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APPENDIX A
Experimental Data from Phase Diagram and Solubilization Studies

Table A-la Wins(L' type of microemulsion and phase volume al different SDS and NaCl concentrations for microemulsion
containing propanoic acid.

SDS SDS Fatty acid Hexane Winsor
NaCl (g/l)  NaCl (g) H2 (ml) Labeled volume (ml) Vo v, SPo SP, Gel

(%) (9) (til) (M) type

24.0 19908 3010 1990 50 0.250 4.000 1 10.85  10.70 . 528 543 265 2.73
70 0.350 3.600 1 1230 12.20 . 6.05  6.15  3.04  3.09
80 0.400 3.400 ! 11.05  11.00 : 548 553 275  2.78
85 0.425 3.300 IV 12.00 . : 6.00  6.00  3.01 3.01
90 0.450 3.200 v 12.10 . . 6.05  6.05  3.04  3.04
110 0.550 2.800 IV 12.05 . . 6.03  6.03  3.03 3.03
130 0.650 2.400 IV 12.40 . . 6.20  6.20 311 311
150 0.750 2.000 IV 11.15 . . 5586 558  2.80  2.80
170 0.850 1.600 IV 10.80 . : 540 540 271 271
180 0.900 1.400 IV 1240 - : 6.0 620 3l 311
185 0.925 1.300 IV 11.88 . : 594 594 298  2.98
190 0.950 1.200 il 12.25  0.60 : 613 553  3.08 2.78
210 1.050 0.800 I 1180 1.70 . 590 420 296 211

230 1.150 0.400 1 12.50 2.55 - 6.25 3.70 3.14 1.86



TableA-Ib winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing propanoic acid.

SDS SDS Fatty acid Hexane Winsor
NaCl (g/)  Nacl (g) HiO (ml) Labeled volume (ml) Vo v+ SsP.  Sp»  Gel
(%) (g) (MI) (Mb type
216 17017 2710 2290 100 0500  3.000 1 1090 1050 - 505 545 282 304
no 0.550 2.800 [ .00 10.70 - 520 550 290 3.07
120 0.600 2.600 | 11.00  10.80 - 530 550 296 3.07
130 0.650 2.400 1 11.00 10,95 - 545 550  3.04 307
135 0.675 2.300 v 12.00 - - 600 6.00 335 335
140 0.700 2.200 v 11.10 - - 555 555 310 310
150 0.750 2.000 v 10.90 - - 545 545 304 304
170 0.850 1.600 Y 11.20 - - 560 560 313 313
180 0.900 1.400 v 11.30 - - 565 565 315 315
185 0.925 1.300 \Y 10.50 - - 525 525 293 293
190 0.950 1.200 1 1130 022 - 565 543 315 303

200 1.000 1.000 I 1060  0.80 - 530 450 296 251



Table A-Ic winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing propanoic acid.

SDS SDS Fatty acid Hexane Winsor
NacCl (g/l)  NaCl (g) HA (mI) Labeled volume (ml) Vo Vs SsPo  sp,  Gel

(%) (g) (til) (Mb type

198 16424 2485 2515 100 0500 3.000 1 170 1085 - 500 58 304 356
120 0.600 2.600 1 1190 113 - 540 595 329 3.2
140 0.700 2.200 [ 1170 11.00 - 515 585 314 356
140 0.700 2.200 1 1170 1150 - 565 585 344 356
150 0.750 2.000 1 11.80 1160 - 570 590 347 359
155 0.775 1,900 \Y 12.20 - - 610 610 371 371
160 0.800 1.800 \Y 12.10 - - 605 . 605 3.68 3.68
170 0.850 1.600 \Y 1170 - - 585 585 356  3.56
175 0.875 1.500 v 11.90 - - 595 595 362 3.62
180 0.900 1.400 il 1230 0.02 - 615 613 374 373
180 0.900 1.400 il 1130 0.07 - 565 558 344 340
185 0.925 1.300 il 1180  0.48 - 590 542 359 330
190 0.950 1.200 il 1230 13 - 615 480 374 292
190 0.950 1.200 I 1120 0.75 - 560 485 341 295
200 1.000 1.000 I 1210 1% - 605 410 3.68 250

