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A P P E N D I C E S

A P P E N D I X  A
E x p e r im e n t a l  D a ta  o f  C o n t a c t  A n g le  fo r  N o n - S t o ic h io m e t r ie  R a t io s  o f

S u r f a c t a n t  a n d  C o u n te r io n

T a b le  A - l  rile contact angle of sodium dodecyl sulfate (NaDS). 
[Na] = 4.05 M, [DS] = 1.44 X 10'4 M

Volume (pL) Advancing angle Receding angle
20 64.9 14.1
30 65.4 25.4
40 66.5 32.4
50 66.9 41.4
60 69 50.4
70 67.6 58.5

T a b le  A -2  The contact angle of sodium dodecyl sulfate (NaDS). 
[Na] = 1.25 M, [DS] = 2 .10x1 O'4 M

Volume (pL) Advancing angle Receding angle
20 50 4
30 51.4 11.3
40 50.1 23
50 48.4 27
60 48.6 35.1
70 49.4 39.8

T 'I <3 6'4-CS
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Table A-3 The contact angle of sodium dodecyl sulfate (NaDS).
[NaJ = 2.54 M, [อร] = 1.85 X 10'4 M

Volume (f.iL) Advancing angle Receding angle
20 57.2 9.4
30 53.5 18.7
40 55.9 27.4
50 57.9 38.5
60 57.3 41.6
70 55.8 50.2

T a b le  A-4 The contact angle of sodium dodecyl sulfate (NaDS). 
[Na I = 2.84 M, [อร] = 2.39 X 1 O'4 M

Volume (|.iL) Advancing angle Receding angle
20 57.8 9.5
30 57.5 20.1
40 57.4 29.2
50 57.7 35.3
60 58.6 48.8
70 56.3 54.8

T a b le  A-5 The contact angle of sodium dodecyl sulfate (NaDS). 
[Na] =1.51 M, [อร] = 1.54 X 1 O’4 M

Volume ( giL) Advancing angle Receding angle
20 53.8 1 1.4
30 52.2 17.7
40 55.2 29.3
50 54.8 35.9
60 53.2 45.1
70 57.3 53.6

______  ___



37

Table A-6 The contact angle of sodium dodecyl sulfate (NaDS).
[Na] = 1.33 M, [อร] = 1.72 X 10'4M

Volume (fiL) Advancing angle Receding angle
20 53.6 7.5
30 50.7 18.3
40 53.2 24.2
50 53.6 37.1
60 53.9 42.9
70 56.9 49.8

T a b le  A -7  The contact angle of calcium dodecyl sulfate (CaDS). 
I C’a I = 9.23 X 10'4 M. [อร 1= 1.94 X 10'4 M

Volume ( |LIL) Advancing angle Receding angle
20 42.8 16.9
30 43.3 23.6
40 43.5 28.1
50 45.7 34.9
60 43.6
70 48.7

T a b le  A -8  The contact angle of calcium dodecyl sulfate (C aD ^. 
[Ca] = 2.00 X 10'4 M. [ อ ร ]  = 3.64 X 10'4 M

Volume (gL) Advancing angle Receding angle
20 39.9 6.6
30 44.8 16
40 48.6 24.4
50 46.4 35.3
60 47.9 37.2
70 47.2
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Table A-9 The contact angle of calcium dodecyl sulfate (CaDS).
[Ca] = 4.49 X 10'4 M. [DS] = 2.11 X 10'4 M

Volume (j.iL) Advancing angle Receding angle
20 53.6 15.8
30 50.1 24.2
40 50.6 30.3
50 46.1 35.9
60 46.4 43.1
70 49.6

T a b le  A-10 The contact angle of calcium dodccyl sulfate (CaDS). 
[Ca I = 8.73 X 10 4 M. [DS] = 1.01 X 10'3 M

Volume (giL) Advancing angle Receding angle
20 46.8
30 49.7 7.6
40 47.4 14.6
50 47.2 26.9
60 48.3 38.4
70 48.6

T a b le  A-l 1 The contact angle of calcium dodccyl sulfate (CaDS). 
[Ca] = 8.38 X 10-4 M. [DS] = 4.72 X 10‘4 M

Volume ( |iL) Advancing angle Receding angle
20 43.6 2
30 43.6 4.9
40 42.8 17.6
50 43.2 28.7
60 42.6 34.1
70 43.2 38.5
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Table A-12 The contact angle of calcium dodecyl sulfate (CaDS).
[Ca] = 7.06 X 10"1 M. [DS] = 5.60 X 10'4 M

