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APPENDICES
APPENDIX A: EXPERIMENTAL DATA ON PHASE BEHAVIOR STUDY (OCTANOIC ACID COSURFACTANT)

Effect of Temperature

Sodium dodecyl sulfate 1.22%-6.42 %

Initial oil/water volume ratio = N

Weight ratio of SDS/Octanoic acid = 40/60
Temperature = 5-3H°%
Electrolyte (NaCl) = 065%-4.28%
Density of octanoic acid (C8) = 091 gl
Density of hexane = 0.659 glec

NOTE: Microemulsion systems were prepared by sequentially adding the stock solutions of SDS (0.19908 g/ml) and
NaCl (0.2500 g/ml), octanoic acid and hexane to make the 10 ml solution volume.
Weight % SDS, %(SDS+Cqg) and % NaCl were calculated relative to total weight, where
total weight = wt ( 5mL water + mL hexane added)



NOTE : Example of the calculation for microemulsion preparations
Example ; SDS 0.5 mL, NaCl 0.96 mL

wt of SDS = (0.5 mL)(0.19908 g/mL) = 0.0995 g

gof SDS/ g of octanoic = 40/60

g of octanoic acid = (60/40)x(0.0995 g) = 0.1493 g

mL of octanic acid = (0.1493)/( Density Cg 0.91g/cc) = 0.164 mL

(5 mL -0.165mL Cg)x(Density Cg 0.659 g/cc) = 3.186 ¢

g of hexane ( 6)

%(SDS+octanoic acid) = [wt (0.0995 g SDS + 0.1493 g octanoic acid)/ wt (5 g water + 3.186 ¢ hexane) ] x 100 = 3.04%
% NaCl = [(0.96 mL x 0.250 g/mL)/ wt (5 g water + 3.186 g hexane)] x 100 = 2.93%
% SDS = [0.0995/(5 g water + 3.186 ¢ hexane)]xI00 = 1.22%



Table A-I Data of sample preparation for 1.22% SDS, NaCl scan, 25 °c, 35°c.
Volume, mL

SDS  NaCl
stock stock
050 096
050 1.00
050 1.06
050 1.07
050 1.08
050 112
050 114
050 1.20
050 130
050 140

h20

3.54
3.50
3.44
3.43
342
3.38
3.36
3.3
3.2
3.1

c8 Hexane SDS

0.165
0.165
0.165
0.165
0.165
0.165
0.165
0.165
0.165
0.165

4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84

0.099
0.09%
0.09%
0.09%
0.09%
0.09%
0.09%
0.099
0.0995
0.09%

NaCl

0.240
0.250
0.265
0.268
0.270
0.280
0.285
0.300
0.325
0.350

Weight, g

h20

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

c8 Hexane h2o+cb

0.149
0.149
0.149
0.149
0.149
0.149
0.149
0.149
0.149
0.149

3.186
3.186
3.186
3.186
3.186
3.186
3.186
3.186
3.186
3.186

6.186
6.186
6.186
6.186
6.186
6.186
6.186
6.186
6.186
6.186

Wt% Emulsion
v 2
SDS sds+c8NaCl 25 08/ 350¢

12 304 293 | |
122304 305 | N/A
122 304 324 | |
122304 321 |
122 304 330 |
122 304 342 1l N/A
122 304 348 11|
122 304 366 I |
122 304 397 I |
122304 428 11l



Table A-2 Data of sample preparation for 2.46% SDS, NaCl scan, 25 °c, 35°c.
Volume, mL Weight, g Wi% En%ulsion
e
StDSk l\tIaClI h20 ¢8 Hexane SDS NaCl h20 ¢8 Hexane h2o+c6 SDS sds+c8 NaCl 2500yp3500
stock stoc
10 078 322 033 467 0191 0195 500 030 3078 8078 246 616 242 1 NA
10 080 320 033 467 01991 0200 500 030 3.078 8078 246 616 248 Il |
10 082 318 033 467 01991 0205 500 030 3078 8078 246 616 254 I |
10 083 317 033 467 01991 0208 500 030 3078 8078 246 616 257 W |
10 084 316 033 467 01991 0210 500 030 3078 8078 246 616 260 |l I
10 08 315 033 467 01991 0213 500 030 3078 8078 246 616 263 |l I
10 08 314 033 467 01991 0215 500 030 3078 8078 246 616 266 |l I
10 088 312 033 467 01991 0220 500 030 3078 8078 246 616 273 I N/
10 090 310 033 467 01991 0225 500 030 3078 8078 246 616 279 |l I



Table A-3 Data of sample preparation for 3.23% SDS, NaCl scan, 25 °c, 35°c.

Volume, mL Weight, g Wt% Emulsion
type

StDSk I\IaCiI h20 ¢8 Hexane SDS NaCl h20 ¢§ Hexane h2o+c6 SDS sds+c8 NaCl 25°cyp35°c
stock stoc
130 070 300 0425 458 0259 0.175 500 0388 3015 8015 323 807 218 | I
130 072 298 0425 458 0259 0180 500 0388 3015 8015 323 807 225 | I
130 074 296 0425 458 0259 0185 500 0388 3015 8015 323 807 231 | N/A
130 075 295 0425 458 0259 0187 500 0388 3015 8015 323 807 233 | |
130 075 295 0425 458 0259 0.189 500 0388 3015 8015 323 807 235 W |
130 076 294 0425 458 0259 0190 500 0388 3015 8015 323 807 237 I |
130 080 290 0425 458 0259 0200 500 0388 3015 8015 323 807 250 I |
130 084 286 0425 458 0259 0210 500 0388 3015 8015 323 807 262 I NJA
Table A-4 Data of sample preparation for 3.74% SDS, NaCl scan, 25 °c, 35°C.

Volume, mL Weight, g Wt Emul32ion
StD?( I\IaCkI h20 ¢8 Hexane SDS NaCl h20 ¢8 Hexane h2o+c6 SDS SDS+Cg NaCl 25 o? 35°C
stock stoc
150 0.660 2.840 049 451 02986 0.165 500 0448 2972 7972 374 936 207 | I
150 0.700 2.800 049 451 02986 0.175 500 0448 2972 7972 374 936 220 | I
150 0.710 2790 049 451 02986 0.178 500 0448 2972 7972 374 936 223 | N/A
150 0.716 2.784 049 451 02986 0.179 500 0448 2972 7972 374 936 225 1 NIA
150 0720 2780 049 451 02986 0.180 500 0.448 2972 7972 374 936 226 1 |
150 0.760 2.740 049 451 02986 0.190 500 0448 2972 7972 374 936 238 I NA
150 0.780 2720 049 451 02986 0.195 500 0.448 2972 7972 374 936 245 1 M



Table A-5 Data of sample preparation for 4.01% SDS, NaCl scan, 25 °c, 35°c.
Volume, mL

c8 Hexane SDS NaCl

SDS
stock
160
160
160
1.60
160
160
160

NaCl h20
stock

056 2.84
064 2.76
068 2.72
0.70 2.70
0.72 268
0.74 2066
0.76 2.64

0.525
0.525
0.525
0.525
0.525
0.525
0.525

4.43
4.43
4.43
4.43
4.43
4.43
4.43

0.3185 0.140
0.3185 0.160
0.3185 0.170
0.3185 0.175
0.3185 0.180
0.3185 0.185
0.3185 0.190

Weight, ¢

Wt%

Emulsion

ty e
h20 ¢8§ Hexane h2ot+c6 SDS sds+c8 NaCl 25 08/ 35°C

5.00 0478
5.00 0478
5.00 0478
5.00 0478
5.00 0478
5.00 0478
5.00 0478

2.949
2.949
2.949
2.949
2.949
2.949
2.949

1.949
1.949
1.949
1.949
1.949
1.949
1.949

Table A-6 Data of sample preparation for 4.27% SDS, NaCl scan, 25 °c, 35°c.
Volume, mL

SDS
stock
1.70
1.70
1.70
1.70
1.70
1.70

NaCl h20
stock

050 280
056 2.74
060 2.70
066 2.64
068 262
0.70 2.60

c8 Hexane SDS NaCl h20 ¢8 Hexane h2o+cb

0.555
0.553
0.555

4.45
4.45
4.45
4.45
4.45
4.45

Weight, g

0.3384 0.125 5.00 0508
0.3384 0.14 0 5.00 0.508
0.3384 0.150 5.00 0.508
0.3384 0.165 5.00 0.508

0.3384 0.170 5.00
0.3384 0.175 5.00 0.508

0.508

2.929
2.929
2.929
2.929
2.929
2.929

1.929
1.929
1.929
1.929
1.929
1.929

401
401
401
401
401
401
401

10.01
10.01
10.01
1001
10.01
10.01
10.01

W%

176
201
2.14
2.20
2.26
2.33
2.39

|
|
| NIA
1
|

Emu-

SDS SDSHCg NaCl 2500 sso

4.21
4.21
4.21
4.21
4.21
4.21

10.67
10.67
10.67
10.67
10.67
10.67

158
L
1.89
2.08
2.15
2.21

|
|
: N{A
Il N/A
|



Table A-7 Data of sample preparation for 4.61% SDS, NaCl scan, 25 °c, 35°C. _
Volume, mL Weight, g Wit Errgulsmn
e
SDS NaCl h20 8 Hexane SDS NaCl h20 ¢8 Hexane h2o+c6 SDS SDS+C8 NaCl 25°cy IO35°c
stock stock

183 040 276 060 440 03643 0100 500 0546 2900 7900 461 1153 1271 | |
183 044 272 060 440 03643 0110 500 0546 2900 7900 461 1153 139 | |
183 046 270 060 440 03643 0115 500 0546 2900 7900 461 1153 146 IV |
183 048 268 060 440 03643 0120 500 0546 2900 7900 461 1153 1% IV |
183 050 266 060 440 03643 0125 500 0546 2900 7900 461 1153 158 IV |
183 052 264 060 440 03643 0130 500 0546 2900 7900 461 1153 165 IV |
183 078 238 060 440 03643 0195 500 0546 2900 7900 461 1153 247 IV |l
183 080 236 060 440 03643 0200 500 0.546 2900 7900 461 1153 253 Il |l
183 086 230 060 440 03643 0215 500 0546 2900 7900 461 1153 272 I |l
183 088 228 060 440 03643 0220 500 0546 2900 7900 461 1153 279 I |l
183 090 226 060 440 03643 0225 500 0546 2900 7900 461 1153 285 I |l



Table A-s Data of sample preparation for 5.06% SDS, NaCl scan, 25 °c, 35°c.