220 1.100 0.600 I 1150 240 - 575 335 350 2.04



Table A-ld winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing propanoic acid.

sbs SbS Faty acid — Hexane NaCl (g/) Naci(g) 1t.0 (m1) Winsor Labeled volume (ml) Vo vol sP0  spy  Gel

(%) C) (til) (til) type

180 14931 2260 2740 150 0.750 2.000 1 1130 1050 - 485 565 325 378
160 0.800 1.800 | 11.00 1040 - 490 550 328 368
170 0.850 1.600 1 1130 11.00 - 535 565 358 378
180 0.900 1.400 1 1170 11.60 - 575 585 38 392
185 0.925 1.300 1 1110 0.07 - 555 548 372 367
190 0.950 1.200 1 1090  0.40 - 545 505 365 3.38
200 . 1.000 1.000 1 1110 130 - 555 425 372 285

156 1.2940 1955 3045 150 0.750  2.000 1 1190 1070 - 475 595 367 4.0
170 0.850 1.600 1200 1115 - 515  6.00 3.98 4.64

|
180 0.900 1.400 1 1140 10.88 - 518 570 400 440
185 0.925 1.300 m 1110 1070 050 515 505 398 390
190 0.950 1.200 m 1205 1190 145 588 458 454 354

200 1.000 1.000 1l 1180 1175 220 58 370 452 286
205 1.025 0.900 il 1140 2.20 - 570 350 440 270
210 1.050 0.800 il 1165 2.50 - 583 > 450 257
230 1.150 0.400 I 1115 290 - 558 268 431 207

250 1.250 0.000 I 1200 390 - 600 210 464 162



Table A-le Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing propanoic acid.

SDS SDS Fatty acid Hexane Winsor

NacCl (g/l) NacCl (g) HZO (ml) Labeled volume (ml) Vo v, SPo SP, Gel

(%) (9) (tin (MI) type

132 1,0949 1655 3345 170 0.850 1.600 1 1035 880 - 363 518 331 473
185 0.925 1.300 i 1060 950 030 420 500 384 457
190 0.950 1.200 w1002 950 040 449 461 410 421
210 1.050 0.800 w1055 1000 185 473 343 432 313
215 1075 0.700 w1180 1178 305 588 285 537 260
220 1.100 0.600 I 1033 235 . 517 282 472 257
230 1.150 0.400 ; 1080 300 - 540 240 493 219
240 1.200 0.200 L 1010 275 . 505 230 461 210
250 1.250 0.000 1 1060 320 . 530 210 484 19

102 03461 1280 3720 150 0.750 2.000 | 1090 847 - 302 545 357 644
170 0.850 1.600 1 1100 875 . 325 550 384 650
180 0.900 1400 | 1110 910 . 355 555 420 6.56
185 0.925 1.300 | 1160 960 - 380 580 449 685
190 0.950 1.200 w1100 925 102 375 448 443 529
230 1.150 0.400 m 1150 1135 350 560 225  6.62  2.66
235 1175 0.300 w1090 1080 330 535 215 632 254
240 1.200 0.200 | 1105 335 . 553 218 653 257

250 1.250 0.000 I 1080  3.70 - 540 170 638 201



Table A-If winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing propanoic acid.

Sbs SPs Fatty acid Hexane NacCl (g/]) NacCl (g) HA) (ml) Winsor Labeled volume (ml) v, vV, SP, SP« Gel

(%) C)] (pi) (pi) type

12 05972 905 4095 170 0.850 1.600 1 990  7.10 - 215 495 360 829
180 0.900 1.400 1 1020 745 - 235 510 394 854
190 0.950 1.200 1 1005  7.60 - 258 503 431 841
200 1.000 1.000 I 990 79 001 300 494 502 827
205 1.025 0.900 il} 1080 870 130 330 410 553 6.87
210 1.050 0.800 Jil} 1030 815 090 300 425 502 712
220 1.100 0.600 Il 1020 830 170 320 340 536 5.9
230 1.150 0.400 Il 1020 870 230 360 280 603 4.69
240 1.200 0.200 I 1000 940 283 440 217 737 363
245 1.225 0.100 1 1090 105 330 510 215 854 360

250 1.250 0.000 I 1010 3.10 - 505 195 846 327



Table A-2a W insor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing butanoic acid.

