 3 3 .9 3 5 .6 3 7 .7 3 9 .3 4 0 .2 4 0 .6 4 1 .1
6 2 9 .0 2 9 .4 3 0 .1 3 0 .6 3 1 .3 3 1 .0 3 1 .8 3 2 .6 3 4 .2 3 5 .2 3 7 .4 3 9 .6 4 0 .0 4 0 .2 4 0 .7
7 2 8 .5 2 9 .1 2 9 .7 3 0 .4 3 0 .7 3 1 .1 3 1 .9 3 2 .8 3 3 .8 3 5 .3 3 7 .6 3 9 .2 3 9 .9 4 0 .9 4 0 .5
8 2 8 .9 2 9 .4 2 9 .8 3 0 .4 3 0 .8 3 1 .1 3 1 .8 3 2 .9 3 4 .2 3 5 .2 3 7 .3 3 9 .6 3 9 .8 4 1 .0 4 0 .8
9 2 9 .0 2 9 .5 2 9 .7 3 0 .5 3 0 .8 3 1 .4 3 2 .0 3 2 .5 3 4 .4 3 5 .1 3 7 .9 3 9 .5 3 9 .7 4 0 .8 4 0 .9

10 2 9 .1 2 9 .3 2 9 .8 3 0 .5 3 1 .3 3 1 .3 3 2 .4 3 2 .8 3 4 .1 3 5 .6 3 7 .5 3 9 .4 4 0 .2 4 0 .3 4 1 .0
11 2 8 .7 2 9 .2 3 0 .0 3 0 .5 3 0 .9 3 1 .4 3 2 .2 3 2 .6 3 3 .9 3 4 .9 3 7 .8 3 9 .4 3 9 .8 4 0 .6 4 1 .0
12 2 8 .9 2 9 .2 2 9 .7 3 0 .4 3 0 .8 3 1 .3 3 2 .0 3 2 .6 3 4 .3 3 5 .2 3 7 .5 3 9 .5 3 9 .5 4 0 .3 4 0 .9
13 2 8 .6 2 9 .6 2 9 .8 3 0 .6 3 1 .1 3 1 .3 3 1 .8 3 2 .6 3 4 .0 3 5 .7 3 8 .7 3 9 .6 4 0 .0 4 0 .5 4 0 .7
14 2 8 .5 2 9 .3 2 9 .8 3 0 .1 3 1 .1 3 1 .3 3 1 .8 3 2 .5 3 4 .5 3 5 .4 3 7 .4 3 9 .1 4 0 .3 4 0 .9 4 0 .6
15 2 8 .9 2 9 .3 2 9 .9 3 0 .1 3 1 .0 3 1 .2 3 1 .9 3 2 .9 3 4 .2 3 5 .1 3 7 .5 3 9 .6 3 9 .7 4 0 .8 4 1 .0
16 2 9 .0 2 9 .2 2 9 .5 3 0 .4 3 0 .8 3 1 .4 3 1 .7 3 2 .8 3 4 .3 3 5 .2 3 7 .6 3 9 .8 3 9 .9 4 0 .6 4 1 .1
17 2 8 .6 2 9 .0 3 0 .0 3 0 .5 3 0 .9 3 1 .5 3 1 .8 3 3 .1 3 4 .3 3 5 .2 3 7 .2 3 9 .2 3 9 .4 4 0 .3 4 0 .8
18 2 8 .5 2 9 .1 3 0 .1 3 0 .3 3 0 .9 3 1 .3 3 2 .4 3 2 .7 3 3 .8 3 4 .9 3 7 .5 3 9 .3 4 0 .0 4 1 .0 4 0 .9
19 2 8 .4 2 9 .1 3 0 .2 3 0 .3 3 0 .6 3 1 .5 3 2 .3 3 2 .7 3 3 .9 3 5 .6 3 7 .6 3 9 .4 4 0 .1 4 1 .1 4 0 .9
20 2 8 .7 2 9 .3 3 0 .0 3 0 .1 3 1 .3 3 1 .1 3 1 .8 3 2 .7 3 4 .1 3 5 .3 3 7 .8 3 9 .5 3 9 .9 4 1 .0 4 0 .8
21 2 8 .7 2 9 .4 3 0 .0 3 0 .1 3 1 .4 3 1 .0 3 1 .9 3 3 .1 3 4 .1 3 5 .4 3 7 .4 3 9 .6 3 9 .8 4 0 .6 4 0 .9
22 2 8 .9 2 9 .2 2 9 .8 3 0 .0 3 0 .9 3 1 .0 3 2 .3 3 2 .8 3 3 .9 3 5 .1 3 7 .5 3 9 .4 3 9 .8 4 0 .3 4 1 .0



SDS C on e . 
(p M ) 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 0 1 0 0 0 0 1 1 0 0 0 1 2 0 0 0 1 3 0 0 0 1 4 0 0 0 1 5 0 0 0

23 2 8 .8 2 9 .5 2 9 .9 3 0 .3 3 0 .8 3 1 .1 3 2 .1 3 2 .6 3 4 .2 3 5 .2 3 7 .5 3 9 .1 4 0 .2 4 0 .2 4 1 .2
2 4 2 8 .8 2 9 .5 3 0 .0 3 0 .5 3 0 .8 3 1 .5 3 1 .8 3 2 .9 3 4 .0 3 5 .2 3 7 .8 3 9 .3 3 9 .8 4 0 .1 4 1 .3
25 2 8 .7 2 9 .3 2 9 .6 3 0 .4 3 1 .0 3 1 .3 3 1 .9 3 2 .7 3 4 .1 3 5 .3 3 7 .4 3 9 .4 3 9 .8 4 0 .1 4 1 .0

A v e ra g e n z e ta  
p o te n t ia l  (-m V) 2 8 .7 2 9 .3 2 9 .8 3 0 .3 5 3 0 .9 3 1 .2 3 1 .9 3 2 .7 6 3 4 .1 2 3 5 .2 8 3 7 .5 9 3 9 .4 2 3 9 .9 1 4 0 .5 8 4 0 .9 2

T a b l e  B 5  D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b lac k  a t  pH 5 a n d  v a r ia b le  T X -100  a t  3 0 ° c

T X - 1 0 0  C o n e .
(MM) 5 0 60 7 0 8 0 90 100 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

Z e t a  p o t e n t i a l  
( -m V )  1 3 0 .6 3 0 .0 2 9 .6 2 9 .0 2 8 .6 2 7 .8 2 6 .5 2 4 .7 2 2 .0 2 0 .6 1 8 .5 1 6 .5 1 4 .2 1 2 .0 1 0 .0

2 3 0 .2 3 0 .1 2 9 .4 2 8 .8 2 8 .7 2 7 .9 2 6 .3 2 5 .3 2 2 .0 2 0 .8 1 8 .6 1 6 .7 1 4 .1 1 2 .1 1 0 .0
3 3 0 .1 3 0 .2 2 9 .5 2 9 .3 2 8 .7 2 7 .9 2 6 .5 2 4 .8 2 2 .0 2 0 .7 1 8 .6 1 6 .7 1 4 .3 1 1 .8 1 0 .0
4 2 9 .3 2 9 .9 2 9 .5 2 9 .1 2 8 .9 2 8 .1 2 6 .4 2 4 .9 2 2 .3 2 0 .7 1 8 .6 1 6 .9 1 4 .3 1 1 .6 1 0 .2
5 2 9 .6 2 9 .8 2 9 .4 2 9 .1 2 8 .5 2 8 .2 2 5 .9 2 4 .8 2 2 .1 2 0 .6 1 8 .7 1 6 .0 1 4 .3 1 1 .9 1 0 .2
6 3 0 .6 2 9 .9 2 9 .8 2 9 .0 2 8 .9 2 7 .9 2 5 .8 2 4 .7 2 2 .5 2 0 .6 1 8 .2 1 6 .9 1 4 .1 1 1 .7 1 0 .0
7 2 9 .8 2 9 .4 2 9 .3 2 9 .0 2 7 .9 2 8 .9 2 6 .1 2 5 .6 2 2 .6 2 0 .7 1 8 .6 16 .5 1 4 .0 1 1 .7 1 0 .1
8 3 0 .1 3 0 .0 2 8 .9 2 9 .0 2 8 .3 2 7 .8 2 5 .8 2 4 .6 2 2 .0 2 1 .0 1 8 .9 1 6 .3 1 4 .0 1 1 .7 1 0 .3
9 3 0 .0 2 7 .9 2 9 .4 2 8 .9 2 8 .9 2 7 .9 2 5 .8 2 5 .0 2 1 .6 2 0 .9 1 9 .0 1 6 .7 1 4 .1 1 1 .9 1 0 .2

10 2 8 .7 3 0 .1 2 9 .7 2 9 .4 2 8 .4 2 7 .6 2 6 .2 2 4 .8 2 2 .0 2 0 .3 1 9 .1 1 6 .8 1 4 .2 1 2 .0 1 0 .1
11 3 0 .3 3 0 .0 3 0 .0 2 8 .7 2 8 .6 2 7 .6 2 6 .1 2 4 .6 2 1 .5 2 0 .6 1 8 .7 1 7 .0 1 4 .3 1 2 .3 9 .6
12 2 9 .7 2 9 .7 2 9 .6 2 8 .6 3 0 .1 2 8 .2 2 6 .0 2 4 .6 2 2 .9 2 0 .5 1 8 .6 1 7 .1 1 4 .5 1 2 .4 9 .9
13 29 .3 2 9 .8 2 9 .7 2 9 .8 2 8 .6 2 8 .6 2 6 .0 2 5 .0 2 1 .9 2 0 .8 1 8 .9 1 6 .8 1 4 .6 1 1 .6 1 0 .3
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T X - 1 0 0  C o n e .  
(MM) 50 60 7 0 80 90 100 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