Volume, mL Weight, g Wit% Emugseion
St,DSk I\{acll h20 8§ Hexane SDS NaCl h20 ¢8§ Hexane h2o+c6b SDS SDS+C8 NaCl 25° y35c
stock stoc
200 040 2.60 0655 434 03982 0100 500 0597 2863 7863 500 1265 127 | |
200 042 253 0.655 4.34 03982 0.105 500 0597 28063 78063 506 1265 134 IV |
200 044 256 065 434 03982 0.110 500 0597 2863 78063 500 1265 140 IV |
200 046 254 0655 4.34 03982 0115 500 0597 28063 7863 506 1265 147 IV IV
200 050 250 0655 4.34 03982 0125 500 0597 28063 7863 5006 1265 159 IV IV
200 054 246 0655 434 03982 0135 500 0597 28063 7863 500 1265 172 IV IV
200 080 220 0655 434 03982 0200 500 0597 2863 7863 506 1265 255 I IV
200 084 216 0655 434 03982 0210 500 0597 2863 7863 506 1265 267 I IV
200 088 212 0655 434 03982 0220 500 0597 2863 7863 500 1265 280 I 1l
200 090 210 0655 434 03982 0225 500 0597 2863 7863 500 1265 286 I NA



Table A-9 Data of sample preparation for 5.60% SDS, NaCl scan, 25 °c, 35°c.

Volume, mL

SDS
stock

2.20
2.20
220
2.20
2.20
2.20
2.20
2.20
2.20
2.20

NaCl
stock

0.30
0.34
0.38
0.40
0.54
0.56
0.60
0.64
0.70
0.80

h 20

2.90
2.46
242
2.40
2.26
2.24
2.20
2.16
2.10
2.00

¢c§ Hexane

0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72

4.28
428
4.28
4.28
4.28
4.28
4.28
4.28
4.28
4.28

SDS

0.4380
0.4380
0.4380
0.4380
0.4380
0.4380
0.4380
0.4380
0.4380
0.4380

NaCl

0.075
0.085
0.095
0.100
0.135
0.140
0.150
0.160
0.175
0.200

Weight, g

Wit%

Emulsion

tv e
h20 8 Hexane h2o+c6 SDS sds+c8 NaCl 25°<I/ 35°C

651
651
651
657
657
651
651
651
651
657

OC1O1O0T1OT1OCT1OT1OCT1OT1O1O1
e Y Yo Yo X e Y e X aw X e X X
ODOODOD OO ODODOO
OO O O DO ODODOO

2.821
2.821
2.821
2.821
2.821
2.621
2.821
2,621
2.821
2.821

1.821
1.821
1.821
1.821
1.821
1.821
1.821
1.821
1.821
1.821

9.60
9.60
2.60
2.60
9.60
2.60
9.60
9.60
9.60
5.60

14.00
14.00
14.00
14.00
14.00
14,00
14.00
14.00
14,00
14.00

0.9
1.09
122
1.28
173
179
192
2.05
2.24
2.56

I
v
v
v
v
v
v
v
Il
Il

I
I
v
v
v
v
N/A
v
v
I



Table A-10 Data of sample preparation for 6.42% SDS, NaCl scan, 25 °c, 35°c.

Volume, mL

SDS NaCl
stock stock

2.50
2.30
2.50
2.50
2.50
2.50
2.50
2.90
2.50
2.90
2.50
2.90
2.50

0.20
0.22
0.24
0.30
0.36
0.42
0.48
0.54
0.56
0.58
0.60
0.68
0.80

h 20

2.30
2.28
2.26
2.20
2.14
2.08
2.02
19
194
192
190
182
170

c8 Hexane

0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

413
413
413
413
413
413
413
413
413
413
413
418
418

SDS

0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977
0.4977

NaCl

0.050
0.055
0.060
0.075
0.090
0.105
0.120
0.135
0.140
0.145
0.150
0.170
0.200

Weight, ¢

tye
h20 8 Hexane h2o+cb SDS sds+c8 NaCl 250C 35°C

o
—~—
=
—~J

OO OD OO OO OO O OO
OO OO OO IODODODODOOO
OO

—~

I~

—

2.195
2.195
2.195
2.195
2.195
2.795
2.795
2.795
2.195
2.195
2.195
2.195
2.795

1.795
1.795
1.755
1,755
1.755
1,755
1.755
1,795
1.795
1.795
1.795
1.795
1.795

6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42

Wt

16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04
16.04

0.65
0.71
0.78
0.97
116
1.36
155
174
181
187
194
2.19
2.58

Emulsion

I
I
Y
IV
Y
Y
Y
Vg
Vg
Vg
I
Il
Il

I
I
Y
IV
N/A
N/A
IV
N/A
IV
IV
1V
I
N/A



APPENDIX B: EXPERIMENT DATA FOR PHASE BEHAVIOR STUDY

Effect of Equilibrium Time

Sodium dodecy! sulfate 1.22%- 7.81 %
Initial oil/water volume ratio 111

Weight ratio of SDS/Octanoic acid 40/60
Temperature 25 0¢
Electrolyte (NaCl) 0.32% - 4.28 %
Density of octanoic acid (C8) 091 glec

Density of hexane 0.659 glec



Table B-1 Data of sample preparation for 1.22% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c.

Volume, mL Weight, g Wit Emulsion Emulsion
SDS NaCl h20 ¢8 Hexane SDS NaCl h20 ¢8 Hexane h2o+c6 SDS SDS+Cg NaCl  Type  Type
stock Stock 2weeks 2 months

050 020 430 0165 484 0.0995 0.050 500 01493 31863 81863 122 304 06l I |
050 040 410 0165 484 0099 0100 500 01493 31863 81863 122 304 122 I |
050 060 390 0165 4.84 0099 0150 500 01493 31863 81863 122 304 183 I I
050 070 380 0165 484 00995 0175 500 01493 31863 81863 122 304 214 I |
050 080 3.70 0165 484 0099 0200 500 01493 31863 81863 122 304 244 I I
050 090 360 0165 484 0099 0225 500 01493 31863 8183 122 304 275 I I
050 096 354 0165 484 0099 0240 500 01493 31863 81863 122 304 293 I I
050 098 35 0165 484 0099 0245 500 01493 31863 81863 122 304 299 I I
050 100 350 0165 484 0099 0250 500 0.1493 31863 8183 122 304 305 |l Il
050 102 348 0165 484 0.099%5 0255 500 01493 31863 81863 122 304 311 1l Il
050 108 342 0165 4.84 00995 0270 500 01493 3.1863 81863 122 304 330 |l Il
050 110 340 0165 484 0099 0275 500 01493 3.1863 81863 122 304 336 |l Il
050 112 338 0165 484 0.0%5 0280 500 01493 31863 81863 122 304 342 I If
050 114 336 0165 484 0099 0285 500 01493 31863 81863 122 304 348 | If
050 116 334 0165 484 0099 0290 500 01493 31863 81863 122 304 354 I Il



050 120 330 0165 484 0099 0300 500 01493 31863 81863 122 304 366 I If
050 128 322 0165 484 0.09%5 0320 500 01493 31863 81863 122 304 390 | Il
050 140 310 0165 484 0099 0350 500 01493 31863 81863 122 304 426 | I



Table B-2 Data of sample preparation for 3.74% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c

Volume, mL Weight, g Wt Emulsion Emulsion
SDS NaCl h20 ¢8 Hexane SDS NaCl h20 8 Hexane h2o+c6 SDS sds+c8 NaCl — Type  Type
stock stock 2weeks 2 months

150 010 340 0490 451 02986 0025 500 04479 29721 797121 374 9364 031 I I
150 020 330 0490 451 02986 0.050 500 04479 29721 79721 374 9364 063 I I
150 040 310 0490 451 02986 0100 500 04479 29721 79721 374 9364 125 I I
150 060 290 0490 451 02986 0150 500 04479 29721 79721 374 9364 188 I I
150 066 284 0490 451 02986 0.165 500 04479 29721 79721 374 9364 207 I I
150 070 280 0490 451 02986 0175 500 04479 29721 79721 374 9364 2.20 I I
150 071 279 0490 451 02986 0.178 500 04479 29721 79721 374 9364 222 I I
150 072 278 0490 451 02986 0180 500 04479 29721 79721 374 9364 226 |

150 074 276 04%0 451 02986 0185 500 04479 29721 79721 374 9364 232 I If
150 075 275 0490 451 0.2986 0188 500 04479 29721 79721 374 9364 2.3 I If
150 076 274 0490 451 02986 0190 500 04479 29721 79721 374 9364 238 | Il
150 078 272 0490 451 02986 0.195 500 04479 29721 79721 374 9364 244 | Il
150 080 270 0490 451 02986 0200 500 04479 29721 79721 374 9364 251 I Il
150 082 268 0490 451 02986 0205 500 04479 29721 79721 374 9364 257 | |

150 100 250 0490 451 0.2986 0250 500 04479 29721 79121 374 9364 314 I |



Table B-3 Data of sample preparation for 4.01% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c.
Volume, mL
SDS NaCl h20

stock stock

160
160
1.60
160
1.60
160
1.60
1.60
1.60
160
1.60

0.46
0.60
0.70
0.72
0.74
0.75
0.76
0.80
0.82
1.00
1.20

2.94
2.80
2.10
2.68
2.66
2.65
2.64
2.60
2.58
2.40
2.20

c8 Hexane SDS NaCl

0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525
0.525

4.43
4.43
4.43
4.43
4.43
4.43
4.43
4.43
443
448
4.43

0.3185 0.115
0.3185 0.150
0.3185 0.175
0.3185 0.180
0.3185 0.185
0.3185 0.188
0.3185 0.190
0.3185 0.200
0.3185 0.205
0.3185 0.250
0.3185 0.300