Sbs SbS Fatty acid Hexane NacCl (g/]) NaCl(g) H2 (ml) Winsor Labeled volume (ml) V,, v, SPo SP, etel

(°0) (@) (MI) (Mb type

216 17917 2805 2195 0 0.000 5.000 v 1080 - ~ 540 540 301 301
1 0.005 4.980 v 140 . 570 570 318 3.8
2 0.010 4.960 v 1106 . 553 553 308 3.08
3 0.015 4,940 Voo 1105 . 553 553 308 308
4 0.020 4,920 v 1090 - . 545 545 304 304
5 0.025 4.900 v oo 1120 . 560 560 313 313
10 0.050 4.800 v 1075 . . 538 538 300 3.00
20 0.100 4,600 v 1075 - . 538 538 300 3.00
40 0.200 4,200 v 15 . 558 558 311 31
60 0.300 3.800 v 110 . 555 555 310 3.10
65 0.325 3.700 I 1125 005 - 563 558 314 311
70 0.350 3.600 1 1140 030 . 570 540 318 301
80 0.400 3.400 1 1090 065 - 545 480 304 268

100 0.500 3.000 1 1100 140 - 550 410 307 229



Table A-2b Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing butanoic acid.

Sbs Sbs Fatty acid rexane NaCl (g/l)  NacCl(g) H;0 (ml) winser Labeled volume (ml) Vo v, SPu  SP,  Gel

(%) (9) (ah) (D) type

180 14931 2340 2660 20 0.100 4.600 1 1080 1045 . 505 540 338 362
30 0.150 4.400 | 1090 1085 - 540 545 362 365
% 0.175 4.300 v 11% . . 598 598 400 400
40 0.200 4.200 Voo 11200 . . 560 560 375 375
60 0.300 3.800 VAR VA ~ 559 559 374 374
65 0.325 3.700 1 1020 007 . 510 503 342 337
70 0.350 3.600 o 10200 035 . 510 475 342 318
80 0.400 3.400 W 11100 100 . 555 455 372 3.5
100 0.500 3.000 i 1040 170 - 520 350 348 234

156 12040 2025 2975 20 0.100 4.600 | 1065 925 - 393 533 303 412
40 0.200 4.200 11090 1020 . 475 545 367 42
50 0.250 4,000 1 1025 12020 . 508 513 392 39
55 0.275 3.900 v o115 . 563 563 435 435
60 0.300 3.800 v 1082 - . 531 531 410 410
65 0.325 3.700 v 1090 . 545 545 421 421
70 0.350 3.600 v 1050 007 . 525 518 406 4.00
80 0.400 3.400 | 1080 085 . 540 455 417 352

100 0.500 3.000 I 1105 189 - 553 364 427 281



Table A-2¢c Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing butanoic acid.

SbS SPS Fatty acd rexane NaCl (g/l) NacCl (g) HA) (ml) Winsor Labeled volume (ml) V,, v, SP, SPW  Gel

(%) (9) (M) (pi) type

132 10049 1715 3285 60 0.300 3.800 1 1070 1002 - 467 535 427 489
70 0.350 3.600 1 1070 1065 - 530 535 484 489
il 0.355 3.580 v 1040 - . 520 520 475 4TS
7 0.360 3.560 v 1040 - - 520 520 475 475
73 0.365 3.540 v 1030 - . 515 515 470 470
74 0.370 3.520 i 1020 002 - 510 510 466 4.66
75 0.375 3.500 ¢ 1100 025 - 550 525 502 4.79
80 0.400 3.400 I 1018 070 - 509 439 465 401
90 0.450 3.200 I 1070 130 - 535 405 489 370

108 0.8959 1405 3595 60 0.300 3.800 | 1050 860 - 335 525 374 586
70 0.350 3.600 | 1015 875 . 368 508 410 566
75 0.375 3.500 | 11200 1000 - 440 560 491 6.25
80 0.400 3.400 m 1020 980 002 470 508 525 567
85 0.425 3.300 w1040 1000 030 480 490 536 547
90 0.450 3.200 I 1000 078 - 500 422 558 471

100 0.500 3.000 " 1020 153 - 510 357 569 398



Table A-2d winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing butanoic acid.