Volume (giL) Advancing angle Receding angle
20 48.8 4
30 47.2 15
40 47 19.7
50 46.2 28.7
60 47.1 36.7
70 46 43.8

T a b le  A -1 3  The contact angle of sodium tetradecyl sulfate (NaTS).
[Na] = 1.13 X 10 ’ M. [TS'I = 1.06 X 10'3 M

Volume (|uL) Advancing angle Receding angle
20 47.2
30 51 9.7
40 45 24.1
50 44.8 32.6
60 51 37.1
70 44.1 41.2

T a b le  A -1 4  The contact angle of sodium tetradecyl sulfate (NaTS) 
[Na] = 7.83 X 10'-’ M. [TS] = 6.66 X 10'4 M

Volume (|uL) Advancing angle Receding angle
20 49 8.4
30 47.6 17.3
40 48 22.3
50 46.6 32.6
60 48.9 36.2
70 49.4 43
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Table A-15 The contact angle of sodium tetradecyl sulfate (NaTS)
[Na] = 5.65 X n r  M. [TS] = 6.51 X 10'4 M

Volume ((.if.) Advancing angle Receding angle
20 49.7 6.5
30 51.7 13
40 48.8 23.3
50 49.6 27.3
60 49.4 36.9
70 51.7 42

T a b le  A -16 The contact angle of sodium tetradecyl sulfate (NaTS) 
[Na] = 1.43 X 10"’ M. [TS] = 8.65 X 10_4M

Volume ((d.) Advancing angle Receding angle
20 51.2 1 1.6
30 51.4 19.5
40 51.5 28.3
50 49.8 33.9
60 52.4 40.9
70 53.3 47.7

T a b le  A -17 The contact angle of sodium tetradecyl sul 
[NaJ = 2.17 X 10‘:' M. [TS] = 8.54 X 10‘4 M

ate (NaTS).

Volume ((.iL) Advancing angle Receding angle
20 52.7 7.7
30 49.4 13
40 48.4 27.3
50 49.8 28.8
60 48.9 38.6
70 48.4 45.9
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Table A-18 The contact angle of sodium tetradecyl sulfate (NaTS)
[Na] = 2.09 X IC ' M. [TS] = 1.10 X 10'3M

Volume (giL) Advancing angle Receding angle
20 50.1 9
30 48.8 19.2
40 48.6 30
50 49.5 35.3
60 51.8 41.2
70 50.2 48.2

’a b le  A - 19 The contact angle of calcium tetradecy sulfate (CaTS).
[Ca] = 6.09 X 10'4 M, [ โร] = 1.26 X l(r4 M

Volume (f.iL) Advancing angle Receding angle
20 49.4 10
30 51.6 17.2
40 54.2 23.9
50 51.1 41.2
60 50.2 40.1
70

'a b le  A -2 0  The contact angle of calcium tetradecy sulfate (CaTS).
[Ca] = 2.99 X 10'4 M. [ โ ร ]  = 1.08 X 10’4 M

Volume (fiL) Advancing angle Receding angle
20 55.1 3.9
30 56.4 13.8
40 52.9 23.7
50 52.8 26.7
60 50 30
70 49.7 32.6
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Table A-21 The contact angle of calcium tetradecyl sulfate (CaTS)
[Ca] = 3.29 X 10‘4 M. [ I S] = 1.02 X 10'4 M

Volume (|.iL) Advancing angle Receding angle
20 46.8
30 41.4 5.5
40 49.2 16.8
50 48.2 29.7
60 52.1 35.7
70 49.6 41.8

T a b le  A-22 The contact angle of calcium tetradecyl sulfate (CaTS).
[Ca] = 1.22 X l t r  M. [ I S] = 1.10 X 10'4 M

Volume ( giL) Advancing angle Receding angle
20 45
30 50.9
40 43.4 8.9
50 42 16.6
60 46.1 23.4
70 41.2 34.9

T a b le  A-23 The contact angle of calcium tetradecyl sulfate (CaTS) 
[Ca] = 6.11 X น ) - A M. [TS] = 1.12 X 1 O'4 M