Weight, g
c8 Hexane h2o+c6 SDS SDS+C8 NaCl

h20

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490
0.4778 2.9490

1.9490
1.9490
1.9490
1.9490
1.9490
1.9490
1.9490
1.9490
1.9490
1.9490
1.9490

401
401
4.1
401
401
401
4.1
4.1
401
4.1
401

Wt%

10.02
10.02
10.02
10.02
10.02
10.02
10.02
10.02
10.02
10.02
10.02

145
1.89
2.20
2.26
2.33
2.36
2.39
2.52
2.58
3.15
3.17

Emulsion Emulsion

Type

Type

2weeks 2 months



Table B-4 Data of sample preparation for 4.27% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c.
Volume, mL
SDS  NaCl

stock stock

170
1170
1.70
1.70
170
170
170
170
170
170
1.70
170

0.40
0.46
0.50
0.56
0.60
0.62
0.64
0.68
0.70
0.74
0.80
1.00

h20

2.90
2.84
2.80
2.74
2.10
2.68
2.66
2.62
2.60
2.96
2.90
2.30

c8 Hexane SDS NaCl

0.555
0.555
0.555
0.555
0.555
0.555
0.555
0.555
0.555
0.555
0.555
0.555

4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45

0.3364 0.100
0.3384 0.125
0.3364 0.140
0.3384 0.150
0.3384 0.155
0.3384 0.160
0.3384 0.170
0.3384 0.175
0.3364 0.185
0.3384 0.200
0.3384 0.250
0.3384 0.500

Weight, g
c8 Hexane h20+0§ SDS sdstc8 NaCl

h20

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293
0.5076 29293
0.5076 2.9293
0.5076 2.9293
0.5076 2.9293

1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293
1.9293

4.21
4.21
4.21
4.21
4.21
4.21
4.21
4.21
4.2
4.21
4.2
4.21

Wit

10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67
10.67

1.26
145
157
LT
1.89
1%
2.02
2.14
221
2.33
2.52
3.15

Emulsion Emulsion

Type

Type

2weeks 2 months

|
I
|
|
\Y
\Y
\Y
\Y
\Y
|
|
|



Table B-5 Data of sample preparation for 4.53% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c

Volume, mL Weight, g wt% Emulsion Emulsion
SDS NaCl h20 8§ Hexane SDS NaCl h20 ¢8 Hexane ho+c6 SDS sds+c8 NaCl — Type  Type
stock  Stock 2weeks 2 months

180 010 310 0590 441 03583 0025 500 05375 29062 79062 453 1133 032
180 020 300 0590 441 03583 0.050 500 05375 29062 79062 453 1133 063
180 030 290 0590 441 03583 0.075 500 05375 29062 7.9062 453 1133 0%
180 040 280 0590 441 03583 0.100 500 05375 29062 79062 453 1133 126
180 046 274 0590 441 03583 0115 500 05375 29062 79062 453 1133 146
180 048 272 0590 441 03583 0120 500 05375 29062 79062 453 1133 152
180 050 270 0590 441 03583 0.125 500 05375 29062 79062 453 1133 158
180 060 260 0590 441 03583 0150 500 05375 29062 79062 453 1133 190
180 064 256 0590 441 03583 0.160 500 05375 29062 79062 453 1133 202 IV I
180 068 252 0590 441 03583 0.170 500 05375 29062 79062 453 1133 215 IV If
180 070 250 0590 441 03583 0.175 500 05375 29062 79062 453 113 220 IV Il
180 076 244 0590 441 03583 0190 500 05375 29062 79062 453 1133 240 IV |
180 077 243 0590 441 03583 0193 500 05375 29062 79062 453 1133 243 | I
180 078 242 0590 441 03583 0.195 500 05375 29062 7.9062 453 1133 246 | |
180 080 240 0590 441 03583 0.200 500 05375 29062 79062 453 1133 253 | |



180 082 238 0590 441 03583 0410 500 05375 29062 7.9062 453 1133 260 | |
180 100 220 05%0 441 03583 0500 500 05375 29062 7.9062 453 1133 316 | |



Figure B« Data of sample preparation for 5.60% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c

Volume, mL Weight, g Wib% Emulsion Emulsion
SDS NaCl h20 g8 Hexane SDS NaCl h20 ¢8 Hexane h2o+c6 SDS sds+c8 NaCl Type  Type
stock Stock 2weeks 2 months

220 016 264 0720 428 0438 0.040 500 0.65/0 28205 7.8205 560 1400 051 I
220 024 25 0720 428 0438 0060 500 0.6570 28205 7.8205 560 1400 0.77 |
220 030 250 0720 428 0438 0075 500 0.65/0 28205 7.8205 560 1400 096 I
220 036 244 0720 428 0438 0090 500 0.6570 2.8205 78205 560 1400 115 |
220 038 242 0720 428 0438 009% 500 06570 28205 78205 560 1400 121 I
220 040 240 0720 428 0438 0100 500 0.65/0 28205 7.8205 560 1400 128 |
220 054 226 0720 428 0438 0135 500 06570 28205 7.8205 560 1400 173 IV
220 056 224 0720 428 0438 0140 500 0.6570 28205 7.8205 560 1400 179 IV IV
220 058 222 0720 428 0438 0145 500 06570 28205 7.8205 560 1400 18 IV IV
220 060 220 0720 428 0438 0130 500 0.65/0 28205 78205 560 1400 192 IV \Y
220 074 206 0720 428 0438 0185 500 0.6570 28205 7.8205 560 1400 207 IV \Y
220 076 204 0720 428 0438 0190 500 06570 28205 7.8205 560 1400 243 IV \Y
220 078 202 0720 428 0438 0195 500 06570 28205 78205 560 1400 249 | \%
220 080 200 0720 428 0438 0200 500 06570 28205 78205 560 1400 25 |l |
220 084 1% 0720 428 0438 0210 500 06570 28205 78205 560 1400 269 |l |



Table B-7 Data of sample preparation for 7.81% SDS, NaCl scan, 2 weeks and 2 months equilibrium at 25°c
Volume, mL
SDS NaCl h20

stock stock

3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

0.10
0.20
0.24
0.26
0.30
0.40
0.46
0.48
0.50
0.54
0.58
0.60
0.80
1.00
1.06

190
1.80
176
174
110
1.60
154
152
1.50
146
142
140
1.20
1.00
0.9

c8 Hexane SDS NaCl

0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985
0.985

4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02
4.02

0.5972 0.025
0.5972 0.050
0.5972 0.060
0.5972 0.065
0.5972 0.075
0.5972 0.100
0.5972 0.115
0.5972 0.120
0.5972 0.125
0.5972 0.135
0.5972 0.145
0.5972 0.150
0.5972 0.200
0.5972 0.250
0.5972 0.265

Weight, g

h20

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.8958 2.6459
0.8958 2.6459
0.8958 2.6439
0.8958 2.6459
0.8958 2.6459
0.8958 2.6459
0.8958 2.6459
0.8958 2.6459
0.8958 2.6459
0.8958 2.6439
0.8958 2.6439
0.8958 2.6439
0.8958 2.6439
0.8958 2.6459
0.8958 2.6459

1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459
1.6459

181
181
181
181
181
181
181
181
181
181
181
181
181
181
181

Wit%
c8 Hexane h2o+c6b SDS sds+c8 NaCl

19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53
19.53

0.33
0.65
0.78
0.83
0.9
131
1.50
156
163
LT
190
1.9
2.62
3.21
341

Emulsion Emulsion

Type  Type
2weeks 2 months
Vg Vg
IV g Vg
Vg Vg
\% \%
\% \%
\% \%
\% \%
\% \%
\Y \%
\Y \Y
\% |



300 116 084 0985 402 05972 0290 500 08958 2.6459 7.6459 781 1953 380 | |
300 120 080 0985 402 05972 0300 500 08958 26459 76459 781 1953 392 I |



APPENDIX C .
EXPERIMENTAL DATA OF RELATIVE VOLUME AND SOLUBILIZATION STUDY

Effect of Temperature (25 °C)

Sodium dodecy! sulfate 1.22%-6.42 %
Initial oil/water volume ratio 11

Ratio of SDS/Octanoic acid 40/60
Temperature 25 0¢

Electrolyte (NaCl) 0.65% - 4.28%



Example for calculation of solubilization parameter
Table C-I  1.22% SDS

Type  %NaCl Total phase volume (mL)  Water volume SPW(mLIg) Oil volume SPO(mLIg)
solubilized (mL) solubilized (mL)
| 2.93 9.60 06022 =480  4.80/0.0995 = 48.22 9.50-4.80= 4.70 4.70/0.0995 = 47.22
Il 321 11.00 (11,00/2)-5.00 0.50/0.0995 1.30-01.00/2) 1.80/0.0995
= 050 = 502 = 180 = 18.08
I 348 9.50 (9.50/2)-3.80 0.95/0.0995 9.50/2 4.75/0.0995

= 0.9 = 954 = 415 =41.12



Example for calculation of relative volume (Table CI)

Winsor | Winsor 1| Winsor Il

Scalemr Relative volume Scale.mL Relative volume Scale.mL Relative volume
1:1:.

95

AV = 9.6-%.5 =0.01
X u 9

A

\"= 95-3.8=06

_ _ 5.0
VL' <1§_ =0.99

3.8

......

AN

22% SDS, 2.93% NaCl 1.22% SDS, 3.27% NaCl 1.22% 3DS, 348% NeCl



Table C-1 Relative volume and solubilization parameter for 1.22% SDS, 25 °c.

Scale ofphaseLon centrifuge Relative volume Vw Vo Ms Solubilization Parameter
m

%NaCl type lower  middle  upper  lower middle upper (mL) (mL) 6%) SPw (mL/g) SPo (mL/g)
293 1 360 950 960 099 000 001 480 470 0095 4822 471.22
3 | 420 560 940 060 000 040 470 090 009%  47.22 9.04
3240 1 450 990 1000 099 000 001 500 490 009%  50.23 49.23
321 I 5.00 730 1100 045 020 034 050 180 0.0995 502 18.08
330 I 450 600 1050 043 014 043 075 075 00995 753 153
342l 430 040 1100 039 019 042 120 090 00995 1206 9.04
34 I 380 540 950 040 000 060 095 475 00995 954 47.72
366 I 420 520 970 043 000 057 065 485 00995 653 48.72
397 I 400 480 950 042 000 058 075 475 0099 753 47.72

428 Il 400 4.60 960 042 000 058 080 480 0095 804 48.22



Table C-2 Relative volume and solubilization parameter for 2.46% SDS, 25 °c.
Relative volume

Scale of phase I_on centrifuge

2421 550 . 920 091
248 1370 6.00 1000 037
254 I 330  6.00 960 036
250 NI 450 7.00 1100 041
260 1200  7.00 1040 019
263 I 380 650 970 039
266 I 400  6.00 980 041
2713 1 360 620 960 038
2719 I 370 430 920 040

m
%NaCl type lower middle  upper  lower mi%(g)le

0.23
0.26
0.23
0.00
0.00
0.00
0.00
0.00

upper  (mL) (mL) E
009 460 380 0191

0.40
0.38
0.36
081
0.61
0.59
0.63
0.60

Vw

1.30
1.30
1.00
3.20
105
0.90
1.20
0.90

Vo

1.00
1.20
150
5.20
4.85
490
4.80
4.60

Ms

0.1991
0.1991
0.1991
0.1991
0.1991
0.1991
0.1991
0.1991

Solubilization Parameter
SPw (mL/g) SPo (mL/g)

2311
6.53
6.93
5.02
16.07
5.21
4.52
6.03
4.52

19.09
5.02
6.03
1.53
26.12
24.36
24.61
2411
2311



Table C-3 Relative volume and solubilization parameter for 3.23% SDS, 25 °c.

