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APPENDIX A

Experimental data of CMC measurement
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Table A-I The measured mixture CMC value (CMCmix) at different calcium
concentration and different mole ratio for the mixture of soap and

SDS
Mole fraction of CMCmix (M)
soap in the mixture Ca=0M Ca=00006M  Ca=000L M
0 (Pure SDS) 0.0080 0.0080 0.0070
0.2 0.0041 0.0030 0.0020
0.4 0.0045 0.0040 0.0033
0.6 0.0073 0.0070 0.0060
0.8 0.0150 0.0145 0.0102
1 (Pure soap) 0.3200 0.3000 0.2300

Table A-2 The calculated mixture CMC value (CMCmix) at different calcium
concentration and different mole ratio for the mixture of soap and

SDS
Mole fraction of CMCmix (M)
soap in the mixture Ca=0M Ca=00005M  Ca=0.001 M
0 (Pure SDY) 0.0080 0.0080 0.0070
0.2 0.00994 0.00993 0.00868
0.4 0.0131 0.0131 0.0114
0.6 0.0193 0.0192 0.0167
0.8 0.0364 0.0361 0.0312

1 (Pure soap) 0.3200 0.3000 0.2300



Appendix B

Experimental data of foam test



Table B-I  The experimental data of the Ross-Miles test

at calcium concentration =0M.pH=7,T=30¢

Mole ratio of Concetration (M)

SO/SDS

100/0

80/20

60/40

40/60

20/80

0/100

Soap
0.03210
0.05600
0.09140
0.11800
0.30000
0.42000
0.51000
0.00284
0.00392
0.00605
0.01000
0.01300
0.02140
0.02850
0.00144
0.00162
0.00270
0.00420
0.00523
0.00864
0.01160
0.00041
0.00066
0.00098
0.00150
0.00190
0.00225
0.00579
0.00014
0.00010
0.00026
0.00054
0.00059
0.00104
0.00155
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

SDS
0.00000
000000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00070
0.00098
0.00152
0.00252
0.00324
0.00536
0.00714
0.0009
0.00108
0.00180
0.00280
0.00343
0.00576
0.00770
0.00062
0.00100
0.00146
0.00224
0.00286
0.00338
0.00870
0.00056
0.00080
0.00104
0.00216
0.00238
0.00416
0.00620
0.00086
0.00110
0.00330
0.00812
0.01110
0.03320
0.07980

Foam height (mm)
total  t=0min t=5min

003210 U 0
0.05600 23 0
009140 26 0
0.1800 8 16
030000 217 100
042000 214 9
051000 210 15
000354 146 130
000490 163 143
000757 18 183
001252 1% 194
001624 19 190
002676 1% 1%
003564 192 189
000240 140 120
000270 164 140
0.00450 180 170
000700 190 18
000871 200 1%
001440 198 1%
001930 203 200
000103 ~ 13 84
000166 138 115
000244 150 143
000374 173 170
000476 1% 190
000563 187 184
001449 18 182
000070 40 19
000090 73 49
000130 97 55
000270 161 153
000297 183 175
000520 190 186
000775 147 140
000086 109 16
000110 12 87
000330 176 175
000812 1% 190
001110 202 1%
003320 198 19
007980 188 180

62

Stability
index
0.00
0.00
0.00
0.18
0.46
0.04
0.07
0.89
091
0.98
0.99
0.98
0.99
0.98
0.86
0.85
0.94
0.96
0.98
0.98
0.99
0.64
0.83
0.95
0.98
0.97
0.98
0.98
0.48
0.67
0.57
0.95
0.96
0.98
0.95
0.70
0.71
0.99
0.97
0.97
0.99
0.96



Table B-2  The experimental data ot the Ross-Miles test
at calcium concentration = 0.0005 M, pll =7.T=30 ¢
Concetration (M)

Mole ratio of
SO/SDS

100/0

80/20

60/40

40/60

20/80

0/100

Soap
0.03210
0.05600
0.09140
0.11800
0.30000
0.42000
0.51000
0.60000

0.00284
0.00392
0.00605
0.01000
0.01300
0.02140
0.02850
0.00144
0.00162
0.00270
0.00420
0.00523
0.00864
0.01160
0.00041
0.00066
0.00093
0.00150
0.00190
0.00225
0.00579
0.01000
0.00014
0.00010
0.00026
0.00054
0.00059
0.00104