Volume (f-iL) Advancing angle Receding angle
20 47.6
30 49.9 1 1.2
40 44.5 13
50 43.7 ว4 ว
60 36.5 29.1
70 39.1 33.4
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Table A-24 The contact angle of calcium tetradecyl sulfate (CaTS).
[C'aI = 7.88 X 10’4 M. [TS] = 9.58 X 1 O’5 M

Volume (giL) Advancing angle Receding angle
20 46.1
30 45.3 2.8
40 46.8 9.8
50 41.9 18.3
60 41.8 21.7
70 41.2 27.6

T a b le  A-25 The contact angle of sodium octadecy 
[Na] = 2.61 X 10'4 M, [OS] = 9.36 X 1(T5 M

sulfate (NaOS).

Volume (|.tL) Advancing angle Receding angle
20 73 13.1 1
30 74.3 24.5
40 78.5 37.9
50 72.7 44.1
60 77.7 59
70 75.4 68

T a b le  A-26 The contact angle of sodium octadecy 1 รน fate (NaOS).
[Na] = 6.26 X 10'4 M. [OS] = 5.99 X 10'5 M

Volume ( giL) Advancing angle Receding angle
20 69.2 21.4
30 73.1 31.5
40 75.8 40.2
50 75.5 46.5
60 73.3 61
70 76.1 73.1
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Table A-27 The contact angle of sodium octadecyl sulfate (NaOS).
[Na] = 5.74 X 10"1 M. [OS] = 6.97 X 10'5 M

Volume (giL) Advancing angle Receding angle
20 72.8 13
30 70.2 26.1
40 73 33.2
50 73.1 45.9
60 68.8 49.8
70 71.4 64.8

T a b le  A-28 The contact angle of sodium octadecy sulfate (NaOS).
[Na] = 1.17 X 10'- M. [OS] = 7.54 X 10'5 M

Volume (|iL) Advancing angle Receding angle
20 70.9 1 1.7
30 69.3 22.4
40 72 38.7
50 73.2 50.2
60 67.4 54.1
70 71.5 66.3

'a b le  A-29 The contact angle of sodium octadecy sulfate (NaOS).
Na] = 1.96 X 10'- M. [OS] = 5.04 X 10'5 M

Volume (|iL) Advancing angle Receding angle
20 73.1 1 1.8
30 74.5 22.4
40 69.8 37.9
50 71.8 43.7
60 72.5 51.8
70 71.2 61.8
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Table A-30 The contact angle of sodium octadecyl sulfate (NaOS)
[Na] = 3.50 X 10'3 M. [OS] = 5.16 X 10' 5 M

Volume (giL) Advancing angle Receding angle
20 68.8 13.6
30 69.2 23.3
40 68.4 35.2
50 68.6 43.5
60 70.1 54.7
70 69.1 66.4

T a b le  A -3 1  The contact angle of calcium octadecyl sulfate (CaOS) 
[C'a I = 1.17 X 10'4 M. [OS) = 3.16 X 10'5 M

Volume (fiL) Advancing angle Receding angle
20 91.8 38.6
30 97.1 50.4
40 102.6 65.8
50 102.8 74.6
60 103.5 84.4
70 99.6 98.2

T a b le  A -3 2  The contact angle of calcium octadecyl sulfate (CaOS) 
[Ca] = 1.70 X 10'4 M  [OS] = 2.87 X 10'5 M

Volume (giL) Advancing angle Receding angle
20 99.6 28.5
30 94.6 44.7
40 94.4 53.1
50 93.4 64.3
60 93.4 77.7
70 91.4 83.4
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Table A-33 The contact angle of calcium octadecyl sulfate (CaOS)
[Ca] = 8.86 X 10' 5 M, [OS] = 2.93 X 10' 5 M

Volume (giL) Advancing angle Receding angle
20 102 32.7
30 92.9 47.5
40 93.8 62.1
50 94 72.5
60 92.8 83.7
70 93.5 92.7

T a b le  A -3 4  The contact angle of calcium octadecyl sulfate (CaOS) 
|C a| = 9.98 X 10 5 M. [OS] = 2.42 X 10'5 M

Volume (jLiL) Advancing angle Receding angle
20 92.6 33.7
30 91.9 46.4
40 94.3 60.5
50 94.1 76
60 95.7 80.9
70 94.7 94.3

T a b le  A-35 The contact angle of calcium octadecyl sulfate (CaOS) 
[Ca] = 3.54 X 10'4 M. [OS] = 1.87 X 10'5 M