%NaCl type |ower

2.18
2.2
231
2.33
2.35
2.3
2.50
2.62

Scale of phase on centrifuge
mL

6.40
140
3.70
3.60
3.10
3.80
3.60
4.10

middle
9.60

9.60
6.50
6.00
6.50
5.90
4.0
5.30

Upper
9.80

9.80
9.60
9.30
9.50
9.50
9.20
9.70

Relative volume
lower  middle  upper
098 000 002
098 000 002
068 000 032
065 000 035
033 03 032
040 000  0.60
039 000 061
04 000 058

Vw

(mL)
490
490
480
465
165
095
100
0.75

Vo

(mL)
470
470
110
135
175
475
450
485

Ms

0.5 88

0.2588
0.2588
0.2588
0.2588
0.2588
0.2588
0.2588

Solubilization Parameter

SPw (mL/g) SPo (mL/g)
18.93 18.16
18.93 18.16
18.55 6.57
17.97 5.2
6.38 6.76
3.67 18.35
3.86 1.
2.90 18.74



Table C-4 Relative volume and solubilization parameter for 3.74% SDS, 25 °c.

%NaCl type lower

2.01
2.20
2.23
2.25
2.26
2.38
245

Scale of phase on centrifuge

1.0
3.50
3.60
3.90
3.50
4.00
3.60

mL
ml(ddlg
0.00

1.0
8.10
8.50
0.00
5.00
5.00

upper
9.80

9.80
9.60
9.30
9.50
9.50
9.20

Relative volume
lower  middle  upper
0.79 000 02
0.79 000 02
084 000 016
042 000 058
037 000 063
042 000 058
039 000 061

Vw

(mL)
4.90
4.90
480
0.75
125
0.75
100

Vo

(m)
280
280
330
465
475
475
450

Ms

0.5 86

0.2986
0.2986
0.2986
0.2986
0.2986
0.2986

Solubilization Parameter

SPw (mL/
e

1641
16.07
2501
419
251
3.35

SPo (mL/g)
0.38

9.38
11.05
15,57
1591
1591
1540



Tahle C-5 Relative volume and solubilization parameter for 4,01% SDS, 25 °c.
Scale ofphatse I_o)n centrifuge Relative volume Vw Vo Ms  Solubilization Parameter
m
%NaCl type lower middle upper  lower middle upper (mL) (mL) 5) SPw (mL/g) SPo (mL/g)
176 1 1010 000 1100 092 000 008 550 460 O ('185 17.21 14.44

200 I 940 000 950 099 000 001 475 465 03185 1441 14,60
214 1 950 000 960 099 000 001 480 470 0318 1507 14.76
220 1 400 8% 1070 079 000 0201 53 315 03185 1680 9.89
226 Il 450 540 1080 042 000 058 090 540 03185 283 16.95
233 I 35 460 950 037 000 063 125 475 03185 @ 392 1491

239 I 320 440 910 03 000 065 135 455 0318 424 14.28



Table C-6 Relative volume and solubilization parameter for 4.27%SDS, 25 °c.
Scale of phase on centrifuge Relative volume Vw Vo  Ms  Solubilization Parameter

mL
%NaCl type lower mi(ddle) upper  lower  middle upper (mL) (mL) 5 SPw (mL/g)  SPo (mL/g)
158 I 860 920 930 099 000 001 465 455 03384 1374 1344
L1930 000 940 099 000 001 470 460 03384 1389 1359
189 1 92 000 930 09 000 00l 465 455 03384 1374 1344
208 I 98 000 1000 098 000 002 500 48 03384 1477 14.18
215 I 230 800 960 024 000 076 250 480 03384 739 14.18

22 Il 190 460 930 020 000 080 275 465 03384 813 13.74



Table C-7 Relative volume and solubilization parameter for 4.61% SDS, 25 °C. o
Scale ofphase on centrifuge  Relative volume Vw Vo Ms Solubilization Parameter

mL
%NaCl type lower ml(ddle) upper  lower middle upper (mL) (mL) 5%) SPw (mL/g) SPo (mL/g)
121 820 000 1050 078 000 02 525 2% 03643 143 8.08
139 I 900 000 920 098 000 002 460 440 03643 1260 12.06

146 IV 000 1020 000 000 200 000 510 510 03643 1397 1397
152 IV 000 103 000 000 100 000 515 515 03643 141 1411
158 IV 000 940 000 000 100 000 470 470 03643 1288 12.88
165 IV 000 940 000 000 100 000 470 470 03643 1288 12.38
247 IV 000 950 000 000 100 000 475 475 03643 1301 1301

253 Il 400 620 910 044 000 056 055 45 03643 151 12471
272 I 210 800 1050 020 000 080 315 525 03643 863 14.38
279 I 280 830 1050 027 000 073 245 525 03643 671 14.38

285 Il 200 460 950 020 000 079 275 475 03643 753 1301



Table C-8 Relative volume and solubilization parameter for 5.06% SDS, 25 °C. o
Scale of phaseLon centrifuge Relative volume Vw Vo Ms  Solubilization Parameter

%NaCl type lower middle  Upper  lower middle Upper (mL) (mL) g%) SPw (mL/g) SPo (mLl/g)
121 890 950 960 093 000 007 480 470 03v82 1206 11.80

1.34 IV 000 1020 000 000 100 000 510 510 03982 1281 1281
140 v 000 12070 000 000 100 000 53 53 03982 1344 1344
14 v 000 12050 000 000 100 000 525 52 0392 1319 1319
159 IV 000 1010 000 000 100 000 505 505 03982 12,68 12.68
12 IV 000 1020 000 000 100 000 510 510 03982 1281 1281

25 Il 360 600 950 038 000 062 L15 475 03982 2.89 11.93
260 I 140 690 920 015 000 08 320 460 0.3982 8.04 11.95
280 I 200 600 1040 019 000 08 320 520 0.3982 8.04 13.06

286 I 180 460 960 019 000 08 300 480 0.3982 1.93 12.06



Table C-9 Relative volume and solubilization parameter for 5.60% SDS, 25 °C. -
Scale of phase I_on centrifuge Relative volume Vw Vo Ms Solubilization Parameter
m

%NaCl type Lower middle  upper lower middle Upper (mL) (mL) S%) SPw (mL/g) SPo (mLlg)
09 | 610 000 10°40 059 000 041 520 090 04380 1187 2.05

109 v 000 12020 000 000 100 000 510 510 04380 1164 11.64
12 v 960 1070 000 000 100 000 535 535 04380 1222 1222
128 IV 750 910 000 000 100 000 455 455 04380 1039 10.39
173 v 500 1040 000 000 100 000 520 520 04380 1187 1187
179 v 000 980 000 000 100 000 490 490 04380 1119 11.19
1% v 100 960 000 000 100 000 480 480 04380  10.96 10.96
205 IV 000 12050 000 000 100 000 525 525 04380 1199 11.99
2241300 000 12000 030 000 070 200 500 04380 457 1142
25 I 270 000 1000 027 000 073 230 500 04380 525 11.42



Table C-10 Relative volume and solubilization parameter for 6.42% SDS, 25 °C.

Scalte (%f phe%seLo)n Relative volume ~ Vw Vo Ms  Solubilization Parameter
centrifuge (m

%NaCl Type lower mld%le upper lower middle upper (mL) (mL) S%)Y SPw (mL/g) SPo (mL/g)
0.65 650 000 1100 059 000 041 550 100 04977 1105 201
0.71 I 1020 000 1100 093 000 007 550 470 04977 1105 9.44

078 v 000 1000 000 000 1200 000 500 500 04977  10.05 10.05
097 IV 000 1020 000 000 100 000 510 510 04977 105 10.25
116 IV 000 1000 000 000 200 000 500 500 04977 1005 10.05
1% IV 880 1010 000 000 200 000 505 505 04977 1015 10.15
1% IV 200 910 000 000 100 000 455 45 04977  9.14 9.14
L/d IV 060 1080 000 000 100 000 540 540 04977 108 10.85
180 v 030 1000 000 000 100 000 500 500 04977 1005 10.05
187 IV 070 1050 000 000 100 000 525 525 04977 1055 10.55
194 1 130 000 1000 013 000 087 370 500 04977 743 10.05
219 I 160 000 980 016 000 084 330 490 04977  6.63 9.85
258 I 280 000 1020 027 000 073 230 510 04977 @ 462 10.25
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APPENDIX D
EXPERIMENTAL DATA OF RELATIVE VOLUME AND SOLUBILIZATION STUDY

Effect of Temperature (35°C)

Sodium dodecyl sulfate = 1.22%-6.42 %
Initial oil/water volume ratio =11

Ratio of SDS/Octanoic acid = 40/60
Temperature =3h°C

Electrolyte =0.65% - 4.28%



Table D- Relative volume and solubilization parameter for 1.22% SDS, 35 °C.

%NaCl Type scale of phase fn centrifuge
m

OO B LWwMNPODO O
OO IR~

3.971
4.28

lower
470
5.20
590
540
5.80
5.00
410
2.60

middle

6.00
6.80
6.710
5.950
6.590
6.20
4.90
5.00

45

10.00
11.20
10.60
11,00
9.70
9.50
9.60

Vo

mL
120
1.80
1.10
0.60
1.00
1.35
0.15
0.15

Table D-2 Relative volume and solubilization parameter for 2.46% SDS, 35 °c.