SbS SbS Fatty acid rexane NaCl (g/l) NacCl(g) H:0 (ml) Winsor Labeled volume (ml) V,, V» SP« SP« Gel

(%) (@) (MI) (Hi) type

18 0.6470 1015 3985 60 0.300 3.800 1 1010 715 - 210 506 325 781
80 0.400 3.400 1 1030 7.90 - 275 515 425 796
100 0.500 3.000 ! 9.90 850 - 355 495 549 765
105 0.525 2.900 i 1040 945 066 425 454 657 7.2
110 0.550 2.800 il 1010 945 086 440 419 680  6.48
115 0575 2.700 Jif} 1045 1000 130 478 393 738  6.07
120 0.600 2.600 il 1015 150 - 508 358 784 553
140 0.700 2.200 I 995 230 - 498 268 769 413

48 03982 625 4375 100 0.500 3.000 1 9.70 645 - 160 485 402 1218
120 0.600 2.600 1 1000 740 - 240 500 603 1256
130 0.650 2400 1 1000  8.10 - 310 500 779 1256
135 0.675 2.300 Il 1010 845 030 340 475 854 1193
140 0.700 2.200 1l 1000 900 160 400 340 1005 854
145 0.725 2.100 Il 1000 930 130 430 370 1080 9.29
150 0.750 2.000 1l 1045 1040 190 518 3 1300 835
155 0.775 1.900 I 1065 2.85 - 533 248 1337 6.2
160 0.800 1.800 I 910 268 - 45 187 1143 470

170 0.850 1.600 I 1055 340 - 528 188 1325 4



Table A-3a Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing pentanoic acid.

SDS SDS Fatty acid Hexane Winsor
NacCl (g/]) NaCl (g) H,0 (ml) Labeled volume (ml) V,, V» SP, SP, Gel
(%) (9) (Hi) (Hi) type
132 10049 1745 3255 10 0.050 4.800 1 1180 1150 - 560 590 511 539 el
15 0.075 4.700 v 11300 - - 565 565 516 516 oel
20 0.100 4.600 Voo 12000 - - 600 600 548 548 el
30 0.150 4.400 v 118 - - 593 593 541 541 el
40 0.200 4.200 vl - - 583 583 532 532 gel
45 0.225 4100 I 1140 060 - 570 510 521 466 el
50 0.250 4.000 1 1165 1% - 58 448 532 409 el
70 0350  3.600 G 260 - 5% M s 304 e
90 0.450 3.200 I 1190 270 - 595 325 543 297 el
96 0.7963 1270 3730 10 0.050 4.800 1 1080 875 - 335 540 421 678 el
20 0.100 4.600 1 1030 870 - 355 515 446 647 el
30 0.150 4.400 | 1070 1100 - 515 585 647 735 el
35 0.175 4.300 | 1150 1148 - 573 575 120 722 el
40 0.200 4.200 v 1040 - - 520 520 653 653 el
50 0.250 4.000 v 11200 - - 560 560 703 703 el
55 0.275 3.900 y 1010 020 - 505 485 634 609 el
60 0.300 3.800 I 1000 060 - 500 440 628 553 el

80 0.400 3.400 I 1060 2.10 . 530 320 666 402 el



Table A-3b winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing pentanoic acid.

SbS Sbs Fatty acid exane NaCl (g/l) NaCl(g) h2 ( ) Winsor Labeled volume (ml) Vo Vo sp0 SP» Gel

(%) (9) (M) (M) type

12 05972 955 4045 30 0.150 4.400 1 980 720 ; 230 490 385 820 el
50 0.250 4,000 | 10.00  9.50 - 450 500 754 83T el
55 0.275 3.900 1 1120 1115 ; 555 560 929 938 Gl
60 0.300 3.800 v 1100 - ; 550 550 921 921 Gel
10 0.350 3.600 v 9.80 - - 490 490 820 820 e
75 0.375 3,500 i 1130 0.40 - 565 525 946 879  Gel
80 0.400 3.400 I 1010 2.30 - 505 275 846 460 e
90 0.450 3.200 1 1040 1.9 - 520 330 871 553 Gel
110 0.550 2.800 1 980 345 - 490 145 820 243 e