1 4 2 9 .9 2 9 .9 2 9 .8 2 9 .5 2 8 .9 2 8 .1 2 6 .0 2 5 .3 2 1 .9 2 0 .7 1 8 .4 1 6 .5 1 4 .8 1 1 .5 9 .8
15 3 0 .1 3 0 .1 2 9 .8 2 9 .4 2 8 .3 2 7 .9 2 6 .3 2 5 .2 2 2 .4 2 0 .6 1 6 .8 1 6 .5 1 4 .9 1 1 .9 1 0 .1
16 3 0 .5 3 0 .2 2 8 .9 2 9 .6 2 8 .1 2 7 .9 2 6 .4 2 4 .9 2 1 .8 2 0 .8 1 8 .7 1 6 .3 1 4 .3 1 1 .8 9 .8
17 3 0 .1 3 0 .2 2 9 .1 2 9 .1 2 7 .9 2 8 .1 2 6 .1 2 4 .6 2 2 .0 2 0 .6 1 8 .9 1 6 .3 1 4 .3 1 1 .6 9 .9
18 3 1 .5 3 0 .0 2 9 .6 2 9 .9 2 8 .9 2 7 .9 2 8 .9 2 5 .1 2 2 .3 2 0 .4 1 8 .3 1 6 .5 1 4 .0 1 2 .0 9 .9
19 3 0 .5 3 0 .6 2 9 .7 2 9 .0 2 8 .1 2 7 .9 2 8 .1 2 4 .6 2 2 .1 2 0 .8 1 8 .1 1 6 .2 1 4 .2 1 1 .8 1 0 .1
2 0 3 3 .4 2 9 .7 2 7 .3 2 9 .3 2 8 .6 2 8 .1 2 6 .1 2 4 .7 2 1 .9 2 0 .7 1 8 .0 1 6 .0 1 4 .1 1 1 .7 1 0 .6
2 1 3 0 .0 2 9 .9 2 9 .3 2 8 .7 2 8 .6 2 8 .0 2 6 .3 2 4 .3 2 1 .6 2 0 .9 1 8 .0 1 7 .0 1 3 .9 1 1 .4 1 0 .3
22 3 0 .1 2 9 .7 2 9 .8 2 9 .3 2 8 .7 2 8 .1 2 6 .0 2 5 .0 2 1 .6 2 0 .5 1 8 .6 1 6 .3 1 3 .8 1 2 .0 9 .1
23 3 0 .2 2 9 .7 2 9 .8 2 9 .8 2 8 .6 2 7 .8 2 6 .4 2 4 .9 2 2 .1 2 1 .0 1 8 .6 1 6 .4 1 3 .8 1 2 .3 9 .3
2 4 2 9 .7 2 9 .8 3 0 .0 2 9 .7 2 8 .5 2 7 .6 2 6 .1 2 4 .1 2 2 .1 2 1 .0 1 8 .5 1 6 .9 1 3 .8 1 2 .3 9 .5
25 2 9 .8 3 3 .4 3 3 .7 2 4 .8 2 9 .9 2 5 .3 1 9 .2 2 2 .4 2 3 .0 1 9 .6 1 9 .9 1 5 .7 1 3 .1 1 4 .7 1 3 .0

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 3 0 .1 6 30 2 9 .6 2 9 .0 3 2 8 .6 5 2 7 .8 8 2 6 .0 5 2 4 .7 2 2 .0 9 2 0 .6 1 8 .5 5 1 6 .5 4 1 4 .1 6 1 1 .9 1 0 .0 9

T a b l e  B 6  D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH 7  a n d  v a r ia b le  T X -100  a t  3 0 'C

T X - 1 0 0  C o n e .  
(MM) 50 60 70 80 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

Z e t a  p o t e n t i a l  
( -m V )  1 3 3 .6 3 3 .1 3 2 .7 3 2 .1 3 1 .8 3 0 .6 2 8 .5 2 6 .7 2 4 .0 2 3 .3 2 2 .8 2 0 .9 1 9 .8 1 7 .7 1 6 .7

2 3 3 .1 3 3 .2 3 2 .6 3 2 .1 3 1 .9 3 0 .5 2 8 .6 2 6 .8 2 4 .0 2 3 .4 2 2 .6 2 0 .3 1 9 .8 1 7 .6 1 3 .0
3 3 3 .5 3 3 .2 3 2 .5 3 2 .0 3 1 .9 3 0 .7 2 8 .6 2 6 .8 2 4 .1 2 3 .4 2 3 .1 2 0 .5 1 9 .3 1 7 .2 1 6 .5
4 3 3 .6 3 3 .2 3 2 .8 3 2 .0 3 2 .0 3 0 .7 2 8 .4 2 6 .9 2 4 .2 2 3 .5 2 2 .6 2 0 .8 1 9 .5 1 7 .3 1 6 .9
5 3 3 .5 3 3 .1 3 2 .6 3 2 .6 3 2 .0 3 0 .6 2 8 .6 2 7 .0 2 3 .9 2 6 .3 2 5 .6 2 1 .0 1 9 .2 1 7 .3 1 6 .0
6 3 3 .7 3 3 .0 3 2 .6 3 2 .0 3 2 .0 3 0 .9 2 8 .6 2 6 .8 2 3 .9 2 3 .5 2 2 .5 2 0 .6 1 9 .2 1 8 .0 1 6 .9
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T X - 1 0 0  C o n e .
____________ m . 50 60 70 80 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

ๆ 3 3 .7 3 3 .6 3 2 .9 3 2 .1 3 1 .9 3 0 .6 2 8 .7 2 6 .5 2 3 .5 2 3 .0 2 2 .6 2 1 .3 1 9 .6 1 9 .0 1 6 .5
8 3 3 .6 3 3 .2 3 2 .6 3 2 .2 3 1 .9 3 0 .2 2 8 .9 2 6 .9 2 3 .5 2 2 .9 2 2 .0 2 0 .6 1 8 .9 1 7 .6 1 6 .3
9 3 3 .9 3 3 .1 3 2 .9 3 1 .9 3 1 .5 3 0 .0 2 7 .9 2 6 .3 2 4 .0 2 4 .6 2 1 .6 2 0 .6 1 9 .0 1 7 .2 1 7 .0

10 3 3 .5 3 2 .9 3 3 .1 3 1 .8 3 1 .6 3 0 .5 2 8 .3 2 6 .8 2 4 .0 2 2 .1 2 2 .8 2 1 .0 1 9 .1 1 7 .9 1 7 .0
11 3 2 .9 3 2 .9 3 2 .5 3 2 .0 3 1 .2 3 0 .6 2 8 .3 2 6 .6 2 4 .2 2 3 .5 2 2 .9 2 0 .6 1 9 .5 1 7 .8 1 6 .9
12 3 2 .8 3 3 .8 3 2 .0 3 2 .0 3 2 .0 3 0 .4 2 8 .6 2 6 .8 2 4 .2 2 3 .4 2 2 .9 2 0 .5 1 9 .8 1 6 .5 1 7 .1
13 3 3 .1 3 2 .6 3 3 .0 3 1 .9 3 2 .0 3 0 .4 2 8 .9 2 6 .7 2 4 .2 2 3 .1 2 3 .0 2 0 .8 2 0 .6 1 7 .8 1 6 .8
14 3 2 .9 3 2 .5 3 3 .5 3 1 .9 3 2 .6 3 0 .7 2 8 .6 2 6 .6 2 4 .1 2 3 .6 2 1 .9 2 0 .5 2 0 .5 1 7 .5 1 6 .8
15 3 3 .8 3 3 .6 3 2 .8 3 2 .0 3 1 .8 3 0 .6 2 8 .4 2 6 .7 2 3 .5 2 3 .3 2 2 .4 2 0 .5 2 0 .9 1 7 .6 1 6 .8
16 3 3 .8 3 3 .1 3 2 .9 3 2 .4 3 1 .5 3 1 .0 2 8 .6 2 6 .8 2 3 .6 2 0 .6 2 2 .8 2 0 .5 2 0 .5 1 7 .2 1 6 .9
17 3 3 .6 3 2 .8 3 2 .6 3 2 .1 3 1 .2 3 0 .6 2 8 .5 2 6 .4 2 4 .5 2 3 .5 2 1 .6 2 0 .6 2 1 .0 1 8 .2 1 6 .3
18 3 3 .5 3 2 .9 3 2 .9 3 2 .0 3 1 .6 3 0 .5 2 8 .5 2 7 .0 2 7 .3 2 3 .1 2 2 .3 2 0 .6 2 5 .0 1 7 .6 1 6 .5
19 3 3 .7 3 3 .1 3 2 .7 3 2 .5 3 1 .4 3 0 .9 2 7 .9 2 6 .9 2 5 .3 2 3 .5 2 8 .6 2 1 .0 1 9 .5 1 7 .2 1 7 .5
20 3 3 .4 3 3 .0 3 2 .5 3 2 .2 3 1 .7 3 0 .3 2 7 .8 2 6 .9 2 4 .8 2 3 .4 2 1 .9 2 0 .6 1 9 .4 1 7 .5 1 6 .0
21 3 3 .5 3 3 .0 3 2 .7 3 2 .5 3 1 .7 3 0 .2 2 8 .5 2 6 .9 2 4 .0 2 3 .1 2 1 .6 2 0 .9 1 9 .8 1 7 .0 1 7 .0
22 3 3 .6 3 3 .6 3 2 .7 3 2 .3 3 1 .8 3 0 .6 2 8 .3 2 6 .8 2 5 .0 2 3 .1 2 2 .9 2 0 .5 1 9 .3 1 6 .8 1 7 .1
23 3 3 .5 3 3 .1 3 2 .8 3 2 .3 3 1 .6 3 0 .6 2 8 .6 2 7 .0 2 4 .1 2 2 .4 2 2 .1 2 0 .7 1 8 .6 1 7 .5 1 9 .0
2 4 3 3 .8 3 3 .1 3 2 .4 3 2 .0 3 1 .6 3 0 .5 2 8 .6 2 6 .5 2 4 .0 2 1 .6 2 2 .1 2 0 .5 1 8 .5 1 6 .9 1 6 .9
25 3 8 .9 3 3 .8 3 3 .8 3 2 .5 3 3 .7 3 3 .2 3 0 .3 2 9 .9 1 9 .9 2 5 .7 2 4 .2 1 7 .9 1 9 .2 2 3 .0 1 7 .4

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 3 3 .7 0 3 3 .1 3 2 .8 3 2 .1 4 3 1 .8 4 3 0 .6 6 2 8 .5 4 2 6 .8 8 2 4 .0 7 2 3 .3 2 2 .8 6 2 0 .5 7 1 9 .8 2 1 7 .7 1 6 .7 1
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T a b l e  B 7  D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a r b o n  b la c k  a t  pH 9 a n d  v a r ia b le  T X -100 a t  3 0 ° c

T X - 1 0 0  C o n e .
(MM) 5 0 60 70 8 0 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

Z e t a  p o t e n t i a l  
( -m V ) 1 3 7 .6 3 7 .0 3 6 .7 3 5 .9 3 5 .0 3 4 .2 3 2 .9 3 1 .5 2 9 .6 2 6 .6 2 6 .3 2 5 .7 2 4 .4 2 3 .2 2 1 .7

2 3 7 .7 3 7 .0 3 6 .5 3 5 .8 3 5 .1 3 4 .3 3 2 .9 3 1 .8 2 9 .8 2 6 .5 2 6 .1 2 5 .6 2 4 .5 2 2 .9 2 1 .8
3 3 7 .9 3 7 .1 3 6 .4 3 5 ,6 3 5 .2 3 4 .2 3 2 .8 3 1 .9 2 9 .8 2 6 .8 2 6 .2 2 5 .8 2 5 .0 2 2 .8 2 1 .9
4 3 7 .5 3 7 .4 3 6 .5 3 5 .7 3 5 .2 3 4 .2 3 2 .7 3 2 .0 2 9 .3 2 6 .9 2 6 .0 2 5 .9 2 4 .6 2 2 .9 2 1 .9
5 3 7 .5 3 6 .7 3 6 .4 3 5 .9 3 5 .0 3 4 .1 3 2 .8 3 2 .1 2 9 .4 2 6 .1 2 6 .0 2 5 .3 2 4 .3 2 2 .9 2 2 .0
6 3 7 .6 3 7 .1 3 6 .8 3 5 .8 3 5 .2 3 4 .6 3 2 .5 3 2 .0 2 8 .6 2 5 .9 2 6 .1 2 5 .6 2 4 .9 2 3 .0 2 1 .8
7 3 7 .2 3 7 .0 3 7 .0 3 6 .0 3 5 .3 3 4 .5 3 2 .8 3 2 .6 3 0 .0 2 6 .0 2 5 .9 2 5 .8 2 4 .5 2 3 .0 2 1 .6
8 3 8 .9 3 7 .3 3 6 .9 3 5 .9 3 5 .2 3 4 .2 3 2 .6 3 1 .8 2 9 .5 2 6 .3 2 5 .8 2 6 .1 2 4 .6 2 3 .1 2 1 .8
9 3 8 .0 3 6 .9 3 6 .1 3 5 .7 3 5 .0 3 4 .1 3 2 .1 3 1 .9 3 1 .5 2 6 .5 2 6 .0 2 5 .9 2 4 .4 2 2 .5 2 1 .8