0.00155
0.00400

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

SDS
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00070
0.00098
0.00152
0.00252
0.00324
0.00536
0.00714
0.00096
0.00108
0.00180
0.00280
0.00348
0.00576
0.00770
0.00062
0.00100
0.00146
0.00224
0.00286
0.00338
0.00870
0.01500
0.00056
0.00080
0.00104
0.00216
0.00238
0.00416

0.00620
0.01600

0.00086
0.00110
0.00330
0.00812
0.01110
0.03320
0.07980

Foam height (mm)
total  t=0min1t=5min

0.03210 1 0
0.05600 1 0
0.09140 1 0
0.11800 1 0
0.30000 179 50
042000 216 12
051000 239 225
0.60000 240 226
000354 % 13
000490 93 45
000757 104 13
001252 143 134
001624 112 168
002676 205 200
003564 1% 185
000240 % 30
000270 % 45
000450 104 13
0.00700 110 90
0.00871 146 141
0.01440 205 200
001930 1% 180
000103 75 9
0.00166 105 20
000244 & 25
000374 %2 3
0.00476 90 49
0.005%3 110 90
001449 1% 188
002500 208 201
000070 98 20
000090 97 25
000130 98 40
000270 105 5
000297 % 65
000520 124 108
000775 201 192
0.02000 208 201
000086 62 29
000110 65 32
000330 103 IR
000812 212 202
001110 1% 190
003320 193 190
007980 1% 193

63

Stability
index
0.00
0.00
0.00
0.00
0.28
0.06
0.94
0.94

0.14
048
0.70
0.9
0.98
0.98
0.9
0.32
0.4/
0.70
0.82
0.97
0.9
0.92
0.12
0.19
0.29
0.34
0.54
0.82
0.96
0.97
0.20
0.26
041
0.48
0.68
0.87
0.9
0.97
0.4/
0.49
0.73
0.9
0.98

0.98
0.99



Table B-3  The experimental data of the Ross-Miles test
at calcium concentration = 0.00L M,pH=7,T=30¢

Mole ratio of
SO/SDS

100/0

80/20

60/40

40/60

20/80

0/100

Concetration

Soap
0.03210
0.05600
0.09140
0.11800
0.30000
0.42000
0.51000
0.60000

0.00284
0.00392
0.00605
0.01000
0.01300
0.02140
0.02850
0.00144
0.00162
0.00270
0.00420
0.00523
0.00864
0.01160
0.00041
0.00066
0.00093
0.00150
0.00190
0.00225
0.00579
0.01000
0.00014
0.00010
0.00026
0.00054
0.00059
0.00104
0.00155
0.00400

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

M)

SE)S

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00070
0.00098
0.00152
0.00252
0.00324
0.00536
0.00714
0.00096
0.00108
0.00180
0.00280
0.00343
0.00576
0.00770
0.00062
0.00100
0.00146
0.00224
0.00266
0.00338
0.00870
0.01500
0.00056
0.00080
0.00104
0.00216
0.00233
0.00416
0.00620
0.01600

0.00086
0.00110
0.00330
0.00812
0.01110
0.03320
0.07980

Foam height (mm)
totall  t=0min t=5min

0.03210 1 0
0.05600 1 0
0.09140 1 0
011800 2 0
030000 170 10
042000 216 1
051000 230 220
0.60000 232 220
0.003%4 90 16
0.00490 88 18
0.00757 8 63
001252 126 115
001624 140 129
0.02676 215 210
0.035%64 200 1%
0.00240 78 28
000270 84 3B
0.00450 86 65
0.00700 15 102
000871 120 100
0.01440 205 202
0.01930 215 208
0.00103 78 il
0.00166 68 26
0.00244 88 43
0.00374 % 10
0.00476 96 10
0.00563 98 66
0.01449 215 210
0.02500 217 215
0.00070 74 16
0.00090 74 16
000130 74 17
0.00270 110 &
0.00297 98 80
0.00520 106 1
0.00775 166 157
0.02000 168 160
0.00086 69 26
0.00110 63 28
0.00330 8 51
0.00812 208 207
001110 199 186
003320 18 183
007980 18 180