60 04977 195 4205 50 0.250 4,000 1 1085 855 - 313 543 628 1090 el
60 0.300 3.800 | 1080  9.70 - 430 540 864 1085 el
65 0.325 3.700 | 990 950 ; 455 495 914 995 el
10 0.350 3.600 v 1100 - - 550 550 1105 1105 el
80 0.400 3.400 WY 1200 - - 550 550 1105 1105 el
90 0.450 3.200 I 1080 150 - 540 390 1085 784  Gel

110 0.550 2.800 I 1080 290 ” 540 250 1085 502 1 e



Table A-3¢c Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing pentanoic acid.

SDS SDS Fatty acid Hexane Winsor

% 0 o ) Nacl (g/l) Nacl(g) H:0 (mi) wpe Labeled volume (ml) V, v, SP, Sp,  Gel
48 0.3982 635 4365 50 0.250 4.000 1 1160  6.65 - 085 580 213 1457 el
10 0.350 3.600 1 i0.90 850 - 305 545 766 1369 el
75 0.375 3.500 il 1100 910 070 360 480 9.04 1205 el
80 0.400 3.400 in 1090 950 100 405 445 1017 1118 el
90 0.450 3.200 (1) 1090  2.00 - 545 345 1369 8.66 el
110 0.550 2.800 I 10.05  3.20 - 503 183 1262 458  Gel
36 0.2986 475 4525, 40 0.200 4.200 | 1020 580 - 070 510 234 1708 el
60 0.300 3.800 ! 1030 6.00 - 085 515 285 1725 el
10 0.350 3.600 | 1030 7.10 - 1% 515 653 115 el
80 0.400 3.400 i 1005 820 200 318 303 1063 1013 e
100 0.500 3.000 I 1010 3.90 - 506 115 1691 385 el

120 0.600 2.600 il 1020 430 - 510 080 1708 268 e



Table A-4a Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing hexanoic acid.

SbS SPS Faty add rexane NacCl (g/iy Nacl (g) H;0 (mi) Winsor Labeled volume (ml) V.. v, SP, SP, Gel

(%) (9) (MI) (M1) type

108 0.8960 1450 3550 5 0.025 4.900 | 1160 1030 - 450 580 502 647 el
10 0.050 4.800 vooond0 - . B0 570 636 636 cel
20 0.100 4.600 v 1035 . 518 518 578 578  Gel
2 0.125 4,500 Vo140 . 570 570 636 636 el
30 0.150 4.400 \ 1130 150 - 565 415 631 463  oel
40 0.200 4.200 199 170 . 498 328 555 366 el
60 0.300 3.800 o 10200 180 . 510 330 560 368 el
80 0.400 3.400 I 1015 250 . 508 258 566 287 el
100 0.500 3.000 1 1070 330 . 535 205 597 229 el

96 0.7963 1290 3710 20 0.100 4,600 1 1140 1120 . 550 570 691 716 el
2% 0.125 4500 v 1000 - - 500 500 628 628 el
30 0.150 4.400 v 10300 - . 515 515 647 647 el
40 0.200 4.200 v o 1150 - . 815 575 122 122 Gel
15 0.225 4.100 i 10000 042 - 500 458 628 575 Gl
50 0.250 4.000 I 1040 097 - 520 423 653 531 el
60 0.300 3.800 n 1140 150 . 570 420 716 527 el
80 0.400 3.400 y 1140 410 - 570 160 716 20l el

100 0.500 3.000 I 1160  4.60 - 580 120 728 15l e



Table A-4b w insor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing hexanoic acid.

Sbs SbS Fatty acid Hexane NacCl fg/l) NacCl(g) Y| (ml) Winsor Labeled volume (ml) V,, V. SP, SP, Gel

(%) (@) (g1) (oh type

84 0.6968 1125 3875 10 0.050 4.800 | 1120 8.50 - 290 560 416 804 el
15 0.075 4.700 | 1130 9.80 - 415 565 5% 811 e
20 0.100 4.600 \% 102 - - 513 513 736 736 el
40 0.200 4.200 \% 9.95 - - 498 498 114 7114 ce
45 0.225 4.100 \% 1125 - - 563 563 807 807 cel
50 0.250 4.000 il 1110 110 - 555 445 796 639 el
60 0.300 3.800 i} 990 155 - 495 340 710 488 el
80 0.400 3.400 il 1015 250 - 508 258 728 370 e
100 0.500 3.000 il 1035 3.00 - 518 218 743 312  cel