Volume (|iL) Advancing angle Receding angle
20 98.1 30.3
30 90.9 44.1
40 91.4 54
50 94 78.2
60 93.5 76.8
70 99.9 87.6
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Table A-36 The contact angle of calcium octadecyl sulfate (CaOS)
[Ca] = 3.46 X \0~A M. [OS] = 2.00 X 10' 5 M

Volume ( giL) Advancing angle Receding angle
20 94.5 52.5
30 91.6 70.6
40 95.2 81.9
50 99.7 97.7
60 99.9
70

T a b le  A -3 7  The contact angle of calcium octanoate (CaCx). 
[Ca I = 4.86.x 10 - M. [CK] == 1.32 X 10'2 M

Volume ( |liL ) Advancing angle Receding angle
20 93 38.6
30 93.5 48.7
40 88.6 62.2
50 90.5 67.3
60 91.5 79.6
70 95.2 87.6

T a b le  A -3 8  The contact angle of calcium octanoate (CaCfi). 
[Ca I = 2.74 X 10 -' M. [C„] = 0.68 X lO’2 M

Volume (fiC) Advancing angle Receding angle
20 53.5
30 94.8 66.6
40 94.4 74.1
50 94 86.3
60 92.3 89.6
70 91.9
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Table A-39 The contact angle of calcium octanoate (CaCx).
[Ca] = 4.64 X 10' M. [CR] == 0.91 X 10' 2 M

Volume ((.iL) Advancing angle Receding angle
20
30 93.2
40 89.9 51.4
50 90.9 62.6
60 92 72.8
70 91.2 82.1

T a b le  A-40 The contact angle of calcium octanoate (CaCx). 
[Ca I = 5.3 1 X 10-' M. [CrI == 1.03 X 1 O'2 M

Volume (|aL) Advancing angle Receding angle
20
30 93.6 48.7
40 91.5 60
50 95.1 72
60 93.1 84.6
70 96.2 90

T a b le  A-41 The contact angle of calcium dodecanoate (CaC|2 ).
[CaI = 5.74 X 10’4 M. [C,2] = 4.50 X 10’5 M

Volume ((.iL) Advancing angle Receding angle
20 86.4 56.6
30 82.9 64.2
40 85.7 59.5
50 84.7 72.1
60 85.8 80.7
70
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Table A-42 The contact angle of calcium dodecanoate (CaC’12).
[Ca] = 3.49 X 10‘ 4 M, [C|2] = 4.79 X 10’ 5 M

Volume ( jliL ) Advancing angle Receding angle
20 83.6 41.5
30 79.8 47.7
40 86.6 51.4
50 83 59.7
60 81.9 72.5
70 82.7 77.8

T a b le  À-43 The contact angle of calcium dodecanoate (Ca(J|2 ). 
[Cal = 3.24 X Hr4 M. [C12] = 5.81 X 1er5 M

Volume (|iL) Advancing angle Receding angle
20 85.1 41.1
30 84.5 45.4
40 85.2 5 1.5
50 84.9 58.9
60 83.5 68.1
70 84 83.2

T a b le  A-44 The contact angle of calcium dodecanoate (CaC’1 2)- 
[Ca] = 2.44 X 10-4 M. [C |2]=  1.05 X 10'4 M

Volume (giL) Advancing angle Receding angle
20 83.4 34.6
30 80.9 50
40 79.3 55.4
50 83.3 57.5
60 82.4 62.1
70 84.1 78.9
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T a b le  A - 4 5  T h e  co n ta c t a n g le  o f  te trad ecy l tr im e th y la m m o n iu m  b ro m id e
[ I T  A  ]. M |B r ]. M A d v a n c in g  a n g le S u r fa ce  te n s io n .  

m N /M
5 .2 7  X 1 0 ^ 6 .3 2 5 sp read 3 8 .8
6 .4 3  X 10'4 5 .5 2 7 spread 33 .1
8 .2 7  X 10'4 5 .8 4 8 sp read 5 5 .8
9 .2 3  X 10'4 6 .0 7 1 sp read 4 4 .8
1 .65  X 10'3 5 .5 0 3 spread j j . j
1 .67  X 10‘3 5 .2 0 4 sp read -) -> -» J J . J