64

Stahility
index
0.00
0.00
0.00
0.00
0.06
0.06
0.96
0.95

0.18
0.20
0.74
091
0.92
0.98
0.9
0.36
0.45
0.76
0.82
0.83
0.99
0.97
0.14
0.38
0.49
0.74
0.73
0.6/
0.98
0.99
0.22
0.22
0.23
0.77
0.82
0.73
0.95
0.95

0.38
0.44
0.66
1.00
0.93
0.99
0.97



Table B-4

Mole ratio of
SO/SDS

100/0

80/20

60/40

40/60

20/80

0/100

Soap
0.03210
0.05600
0.09140
0.11800
0.30000
0.42000
0.51000
0.00284
0.00392
0.00605
0.01000
0.01300
0.02140
0.02850
0.00144
0.00162
0.002/0
0.00420
0.00523
0.00864
0.01160
0.00041
0.00066
0.00098
0.00150
0.00190
0.00225
0.00579
0.00014
0.00010
0.00026
0.00054
0.00059
0.00104
0.00155
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

M)

SES

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00070
0.00098
0.00152
0.00252
0.00324
0.00536
0.00714
0.00096
0.00108
0.00180
0.00280
0.00346
0.00576
0.00770
0.00062
0.00100
0.00146
0.00224
0.00286
0.00338
0.00870
0.00056
0.00080
0.00104
0.00216
0.00238
0.00416
0.00620
0.00086
0.00110
0.00330
0.00812
0.01110
0.03320
0.07980

Foam height (mm)
total  t=0min t=5min
003210 1L 1
005600 13 1
009140 17 2
011800 18 3
030000 90 62
042000 8 6l
051000 84 bl
0.003%4 74 bl
000490 8 68
0.00757 89 10
001252 9% 16
001624 % &)
0.02676 96 16
003564 % I
0.00240 7L 59
000270 79 65
0.00450 86 10
0.00700 90 B
000871 % 16
001440 9% 16
0.01930 %4 16
0.0003 38 34
0.00166 47 40
000244 78 65
0.00374 88 1l
0.00476 %4 6
000563 92 I
001449 R 6
000070 25 2
000090 33 29
0.00130 36 32
0.00270 86 12
0.00297 90 5
0.00520 96 1l
000775 8 10
0.00086 26 22
000110 32 26
0.00330 90 16
000812 % 79
001110 98 18
003320 86 1l
007980 8 10

The experimental data of the Mixing test
at calcium concentration=0M, pH=7,T=30¢
Concetration

65

Stability
index
0.09
0.08
0.12
0.17
0.69
0.72
0.73
0.82

=3
0.79
0.79
0.79
0.79
0.79
0.83
0.82
081
0.83
081
0.80
061
0.89
0.85
0.83
081
0.80
0.82
0.82
0.84
0.88
0.89
0.84
0.83
0.74
0.85
0.85
081
0.84
0.83
0.80
0.83
0.82
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Tabic B-5  The experimental data of the Mixing test

at calcium concentration = 0.0006 M, pH=7,T=30¢

M) Foam helght (mm) Stahility

Mole ratio of ~ Concetration E)
SO/SDS Soap  SDS  total t=0min t=5min ingex

003210 000000 003210 0 0 .
0.05600 0.00000 0.05600 0 0
0.09140 0.00000 0.09140 0 0
100/0 0.11800 0.00000 0.11800 0 0
0.30000 0.00000 0.30000 89 66 0.74
042000 0.00000 042000 & 62 0.76
0.51000 0.00000 051000 &4 10 0.83
000284 0.00070 000354 28 24 0.86
0.00392 0.00098 0.00490 25 2 0.84
000605 000152 000757 2 19 0.90
80/20 0.01000 000252 001252 40 30 0.5
001300 000324 001624 8 10 081
0.02140 000536 00266 % ¢ 0.78
0.02850 0.00714 003564 % 16 0.79
0.00144 0.00096 000240 25 2 0.84
000162 000108 0.002/0 24 20 0.83
0.00270  0.00180 000450 24 20 0.83
60/40 0.00420 000280 000700 24 20 0.83
0.00523 ~ 0.00348 000671 42 3 0.83
000864 0.00576 001440 % 4 0.79
0.01160  0.00770 001930 % 14 0.78
000041 0.00062 0.00103 28 24 0.86
0.00066 0.00100 000166 32 29 091
0.00098 0.00146 0.00244 34 29 0.85
40/60 0.00150 0.00224 000374 ~ 20 18 0.90
0.00190 0.00286 000476 28 26 0.93
000225 000338 000563 36 30 0.83
0.005/9 0.00870 001449 9% 1 0.79
001000 0.01500 00250 97 16 0.78
0.00014 0.00056 0.00070 28 24 0.86
0.00010 0.00080 0.00090 27 25 0.93
0.00026 0.00104 0.00130 28 21 0.96
20/80 000054 000216 000270 23 20 0.87
0.00059 0.00238 000297 28 25 0.89
0.00104 000416 0.00520 50 40 0.80
000155 000620 000775 % i 081
000400 001600 002000 93 1 081