12 05972 965 4035 20 0.100 4.600 i 1160 9.30 - 350 580 586 971  cel
25 0.125 4.500 v 1020 - - 510 510 854 854  Gel
30 0.150 4.400 \Y 9.90 - - 495 495 829 829 el
40 0.200 4.200 v 1120 - - 560 560 938 938 el
50 0.250 4,000 \% 1010 - - 505 505 846 846 e
60 0.300 3.800 I 1120 - - 560 560 938 938 e
80 0.400 3.400 1 1130 4.00 - 565 165 946 276 e

100 0.500 3.000 I n.35 460 - 568 108 950 180 e



Table A-4C W insor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing hexanoic acid.

SDS SDS Fatty acid Hexane Winsor
. NaCl (g/) Nacl (g9 HA (m)) Labeled volume (ml) v, VB sl spw el
(%) () (pi) (tl|) type
60 04977 805 4195 20 0.100  4.600 1 1000 680 - 180 500 362 1005 cel
30 0.150 4.400 1 1090  10.05 - 460 545 924 1095 el
35 0.175 4.300 v 10.90 ; - 545 545 1095 1095 el
40 0.200 4.200 Y 9.70 - - 485 485 974 974 Gel
60 0.300 3.800 il 10.10  0.20 ; 505 485 1015 974 Gel
80 0.400 3.400 1 980 222 - 490 268 985 538 el
100 0.500 3.000 I 1000  2.60 - 500 240 1005 . 482 el
48 03982 645 4355 40 0.200 4.200 | 1130 840 - 275 565 691 1419 e
45 0.225 4.100 | 1000  9.40 - 440 500 1105 1256 el
50 0.250 4,000 v 9.80 ; ; 490 490 1231 1231  Gel
60 0.300 3.800 v 11.00 ; ; 550 550 1381 138l e
80 0.400 3.400 v 11.00 - - 550 550 1381 1381 el
90 0.450 3.200 v 10.20 - - 510 510 1281 1281 el
95 0.475 3.100 v 10.10 - ; 505 505 1268 1268 el
100 0.500 3.000 il 1120 1.00 - 560 460 1406 1155 Gel

120 0.600 2.600 0 1120 250 - 560 310 1406 779 e



Table A-4d Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing hexanoic acid.

sbs SbS Fatty acid rexane NacCl (g/]) NacCl(g) RN (ml) Winsor Labeled volume (ml) V, V» SPo SP, Gel

o) (@ (Mb (M) e

36 0.2986 485 45 15 20 0.100 4.600 1 1000 540 - 040 500 134 1674 Gel
40 0.200 4.200 1 10.00 6.40 - 140 500 469 1674 ce
50 0.250 4,000 1 1090  7.90 - 245 545 820 1825 el
5 0.275 3.900 1 1070 8.30 - 295 535 988 17192 cel
80 0.400 3.400 Jif} 980 890 410 400 080 1340 268 e
100 0.500 3.000 Il 970 870 330 38 155 1289 519 e
120 0.600 2.600 il 1080  4.20 - 540 , 120 1808 402 e
140 0.700 2.200 I 1070 2.60 - 535 275 1792 921 el
160 0.800 1.800 I 1070 2.60 - 535 275 1792 921 el

2401991 320 4680 40 0.200 4.200 1 11.00  6.10 - 060 550 301 2762 el
50 0.250 4.000 1 990 750 - 255 495 1281 2486 el
55 0.275 3.900 1 990 7.0 - 285 495 1431 2486 el
60 0.300 3.800 Il 1080 900 200 360 340 1808 1708 Gel
80 0.400 3.400 I 1070 1000 480 465 055 2336 276 cel
8 0.425 3.300 I 950 410 - 475 065 2386 326 el
90 0.450 3.200 I 980 445 - 490 045 2461 226 el
100 0.500 3.000 I 1090 515 - 545 030 2737 151 el

120 0.600 2.600 I 1080 510 - 540 030 27112 151 e



Table A-"a Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing heptanoic acid.