%NaCl Type scale of phase |i)n centrifuge
m
midale

~N OO UT1U1T >
OOHLWO IR0

lower
6.00
450
450
5.00
450
4.00
350

9.50
6.00
7.00
6.00
6.50
6.8
6.00

upper
10.00
9.70
11.00
10.40
9.70
938
9.50

Relative volume Vw
lower  middle uger mL
063  0.00 38 480
068 000 032 500
060 000 040 5.60
056 000 044 530
059 000 041 550
064 000 036 48
052 000 048 475
027 025 048 480

Relative volume \lw
lower  middle uBer mL
095 0.0 05 500
062 000 038 485
064 000 036 550
058 000 042 52
067 000 033 48
066 000 034 49
063 000 037 475

Vo

mL
450
115
150
08
165
1.60
125

Ms  Solubilization Parameter

0.0%95
0.0995
0.099%
0.099%
0.099%
0.0995
0.099
0.099

SPw
48.22
50.23
h6.26
h3.24
h5.25
48.72
47.72
48.22

SPo
12.06
18.08
11.05
6.034
10.05
13.56

151

151

Ms  Solubilization Parameter

0.1%91
0.1991
0.1991
0.1991
0.1991
0.1991
0.1991

SPw
25.12
24.36
27.63
26.12
24.36
24.61
23.86

SPo
22.60
h.18
753
4.02
8.29
8.04
6.28



Table D-3 Relative volume and solubilization parameter for 3.23% SDS, 35 °c.

%NaCl Type scale of phase I?n centrifuge
m

lower
218 | 600
225 | 600
233 | 400
235 | 400
250 1 400

middle

9.60
9.70
7.90
1.10
8.00

upper
0k
9.80
9.30
9.50
9.20

Table D-4 Relative volume and solubilization parameter for 3.74% SDS, 35 °c.

%NaCl Type scale of phase on centrifuge

mL?
lower  middle

200 | 150
2200 | 730
2.26 II 8.00

245 I 110

0.00
0.00
0.00
8.80

[
9.80
9.50

9.20

Relative volume Vw Vo
lower middle uBer mL mL
098  0.00 02 490 470
099 000 001 490 480
085 000 015 465 3.5
075 000 025 475 3.5
087 000 013 460 340

Relative volume Vw Vo
lower  middle uger mL mL
0.77 0.0 23 490 2.60
074 000 020 490 240
084 000 016 475 325
012 084 004 350 420

Ms  Solubilization Parameter

02888
02588
02588
02588
02588

SPw
18.93
18.93
1797
18.35
1.7

SPo
18.16
1855
12.56
9.08
13.14

Ms  Solubilization Parameter

0.2%85
02985
02985
02985

SPw
16.41
1641
1591
11.72

SPo
871
8.04
10.88
14.06



Table D-5 Relative volume and solubilization parameter for 4.01% SDS, 35 °c.

%NaCl Type scale of pha(se fn centrifuge
m
lower midd?e Upper

16 |
201 [
2.20

226 |
233 Il
239

660 000 1170
660 000 990
650 000 1070
910 000 1080
020 850 950
010 880 9.0

Table D-6 Relative volume and solubilization parameter for 4.27% SDS, 35 °c.

%NaCl Type scale of phase Bn centrifuge

156 |
1766 |
2081 |
2200 1

lower

1.6
8.1
9.7
89

0
0
0

m
middle  upper
09

94
10
9.3

Relative volume Vw Vo
lower middle uger mL mL
078 000 022 55 270 0.3%85
091 000 009 475 365 0.3185
079 000 021 535 535 03185
084 000 016 540 540 0.3185
002 087 011 475 475 03185
000 097 002 455 45503185
Relative volume Vw Vo
lower middle upper mL mL
08 000 013 46 2% 058
093 000 007 470 400 0.3384
097 000 003 500 470 0.3384
096 000 004 465 425 0.3384

SPw
1727
1491
16.80
16.95
1491
1428

SPw
13.74
13.89
14.77
13.74

Ms  Solubilization Parameter

SPo
8.48
11.46
16.80
16.95
1491
14.28

Ms  Solubilization Parameter

SPo
8.72
11.82
13.89
12.56



Table D-7 Relative volume and solubilization parameter for 4.61% SDS, 35 °c. o
%NaCl Type scale of phase on centrifuge Relative volume Vw Vo  Ms Solubilization Parameter

mL

lower ngidd?e ui) er lower middle u ger mL mL SPw SPo
121 | 19 0 5 075 000 25 525 265 0.3%50 14,38 1.26
139 | 19 0 9.2 086 000 014 460 330 03650 1260 9.04
146 | 9 0 102 08 000 012 510 390 03650 1397 10.69
15 | 9 0 103 087 000 013 515 38 03650 1411 10.55
158 | 85 0 94 090 000 010 470 380 03650 1288 1041
1656 | 85 0 9.2 092 000 008 460 390 03650 1260 10.69
247 | 9.2 0 94 098 000 002 470 450 03650 12.88 12.33
253 I 01 0 95 001 000 099 465 475 03650 1274 13.01
272 1 01 0 104 000 000 099 510 520 0.3650 1397 14.25
278 I 01 0 105 001 000 099 515 525 03650 1411 14.38
285 |l 1 0 9.5 011 000 089 375 475 03650 1027 1301



Table D¢ Relative volume and solubilization parameter for 5.06% SDS, 35 °c. o
%NaCl Type scale of phase on centrifuge Relative volume Vw Vo  Ms Solubilization Parameter

_WWH_F(({HE]) lower middle upper mL mL SPw SPo
| 860  0.00 ggo 090  0.00 % 480 3.80 0.3%82 12.06 9.54

1.27

134 1 990 000 1020 097 000 003 510 480 03982 1281 12.06
140 | 1050 000 1070 098 000 002 53 515 03982 134 12.93
146 IV 000 000 1050 000 000 100 510 510 03982 1281 1281
;2 IV 000 000 12020 000 000 100 525 525 03982 1319 13 19
204 IV 030 000 950 000 000 100 505 505 03982 1268 12.68
260 IV 060 000 920 000 000 100 510 510 03982 1281 12381
280 I 110 000 1040 011 000 089 410 520 03982 10.30 13.06



Table D-9 Relative volume and solubilization parameter for 5.60% SDS, 35 °c. -
%NaCl Type scale of phase fn centrifuge Relative volume Vw Vo Ms Solubilization Parameter

m
lower middle upper  lower middle upper mL mL SPw SPo
0% | 620 1000 1040 060 000 040 520 100 0.1?38 11.87 2.28
109 1 95 000 1020 093 000 007 510 440 0438 1164 10.05
20V 000 000 12070 000 000 100 53 535 0438 1222 12.22
128 IV 000 000 910 000 000 100 455 455 0438 1039 10.39
173 IV 000 000 1040 000 000 L00 520 520 0438 1187 1187
179 IV 420 000 980 000 000 100 490 490 0438 1119 11.19
205 IV 550 000 1050 000 000 100 525 525 0438 119 11.99
224 IV 000 000 1000 000 000 100 500 500 0438 1142 1142
25 I 080 110 1000 008 000 092 420 500 0438 959 1142



Table D-10 Relative volume and solubilization parameter for 6.42% SDS, 35 °c. -
%NaCl Type scale of phase on centrifuge Relative volume Vw Vo Ms Solubilization Parameter

mL
lower m(idd?e upper  lower middle upper mL mL SPw SPo
064 | 600 000 ILOO 055 000 045 550 050 0.4%77 11.05 1.00
071 1800 000 1100 073 000 027 550 250 04977 1105 5.02

0.r7 IV 010 000 1000 000 000 100 500 500 04977 1005 10.05
097 IV 000 000 1020 000 000 100 510 510 04977 105 10.25
1% IV 400 000 910 000 000 100 455 455 04977 914 9.14
181 IV 260 000 1000 000 000 100 500 500 04977 10.05 10.05
187 IV 000 000 1050 000 000 100 525 525 04977 1055 10.55
19 IV 080 000 1000 000 000 100 500 500 04977 10.05 10.05
219 I 09 140 980 009 000 091 400 490 04977 804 9.85
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APPENDIX E
EXPERIMENTAL DATA OF RELATIVE VOLUME AND SOLUBILIZATION STUDY
(EQUILIBRIUM TIME 2 WEEKS - 2 MONTHS)

Sodium dodecyl sulfate = 1.22%-7.81%
Initial oil/water volume ratio =11

Ratio of SDS/Octanoic acid = 40/60
Temperature =250C
Electrolyte =0.32% - 4.28%

Equilibrium time = 2 weeks - 2 months



Table E-1 Relative volume and solubility parameter for 1.22% SDS, 2 weeks and 2 months equilibrium at 25 °c.

Scale of centrifuge

Lowe middle upper

4.60
410
5.00

4.60
430
3.80
3.50
4,00
4.40
4.90
450
3.90
4.20
4.30
4.70
4,50
4.40
5.20

(mL)

0.00
0.00
150

9.00
9.50
10.00
9.30
10.00
5.10
5.90
5.20
6.90
6.30
5.60
6.20
5.10
5.50
6.00

10.00
10.00
10.10

9.50
9.80
10.10
9.40
10.20
9.40
10.30
10.00
9.70
10.50
10.70
10.10
9.80
10.50
1110

2 weeks

Relative volume

lowe middl uppe Vw Vo

0.74

0.95
0.97
0.99
0.9
0.98
0.47
0.48
0.45
0.40
0.40
0.40
047
0.46
0.42
047

0.00

0.00
0.00
0.00
0.00
0.00
0.07
0.10
0.07
031
0.20
0.00
0.00
0.00
0.00
0.00

0.26

0.05
0.03
0.01
0.01
0.02
0.46
043
048
0.29
0.40
0.60
053
0.54
0.58
053

5.05

475
4.90
5.05
4.70
5.10
0.30
0.25
0.50
0.95
1.05
1.05
0.35
0.40
0.85
0.35

245

4.25
4.60
4.95
4.60
4.90
0.40
0.75
0.20
2.05
1.05
5.35
5.05
4.90
5.25
5.55

SPw

50.73

4172
49.23
50.73
47.22
51.24
3.01
2.51
5.02
9.54
10.55
1055
3.52
4.02
8.54
352

SPo

gel

gel
24,61

42.70
46.21
49.73
46.21
49.23
4,02
1.53
2.01
20.59
10.55
53.75
50.73
49.23
52.74
55.76

type

Scale of centrifuge

lower middl

4.60
4.70
5.00

4.60
4.70
4.60
4,50
4.60
4.10
4.80
4.50
4.20
4.20
5.00
4.40
4.20
4.70
4.80

(L)

0.00
0.00
6.00

6.10
6.40
5.70
5.80
5.90
5.90
5.50
5.20
530
6.30
5.60
5.50
5.50
5.50
6.00

Upper
10.00

10.00
10.00

9.30

9.70

10.10
9.70

10.00
10.00
10.20
10.00
10.00
10.50
10.70
10.70
9.80

10.50
11.10

2 months

Relative volume

lower middl

0.60

0.66
0.66
0.56
0.60
0.59
041
0.47
045
0.42
0.40
047
0.41
0.43
0.45
043

0.00

0.00
0.00
0.00
0.00
0.00
0.18
0.07
0.07
0.11
0.20
0.06
0.10
013
0.08
0.00

Upper

0.40

0.34
0.34
0.44
0.40
041
041
0.46
0.48
0.47
0.40
048
0.49
0.44
0.48
0.57

Vw

5.00

4.65
4.85
5.05
4.85
5.00
0.90
0.30
0.50
0.80
1.05
0.35
0.95
0.70
0.55
0.75

Vo

1.00

1.45
1.5
0.65
0.95
0.90
0.90
0.40
0.20
0.30
1.05
0.25
0.15
0.60
0.25
555

SPw

50.23

46.71
48.12
50.73
48.72
50.23
9.04
301
5.02
8.04
10.55
3.52
9.54
1.03
5.53
1.53

SPo

gel

gel
10.05

1457
1557
6.53
9.54
9.04
9.04
4.02
2.01
3.01
10.55
2.51
151
6.03
2.51
55.76



Table E-2

NaCl
(%)

0.31
0.63
1.25

1.88
2.07
2.20
2.22
2.26
2.32
2.35
2.38
244
251
2.57
314

type
I

Relative volume and solubility parameter for 3.74%SDS, 2 weeks and 2 months equilibrium at 25 °C.