10 3 7 .3 3 6 .5 3 6 .3 3 5 .6 3 4 .9 3 4 .0 3 2 .2 3 2 .7 2 9 .5 2 6 .4 2 7 .6 2 6 .3 2 4 .0 2 2 .6 2 2 .0
11 3 7 .5 3 6 .8 3 6 .3 3 4 .9 3 4 .8 3 4 .6 3 1 .3 3 0 .0 2 8 .9 2 6 .8 2 6 .5 2 6 .4 2 5 .0 2 2 .7 2 1 .8
12 3 7 .5 3 7 .5 3 6 .5 3 5 .2 3 4 .8 3 4 .9 3 1 .8 2 5 .0 2 9 .6 2 6 .0 2 7 .5 2 5 .7 2 4 .9 2 2 .8 2 1 .7
13 3 7 .3 3 8 .7 3 6 .5 3 5 .7 3 5 .0 3 4 .5 3 2 .7 3 2 .6 3 1 .0 2 5 .9 2 5 .1 2 5 .1 2 4 .4 2 2 .8 2 1 .6
1 4 3 7 .6 3 7 .4 3 6 .6 3 5 .4 3 5 .1 3 4 .2 3 2 .7 3 1 .5 3 0 .0 2 5 .7 2 7 .0 2 5 .6 2 4 .6 2 2 .8 2 1 .3
15 3 7 .9 3 7 .5 3 6 .9 3 5 .1 3 4 .9 3 4 .5 3 2 .7 3 1 .8 3 0 .1 2 6 .7 2 5 .9 2 5 .3 2 4 .8 2 3 .0 2 1 .6
16 3 7 .9 3 7 .0 3 7 .0 3 5 .2 3 5 .0 3 4 .1 3 2 .8 3 1 .9 2 9 .8 2 6 .8 2 8 .0 2 5 .8 2 4 .3 2 3 .5 2 1 .5
17 3 7 .9 3 7 .1 3 6 .9 3 5 .6 3 4 .9 3 4 .6 3 2 .9 3 1 .6 2 9 .6 2 6 .4 2 6 .0 2 6 .9 2 4 .1 2 3 .1 2 1 .6
18 3 7 .4 3 7 .0 3 6 .7 3 5 .9 3 4 .6 3 4 .6 3 3 .1 3 1 .6 2 7 .6 2 6 .9 2 6 .3 2 5 .4 2 4 .0 2 2 .5 2 2 .0
19 3 7 .8 3 6 .5 3 6 .8 3 5 .8 3 5 .0 3 4 .1 3 3 .2 3 1 .8 2 8 .0 2 7 .0 2 6 .1 2 4 .6 2 3 .9 2 2 .4 2 0 .6
20 3 8 .2 3 6 .9 3 6 .8 3 5 .1 3 5 .0 3 4 .2 3 2 .9 3 1 .5 2 9 .5 2 6 .7 2 5 .4 2 4 .9 2 4 .6 2 2 .9 2 0 .8
2 1 3 7 .6 3 7 .0 3 5 .9 3 5 .6 3 5 .1 3 4 .0 3 2 .9 3 0 .0 2 9 .3 2 7 .0 2 5 .5 2 5 .0 2 4 .1 2 2 .8 2 0 .9
22 3 8 .0 3 7 .0 3 6 .4 3 5 .9 3 4 .9 3 4 .0 3 2 .8 3 1 .8 2 9 .7 2 7 .1 2 5 .9 2 5 .6 2 4 .6 2 3 .5 2 2 .3
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T X - 1 0 0  C o n e .
________  ( m 50 60 70 8 0 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

23 3 8 .1 3 7 .1 3 6 .5 3 5 .8 3 4 .4 3 4 .1 3 3 .0 3 0 .8 2 9 .6 2 6 .9 2 6 .0 2 5 .7 2 4 .8 2 3 .4 2 1 .6
2 4 3 7 .9 3 6 .8 3 5 .6 3 5 .9 3 4 .9 3 4 .1 3 3 .2 3 1 .5 2 9 .5 2 6 .8 2 6 .4 2 5 .6 2 4 .6 2 3 .4 2 1 .4
25 3 6 .1 3 5 .6 4 0 .6 4 0 .3 3 6 .3 3 2 .4 3 9 .1 3 0 .7 3 2 .5 2 9 .3 2 7 .4 2 8 .0 2 4 .0 2 2 .3 2 5 .6

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 3 7 .6 8 37 3 6 .7 3 5 .8 1 3 5 .0 3 3 4 .2 1 3 2 .9 4 3 1 .3 8 2 9 .6 7 2 6 .6 2 6 .2 8 2 5 .7 5 2 4 .4 8 2 2 .9 2 1 .7 8

T a b l e  B 8  D a ta  fo r  z e ta  p o te n t ia l  m e a s u r e m e n t  o f  c a rb o n  b la c k  a t  pH 1 1  a n d  v a r ia b le  T X -100  a t  3 0 ° c

T X -1 0 0  C o n e .  
(MM) 50 60 70 8 0 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

Z e t a  p o t e n t i a l  
( -m V )  1 4 1 .1 4 0 .9 3 9 .8 3 9 .3 3 8 .4 3 8 .0 3 7 .8 3 6 .3 3 5 .1 3 4 .2 3 3 .4 3 2 .3 2 7 .5 2 6 .3 2 5 .2

2 4 0 .9 4 0 .8 3 9 .9 3 9 .2 3 8 .4 3 8 .5 3 7 .6 3 6 .3 3 5 .2 3 4 .0 3 3 .6 3 2 .2 2 7 .6 2 6 .5 2 5 .6
3 4 1 .0 4 0 .7 3 9 .7 3 9 .2 3 8 .6 3 8 .2 3 7 .9 3 6 .5 3 5 .2 3 4 .0 3 3 .5 3 2 .2 2 7 .6 2 6 .9 2 5 .8
4 4 0 .6 4 1 .1 3 9 .9 3 9 .0 3 8 .9 3 8 .3 3 7 .9 3 6 .4 3 5 .3 3 4 .1 3 3 .8 3 2 .0 2 7 .5 2 6 .4 2 6 .0
5 4 0 .8 4 0 .6 4 0 .0 3 9 .6 3 8 .2 3 8 .3 3 8 .0 3 6 .2 3 5 .6 3 3 .9 3 3 .6 3 2 .6 2 7 .3 2 6 .5 2 5 .0
6 4 0 .5 4 1 .2 4 0 .6 3 9 .4 3 8 .6 3 8 .0 3 7 .5 3 6 .4 3 5 .2 3 4 .1 3 3 .6 3 2 .9 3 0 .0 2 6 .5 2 5 .6
7 4 1 .0 4 1 .0 3 9 .5 4 0 .0 3 8 .2 3 7 .5 3 7 .1 3 6 .1 3 5 .0 3 4 .0 3 3 .1 3 2 .5 2 7 .8 2 7 .0 2 5 .3
8 4 1 .2 4 0 .2 3 9 .7 3 9 .5 3 8 .2 3 7 .6 3 7 .2 3 6 .9 3 5 .9 3 4 .2 3 3 .5 3 2 .2 2 7 .6 2 7 .1 2 5 .1
9 4 0 .9 4 0 .9 3 8 .9 3 9 .3 3 8 .0 3 7 .9 3 7 .4 3 6 .7 3 5 .6 3 4 .6 3 3 .9 3 3 .6 2 6 .0 2 6 .9 2 5 .0

10 4 0 .9 4 0 .6 4 1 .0 3 9 .1 3 9 .0 3 7 .9 3 9 .0 3 6 .8 3 5 .7 3 3 .2 3 3 .7 3 2 .0 2 5 .3 2 4 .6 2 5 .0
11 4 0 .7 4 1 .1 3 9 .8 3 9 .1 3 8 .5 3 8 .0 3 8 .5 3 6 .8 3 5 .4 3 3 .5 3 3 .5 3 2 .1 2 7 .9 2 6 .5 2 5 .4
12 4 1 .2 4 0 .9 4 0 .6 4 1 .0 3 8 .1 3 8 .1 3 4 .6 3 6 .9 3 5 .1 3 4 .9 3 3 .4 3 2 .2 2 7 .8 2 5 .9 2 5 .9
13 4 1 .1 4 1 .0 4 0 .2 3 8 .9 3 8 .5 3 7 .6 3 8 .9 3 6 .1 3 5 .6 3 4 .0 3 3 .4 3 2 .3 2 7 .5 2 5 .6 2 6 .1
14 4 0 .9 4 0 .8 4 0 .0 3 8 .7 3 6 .8 3 7 .9 3 9 .7 3 7 .0 3 5 .1 3 4 .6 3 5 .6 3 2 .4 2 6 .5 2 4 .0 2 5 .8
15 4 0 .8 4 0 .7 4 2 .0 3 9 .0 3 8 .4 3 8 .2 3 8 .1 3 7 .2 3 5 .0 3 4 .4 3 3 .0 3 2 .5 2 8 .0 2 7 .5 2 5 .1
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T X - 1 0 0  C o n e .
(MM) 50 60 70 8 0 90 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0 1 0 0 0

16 4 1 .0 4 0 .7 3 9 .6 3 9 .6 3 8 .5 3 8 .4 3 8 .6 3 6 .9 3 4 .9 3 4 .3 3 3 .5 3 3 .0 2 7 .6 2 6 .5 2 5 .0
17 4 0 .6 4 0 .6 3 9 .7 3 9 .1 3 8 .7 3 8 .2 3 8 .0 3 6 .5 3 4 .6 3 4 .1 3 3 .6 3 2 .9 2 7 .8 2 6 .3 2 5 .0
18 4 0 .7 4 1 .0 4 1 .2 3 6 .4 3 7 .2 3 7 .3 3 8 .3 3 6 .4 3 5 .0 3 4 .6 3 3 .8 3 2 .9 2 7 .7 2 5 .6 2 4 .6
19 4 1 .0 4 1 .6 3 9 .6 3 9 .5 3 9 .0 3 7 .0 3 8 .0 3 6 .3 3 5 .1 3 3 .5 3 3 .8 3 1 .5 2 8 .2 2 6 .0 2 4 .3
20 4 1 .1 4 0 .5 4 0 .6 3 9 .7 3 8 .2 3 9 .5 3 8 .0 3 6 .1 3 5 .2 3 3 .6 3 3 .7 3 1 .0 2 6 .8 2 6 .3 2 4 .9
21 4 0 .5 4 1 .3 4 0 .0 3 9 .6 3 9 .5 3 7 .8 3 7 .9 3 6 .5 3 4 .8 3 3 .7 3 3 .4 3 2 .6 2 7 .5 2 6 .5 2 5 .3
22 4 0 .9 4 0 .6 3 5 .2 4 0 .0 3 8 .4 3 8 .5 3 5 .6 3 6 .9 3 4 .6 3 4 .9 3 3 .1 3 2 .5 2 6 .0 2 6 .5 2 5 .1
23 4 0 .7 4 0 .2 3 9 .4 3 9 .5 3 9 .4 3 8 .6 3 9 .0 3 6 .1 3 5 .0 3 3 .6 3 3 .2 3 2 .5 2 7 .0 2 6 .8 2 5 .6
2 4 4 0 .7 4 0 .7 3 9 .8 3 8 .1 3 8 .7 3 8 .1 3 9 .7 3 6 .2 3 5 .0 3 4 .0 3 2 .9 3 2 .2 2 8 .6 2 6 .5 2 5 .8
25 4 2 .5 3 9 .8 4 1 .6 4 0 .6 3 7 .2 3 7 .8 3 5 .7 3 2 .9 3 4 .9 3 2 .7 3 1 .4 2 9 .7 2 8 .7 2 7 .1 2 4 .5