1.71 X 10'3 5 .9 7 4 spread -> -» -> 3 3 .5
2 .3 7  X 1 O'3 5 .1 8 7 spread -> -> 1 J J .4
4 .21  X 10'3 5 .0 0 0 spread -> -> -7J J . /

T a b le  A -4 6  T h e  co n ta c t a n g le  o f  h e x a d e c y l tr im e th y la m m o n iu m  b r o m id e
[H T A ]. M 1 B r]. M A d v a n c in g  a n g le S u r fa c e  te n s io n .  

m N /M
7 .9 2  X 10'4 2 .3 7 7 12 .55 3 2 .6
8.1 1 X 10‘4 6 .1 6 0 1 1.07 3 3 .6
8 .6 8  X 10'4 4 .3 1 8 2 3 .0 8 3 2 .8
8 .91  X 10‘4 0 .8 6 7 1 7 .76 29 .1
9 .9 2  X 10’4 1 .599 2 1 .4 6 3 2 .9
1 .1 6 x 1  O'3 5 .0 9 6 4 .5 7 3 2 .6
1 .66  X 10 ‘3 1 .928 16 3 2 .9
1 .76  X 10"3 0 .6 1 3 15 .68 3 2 .8
1 .85  X 1O'3 1 .024 2 3 .4 3 .3 2 .7
1.91 X 1 O'3 3 .8 0 8 9 .6 2 3 3 .2
0 .2 7  X 10'3 0 .6 9 5 2 3 .1 6 3 3 .7



T a b le  A-47 The contact angle of octadecyl trimethylammonium bromide
[OTA]. M |Br]. M Advancing angle Surface tension. 

mN/M
5.38 X 10'4 0.006 31.87 64. วิ
วิ.89 X 10'4 0.021 39.07 วิ 0.5
6.4 X 10'4 0.01 31.35 60. วิ



APPENDIX B
E x p e r im e n t a l  D a ta  o f  C o n ta c t  A n g le  w ith  E ffe c t  o f  p H

T a b le  B - l  T h e  co n ta c t a n g le  o f  d o d e c a n o ic  a c id  ( H C 1 2 ). p H =  4 .0 .  
y =  7 0 .8  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 80 3 2 .2
3 0 7 9 .7 4 1 .5
4 0 8 2 .5 4 7
50 8 1 .7 51
6 0 8 3 .3 6 0 .9
70 8 1 .4 7 4 .4

T a b le  B -2  T h e  co n ta c t a n g le  o f  d o d e c a n o ic  ac id  ( TIC 1 2 )- pi 1= 5 .0 3 .  
y =  5 8 .2  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 7 0 .8
3 0 7 7 .7
4 0 7 4 .4 4 7 .2
5 0 7 7 .5 4 9 .2
6 0 8 2 .2 5 3 2
70 7 7 .7 6 0 .3
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Table B-3 The contact angle of dodecanoic acid (HC|2). pH= 7.0.
y = 62.6 mN/M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 7 6 .3 35
3 0 7 9 .8 4 3 .7
4 0 8 0 .9 4 9 .3
50 80.1 54
6 0 8 2 .7 5 9 .7
70 8 0 .3 6 9 .3

T a b le  B -4  T h e  co n ta c t a n g le  o f  d o d e c a n o ic  ac id  ( TIC 12 )- p H =  9 .0 .  
y =  6 9 .6  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 72 3 6
3 0 80 4 7
4 0 76.1 4 6 .7
50 80 4 9 .5
6 0 7 5 .7 5 4 .7
70 78.1 6 0 .7

T a b le  B -5  T h e  co n ta c t a n g le  o f  h e x a d e c a n o ic  a c id  ( H C |(,)- p H =  4 .0  
y =  6 8 .2  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 7 7 .6 21 .1
3 0 82.1 3 3 .8
4 0 8 3 .7 4 5 .5
50 8 3 .2 5 4 .6
6 0 85.1 6 5 .6
70 8 3 .7 7 3 .7
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Table B-6 The contact angle of hexadecanoic acid (HC|,,). pfR 5.97.
y =  7 0 .0  n iN /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 7 5 .2 2 0 .9
3 0 7 9 .4 3 2 .4
4 0 8 1 .6 4 4
5 0 8 4 .5 57.1
6 0 8 5 .4 6 9 .7
70 8 4 .5 7 7 .6