2 months

Scale of centrifuge

420
420
5.40

6.70
6.80
6.10
8.70
3.90
470
430
3.60
3.30
4.00
410
3.80

(mL)
lower middle Upper

0.00
0.00
0.00

9.30
10.10
9.30
10.30
140
9.10
7.50
6.50
7.60
4.60
5.30
5.50

10.00
9.80
10.50

9.40
10.20
9.70
10.90
10.10
10.90
10.70
9.80
9.60
9.50
10.00
9.50

2 weeks

Relative volume

lower middle upper

0.99
0.99
0.96
0.94
0.73
0.83
0.70
0.37
0.34
0.42
041
0.40

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.01
0.01
0.04
0.06
0.27
0.17
0.30
0.63
0.66
0.58
0.59
0.60

Vw

470
5.10
4.85
5.45
5.05
5.45
5.35
1.30
1.50
0.75
0.90
0.95

Vo

4.60
5.00
4.45
4.85
2.35
3.65
2.15
4.90
4.80
475
5.00
475

SPw

1574
17.08
16.24
18.25
16.91
18.25
1792
435
5.02
2.51
301
3.18

SPo
gel
gel

gel
1540
16.74
1490
16.24
187
12.22
1.20
16.41
16.07
1591
16.74
1591

type

Scale of centrifuge

4.60
4.90
6.50

7.80
7.60
110
5.50
470
470
4.30
3.90
3.60
3.90
3.90
3.50

(mL)
lower middle upper

0.00
0.00
0.00

9.20
9.00
0.00
8.50
8.90
9.10
9.30
9.60
9.70
9.70
6.00
6.40

10.00
9.60
10.00

9.60
10.20
9.50
10.90
10.00
10.90
10.70
9.60
10.00
10.20
10.00
9.40

Relative volume

lower  middle
0.78  0.00
089 0.0
043 040
040 047
041 059
036  0.61
038 057
039  0.00
037 0.00

upper

0.22
0.11
0.17
0.13
0.00
0.03
0.05
0.61
0.63

Vw

5.45
5.00
0.75
1.05
0.90
140
1.20
1.10
1.20

Vo

3.05
3.90
3.65
3.95
4.80
470
4.60
5.00
470

SPw

18.25
16.74
2.51
3.52
3.01
4.69
4.02
3.68
4.02

SPo
gel
gel
gel

gel
gel

gel
10.21

13.06
12.22
1323
16.07
15.74
1540
16.74
15.74



Table E-3 Relative volume and solubility parameter for 4.01% SDS, 2 weeks and 2 months equilibrium at 25 °c.

NaCl
(%)

145
1.89
2.20

2.26
2.33
2.36
2.39
2.52
2.58
315
30

Scale of centrifuge

type lower

520
6.40
9.40

3.60
3.70
4.40
3.10
4,00
3.50
3.50
2.30

(mL)
iddle upper

0.00
0.00
0.00

790
110
6.80
1.60
5.30
1.00
6.10
6.50

10.00
10.10
9.80

10.10
10.20
10.20
9.70
10.00
9.70
9.80
10.00

2 weeks

Relative volume

lower middle upper
052 000 048
063 000 037
096 000 004
078 000 022
070 0.00 030
067 000 033
0.78 000 022
053 000 047
072 000 028
062 000 0238
023 000 077

Vw
5.00

5.05
4.90

5.05
5.10
0.70
175
1.00
1.35
1.40
2.10

Vo
20

35
50

85
00
10
85
00
85

00

SPw
5.70

585
5.38

585
6.01
2.20
549
314
424
4.40
8.48

SPo
0.63

424
1413

8.95

6.28

16.01
15.23
15.70
15.23
15.38
15.70

Type

Scale of centrifuge

6.10
6.90
4,00

3.60
3.30
440
3.70
4.00
3.50
3.60
3.50

(mL)
lower middle upper

0.00
140
8.80

1.20
6.50
1.30
6.90
6.50
6.40
6.30
6.40

10.00
10.00
9.70

10.80
10.20
10.20
9.90
10.00
9.80
9.80
9.80

2 months

Relative volume

lower
0.61

0.74
091

0.33
0.32
043
037
0.40
0.65
0.64
0.36

middle

0.00
0.00
0.00

033
031
0.28
0.32
0.25
0.00
0.00
0.00

Upper
0.39

0.26
0.09

0.33
0.36
0.28
0.30
0.35
0.35
0.36
0.64

Vw
5.00

5.00
4.85

1.80
1.80
0.70
1.25
1.00
1.40
1.30
1.40

Vo
1.10

240
3.95

1.80
1.40
2.20
1.95
1.50
4.90
4.90
4.90

SPw
15.70

15.70
15.23

565
5.65
2.20
392
3.14
4.40
4.08
4.40

SPo
3.45

1.53
12.40

565
4.40
6.91
6.12
471
15.38
15.38
15.38



Table E-4 Relative volume and solubility parameter for 4.27% SDS, 2 weeks and 2 months equilibrium at 25 °C.

2 weeks 2 months

NaCl Scale of centrifuge  Relative volume Scale of centrifuge Relative volume
(%) (mL) , (mL) _

type lower middle upper lower middle upper Vw Vo SPw  SPo  type lower middle Upper lower middle Upper Vw Vo  SPw  SPo
126 | 800 000 1000 08 000 020 500 300 1477 886 { 800 000 1000 080 000 020 500 3.00 1477 886
145 1 880 000 1000 08 000 012 500 380 1477 1123 | 930 000 1000 093 000 007 500 430 1477 122711
157 | 860 000 1050 082 000 018 525 335 1551 9.90 | 860 980 1050 093 000 007 525 455 1551 1344
L7 1 830 1000 1010 099 000 001 505 495 1492 1463 | 830 990 1010 098 000 002 505 48 1492 1433
189 IV 000 000 1030 000 000 1200 515 515 1522 1522 | 750 860 1030 08 000 017 515 345 1522 1019
195 IV 000 000 1000 000 000 1200 500 500 1477 1477 I 520 710 1000 071 000 029 500 210 1477 621
202 IV 000 000 1060 000 000 1200 530 530 1566 15.66 | 450 570 1050 054 000 046 525 045 1551 13
214 IV 000 000 1080 000 000 100 540 540 1596 1596 W 320 980 1080 030 061 009 220 440 650  13.00
221 IV 000 000 1050 0.00 000 100 525 525 1551 1551 Il 420 880 1050 040 044 016 105 355 310 10.49
233 Il 370 650 990 037 000 063 125 495 369 1463 I 370 770 990 037 000 063 125 495 369 1463
252 I 440 600 1040 042 000 058 080 520 236 1536 I 430 730 920 047 000 053 030 460 089 1359

315 1 300 500 99 030 000 070 19 495 576 1463 I 300 500 990 030 000 070 195 495 576 1463



Table E-5 Relative volume and solubility parameter for 4.53% SDS, 2 weeks and 2 months equilibrium at 25 °C.

2 weeks
Relative volume

NaCl
(%)

0.32
0.63
0.9

1.26
145
1.52
1.58
1.90
2.02
2.15
2.21
240
243
2.46
2.53
2.60
3.16

type
1

Scale of centrifuge

(L)

lower middle upper

4,00
5.10
6.10

6.00
9.50
1.50
9.20
9.00
0.00
0.00
0.00
0.00
3.30
2.30
3.30
3.90
3.20

0.00
0.00
0.00

0.00
0.00
0.00
9.40
9.50
0.00
0.00
0.00
0.00
8.00
6.00
6.50
6.00
6.80

10.20
9.50
9.70

10.00
10.30
10.00
9.50
9.80
9.60
9.50
9.70
9.50
10.40
9.60
10.00
10.40
10.00

0.75
0.99
0.97
0.00
0.00
0.00
0.00
0.32
0.24
033
0.38
0.32

lower middle

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

upper

0.25
0.01
0.03
1.00
1.00
1.00
1.00
0.68
0.76
0.67
0.63
0.68

Vw

5.00
475
4.90
4.80
475
4.85
475
1.90
2.50
170
1.30
1.80

Vo

2.50
4.65
4.60
4.80
475
4.85
475
520
4.80
5.00
520
5.00

SPw

13.95
13.26
13.67
13.39
13.26
13.53
13.26
5.30
6.98
474
3.63
5.02

SPo
gel

gel
gel

gel
gel
6.98
12.98
12.84
13.39
13.26
1353
13.26
1451
13.39
13.95
1451
13.95

type

Scale of centrifuge

lower
5.10

5.60
6.70

7.10
9.50
9.10
9.20
9.20
9.20
0.50
0.50
2.80
3.30
0.40
2.10
3.90
2.80

(mL)
middle

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
9.10
9.20
8.60
8.40
6.00
140
5.90
7.00

Upper
10.00

9.50
9.70

10.00
10.30
10.00
9.50
9.50
9.60
9.50
9.70
10.60
10.40
9.60
10.00
10.40
10.00

2 months
Relative volume

lower middle upper Vw

091
0.97
0.97
0.96
0.05
0.05
0.26
032
0.04
021
0.38
0.28

0.00
0.00
0.00
0.00
091
0.90
0.00
0.00
0.00
0.00
0.00
0.00

0.09
0.03
0.03
0.04
0.04
0.05
0.74
0.68
0.96
0.79
0.63
0.72

5.00
475
475
4.80
4.25
435
2.50
1.90
4.40
2.90
1.30
2.20

Vo

410
4.45
4.45
4.40
435
435
5.30
520
4.80
5.00
5.20
5.00

SPw

13.95
13.26
13.26
13.39
11.86
12.14
6.98
530
12.28
8.09
3.63
6.14

SPo

gel
gel

gel

gel
11.44

12.42
12.42
12.28
12.14
12.14
14.79
1451
13.39
13.95
1451
13.95



Table E-s Relative volume and solubility parameter for 5.60% SDS, 2 weeks and 2 months equilibrium at 25 °C.