A v e ra g e n z e ta  
p o te n t ia l  (-mV) 4 0 .9 3 4 0 .8 3 9 .9 3 9 .3 0 3 8 .3 8 3 8 .0 5 3 7 .8 4 3 6 .3 8 3 5 .1 6 3 4 .0 3 3 .4 8 3 2 .2 7 2 7 .5 1 2 6 .3 2 5 .2 8

70



71

A p p e n d ix  c .  D a ta  fo r  PZC o f fa b r ic s

T a b le  C l  D a ta  fo r  PZC o f  fa b r ic s

C o t to n  F ab ric B le n d e d  p o ly e s te r  a n d  c o t to n P o ly e s te r

In itial pH E q u ilib riu m  pH In itia l pH E q u ilib riu m  pH In itial pH
E q u ilib riu m

pH
1 .4 6 1 .4 7 1.5 1.3 1 .5 1 .5 3

2 2 .0 7 2 2 .3 7 1 .9 2 .0 1
3 2 .8 5 3 2 .4 8 2 .9 2 2 .2 6

3 .7 5 2 .8 7 4 2 .5 1 4 .2 6 2 .3 1
5 .2 2 2 .9 5 4 .2 6 5 .1 2 2 .3 3
5 .8 8 3 .9 7 6 5 .3 2 5 .7 2 3 .8 5
7 .1 2 5 .6 3 7 6 .0 1 7 .0 1 5 .5 8
8 .0 5 6 .6 7 8 7 .2 4 8 .1 3 6 .4 3
9 .1 5 9 .0 4 9 8 .6 8 9 .4 4 9 .1 2

1 0 .0 3 9 .9 3 10 9 .7 7 1 0 .0 5 9 .9 7
1 1 .0 6 1 1 .0 6 11 11.2 1 1 .2 4 1 1 .1 1



Appendix D. Data for %detergency
T a b le  D1 % D e te rg e n c y  fro m  c o t t o n  b y  u s in g  SDS s u r f a c ta n t  a t  d i f f e r e n t  s u r f a c ta n t  c o n c e n t r a t io n  a t  pH 5
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te r g e n c y A v e ra g e

% D e te rg e n c y
1 7 5 .6 8 1 3 7 4 .2 7 1 3 8 8 .3 5 4 1 1 0 .0 1 2 2

0 .0 8 6 6 2 7 6 .3 5 4 0 7 5 .0 2 2 5 8 8 .0 0 2 4 1 0 .2 5 8 1 1 0 .0 1 5 5
3 7 6 .3 2 4 8 7 5 .0 4 2 9 8 8 .1 5 4 5 9 .7 7 6 2
1 7 9 .1 1 2 7 7 5 .4 3 3 3 8 8 .1 1 5 5 2 9 .0 1 2 2

0 .2 0 2 0 2 7 8 .9 7 3 1 7 5 .4 1 2 8 8 8 .1 2 3 3 2 8 .0 1 0 7 2 8 .2 0 8 1
3 7 8 .6 1 7 3 7 5 .0 0 2 5 8 8 .0 9 8 8 2 7 .6 0 1 4
1 8 0 .3 6 8 9 7 4 .8 4 7 4 8 8 .2 4 4 2 4 1 .2 1 5 7

0 .4 3 3 2 2 8 1 .3 8 0 1 7 5 .8 7 4 4 8 8 .8 1 6 7 4 2 .5 4 0 1 4 1 .7 2 8 8
3 8 0 .9 4 7 7 7 5 .8 4 1 2 8 8 .1 6 6 7 4 1 .4 3 0 6
1 8 1 .4 1 9 1 7 4 .1 5 5 8 8 8 .1 1 6 7 5 2 .0 2 5 8

0 .6 1 5 8 2 8 2 .4 3 6 5 7 5 .8 2 1 9 8 8 .3 8 3 3 5 2 .6 5 7 7 5 2 .0 9 4 0
3 8 2 .2 2 6 5 7 6 .0 1 2 5 8 8 .0 5 5 6 5 1 .5 9 8 5
1 8 3 .0 3 2 0 7 5 .0 5 8 6 8 8 .6 5 2 9 5 8 .6 5 2 8

0 .9 1 5 2 2 8 3 .3 7 6 2 7 5 .9 6 1 5 8 8 .5 2 5 4 5 9 .0 1 5 5 5 8 .7 5 6 5
3 8 3 .0 3 9 0 7 5 .7 4 8 1 8 8 .1 8 9 6 5 8 .6 0 1 2
1 8 2 .9 9 9 2 7 5 .0 2 3 2 8 8 .5 4 1 3 5 9 .0 0 2 5

1 .0 1 0 8 2 8 3 .1 7 4 1 7 6 .1 5 9 8 8 8 .0 6 5 8 5 8 .9 1 4 4 5 9 .0 1 2 2
3 8 2 .8 0 5 7 7 5 .0 5 3 7 8 8 .1 6 6 0 5 9 .1 1 9 7
1 8 3 .1 6 4 8 7 6 .1 3 2 1 8 8 .0 2 0 8 5 9 .1 5 4 7

1 .1 5 0 0 2 8 3 .5 4 7 9 7 6 .0 3 3 0 8 8 .7 7 7 3 5 8 .9 6 6 8 5 9 .1 2 1 4



S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

3 8 4 .2 7 9 5 7 6 .2 1 6 4 8 9 .8 2 6 7 5 9 .2 4 2 7
1 8 3 .1 2 1 4 7 5 .0 6 9 0 8 8 .6 4 3 3 5 9 .3 2 1 1

1 .4 4 4 0 2 8 4 .1 0 1 7 7 5 .9 5 3 7 8 9 .8 4 6 7 5 8 .6 4 8 5 5 9 .2 1 0 3
3 8 2 .9 8 4 0 7 4 .6 5 2 2 8 8 .6 1 7 4 5 9 .6 6 1 3

T a b le  D2 % D e te rg e n c y  fro m  c o t t o n  by  u s in g  SDS s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 7
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te r g e n c y A v e ra g e

% D e te rg e n c y

0 .0 8 6 6
1 7 6 .8 8 2 8 7 5 .2 7 8 0 8 8 .2 3 5 0 1 2 .3 8 5 9

1 2 .3 7 1 22 7 6 .6 6 6 6 7 5 .0 4 4 0 8 8 .2 0 1 7 1 2 .3 3 2 1
3 7 5 .8 2 3 9 7 4 .0 9 4 0 8 8 .0 5 0 0 1 2 .3 9 5 6

0 .2 0 2 0
1 7 9 .2 4 3 0 7 5 .4 3 3 3 8 8 .1 9 5 0 2 9 .8 5 2 1

2 9 .7 4 5 12 7 9 .3 7 8 5 7 5 .8 1 3 3 8 8 .1 1 3 3 2 8 .9 8 5 2
3 7 9 .1 1 7 3 7 5 .2 4 3 0 8 7 .9 8 8 3 3 0 .3 9 8 0

0 .4 3 3 2
1 8 1 .1 3 6 3 7 5 .7 3 5 0 8 8 .2 4 1 7 4 3 .1 8 7 4

4 3 .1 5 6 92 8 0 .8 6 0 4 7 5 .4 1 3 0 8 8 .0 8 1 7 4 2 .9 9 8 7
3 8 0 .8 0 9 2 7 5 .1 5 2 0 8 8 .2 2 1 7 4 3 .2 8 4 6

0 .6 1 5 8
1 8 2 .2 2 6 0 7 5 .1 9 9 0 8 8 .1 8 1 7 5 4 .1 2 5 8

5 4 .2 8 5 52 8 2 .8 1 9 4 7 6 .1 9 0 0 8 8 .2 3 8 3 5 5 .0 2 3 6
3 8 2 .5 7 0 8 7 6 .0 5 1 0 8 8 .1 9 0 6 5 3 .7 0 7 1
1 8 3 .2 8 3 0 7 5 .5 5 1 0 8 8 .3 9 1 7 6 0 .2 1 4 8

0 .9 1 5 2 2 8 3 .0 3 1 4 7 5 .1 5 1 0 8 8 .1 3 5 0 6 0 .6 9 3 2 6 0 .1 1 2 5
3 8 2 .7 5 8 8 7 4 .8 0 5 3 8 8 .1 8 8 3 5 9 .4 2 9 5



S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

1 8 3 .8 1 9 0 7 6 .8 3 3 0 8 8 .3 1 3 3 6 0 .8 5 2 1
1 .0 1 0 8 2 8 2 .6 7 7 4 7 4 .1 7 7 0 8 8 .1 0 6 7 6 1 .0 2 3 4 6 0 .6 5 8 9

3 8 2 .7 9 2 2 7 4 .7 1 9 0 8 8 .1 5 1 7 6 0 .1 0 1 2
1 8 3 .0 9 9 4 7 5 .0 7 1 0 8 8 .2 0 8 3 6 1 .1 1 1 3

1 .1 5 0 0 2 8 5 .0 9 5 0 7 6 .2 9 7 0 9 0 .7 2 5 0 6 0 .9 7 8 5 6 1 .1 2 5 5
3 8 5 .1 8 7 0 7 6 .2 5 8 8 9 0 .8 2 6 7 6 1 .2 8 6 7
1 8 4 .5 8 3 0 7 4 .9 8 5 1 9 0 .6 4 3 3 6 1 .2 9 6 5

1 .4 4 4 0 2 8 4 .9 8 6 3 7 5 .6 9 9 6 9 0 .8 4 6 7 6 1 .3 1 0 5 6 1 .3 2 2 1
3 8 4 .6 6 1 6 7 5 .2 1 5 9 9 0 .6 1 0 0 6 1 .3 5 9 3

T a b le  D3 % D e te rg e n c y  f ro m  c o t t o n  by  u s in g  SDS s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c ta n t  c o n c e n t r a t io n  a t  pH 9
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y
1 7 5 .4 7 4 5 7 3 .9 4 9 8 6 .0 3 1 7 1 2 .6 2 5 8

0 .0 8 6 6 2 7 4 .8 3 5 8 7 3 .2 4 0 0 8 6 .3 0 1 7 1 2 .2 1 7 4 1 2 .5 1 7 2
3 7 3 .7 9 7 2 7 1 .9 1 4 3 8 6 .7 3 0 0 1 2 .7 0 8 4
1 7 6 .5 1 8 3 7 2 .2 6 8 0 8 6 .4 2 8 3 3 0 .0 1 5 4