SbS SbS Fatty acid - Hexane Nacl (g/)  Nacig) H:0 (m1) Winsor Labeled volume (ml) V., v, SP, sp,  Gel

(%) (9) (Mb (Mb type

108 0.8959 1465 3535 1 0.005 4.980 v 1140 . 570 570 636 636 el
2 0.010 4,960 v 115 . 563 563 628 628 el
3 0.015 4,940 v 1130 . 565 565 631 63l e
4 0.020 4.920 v 1140 . . 570 570 636 636 el
5 0.025 4,900 v 11200 . 560 560 625 625 el
20 0.100 4.600 w1100 - . 550 550 614 614 el
2% 0.125 4500 v 1140 . 570 570 636 636 el
30 0.150 4.400 W 1140 115 . 570 455 636 508 el
40 0.200 4.200 i 1150 225 . 575 350 642 391 el
60 0.300 3.800 1 1140 35 - 570 220 636 246 el
100 0.500 3.000 1 1160 425 . 580 15 647 113 cel

96 0.7963 1305 3695 5 0.025 4,900 v 10000 - ~ 519 519 65 65 el
10 0.050 4.800 v 10400 . . 539 539 677 677 el
20 0.100 4.600 v 1150 . . 562 562 706 706 el
25 0.125 4,500 v 1030 - . 534 534 671 671 el
30 0.150 4.400 1 1030 008 - 534 498 671 626 el
40 0.200 4.200 1 1120 215 - 547 341 686 429 el
60 0.300 3.800 1 1120 335 - 547 217 686 273  cel



Table A-5b Wins0r' type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing heptanoic acid.

sbs Sbs Fatty acld exane NacCl (g/l) NacCl (9g) Hd) (ml) Winsor Labeled volume (ml) Vo V» SPo SP, Gel

(CORMNNC) 0) (tin) type

84 0.6968 i 140 3860 5 0.025 4.900 IV 10.90 - - 545 545 782 182 el
10 0.050 4.800 IV 10.80 - - 540 540 775 175 Gel
20 0.100 4.600 v 140 - - 570 570 818 818 el
25 0.125 4.500 I 1100 370 - 550 180 789 258  Gel
30 0.150 4.400 I 1090 275 - 545 270 782 38T el
40 0.200 4.200 I 1120 18 - 560 375 804 538 el
60 0.300 3.800 1 1140 3.45 - 570 225 818 323 el
80 0.400 3.400 1 .20 3.95 - 560 165 8.04 237 Gl
100 0.500 3.000 I 1130 435 - 565 130 811 187 el

12 05972 975 4025 10 0.050 4.800 1 10.10  7.80 - 275 505 460 846 el
5 0.075 4.700 v 10.05 - - 503 503 841 84l el
20 0.100 4.600 % 11.30 - - 565 565 946 946 el
30 0.150 4.400 IV 9.90 - - 495 495 829 829 el
35 0.175 4.300 I 10.00  0.05 - 500 495 837 829 el
40 0.200 4.200 il 1130 0.70 - 565 495 946 829 el
60 0.300 3.800 I 1120 3.20 - 560 240 938 402 el

80 0.400 3.400 I 1130 3.95 - 565 170 946 285 e



Table A-5¢ Wins0r' type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing heptanoic acid.

SbS Sbs Fatty acid rexane NacCl (g/]) NacCl (g) FLO (ml) Winsor Labeled volume (1) v, Vu SP, SPu Gel

(%) (9) (MI) (Mb type

60 04977 815 4185 10 0.050 4.800 1 1110 6.50 - 095 55 191 1115 el
15 0.075 4.700 1 1080  7.70 - 230 540 462 1085 e
20 0.100 4.600 \% 113% - - 568 568 1140 1140 cel
40 0.200 4.200 \% 11.10 - - 556 555 1115 1115  cel
45 0.225 4.100 il 1080  1.05 - 540 435 1085 874 cel
50 0.250 4.000 I 1095  3.00 - 548 248 1100 497  Gel
60 0.300 3.800 il 1110 335 - 555 220 1115 442  Gel
80 0.400 3.400 I 1115 480 - 558 078 1120 156 el
100 0.500 3.000 I 1110 440 - 05 115 1115 231 el