2 weeks 2 months
NaCl Scale of centrifuge Relative volume Scale of centrifuge Relative volume
(%) (mL) . (mL) |
type lowe middl upper lower middle upper Vw Vo SPw  SPo type lower middle upper lower middle upper Vw Vo  SPw SPo
051 1 400 000 1040 gel | 590 000 1010 gel
077 I 650 000 1030 063 000 037 515 13 1176 3.08 | 780 000 1000 078 000 022 500 280 1142 6.39

096 1 720 830 12030 081 000 019 515315 1176 719 1 770 000 1020 075 000 025 510 260 11.64 5.94

115 1 770 900 1020 088 000 012 510 390 1164 890 | 760 000 1000 076 000 024 500 260 1142 594
120 1 800 840 1000 084 000 016 500 340 1142 776 1 770 830 1030 08 000 019 515 315 1176 719
128 1 820 860 970 089 000 011 485 375 1107 856 | 830 850 970 08 000 012 48 365 1107 833
173 IV 000 000 1000 000 000 100 500 500 1142 1142 | 950 000 1000 095 000 005 500 450 1142 1027
179 IV 000 000 1010 000 000 100 505 505 1153 1153 IV 000 000 1010 000 000 100 505 505 1153 1153
185 IV 000 000 990 000 000 100 495 495 1130 1130 IV 000 000 990 000 000 100 495 495 1130 11.30
192 IV 040 000 1020 000 000 100 510 510 1164 1164 IV 000 000 12010 000 000 100 505 505 1153 1153
207 IV 160 000 1000 000 000 100 500 500 1142 1142 IV 730 000 1000 000 000 100 500 500 1142 11.42
243 IV 160 000 1050 000 000 100 525 525 1199 1199 IV 130 000 12050 000 000 100 525 525 1199 11.99
249 1 110 000 940 012 000 08 360 470 822 12073 IV 040 000 940 000 000 100 470 470 1073 1073
256 Il 400 000 920 043 000 057 060 460 137 1050 0 470 000 980 048 000 052 020 490 046 11.19
269 I 400 000 970 041 000 059 085 48 194 1107 1 420 000 990 042 000 058 075 495 171 1130



Table E-7 Relative volume and solubility parameter for 7.81% SDS, 2 weeks and 2 months equilibrium at 25 °C.

NaCl
(%)

033
0.65
0.78

083
0.98
131
1.50
1.56
1.63
L7
1.90
1.96
2.62
3.27
347
3.80
3.92

Scale of centrifuge
(L)
type lower middle upper lower middle upper

IV g 0.00
Vg 0.00
IVg 0.00

0.00
0.00
0.00
0.30
0.80
0.40
0.10
0.40
0.50
2.80
2.80
3.60
430
3.50

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9.70
10.00
10.70

9.70
9.70
10.10
11.00
9.50
9.70
9.50
10.90
9.80
9.60
9.50
10.50
10.50
9.70

2 weeks

Relative volume

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.29
0.29
0.34
041
0.36

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.95
071
0.71
0.66
0.59
0.64

Vw

4.85
485
505
5.50
475
4.85
475
545
440
2.00
1.95
1.65
0.95
1.35

Vo

4.85
4.85
505
550
475
4.85
475
545
4.90
4.80
475
525
525
4.85

SPw

8.12
8.12
8.46
9.21
1.95
8.12
1.95
9.13
131
3.35
3.27
2.76
1.59
2.26

SPo
gel

gel

gel
8.12
8.12
8.46
9.21
.95
8.12
.95
9.13
8.20
8.04
7.95
8.79
8.79
8.12

type
Vg

Vg

Scale of centrifuge

lower
0.00

0.70
0.00

0.00
0.00
0.00
0.20
0.10
0.10
0.80
0.30
1.30
2.80
3.60
340
3.00
3.80

(mL)
middle

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Upper
10.00

10.70
9.70

9.70
10.00
11.00
9.50
9.70
9.50
10.90
9.80
9.60
9.50
10.50
10.50
9.70
10.20

2 months

Relative volume

lower middle upper

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.14
0.29
0.34
0.32
0.31
037

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.97
0.86
0.71
0.66
0.68
0.69
0.63

r

Vw

4.85
5.00
550
475
4.85
475
545
4.60
3.50
1.95
1.65
1.85
1.85
1.30

Vo

4.85
5.00
550
475
4.85
475
545
4.90
4.80
475
525
525
4.85
5.10

SPw

8.12
8.37
9.21
195
8.12
195
9.13
1.10
5.86
3.21
2.76
3.10
3.10
2.18

8.12
8.37
9.21
1.95
8.12
1.95
9.13
8.20
8.04
1.95
8.79
8.79
8.12
8.54



1.00

0.80

0.40
102

0.00

0.80
0.60
0.40

Relative volume

0.20

0.00

1.50

1.00
0.80
0.60
0.40

Relative volume

0.20

0.00

1.40
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Figure E.10 Solubilization parameter of microemulsion, 1.22% - 4.01%SDS, 2 months.
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4.27%, 2 months
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7.81%, 2 months
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Figure E.12 Solubilization parameter of microemulsion, 7.81% SDS, 2 months.



APPENDIX F
EXPERIMENTAL DATA OF ELECTRICAL CONDUCTIVITY AND INTERFACIAL TENSION

Sodium dodecyl sulfate = 1.22% -4.53%
Initial oil/water volume ratio =11

Ratio of SDS/Octanoic acid = 40/60
Temperature =25°C
Electrolyte = 1.26%-4.28%

Equilibrium time = 2 months



g[a)lgle F-1 Data of electrical conductivity and interfacial tension for 1.22%

0NaCl Type

183

2.14

2.44

2.15

2.93

2.99

3.05

311

3.30

348

391

4.28

1

Conductivity

Peak area mS/cm
1551.68  63.70

1558.00

2175.09

2016.28

2111.16

2147.59

2187.84

1899.00

132961

046.11

45.51

35.92

63.98

53.72

41.16

51.04

52.56

54.26

79.06

54.00

31.92

146

113

density

fw

0.34
N/A
N/A
0.31
N/A
N/A
0.35
N/A
N/A
N/A
N/A
NIA
0.26
N/A
N/A
0.36
N/A
N/A
N/A
0.05
0.31
N/A
0.64
0.32
N/A
0.34
N/A
N/A
0.35
N/A
N/A
0.35
N/A
N/A
0.33
N/A

aver.

pm
3171
N/A
N/A
2199
N/A
N/A
2319
N/A
N/A
N/A
N/A
N/A
2464
N/A
N/A
2802
N/A
N/A
N/A
3328
2855
N/A
3364
2567
N/A
4487
N/A
N/A
3466
N/A
N/A
5099
N/A
N/A
3106
N/A

Drop size

Sdv
1.99
N/A
N/A
1.98
N/A
N/A
181
N/A
N/A
N/A
N/A
N/A
167
N/A
N/A
185
N/A
N/A
N/A
2.21
301
N/A
1.9
3.08
N/A
2.32
N/A
N/A
2.91
N/A
N/A
32
N/A
N/A
2.20
N/A

IFT

mN/m
0.27
N/A
N/A
0.19
N/A
N/A
0.12
N/A
N/A
N/A
N/A
N/A
0.08
N/A
N/A
0.18
N/A
N/A
0.05
0.07
0.12
0.01
0.10
0.10
N/A
0.08
N/A
N/A
0.18
N/A
N/A
051
N/A
N/A
0.35
N/A
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ggléle F-2 Data of electrical conductivity and interfacial tension for 3.74%
%NaCl Type Conductivity  demsity  aver. Drop IFT

Size
Peak mSlem gice mm  sdv N/
area
2.22 | 119821 4831 MmO 035 2350 213 0.19
[ NA NA NA NA
wio NA NA NA NA
2.26 | 142087 5797 Mo 035 1774 240 0.0
mw NA NA NA NA
wio  N/A  NA NA NA
2.35 Il 119184 48.04 mlo NA NA NA 019
MW o2 3533 138  0.04
Wo 034 2747 216 0.23
2.44 Il 86829 3423 mlo NA NA NA oo

mWw 039 3791 1.07  o.0:
WO 034 2735 185 0.0z
2,57 | 3179 099 mh  NA NA NA NA
[ 03031 2635 183 0.1
wio  N/A  NA NA NA
3.14 | 2717 084 mlo  NA NA NA NA
[ 032 4001 160 0.2
wio  N/A  NA NA NA



Table F-3 Data of electrical conductivity and interfacial tension for 4.27%

SDS.

%NaCl Type

1.26

157

L

1%

2.02

2.14

221

2.33

2.9

3.15

Conductivity

Peak mS/cm
area
77246 3021

719613 31.20
82995 32,62
122753 49.58
980.10  38.96
879.57 3471
84922 3343
789.81  30.32
14854 518

3439 1083

density

glce

mlo
miw
w/o
m/o
miw
w/o
m/o
miw
wlo
m/o
/
w/o
m/o
miw
w/o
mlo
miw
Ww/o
mlo
/
w/o
m/o
/
w/o
m/o
/
wlo
m/o
/
w/o

0.02
N/A
N/A
0.16
N/A
N/A
0.03
N/A
N/A
0.31
N/A
N/A
N/A
0.21
0.28
NIA
0.23
0.29
N/A
0.04
0.28
N/A
0.07
0.33
N/A
0.27
N/A
N/A
0.30
N/A

aver,
pm

2895
N/A
N/A
239
N/A
N/A
4188
N/A
N/A
2397
N/A
N/A
N/A
2563
2120
N/A
2546
2112
N/A
2118
3258
N/A
4147
2892
N/A
3419
N/A
N/A
3423
N/A

Drop
Size
sdv

162
N/A
N/A
2.17
N/A
N/A
153
N/A
N/A
1.00
N/A
N/A
N/A
0.60
0.94
N/A
0.61
0.94
N/A
137
0.69
N/A
165
142
N/A
138
N/A
N/A
157
N/A

IFT
mN/m

0.01
N/A
N/A
0.08
N/A
N/A
0.03
N/A
N/A
0.02
N/A
N/A
0.01
0.00
0.01
0.01
0.00
0.01
0.00
0.01
0.01
0.01
0.05
0.05
N/A
0.08
N/A
N/A
0.13
N/A

118
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Table F-4 Data of electrical conductivity and interfacial tension for 4.53%

SDS.