T a b le  B -7  T h e  co n ta c t a n g le  o f  h e x a d e c a n o ic  a c id  (H C |f,)- p H =  9 .0  
y = 7 0 .9  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 8 1 .6 2 7 .9
3 0 8 1 .4 3 9 .3
4 0 8 1 .4 5 3 .9
50 8 3 .8 62
6 0 81 7 2 .8
70 8 2 .7 7 9 .9

T a b le  B -8  T h e  co n ta ct a n g le  o f  h e x a d e c a n o ic  ac id  (H C  If,). p H =  10 .0 .
y =  7 0  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le

2 0 8 0 .7 29.1
30 8 1 .2 4 4
4 0 8 0 .7 5 6 .8
50 82 .5 7 0 .5
6 0 8 3 .8 8 1 .3
70 9 0 .9 8 3 .8



A P P E N D I X  c
E x p e r im e n t a l  D a ta  o f  C o n t a c t  A n g le  fo r  M ix  S u r f a c t a n t  S y s t e m , a n d

C o n ta c t  A n g le  w ith  T im e

T a b le  C - l  T h e  co n ta c t a n g le  o f  c a lc iu m  d o d e c a n o a te  +  N a D S .  
[N a D S ]  =  0 .0 0 0 5  M , Y =  4 9 .7  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 74.1 3 8 .7
3 0 74 4 3 .7
4 0 76.1 4 9 .1
50 78.1 5 3 .3
6 0 7 7 .8 6 3 .4
70 78 7 2 .4

T a b le  C -2  T h e  co n ta c t a n g le  o f  c a lc iu m  d o d e c a n o a te  +  N a D S .  
[N a D S ]  =  0 .0 0 1  M . y =  3 5 .8  m N /M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 6 6 .9 2 9 .2
3 0 6 7 .3 3 7 .4
4 0 6 9 .5 4 1 .7
5 0 7 0 .6 5 0 .3
6 0 70.1 5 8 .4
70 6 9 .3 6 4 .7
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Table C-3 The contact angle of calcium dodecanoate + NaDS.
[NaDS] = 0.01 M, y = 35.4 mN/M

V o lu m e  (g L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 6 1 .6 5 .7
3 0 5 3 .2 13
4 0 5 1 .7 2 4 .8
5 0 55 3 2 .3
6 0 5 6 .8 3 9 .6
7 0 57.1 4 7 .4

T a b le  C -4  T h e  co n ta c t a n g le  o f  c a lc iu m  d o d e c a n o a te  +  N a D S .  
[N a D S ]  =  0 .0 5  M . y =  3 7 .5  m N /M

V o lu m e  (g L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 5 5 .5 5
3 0 5 3 .6 1 1.9
4 0 5 6 .6 18 .9
50 5 3 .7 2 6 .8
6 0 5 2 .7 3 3 .7
70 4 9 .4 3 9 .3

T a b le  C -5  T h e  co n ta c t a n g le  o f  c a lc iu m  d o d e c a n o a te  +  N a D S . 
[N a D S ]  =  0 .1  M . y =  3 7 .3  m N /M

V o lu m e  ((.iL) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 5 6 .8 5 .2
3 0 5 1 .8 13.2
4 0 5 1 .7 23.1
50 5 2 .8 2 7 .7
6 0 5 0 .5 4 0 .6
70 52 4 6 .6
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Table C-6 The contact angle of calcium dodecanoate + NaDS.
[NaDS] = 0.2 M. y = 36 rnN/M

V o lu m e  (p L ) A d v a n c in g  a n g le R e c e d in g  a n g le
2 0 5 8 .5 9
3 0 5 2 .8 13.8
4 0 4 8 .2 2 5 .5
50 5 0 .3 3 4 .4
6 0 5 1 .4 4 1 .8
70 4 9 4 9 .2

T a b le  C -7  T h e  a d v a n c in g  co n ta c t a n g le  o f  h e x a d e c a n o ic  a c id  w ith  t im e  for
c y c l ic  e x p e r im e n t

T im e  (ร) 0 A ( l sl c y c le ) 0 A (2 Md c y c le ) 0 A ( 3 ld c y c le ) 0 A ( 4 th c y c le )
0 88.1 7 1 .2 5 7 .6 5 0 .4
5 87.1 66.1 5 6 .4 5 1.5
15 8 5 .4 6 5 .7 5 4 .6 4 9 .7
3 0 8 5 .7 6 4 .7 5 4 .3 4 8 .8
6 0 8 4 .3 6 3 .4 53 4 8 .3