0.00000 000086 000086 15 10 0.6/
000000 000110 000110 13 10 0.77
0.00000 000330 000330 18 15 0.83
0/100 0.00000 000812 000812 91 6 0.82
000000 001110 001110 94 13 0.78
000000 003320 003320 % 13 0.78
000000 007980 007980 % n 0.76

* devided by zero



Tabic B-6

The experimental data of the Mixing test

at calcium concentration = 0.00L M, pH=7,T=30¢

Mole ratio of
SO/SDS

100/0

80/20

60/40

40/60

20/80

0/100

* devided by zero

Soap
0.03210
0.05600
0.09140
0.11800
0.30000
0.42000
0.51000
0.00284
0.00392
0.00605
0.01000
0.01300
0.02140
0.02850
0.00144
0.00162
0.00270
0.00420
0.00523
0.00864
0.01160
0.00041
0.00066
0.00098
0.00150
0.00190
0.00225
0.00579
0.01000
0.00014
0.00010
0.00026
0.00054
0.00059
0.00104
0.00155
0.00400

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Concetration EI\/I)

SDS
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00070
0.00098
0.00152
0.00252
0.00324
0.00536
0.00714
0.00096
0.00108
0.00180
0.00280
0.00348
0.00576
0.00770
0.00062
0.00100
0.00146
0.00224
0.00286
0.00338
0.00870
0.01500
0.00056
0.00080
0.00104
0.00216
0.00238
0.00416
0.00620
0.01600

0.00086
0.00110
0.00330
0.00812
0.01110
0.03320
0.07980

Foam height (mm)
totll  t=0min t=5min
0.03210 0 0
0.05600 0 0
0.09140 0 0
0.11800 0 0
030000 90 05
042000 & 6/
051000 &0 69
00034 3 28
000490 30 21
000757 26 19
001252 9 24
001624 55 44
002676 96 16
0035064 97 1
000240 26 24
000270 27 24
0.00450 18 16
000700 24 20
0.00871 3 29
001440 93 5
001930 9% I
000103 5 il
000166 28 23
000244 23 18
000374 3 29
000476 23 20
0.0053 26 23
001449 & 69
002500 86 10
000070 5 il
000000 28 23
000130 23 18
000270 3 29
000297 23 20
000520 26 23
000775 & 69
002000 84 68
0.00086 15 2
0.00110 13 10
0.00330 16 2
000812 @ 72
001110 92 74
003320 90 72
007980 90 il

67

Stability

inQex
*

*
*

0.72
0.79
0.86
0.90
0.90
0.73
0.83
0.80
0.79
0.79
0.92
0.89
0.89
0.83
0.83
061
0.78
0.84
0.82
0.78
0.83
0.8/
0.88
061
061
0.84
0.82
0.78
0.83
0.87
0.88
061
061
0.80
0.77
0.75
0.78
0.80
0.80
0.79



APPENDIX ¢
ADDITIONAL INFORMATION



Standard Deviation of Equipment

Standard deviation of Ross-Miles Reactor = 2.88
Standard deviation of Mixing Reactor = 130

Effect of Speed and Level of The Stirrer of the Mixing Method

0 mwn

Foam height at t

0 min (mm)

Foam height at t

(mm)

120
100
80
60
40
20
0

75 {/‘_.7 ¥ X 1200 rpm
2
“_) X % x 1000 rpm

KA/o—o————————k a 800 rpm
;i 450 rpm, 200 rpm
! me—a8- —o a

0 0.02 0.04 0.06 0.08

Concentration of SDS (M)
Figure C-| Effect of stirrer speed of pure SDS,

0 10 20 30 40 50 60 70 80

Level of Stirrer (mm)

Figure C-2 Effect of level of Stirrer of 0.011 M SDS.
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