0 .2 0 2 0 2 7 7 .6 8 7 8 7 3 .7 7 4 0 8 6 .7 0 8 3 3 0 .2 5 8 9 3 0 .2 1 7 9
3 7 6 .0 4 5 1 7 1 .4 9 1 0 8 6 .4 8 1 7 3 0 .3 7 9 4
1 7 8 .7 9 6 7 7 2 .2 0 9 0 8 6 .7 7 8 3 4 5 .2 1 5 9

0 .4 3 3 2 2 7 9 .8 7 1 5 7 3 .9 0 5 0 8 6 .8 6 0 0 4 6 .0 5 5 2 4 5 .9 6 3 2
3 7 9 .7 7 4 3 7 3 .6 5 9 0 8 6 .7 7 6 7 4 6 .6 1 8 5
1 8 1 ,4 9 6 5 7 4 .7 7 8 0 8 6 .3 5 4 4 5 8 .0 3 6 2



S u r f a c ta n t  C on e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

0 .6 1 5 8 2 8 0 .9 0 7 2 7 3 .3 1 1 0 8 6 .5 3 9 4 5 7 .4 2 3 6 5 7 .5 5 8 2
3 8 1 .6 9 5 6 7 4 .8 6 3 0 8 6 .8 0 5 0 5 7 .2 1 4 8
1 8 1 .0 7 6 2 7 0 .3 9 0 3 8 6 .7 0 1 7 6 5 .5 1 2 2

0 .9 1 5 2 2 8 0 .8 0 7 7 7 0 .0 7 6 0 8 6 .7 8 1 7 6 4 .2 3 9 6 6 5 .5 1 8 5
3 8 1 .7 3 4 9 7 1 .9 1 4 3 8 6 .6 1 5 0 6 6 .8 0 3 7
1 8 1 .8 7 4 7 7 2 .3 2 3 0 8 6 .8 7 0 0 6 5 .6 6 1 2

1 .0 1 0 8 2 8 1 .8 3 2 5 7 2 .5 1 1 0 8 6 .8 5 5 0 6 4 .9 8 5 7 6 5 .7 1 8 2
3 8 1 .9 2 2 9 7 2 .2 6 8 0 8 6 .7 8 5 0 6 6 .5 0 7 7
1 8 1 .7 5 5 9 7 1 .9 2 9 0 8 6 .8 3 5 0 6 5 .9 2 5 8

1 .1 5 0 0 2 8 1 .8 5 5 2 7 1 .9 8 9 0 8 6 .9 3 1 7 6 6 .0 2 6 9 6 5 .8 1 5 6
3 8 1 .7 4 8 7 7 1 .9 4 9 0 8 6 .9 1 1 7 6 5 .4 9 4 1
1 8 2 .6 3 5 0 7 4 .0 3 6 0 8 7 .0 7 1 7 6 5 .9 6 5 4

1 .4 4 4 0 2 8 2 .7 0 8 4 7 4 .3 0 9 0 8 7 .0 1 1 7 6 6 .1 2 3 2 6 5 .8 8 1 2
3 8 2 .7 8 0 8 7 4 .3 8 6 0 8 7 .1 9 1 7 6 5 .5 5 5 0

T a b le  D4 % D e te rg e n c y  fro m  c o t t o n  by  u s in g  SDS s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 11
S u r f a c ta n t  C on e . S a m p le S o ile d  s w a tc h S o ile d  s w a tc h u n s o i le d  s w a tc h % D e te rg e n c y A v e ra g e

(% w /v ) N o. a f t e r  w a s h in g  (A) b e f o r e  w a s h in g  (B) (CO) % D e te rg e n c y
1 7 7 .3 1 4 1 7 6 .2 0 3 8 5 .1 9 3 3 1 2 .3 5 8 9

0 .0 8 6 6 2 7 7 .4 4 0 5 7 6 .3 1 2 8 5 .2 8 0 0 1 2 .5 8 4 1 1 2 .7 9 8 4
3 7 7 .7 5 0 4 7 6 .5 7 2 8 5 .3 3 1 7 1 3 .4 5 2 2
1 7 8 .4 5 5 0 7 5 .0 6 5 8 5 .3 4 8 3 3 2 .9 6 5 8

0 .2 0 2 0 2 7 7 .9 7 8 9 7 4 .3 9 1 8 5 .4 7 1 7 3 2 .3 7 9 4 3 2 .6 8 9 1
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S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h i n g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

3 7 7 .3 7 8 9 7 3 .5 3 6 8 5 .2 8 0 0 3 2 .7 2 2 1
1 8 1 .0 8 5 0 7 7 .2 5 4 8 5 .5 4 3 3 4 6 .2 1 5 8

0 .4 3 3 2 2 8 1 .7 1 5 7 7 8 .9 1 8 8 4 .8 7 6 7 4 6 .9 5 2 1 4 6 .4 6 9 5
3 8 1 .8 2 9 1 7 8 .3 4 9 8 5 .8 7 5 0 4 6 .2 4 0 6
1 8 2 .6 9 8 0 7 9 .1 2 9 8 5 .3 6 6 7 5 7 .2 1 6 3

0 .6 1 5 8 2 8 2 .4 4 5 0 7 8 .4 9 0 8 5 .4 3 1 7 5 6 .9 7 5 2 5 7 .0 1 9 1
3 8 2 .5 4 4 7 7 8 .9 5 4 8 5 .2 6 8 3 5 6 .8 6 5 8
1 7 9 .7 3 2 3 6 7 .6 9 5 8 5 .8 4 5 0 6 6 .3 2 1 0

0 .9 1 5 2 2 8 0 .2 9 6 5 6 9 .5 0 4 8 5 .8 4 5 0 6 6 .0 4 5 8 6 6 .1 2 5 5
3 8 0 .2 9 5 6 6 8 .6 0 0 8 6 .3 1 8 3 6 6 .0 0 9 7
1 8 1 .8 5 9 1 7 4 .1 8 5 8 5 .7 7 5 0 6 6 .2 1 3 2

1 .0 1 0 8 2 8 1 .6 4 1 3 7 3 .1 3 3 8 5 .8 3 0 0 6 7 .0 1 0 3 6 6 .5 5 2 3
3 8 1 .9 1 8 0 7 4 .3 3 1 8 5 .7 5 1 7 6 6 .4 3 3 4
1 8 2 .5 0 2 5 7 5 .7 2 1 8 5 .9 5 6 7 6 6 .2 5 4 1

1 .1 5 0 0 2 8 2 .0 0 7 8 7 4 .2 7 2 8 5 .8 2 3 3 6 6 .9 6 8 5 6 6 .6 4 7 8
3 8 2 .1 8 3 7 7 5 .4 1 8 8 5 .5 5 8 3 6 6 .7 2 0 8
1 8 2 .8 1 3 3 7 7 .1 3 0 8 5 .6 1 0 0 6 7 .0 1 9 6

1 .4 4 4 0 2 8 2 .2 8 9 7 7 6 .4 0 4 8 5 .1 9 5 0 6 6 .9 5 1 4 6 6 .8 5 7 3
3 8 3 .1 3 7 4 7 6 .7 4 1 8 6 .3 4 5 0 6 6 .6 0 0 9



T a b le  D5 % D e te rg e n c y  f ro m  c o t t o n  by  u s in g  TX -100 s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 5
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h i n g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y
1 7 7 .4 6 3 5 7 6 .2 5 4 0 8 8 .2 1 1 4 1 0 .1 1 5 2

0 .2 5 8 8 2 7 6 .3 7 9 5 7 5 .0 7 5 9 8 8 .0 8 7 2 1 0 .0 1 8 5 1 0 .0 3 6 9
3 7 6 .8 7 7 4 7 5 .5 8 0 9 8 8 .5 7 5 1 9 .9 7 7 0
1 7 8 .4 8 1 9 7 5 .4 5 7 3 8 8 .9 8 5 2 2 2 .3 5 8 1

0 .5 1 7 6 2 7 7 .7 8 1 1 7 4 .5 8 8 1 8 9 .1 2 5 8 2 1 .9 6 3 5 2 2 .1 5 4 2
3 7 8 .2 2 2 1 7 5 .2 8 7 4 8 8 .5 4 2 0 2 2 .1 4 1 0
1 7 8 .0 5 2 0 7 4 .0 5 6 7 8 8 .2 9 6 3 2 8 .0 5 7 4

0 .9 7 0 5 2 7 9 .4 0 7 3 7 5 .8 8 6 4 8 8 .1 5 7 7 2 8 .6 9 2 1 2 8 .1 7 4 5
3 7 8 .7 0 3 5 7 5 .0 2 5 2 8 8 .2 6 8 9 2 7 .7 7 4 0
1 7 9 .8 4 6 4 7 5 .1 8 9 7 8 8 .0 3 6 2 3 6 .2 4 8 5

1 .7 4 6 9 2 7 9 .9 9 2 8 7 5 .1 8 9 7 8 8 .5 4 3 2 3 5 .9 6 8 8 3 6 .0 2 5 9
3 8 0 .0 4 5 6 7 5 .0 5 8 7 8 8 .9 6 5 2 3 5 .8 6 0 4
1 8 1 .2 8 3 9 7 5 .8 5 6 5 8 9 .3 1 4 8 4 0 .3 2 7 7

2 .4 5 8 6 2 8 0 .4 9 2 6 7 4 .5 8 5 2 8 8 .9 8 5 1 4 1 .0 2 4 3 4 0 .8 9 1 4
3 8 1 .0 3 0 1 7 5 .8 1 0 2 8 8 .4 4 2 3 4 1 .3 2 2 2
1 8 1 .0 6 3 6 7 5 .8 5 8 3 8 9 .3 1 0 1 3 8 .6 9 5 7

2 .7 1 7 4 2 8 1 .1 2 9 4 7 6 .1 5 4 6 8 8 .8 6 4 1 3 9 .1 4 2 2 3 9 .0 1 5 5
3 8 0 .8 8 4 2 7 5 .7 1 9 7 8 8 .8 9 1 5 3 9 .2 0 8 6
1 8 1 .5 9 4 6 7 5 .6 3 2 1 9 0 .4 4 5 2 4 0 .2 5 1 4

3 .1 0 5 6 2 8 0 .8 0 4 3 7 4 .6 4 3 0 8 9 .9 8 5 7 4 0 .1 5 7 7 4 0 .1 5 4 2
3 8 1 .3 1 6 9 7 6 .2 5 8 7 8 8 .8 8 7 3 4 0 .0 5 3 5
1 8 1 .0 0 7 7 7 5 .9 6 5 9 8 8 .4 5 6 4 4 0 .3 6 5 5
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S u r f a c ta n t  C o n e . 
(% w /v )
3 .3 6 4 4

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

2 8 0 .5 8 7 9 7 5 .0 5 7 0 8 9 .0 2 8 5 3 9 .5 8 7 4 4 0 .1 8 6 9
3 8 1 .0 7 3 9 7 5 .2 6 5 6 8 9 .5 6 8 9 4 0 .6 0 7 8

T a b le  D6 % D e te rg e n c y  fro m  c o t t o n  b y  u s in g  T X -100  s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 7
S u r f a c ta n t  C o n e . S a m p le S o ile d  s w a tc h S o i le d  s w a tc h u n s o i le d  s w a tc h % D e te rg e n c y A v e ra g e