3 0 0 8 5 .3 6 3 .7 52 4 8 .9
6 0 0 8 2 .6 6 0 .3 52 4 8 .5
1 200 81 5 8 .3 4 9 .4 4 3 .7
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T a b le  C -8  T h e  r e c e d in g  co n ta c t a n g le  o f  h e x a d e c a n o ic  a c id  w ith  tim e  for 
d ifferen t d rop  v o lu m e

d im e  (ร) O r (4 0  p L ) 0R (5 0  pL.) O r (6 0  p L ) O r (7 0  p L )
0 2 6 4 7 6 8 .8 81
5 2 4 .9 46 .1 6 7 .6 80
15 2 4 .7 4 6 .7 6 3 .3 7 9 .8
3 0 23 46.1 6 5 .5 8 0 .5
6 0 2 1 .7 4 5 .4 6 2 .2 7 9 .4

3 0 0 2 2 .4 4 3 .6 6 2 .4 7 9 .2
6 0 0 21 4 5 .3 58.1 80
1 200 15.6 4 3 .8 5 7 .4 8 1 .4



APPENDIX D
F ig u r e  o f  C o n ta c t  A n g le  fo r  E a c h  E x p e r im e n t
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S u rfa c ta n t/co u n ter io n  ratio

F ig u r e  D - l  T h e  a v era g e  a d v a n c in g  co n ta c t a n g le  o f  so d iu m  d o d e c y l su lfa te  
w ith  v a r y in g  su r fa c ta n t/co u n ter io n  ratios ( l  a b ié  4 .3 )
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80 -

0 0.5 1 1.5 2

S u rfa cta n t/co u n ter io n  ratio

Figure D-2 The average advancing contact angle of calcium dodecy l sulfate
with varying surfactant/counterion ratios (Table 4.3)
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S u rfa c ta n t/co u n ter io n  ratio

F ig u r e  D -3  T h e  a v era g e  a d v a n c in g  co n ta ct a n g le  o f  so d iu m  
su lfa te  w ith  v a r y in g  su rfa c ta n t/co u n ter io n  ratios (T a b le  4 .3 )
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Figure D-4 The average advancing contact angle of calcium
sulfate with varying surfactant/counterion ratios (Table 4.3)
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40 - 
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S u r fa c ta n t/co u n ter io n  ratio

F ig u r e  D -5  T h e  a v era g e  a d v a n c in g  co n ta c t a n g le  of' so d iu m  o c ta d e c y l  
su lfa te  w ith  v a r y in g  su rfa c ta n t/co u n ter io n  ratios (T a b le  4 .3 )

CD

100 -1

40 -
20 -

0 0.1 0.2 0.3 0.4
S u r fa c ta n t/co u n ter io n  ratio

Figure D- 6  The average advancing contact angle of calcium octadecyl
sulfate w ith varying surfactant/counterion ratios (Table 4.3)
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F ig u re  D-7 The average advancing contact angle of calcium octanoate with 
varying surfactant/counterion ratios (Table 4.3)
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Figure D- 8  The average advancing contact angle of calcium dodecanoate
with varying surfactant/counterion ratios (Table 4.3)
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F ig u r e  D -9  The advaneing (♦ ) and receding (■ ) contact angle of 
dodeeanoic acid at pH= 4.0
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Figlire D-10 The advancing (♦ ) and receding (■ ) contact angle of
dodeeanoic acid at pH= 5.03
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F ig u r e  D - l l  f h e  a d v a n c in g  (♦ ) and r e c e d in g  (■ ) co n ta c t a n g le  o f  
d o d e c a n o ic  a c id  at pH = 7 .0
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Figure D-12 The advancing (♦ ) and receding (■ ) contact angle of
dodecanoic acid at pH= 9.0
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Figure D-13 The advancing (♦ ) and receding (■ ) contact angle of 
hexadecanoic acid at pi 1= 4.0
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Figure D-14 The advancing (♦ ) and receding (■ ) contact angle of
hexadecanoic acid at pH= 5.97
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F ig u r e  D-15 The advancing (♦ ) and receding (■ ) contact angle of 
hexadecanoic acid at pH= 9.0
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Figure D-16 The advancing (♦ ) and receding (■ ) contact angle of
hexadecanoic acid at pH= 10.0
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