%NaCl  Type

145

152

190

2.02

2.15

221

2.40

2.3

3.16

Conductivity

Peak mSicm

area
779.18

828.55

858.39

1025

10714

998.71

50.51

44.22

22.18

30.49

32.96

3381

40.88

42,86

39.76

163

142

0.68

density

glcc

mlo
miw
w/o
mlo
miw
w/o
mlo
miw
w/o
mlo
miw
w/o
mlo
miw
w/o
mlo
miw
w/o
mlo
miw
wl/o
m/o
miw
w/o
mlo
miw
w/o

0.18
N/A
N/A
0.16
N/A
N/A
0.20
N/A
N/A
0.27
N/A
N/A
N/A
0.17
0.25
NIA
0.23
0.29
N/A
0.29
N/A
N/A
0.31
N/A
N/A
0.42
N/A

aver.
Rpm

3197
N/A
N/A
2820
N/A
N/A
3216
N/A
N/A
2973
N/A
N/A
N/A
2456
2438
N/A
2546
2112
N/A
2674
N/A
N/A
3173
N/A
N/A
2921
N/A

Drop
Size
sdv

2.21
N/A
N/A
2.67
N/A
N/A
197
N/A
N/A
159
N/A
N/A
N/A
0.53
104
N/A
0.61
0.94
N/A
122
N/A
N/A
163
N/A
N/A
199
N/A

IFT
mN/ra

0.22
N/A
N/A
0.21
N/A
N/A
0.15
N/A
N/A
0.09
N/A
N/A
0.003
0.0004
0.0033
0.01
0.00
0.01
N/A
0.04
N/A
N/A
0.12
N/A
N/A
0.28
N/A



APPENDIX G: EXPERIMENT DATA ON PHASE BEHAVIOR STUDY (ALCOHOL COSURFACTANT)

Sodium dodecyl sulfate = 0.73% - 3.76%
Initial oil/water volume ratio - 111

Weight ratio of SDS/Octanol = 40/60
Temperature : 25 0C
Electrolyte (NaCl) = 0.13% - 2.43%

Density of octanol (CgOH) - 0824 glec
Density of hexane 0.659 glec



Table G-I Data of sample preparation for 0.73% SDS, NaCl scan.
Volume, mL

SDS NaCl h20 CyOH Hexane
stock stock

0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.20
0.28
0.38
0.50
0.60
0.70
0.80

4,50
4.42
432
4.20
410
4,00
3.90

0.11
0.11
0.11
0.11
011
011
0.11

4.89
4.89
4.89
4.89
4.89
4.89
4.89

SDS

0.0597
0.0597
0.0597
0.0597
0.0597
0.0597
0.0597

NaCl

0.050
0.070
0.09
0.125
0.150
0.175
0.200

Weight,

h20

5.00
5.00
5.00
5.00
5.00
5.00
5.00

C80

0.0896
0.0896
0.0896
0.0896
0.0896
0.0896
0.0896

Hexane h2o+c6 SDS SDS+C80H NaCl

3.2234
3.2234
3.2234
3.2234
3.2234
3.2234
3.2234

8.2234
8.2234
8.2234
8.2234
8.2234
8.2234
8.2234

Wit%
0.3 18 06l
073 18 08
0.73 18 116
073 18 182
073 18 18
073 18 213
073 182 243

Emulsion
type



Table G-2 Data of sample preparation for 1.22% SDS, NaCl scan.

Volume, mL Weight, g wt% Emulsion
SDS NaCl h=o C8H Hexane SDS NaCl hz2 CgOH Hexane ho+cs SDS SDS+CgOH NaCl  type
stock stock
050 o2 438 0.18 482 0.0995 0.030 500 0.1493 3.1764 8.1764
050 o020 430 018 4.82 0.0995 0.205 5.00 0.1493 3.1764 8.1764
050 0.24 426 018 482 0.0995 0.060 5.00 0.1493 3.1764 8.1764
050 0.26 424 018 482 0.0995 0.065 500 0.1493 3.1764 8.1764
050 0.28 4.22 018 482 0.0995 0.070 500 0.1493 3.1764 8.1764
050 029 421 018 482 0.0995 0073 500 0.1493 3.1764 8.1764
050 030 420 018 4.82 0.0995 0.075 500 0.1493 3.1764 8.1764 .22 3.04 0.92 1
050 031 419 018 482 0.0995 0.078 500 0.1493 3.1764 B8.1764 122 3.04 0.95 1l

1.22 3.04 0.37
1
1
1
1
1
1
1
050 032 4.18 0.18 482 0.0995 0.080 5.00 0.1493 3.1764 8.1764 12> 3.04 0.98 1l
1
1
1
1
1
1
1.

1
22 3.04 0.61 |
22 3.04 0.73 |
22 3.04 0.79 |
22 3.04 0.86 |
22 3.04 0.89 |

050 032 418 018 482 0.0995 0.081 500 0.1493 3.1760 8.1764 122 3.04 0.99 1
050 034 416 018 482 0.0995 0.084 500 0.1493 3.1764 8.1764 1.2 3.04 1.03 Il
050 034 416 018 482 0.0995 0.085 500 0.1493 3.1764 8.1764 122 3.04 1.04 Il
050 036 414 018 482 0.0995 0.090 500 0.1493 3.1764 8.1764 122 3.04 1.100 Il
050 040 410 018 482 0.0995 o.100 5.00 0.1493 3.1764 8.1764 122 3.04 1.22 Il
050 044 406 018 482 0.0995 o.1:0 5.00 0.1493 3.1764 8.1764 122 304 1.35 I
0.50 050 4.00 018 482 0.0995 0.125 5.00 0.1493 3.1764 8.1764 1.22 3.04 1.53 I



Table G-3 Data of sample preparation for 1.84% SDS, NaCl scan.

Volume, mL Weight, ¢ W% Emulsion
SDS NaCl hzo CB80H Hexane SDS NaCl hz20 C80H Hexane hz2otce SDS sdstc8oh NaCl  type
stock stock
0.75 o.0 415 027 473  0.1493 0.025 500 0.2240 3.1159 8.1159 1.84 4.60 0.31 I
0.75 o0.12 413 027 473  0.1493 0.030 5.00 0.2240 3.1159 8.1159 1.84 4.60 0.37 I
075 0.14 411 027 473  0.1493 0.035 5.00 0.2240 3.1159 8.1159 184 4.60 0.43 |
075 0.16 4.09 027 473  0.1493 0.040 5.00 0.2240 3.1159 8.1159 1.84 4.60 0.49 I
075 0.17 4.08 027 473 0.1493 0.043 500 02240 3.1159 8.1159 1.84 4.60 0.52 1l
0.75 0.18 4.07 027 473  0.1493 0.044 500 0.2240 3.1159 8.1159 1.84 4.60 0.54 |
0.75 0.18 4.07 0.27 473 01493 0.045 5.00 02240 3.1159 8.1159 1.84 4.60 0.55 Il
0.75 o020 405 027 473  0.1493 0.050 5.00 02240 3.1159 8.1159 1.84 4.60 0.62 |
075 030 3.95 027 473  0.1493 0.075 500 0.2240 3.1159 8.1159 1.84 4.60 0.93 Il



Table G-4 Data of sample preparation for 3.76% SDS, NaCl scan.
Volume, m |
NaCl h2o

SDS

stock stock

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

0.04
0.04
0.05
0.06
0.06
0.06
0.07
0.08
0.08

0.10

3.46
3.46
3.45
3.44
3.44
3.44
3.43
3.42
3.42
3.40

CgOH

0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54

Hexane

4.46
4.46
4.46
4.46
4.46
446
4.46
4.46
4.46
4.46

SDS

0.2986
0.2986
0.2986
0.2986
0.2986
0.2986
0.2986
0.2986
0.2986
0.2986

NaCl

0.010
0.011
0.013
0.014
0.015
0.016
0.017
0.019

0.020

0.025

Weight, g

h2o

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

6.00

C80H

0.4479
0.4479
0.4479
0.4479
0.4479
0.4479
0.4479
0.4479
0.4479
0.4479

Hexane . 20 +c6 sos

2.9368
2.9368
2.9368
2.9368
2.9368
2.9368
2.9368
2.9368
2.9368
2.9368

1.9368
7.9368
7.9368
7.9368
7.9368
7.9368
7.9368
7.9368
7.9368
8.9368

3.76
3.76
3.76
3.76
3.76
3.76
3.76
3.76
3.76
3.76

Wt%

SDS+CgOH

9.40
9.40
9.40
9.40
9.40
9.40
9.40
9.40
9.40
8.35

NaCl

0.13
0.14
0.16
0.17
0.19

0.20
0.22

0.24
0.25
0.28

Emulsion
type

I

I

I
v
v
v
IV
v
v
v
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Figure G.lI shows the use of octanol cosurfactant instead of octanoic
acid. The solutions were prepared the same way and conditions as for the
octanoic acid system at 25°c. The progression of phase equilibria Winsor I-
Winsor 111- Winsor 1l occurs (less than 1.80%SDS) with increasing NaCl
concentration. Winsor [-Winsor IV-Winsor 1l occurs at higher surfactant
concentration (above 1.80%), but with decreasing electrolyte concentration.
The phase behavior of microemulsion containing octanol system can be
obtained at lower surfactant and salt concentrations. This is due to the
difference of hydrophilic character between octanoic acid (HLB = 5.3) and
octanol (HLB = 5.1). Octanoic acid exhibits marked strongly favorable
solubility in aqueous. As octanoic acid used cosurfactant, the amounts of
electrolyte necessary to balance hydrophilic and hydrophobic effect increase.



7.00
6.00

5.00

324,00
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0.00

IV

“~.~‘.::[II::

1.00
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Figure G.I Phase behavior of the microemulsion systems containing hexane, SDS, NaCl and octanoic acid, octanol

cosurfactants. The microemulsion solutions were equilibrated for 2 weeks at 25 °c.
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