(% w /v ) N o. a f t e r  w a s h i n g  (A) b e f o r e  w a s h in g  (B) (CO) % D e te rg e n c y
1 7 6 .9 7 7 5 7 5 .2 0 2 4 8 9 .0 1 2 1 1 2 .8 5 4 1

0 .2 5 8 8 2 7 7 .0 1 5 4 7 5 .4 2 3 8 8 8 .7 5 8 7 1 1 .9 3 5 7 1 2 .5 8 4 1
3 7 6 .6 0 8 8 7 4 .7 5 6 6 8 9 .0 4 5 8 1 2 .9 6 2 5
1 7 9 .5 6 5 2 7 6 .7 3 3 3 8 8 .7 5 9 0 2 3 .5 4 8 2

0 .5 1 7 6 2 7 9 .8 3 9 0 7 6 .5 0 3 7 8 8 .8 7 1 3 2 6 .9 6 8 5 2 5 .0 1 2 5
3 7 9 .1 5 3 0 7 5 .9 6 5 3 8 8 .9 6 5 4 2 4 .5 2 0 8
1 7 9 .3 2 9 4 7 5 .1 5 9 1 8 9 .2 5 5 7 2 9 .5 8 4 1

0 .9 7 0 5 2 8 0 .0 9 1 5 7 5 .9 6 8 6 9 0 .1 5 7 7 2 9 .0 5 6 3 2 9 .3 1 5 5
3 7 9 .5 5 5 3 7 5 .2 8 6 5 8 9 .8 5 2 7 2 9 .3 0 6 1
1 8 0 .5 4 8 7 7 6 .1 0 6 9 8 8 .0 7 5 4 3 7 .1 1 2 3

1 .7 4 6 9 2 8 0 .9 3 5 4 7 5 .8 6 9 0 8 9 .5 4 8 5 3 7 .0 3 6 8 3 7 .0 6 9 3
3 8 0 .5 7 7 9 7 5 .5 4 8 7 8 9 .1 1 9 7 3 7 .0 5 8 8
1 8 1 .0 4 3 6 7 5 .5 6 5 7 8 8 .8 4 4 3 4 1 .2 5 4 0

2 .4 5 8 6 2 8 0 .0 8 3 2 7 4 .5 5 8 9 8 8 .0 1 5 7 4 1 .0 5 2 5 4 1 .1 0 5 6
3 8 0 .8 2 8 8 7 5 .1 5 6 8 8 8 .9 8 7 4 4 1 .0 1 0 3
1 8 0 .7 9 9 7 7 5 .0 0 8 6 8 9 .0 5 1 3 4 1 .2 3 9 6

2 .7 1 7 4 2 8 1 .1 5 1 9 7 5 .1 2 3 7 8 9 .8 0 5 6 4 1 .0 5 8 9 4 1 .1 3 6 2
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S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o i le d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

3 8 0 .6 2 7 2 7 5 .1 0 9 7 8 8 .5 3 0 9 4 1 .1 1 0 1
1 8 0 .9 3 4 5 7 5 .0 3 6 3 8 9 .4 0 2 4 4 1 .0 5 6 3

3 .1 0 5 6 2 8 0 .2 3 5 0 7 4 .9 6 4 3 8 7 .8 2 9 9 4 0 .9 6 7 8 4 0 .9 8 5 4
3 8 0 .6 2 5 5 7 5 .0 2 2 6 8 8 .7 1 0 9 4 0 .9 3 2 1
1 8 0 .3 7 2 8 7 5 .0 3 6 6 8 8 .0 3 4 6 4 1 .0 5 4 1

3 .3 6 4 4 2 8 0 .4 2 2 4 7 5 .0 9 7 0 8 8 .0 0 5 6 4 1 .2 5 4 6 4 1 .0 1 2 2
3 8 0 .4 4 9 7 7 5 .1 5 6 2 8 8 .1 5 3 6 4 0 .7 2 7 9

T a b le  D7 % D e te rg e n c y  f ro m  c o t t o n  b y  u s in g  TX -100 s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 9
S u r f a c ta n t  C on e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o i le d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y
1 7 7 .1 5 5 7 7 5 .4 8 2 0 8 8 .7 7 6 0 1 2 .5 8 9 6

0 .2 5 8 8 2 7 7 .5 4 7 2 7 5 .9 6 3 4 8 8 .2 5 6 4 1 2 .8 8 3 6 1 2 .7 1 5 6
3 7 7 .3 7 5 3 7 5 .7 0 3 7 8 8 .8 9 3 3 1 2 .6 7 3 6
1 7 8 .6 8 8 6 7 5 .0 2 3 7 8 8 .0 3 2 8 2 8 .1 7 2 3

0 .5 1 7 6 2 7 8 .7 3 2 6 7 5 .0 6 3 5 8 8 .1 2 3 9 2 8 .0 9 3 5 2 8 .0 6 3 5
3 7 8 .7 2 7 9 7 4 .9 9 6 5 8 8 .3 5 9 0 2 7 .9 2 4 7
1 7 9 .3 5 3 6 7 5 .3 6 5 2 8 8 .1 1 5 3 3 1 .2 8 1 9

0 .9 7 0 5 2 7 9 .8 3 1 4 7 5 .9 2 0 2 8 8 .1 5 6 6 3 1 .9 6 4 1 3 1 .1 5 8 8
3 7 9 .2 0 9 3 7 5 .2 9 8 2 8 8 .2 3 5 9 3 0 .2 3 0 4
1 8 0 .9 1 3 4 7 5 .9 9 1 1 8 8 .5 7 4 1 3 9 .1 1 8 7

1 .7 4 6 9 2 8 0 .7 1 3 3 7 5 .6 7 8 7 8 8 .5 6 5 5 3 9 .0 6 8 3 3 9 .0 4 8 6
3 8 0 .6 6 1 5 7 5 .6 2 5 5 8 8 .5 5 2 0 3 8 .9 5 8 8
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S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

2 .4 5 8 6
1 8 1 .1 6 2 9 7 5 .3 2 5 7 8 8 .8 1 0 4 4 3 .2 8 7 3

4 3 .0 1 1 72 8 0 .5 9 8 5 7 4 .6 3 2 6 8 8 .4 8 0 2 4 3 .0 8 3 1
3 8 0 .9 0 3 7 7 5 .1 8 5 6 8 8 .5 8 8 0 4 2 .6 6 4 7

2 .7 1 7 4
1 8 1 .1 6 3 6 7 5 .9 6 3 0 8 8 .0 7 5 5 4 2 .9 3 5 7

4 2 .9 8 4 32 8 0 .5 8 8 6 7 5 .1 1 0 3 8 7 .8 0 5 6 4 3 .1 5 2 0
3 8 0 .6 4 7 3 7 5 .0 3 6 9 8 8 .1 2 5 3 4 2 .8 6 5 2

3 .1 0 5 6
1 8 1 .0 8 2 3 7 5 .0 3 5 6 8 9 .0 2 3 4 4 3 .2 2 8 3

4 3 .1 1 5 72 8 1 .0 3 6 2 7 5 .1 3 6 6 8 8 .8 7 8 9 4 2 .9 3 0 2
3 8 1 .0 4 2 7 7 5 .2 2 6 3 8 8 .6 9 3 7 4 3 .1 8 8 6
1 8 1 .5 0 5 8 7 5 .9 6 8 4 8 8 .7 7 0 3 4 3 .2 5 4 5

3 .3 6 4 4 2 8 1 .4 0 6 5 7 5 .9 1 3 7 8 8 .6 8 0 1 4 3 .0 2 5 7 4 3 .0 9 5 1
3 8 1 .4 4 2 0 7 5 .9 1 1 6 8 8 .7 7 1 5 4 3 .0 0 5 1

T a b le  D8 % D e te rg e n c y  fro m  c o t t o n  by  u s in g  T X -100  s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 11
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y
1 7 7 .7 4 3 3 7 6 .0 1 0 2 8 9 .4 1 1 6 1 2 .9 3 2 5

0 .2 5 8 8 2 7 7 .7 2 3 5 7 5 .9 8 6 4 8 9 .7 8 9 6 1 2 .5 8 4 7 1 2 .8 9 8 8
3 7 7 .7 5 2 6 7 5 .8 7 4 7 9 0 .1 2 3 6 1 3 .1 7 9 2
1 7 9 .2 4 0 5 7 5 .0 2 2 2 8 8 .9 6 3 0 3 0 .2 5 8 7

0 .5 1 7 6 2 7 9 .4 3 4 4 7 5 .0 7 8 7 8 8 .8 7 6 6 3 1 .5 6 8 0 3 0 .2 3 6 6
3 7 8 .9 9 3 7 7 5 .0 3 3 0 8 8 .7 4 6 0 2 8 .8 8 3 1
1 8 0 .3 5 6 2 7 5 .1 1 6 9 9 0 .1 0 1 5 3 4 .9 6 4 4
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S u r f a c ta n t  C o n e . S a m p le S o ile d  s w a tc h S o i le d  s w a tc h u n s o i le d  s w a tc h % D e te rg e n c y A v e ra g e
(% w /v ) N o . a f t e r  w a s h in g  (A) b e f o r e  w a s h in g  (B) (CO) % D e te rg e n c y
0 .9 7 0 5 2 8 0 .1 0 8 4 7 5 .0 2 7 0 8 9 .9 9 6 3 3 3 .9 4 5 8 3 4 .6 8 8 7

3 8 0 .3 2 8 1 7 5 .2 2 2 5 8 9 .7 4 5 2 3 5 .1 5 5 9
1 8 0 .6 7 9 6 7 5 .5 6 3 3 8 8 .0 2 4 6 4 1 .0 5 7 8

1 .7 4 6 9 2 8 1 .1 2 8 0 7 5 .6 0 2 4 8 8 .9 9 6 4 4 1 .2 5 4 8 4 1 .1 5 6 2
1 8 1 .5 5 5 9 7 5 .9 6 3 4 8 8 .5 6 7 9 4 4 .3 6 8 7

2 .4 5 8 6 2 8 1 .8 2 7 5 7 5 .9 6 8 6 8 8 .9 6 8 3 4 5 .0 6 9 4 4 4 .9 6 4 2
3 8 1 .7 7 0 5 7 5 .7 4 8 6 8 8 .9 9 6 9 4 5 .4 5 4 5
1 8 1 .2 8 7 6 7 5 .1 2 6 9 8 8 .7 5 2 0 4 5 .2 1 5 6

2 .7 1 7 4 2 8 0 .9 5 1 8 7 5 .1 8 9 3 8 7 .9 6 3 6 4 5 .1 1 0 2 4 5 .1 2 4 7
3 8 0 .9 9 7 7 7 5 .2 3 6 5 8 8 .0 2 5 4 4 5 .0 4 8 3
1 8 1 .1 3 1 3 7 5 .3 5 7 9 8 8 .1 5 9 7 4 5 .0 9 8 5

3 .1 0 5 6 2 8 1 .2 2 3 4 7 5 .1 9 6 8 8 8 .5 9 8 7 4 4 .9 6 7 8 4 5 .0 3 6 6
3 8 1 .1 3 5 0 7 5 .2 9 8 7 8 8 .2 5 5 7 4 5 .0 4 3 5
1 8 1 .7 0 8 4 7 5 .9 0 7 0 8 8 .7 5 6 4 4 5 .1 4 8 8

3 .3 6 4 4 2 8 1 .6 6 2 4 7 5 .9 1 0 4 8 8 .6 8 6 7 4 5 .0 2 1 0 4 5 .0 8 9 9
3 8 1 .6 7 7 8 7 6 .0 1 6 9 8 8 .5 6 8 9 4 5 .0 9 9 9
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T a b le  D9 % D e te rg e n c y  f ro m  b le n d e d  c o t t o n / p o l y e s t e r  by  u s in g  SDS s u r f a c ta n t  a t  d i f f e r e n t  s u r f a c ta n t  c o n c e n t r a t io n  a t  pH 5
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h i n g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y
1 7 6 .9 3 4 2 7 5 .3 6 9 9 8 8 .0 2 1 2 1 2 .3 6 5 4

0 .0 8 6 6 2 7 6 .8 8 3 4 7 5 .6 3 2 5 8 8 .1 1 0 9 1 0 .0 2 4 8 1 2 .5 5 5 1
3 7 7 .5 6 6 8 7 5 .6 3 9 9 8 8 .2 5 4 6 1 5 .2 7 5 1
1 7 9 .5 0 1 2 7 5 .6 9 8 8 8 8 .1 2 5 5 3 0 .5 9 8 8

0 .2 0 2 2 7 9 .2 5 9 1 7 5 .3 0 2 5 8 9 .1 0 3 5 2 8 .6 6 8 7 3 0 .0 2 1 5
3 7 9 .8 5 3 6 7 5 .9 8 5 5 8 8 .5 4 5 5 3 0 .7 9 7 0
1 8 1 .1 0 2 1 7 6 .0 2 5 5 8 8 .2 0 1 5 4 1 .6 9 3 3

0 .4 3 3 2 2 8 1 .1 9 0 5 7 5 .9 1 4 7 8 8 .7 7 4 2 4 1 .0 2 6 4 4 1 .0 2 1 3
3 8 0 .9 0 3 6 7 6 .0 2 2 5 8 8 .1 2 1 2 4 0 .3 4 4 1
1 8 2 .0 5 7 2 7 5 .6 3 5 8 8 8 .2 2 0 4 5 1 .0 2 5 8

0 .6 1 5 8 2 8 2 .5 0 9 8 7 5 .5 8 7 5 8 8 .4 8 5 4 5 3 .6 6 9 8 5 3 .5 2 5 0
3 8 2 .8 4 9 9 7 5 .6 6 9 9 8 8 .5 1 9 1 5 5 .8 7 9 4
1 8 3 .6 3 9 5 7 5 .4 5 8 6 8 9 .3 1 1 7 5 9 .0 5 4 7

0 .9 1 2 2 2 8 2 .9 0 0 8 7 5 .6 3 9 8 8 8 .0 1 5 8 5 8 .6 6 9 7 5 9 .6 8 7 8
3 8 3 .8 2 7 0 7 5 .9 6 3 3 8 8 .7 8 3 4 6 1 .3 3 9 0
1 8 3 .6 8 2 7 7 5 .1 1 5 9 8 9 .5 5 6 3 5 9 .3 2 5 5

1 .0 1 0 8 2 8 3 .4 2 6 9 7 5 .6 3 9 8 8 8 .8 6 4 2 5 8 .8 8 4 1 5 9 .2 4 1 5
3 8 3 .3 6 2 1 7 5 .3 6 5 8 8 8 .8 0 1 6 5 9 .5 1 4 9
1 8 4 .2 1 6 1 7 6 .0 2 5 4 8 9 .7 4 5 4 5 9 .6 9 8 7

1 .1 5 2 8 3 .5 7 4 7 7 6 .3 6 5 9 8 8 .3 2 9 9 6 0 .2 5 4 4 6 0 .0 0 2 5
3 8 3 .4 4 5 6 7 6 .2 1 5 4 8 8 .2 5 4 8 6 0 .0 5 4 4
1 8 4 .0 0 8 6 7 5 .9 6 5 6 8 9 .4 5 1 6 5 9 .6 3 9 9



S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o .

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e
% D e te rg e n c y

1 .4 4 4 2 8 3 .7 0 5 5 7 5 .9 8 5 4 8 8 .8 4 6 7 6 0 .0 2 5 7 5 9 .8 9 6 5
3 8 3 .6 6 4 6 7 6 .1 2 5 5 8 8 .6 8 5 7 6 0 .0 2 3 9

T a b le  D IO  % D e te rg e n c y  f ro m  b le n d e d  c o t t o n /p o ly e s t e r  by  u s in g  SDS s u r f a c ta n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 7
S u r f a c t a n t  C o n e . 

(% w /v )
S a m p le

N o.
S o ile d  s w a tc h  

a f t e r  w a s h i n g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y

0 .0 8 6 6
1 7 9 .4 9 1 2 7 7 .9 9 6 3 8 9 .1 1 0 2 1 3 .4 5 1 1

1 3 .6 9 4 22 7 8 .6 9 2 6 7 7 .3 6 5 8 8 8 .1 0 1 4 1 2 .3 5 8 8
3 7 9 .3 2 5 2 7 7 .6 4 7 5 8 8 .6 3 2 5 1 5 .2 7 2 7

0 .2 0 2
1 8 1 .9 2 2 2 7 8 .6 3 9 5 8 7 .9 8 5 2 3 5 .1 2 5 5

3 5 .6 6 9 12 8 2 .0 1 5 0 7 8 .6 2 5 5 8 8 .0 2 5 5 3 6 .0 5 8 5
3 8 1 .4 0 5 5 7 7 .3 6 9 9 8 8 .6 3 5 4 3 5 .8 2 3 3

0 .4 3 3 2
1 8 2 .8 8 9 4 7 8 .0 2 5 1 8 8 .2 3 6 5 4 7 .6 3 5 8

4 7 .2 5 4 22 8 2 .7 8 5 1 7 7 .6 3 6 5 8 8 .6 0 2 0 4 6 .9 5 2 2
3 8 2 .4 4 3 1 7 7 .3 6 5 5 8 8 .1 2 8 9 4 7 .1 7 4 6

0 .6 1 5 8
1 8 2 .8 0 4 8 7 6 .9 8 8 4 8 8 .1 8 1 7 5 1 .9 6 3 5

5 2 .0 2 4 52 8 2 .9 8 2 9 7 6 .9 8 5 5 8 8 .4 3 8 3 5 2 .3 6 5 9
3 8 3 .2 8 8 1 7 7 .6 3 9 9 8 8 .5 5 5 6 5 1 .7 4 4 1

0 .9 1 2 2
1 8 4 .9 9 1 5 7 7 .3 6 5 8 8 9 .6 6 5 7 6 1 .9 9 8 5

6 1 .9 8 5 42 8 5 .1 1 9 9 7 8 .9 6 5 4 8 8 .8 5 1 4 6 2 .2 5 4 7
3 8 4 .9 0 8 5 7 8 .6 5 6 5 8 8 .7 8 8 8 6 1 .7 0 3 0

1 .0 1 0 8
1 8 4 .5 9 3 5 7 8 .0 2 5 4 8 8 .5 5 6 3 6 2 .3 6 9 6

6 2 .1 4 8 72 8 4 .6 5 2 7 7 7 .9 6 8 4 8 8 .8 6 0 2 6 1 .3 6 9 8



S u r f a c t a n t  C o n e . 
(% w /v )

S a m p le
N o .

S o ile d  s w a tc h  
a f t e r  w a s h i n g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te r g e n c y A v e ra g e
% D e te rg e n c y

3 8 4 .7 6 6 2 7 7 .8 9 6 6 8 8 .8 5 1 7 6 2 .7 0 6 7
1 8 4 .8 1 7 3 7 7 .2 5 8 4 8 9 .4 4 5 2 6 2 .0 2 5 4

1 .1 5 2 8 4 .5 5 1 2 7 7 .3 2 5 5 8 8 .7 4 8 6 6 3 .2 5 5 6 6 2 .2 5 1 6
3 8 4 .4 2 7 2 7 7 .6 5 8 8 8 8 .6 6 9 0 6 1 .4 7 3 8
1 8 4 .1 8 8 5 7 7 .6 9 8 7 8 8 .3 3 3 3 6 1 .0 2 5 4

1 .4 4 4 2 8 4 .9 9 6 0 7 8 .3 2 5 5 8 8 .8 0 2 6 6 3 .6 6 8 0 6 1 .6 6 8 5
3 8 4 .3 8 0 4 7 7 .5 8 7 4 8 8 .8 5 0 5 6 0 .3 1 2 1

T a b le  D l l  % D e te rg e n c y  f ro m  b le n d e d  c o t t o n / p o l y e s t e r  b y  u s in g  SDS s u r f a c t a n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH  9
S u r f a c t a n t  C o n e . 

(% w /v )
S a m p le

N o .
S o ile d  s w a tc h  

a f t e r  w a s h i n g  (A)
S o ile d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y

0 .0 8 6 6
1 7 8 .9 4 9 3 7 7 .3 9 9 0 8 7 .5 6 1 1 1 5 .2 5 5 3

1 5 .1 1 5 42 7 9 .7 1 5 9 7 8 .2 5 4 5 8 8 .0 2 1 0 1 4 .9 6 3 2
3 7 9 .4 1 5 6 7 7 .8 8 6 2 8 7 .9 9 6 3 1 5 .1 2 7 7

0 .2 0 2
1 8 1 .6 1 3 9 7 7 .5 5 4 7 8 7 .9 6 4 0 3 8 .9 9 6 3

3 8 .2 1 5 72 8 2 .1 9 4 2 7 8 .6 5 9 8 8 8 .2 1 5 4 3 6 .9 8 7 5
3 8 2 .0 6 9 5 7 8 .1 2 5 4 8 8 .3 2 6 5 3 8 .6 6 3 3

0 .4 3 3 2
1 8 2 .4 8 8 6 7 7 .6 3 9 9 8 9 .0 3 6 3 4 2 .5 4 6 5

4 2 .3 6 5 12 8 1 .8 2 2 6 7 7 .4 4 7 1 8 8 .0 3 2 1 4 1 .3 3 6 5
3 8 2 .1 2 0 2 7 7 .6 6 9 8 8 7 .9 6 8 7 4 3 .2 1 2 3
1 8 3 .6 7 9 3 7 7 .2 8 4 5 8 8 .0 2 1 5 5 9 .5 5 8 7

0 .6 1 5 8 2 8 3 .7 4 9 0 7 7 .3 6 9 9 8 8 .1 1 5 4 5 9 .3 6 5 4 5 9 .2 5 4 4
3 8 3 .8 0 0 6 7 7 .3 3 2 2 8 8 .3 2 5 6 5 8 .8 3 9 1



S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o i le d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te rg e n c y A v e ra g e  
% D e te r g e n c y

0 .9 1 2 2
1 8 4 .8 6 9 0 7 8 .6 3 5 8 8 8 .0 2 3 4 6 6 .3 9 8 4

6 6 .0 7 8 82 8 4 .8 1 0 7 7 8 .4 4 5 8 8 7 .9 6 3 5 6 6 .8 7 4 5
3 8 4 .6 3 0 8 7 8 .3 3 6 6 8 8 .0 2 5 4 6 4 .9 6 3 5

1 .0 1 0 8
1 8 4 .7 4 5 0 7 7 .6 9 8 7 8 8 .3 6 6 0 6 6 .0 5 4 7

6 6 .2 4 3 32 8 4 .8 1 3 9 7 7 .8 5 8 7 8 8 .3 4 5 1 6 6 .3 2 5 7
3 8 4 .5 6 6 0 7 7 .5 4 7 8 8 8 .1 2 5 5 6 6 .3 4 9 5

1 .1 5
1 8 4 .5 6 4 7 7 7 .8 5 5 4 8 8 .0 2 3 5 6 5 .9 8 4 4

6 6 .1 4 7 42 8 4 .6 8 2 8 7 7 .3 6 9 9 8 8 .1 4 7 6 6 7 .8 5 2 4
3 8 4 .7 6 1 5 7 8 .2 5 4 8 8 8 .3 2 6 3 6 4 .6 0 5 4
1 8 4 .3 8 2 1 7 7 .3 6 5 8 8 8 .0 2 1 6 6 5 .8 4 5 5

1 .4 4 4 2 8 4 .5 6 5 2 7 7 .2 5 5 5 8 8 .3 2 6 5 6 6 .0 2 5 5 6 5 .7 4 4 1
3 8 3 .8 4 1 2 7 7 .6 9 8 4 8 7 .0 9 6 6 6 5 .3 6 1 3

T a b le  D 12  % D e te rg e n c y  f ro m  b le n d e d  c o t t o n /p o ly e s t e r  by  u s in g  SDS s u r f a c ta n t  a t  d i f f e r e n t  s u r f a c t a n t  c o n c e n t r a t io n  a t  pH 11
S u r f a c ta n t  C o n e . 

(% w /v )
S a m p le

N o .
S o ile d  s w a tc h  

a f t e r  w a s h in g  (A)
S o i le d  s w a tc h  

b e f o r e  w a s h in g  (B)
u n s o i le d  s w a tc h  

(CO)
% D e te rg e n c y A v e ra g e

% D e te rg e n c y

0 .0 8 6 6
1 8 0 .3 8 0 8 7 8 .9 5 8 6 8 8 .0 5 4 4 1 5 .6 3 5 6

1 5 .0 4 7 42 8 0 .3 5 9 9 7 8 .9 6 8 4 8 8 .6 5 4 5 1 4 .3 6 5 5
3 8 0 .1 5 3 7 7 8 .6 9 5 7 8 8 .3 2 5 4 1 5 .1 4 1 1

0 .2 0 2
1 8 2 .3 0 8 1 7 8 .6 5 9 4 8 7 .6 9 8 5 4 0 .3 6 5 5

4 0 .6 9 9 72 8 2 .2 5 2 2 7 8 .2 3 6 5 8 8 .0 2 5 4 4 1 .0 2 2 5
3 8 2 .6 0 3 5 7 8 .6 5 4 4 8 8 .3 5 4 8 4 0 .7 1 1 1
1 8 1 .9 5 9 9 7 7 .9 8 7 4 8 6 .0 3 4 5 4 9 .3 6 5 4



S u r f a c ta n t  C o n e . 
(% w /v )

S a m p le
N o.

S o ile d  s w a tc h  
a f t e r  w a s h in g  (A)

S o ile d  s w a tc h  
b e f o r e  w a s h in g  (B)

u n s o i le d  s w a tc h  
(CO)

% D e te r g e n c y A v e ra g e
% D e te rg e n c y

0 .4 3 3 2 2 8 2 .3 6 5 2 7 8 .3 6 5 5 8 6 .3 6 5 7 4 9 .9 9 4 5 4 9 .7 4 8 2
3 8 3 .4 1 5 5 7 8 .5 4 7 8 8 8 .3 0 5 7 4 9 .8 8 4 7

0 .6 1 5 8
1 8 4 .9 2 0 9 7 7 .9 8 7 8 8 8 .5 6 4 0 6 5 .5 5 4 1

6 5 .0 2 4 82 8 4 .0 5 2 1 7 7 .8 9 5 7 8 7 .3 6 5 4 6 5 .0 1 1 5
3 8 2 .4 7 7 9 7 8 .5 5 6 7 8 4 .6 3 5 2 6 4 .5 0 8 9

0 .9 1 2 2
1 8 4 .1 2 2 0 7 8 .4 5 9 7 8 6 .6 3 5 8 6 9 .2 5 4 9

6 9 .2 5 4 52 8 3 .9 1 1 8 7 8 .6 9 5 8 8 6 .3 2 5 4 6 8 .3 6 5 5
3 8 4 .0 3 8 7 7 8 .5 9 8 4 8 6 .3 5 4 4 7 0 .1 4 3 2

1 .0 1 0 8
1 8 3 .7 4 7 0 7 7 .9 3 5 7 8 6 .3 2 6 5 6 9 .2 5 7 8

6 9 .1 1 7 42 8 4 .5 5 1 7 7 8 .5 6 8 6 8 7 .3 2 5 4 6 8 .3 2 5 4
3 8 4 .4 5 4 2 7 8 .6 5 8 6 8 6 .9 6 5 4 6 9 .7 6 9 0

1 .1 5
1 8 4 .7 5 5 1 7 7 .5 6 8 4 8 7 .9 8 8 7 6 8 .9 6 8 7

6 8 .8 7 5 62 8 4 .6 7 0 2 7 8 .6 5 4 1 8 7 .3 3 2 1 6 9 .3 2 5 4
3 8 4 .3 6 4 6 7 8 .2 1 4 5 8 7 .2 1 4 7 6 8 .3 3 2 7
1 8 5 .0 2 4 8 7 7 .5 8 9 7 8 8 .3 6 5 5 6 8 .9 9 8 5

1 .4 4 4 2 8 5 .0 1 2 0 7 7 .8 7 8 9 8 8 .2 1 4 6 6 9 .0 1 4 4 6 8 .9 2 0 1
3 8 4 .8 1 8 6 7 7 .8 9 6 5 8 7 .9 6 5 4 6 8 .7 4 7 4



Table E. data for contact angle

T a b le  E l  D a ta  fo r  c o n ta c t  a n g le  o f SDS o n  c a r b o n  b lack  a t  30°c

SDS C o n c e n tr a t io n  
(HM )

pH 5 pH 7 pH 9 pH 11

1 0 0 0 6 4 .1 8 6 4 .3 4 6 7 .8 9 7 0 .3 2
2 0 0 0 6 2 .0 8 6 2 .5 9 6 5 .1 2 6 9 .1
3 0 0 0 6 0 .9 6 0 .5 8 6 0 .2 4 6 2 .9 8
4 0 0 0 5 5 .2 9 5 7 .5 5 5 8 .5 4 5 8 .1 2
5 0 0 0 4 9 .6 9 5 0 .8 7 5 2 .0 8 5 2 .5 4
6 0 0 0 4 8 .0 5 4 8 .4 7 4 9 .1 7 5 0 .1 7
7 0 0 0 4 7 .2 1 4 8 .1 5 4 8 .8 8 4 9 .2 2
8 0 0 0 4 6 .0 8 4 5 .9 4 4 6 .1 8 4 6 .6 5
9 0 0 0 4 5 .3 2 4 5 .1 5 4 5 .8 5 4 5 .0 3

1 0 0 0 0 4 5 .0 3 4 5 .2 1 4 5 .3 6 4 4 .9 6
1 1 0 0 0 4 4 .6 5 4 4 .9 6 4 5 .3 9 4 5 .1 6

T a b le  E2 D a ta  fo r  c o n ta c t  a n g le  o f TX -100 o n  c a rb o n  b lack  a t  3 0 ° c

TX -100
C o n c e n tra t io n

(p M )
pH 5 pH 7 pH 9 pH 11

4 0 6 1 .0 8 6 0 .7 8 6 0 .2 8 6 0 .8 4
50 5 6 .8 7 5 6 .2 1 5 6 .2 5 5 7 .0 5
60 4 6 .2 3 4 8 .5 5 4 9 .2 4 4 9 .1 5
7 0 4 0 .6 9 4 1 .0 8 4 2 .9 8 4 3 .5 8
80 3 7 .6 5 3 9 .8 5 3 8 .6 6 3 9 .4 8
9 0 3 6 .0 8 3 5 .0 1 3 6 .8 8 3 5 .2 8

1 0 0 2 9 .5 6 3 0 .0 2 31 3 1 .0 2
2 0 0 2 4 .0 5 2 5 .0 7 2 6 .0 8 2 7 .2 4
3 0 0 2 2 .0 2 2 3 .0 1 2 3 .9 5 2 4 .5 1
4 0 0 2 2 .1 1 2 2 .9 8 2 3 .5 6 2 4 .8 9
5 0 0 2 2 .2 6 2 2 .8 7 2 3 .6 7 2 4 .6 6
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Table E3 Data for contact angle of SDS on blended cotton/polyester fabric at 30°c
SDS Concentration 

(pM)
pH 5 pH 7 pH 9 pH 11

1000 64.31 64.61 67.3 67.74
2000 62.42 63.49 63.71 64.26
3000 59.95 60.31 61.09 62.88
4000 57.46 57.63 58.45 59.47
5000 57.04 57.06 58.19 59.1
6000 53.11 54.69 54.91 55.22
7000 49.32 49.95 52.13 52.79
8000 44.16 46.9 47.98 48.46
9000 39.11 40.78 41.75 42.17

10000 39.02 40.02 41.95 42.52
11000 38.68 39.85 41.07 42.61

Table E4 Data for contact angle of SDS on polyester fabric at 30°c

SDS Concentration 
(pM)

pH 5 pH 7 pH 9 pH 11

1000 67.25 68.95 69.63 70.93
2000 62.66 63.15 64.73 64.74
3000 62.16 62.83 63.23 63.83
4000 60.05 60.87 62.7 62.8
5000 57.15 59.46 61.69 61.98
6000 52.48 55.38 60.21 60.81
7000 51.93 53.63 55.64 58
8000 50.17 52.15 54.89 56.29
9000 46.49 47.46 48.42 49.88
10000 46.63 47.47 48.11 49.99
11000 46.77 47.68 48.89 50.15



Table E5 Data for contact angle of TX-100 on blended cotton/polyester fabric at 30°c
TX-100 Concentration 

(pM)
pH 5 pH 7 pH 9 pH 11

40 49.9 50.82 64.3 65.92
50 43.86 44.23 45.69 47.18
60 40.56 41.4 42.44 42.74
70 33.06 35.27 37.88 39.16
80 31.66 32.14 32.26 32.87
90 29.08 29.57 30.02 30.91
100 27.35 27.55 27.88 28.54
200 23.76 24.72 25.92 26.76
300 19.91 20.33 21.73 22.94
400 19.89 20.96 22.02 22.87
500 20.03 20.87 21.98 22.45

Table E6 Data for contact angle of TX-100 on polyester fabric at 30°c

TX-100 Concentration 
(pM)

pH 5 pH 7 pH 9 pH 11

40 60.68 62.01 64.54 64.65
50 51.71 54.1 56.5 59.26
60 46.68 47.35 47.89 50.4
70 41.48 43.44 45.19 45.45
80 39.89 40 40.63 40.91
90 35.56 36.88 37.45 38.75
100 31.08 33.34 33.77 34.16
200 28.5 28.8 28.81 29.18
300 23.15 23.98 24.82 25.61
400 22 33 23.26 24.15 25.08
500 23.05 23.34 24 25.55
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