48 03982 650 4350 20 0.100 4.600 | 1130 7.70 - 205 565 515 1419 Gel
25 0.125 4500 | 1000 7.9 - 295 500 741 1256 el
30 0.150 4.400 \Y 9.80 - - 490 490 1231 1231 el
40 0.200 4.200 \Y 9.90 - - 495 495 1243 1243 Gel
50 0.250 4,000 \Y 9.80 - - 490 490 1231 1231 e
55 0.275 3.900 I 1000 0.60 - 500 440 1256 1105 e
60 0.300 3.800 I 1100 230 - 550 320 1381 804 el
80 0.400 3.400 It 1110 3.05 - 555 250 1394 628 el

100 0.500 3.000 I 1110 3.00 - 555 255 1394 640 e



Table A-5d Winsor type microemulsion and phase volume at different SDS and NaCl concentration for microemulsion

containing heptanoic acid.

SDS SDS Fatty acid Hexane Winsor
Nacl (g/)  Naclg) HA (mD) Labeled volume (ml) v, V» SP, sp»  Gel
(%) (9) (M) ) type
36 0.2086 490 4510 20 0100 4.600 C 1110 615 - 060 555 201 1859 el
40 0.200 4.200 | 1080  9.00 - 3.60 540 1206 18.08 el
45 0.225 4.100 0 1070 8.00 440 265 095 887 318 el
50 0.250 4.000 0T 1065 800 490 268 043 896 142 el
60 0.300 3.800 " 1085 480 ; 543 063 1817 209 el
80 0.400 3.400 I 1095  4.35 ; 548 113 1833 377 el
100 0.500 3.000 1 1100 4.45 ; 550 105 1842 352 el
24 0.1991 325 4675 20 0.100 4.600 1 1080 5.80 - 040 540 201 2712 el
40 0.200 4.200 i 10.70  6.00 - 065 535 326 2687 el
45 0.225 4,100 | 980  6.15 ; 125 490 628 2461 el
50 0.250 4,000 m 950 630 360 15 115 779 578 el
65 0.325 3.700 I 9.00 4.20 - 450 030 2260 151 el
80 0.400 3.400 " 1090  5.20 - 545 025 27137 126 el
100 0.500 3.000 " 1080  5.00 - 540 040 2712 201 Gl
120 0.600 2.600 I 950  4.00 - 475 075 2386 377 el
140 0.700 2.200 1 9.70  4.40 - 485 045 2436 226 Gel

160 0.800 1.800 I 950 420 - 475 055 2386 276 el



Table A-6

USDS
pi
26
1
1)
16
12
102
12

(Bl ad
5

k3
53
18

—
~

a
9
Y/

¥
3l
33
37
37
39
41
4
29

%806
26
S
156
12
108
[t
48

Oy o

*

BE8fraso

¥
3l
4
43
AT
83
64
%

%5
12
96
12

6
48
36

5 iy i

*

IR B R =

¥
52
12
92
109
07
112

%805
0S
96
84
12

6
48
36
24

5 fty o

*

SIS BD=s

Optimum solubilization parameter and optimum salinity at different SDS concentration.

¥
63
62
13
83
1
I/
1
177

65
()
96
84
12
6
48
36
24

C7 ity o

*

BEBVBNBRRoo o

¥
63
65
18
85
114
125
102



NOTE: Example of the calculation for microemulsion preparations
Example SDS 1.2%. NaCl 100 g/L in microemulsion containing propanoic acid

Assuming the microemulsion composing of 5 mL of distilled water and 5mL of hexanes

g of distilled water (5 mL)(density 1g/mL) = by

g of hexanes (5 mL)(density0.659 g/mL) = 3.295 ¢

g of the system 5 g+32% g = 829 ¢

g of SDS (1.2%)(8.295) = 0,099 g

g of SDS/ g of propanoic acid 40/60

mL of propanoic acid (0.0995 g SDS)(60 g propanoic acid/40 g SDS)/(density 0.992 g/mL
0.1505 mL

mL of hexanes 5-0.1505 = 4.8495 mL

g of NaCl (100 g/L)(1L/1000 mL)(5 mL of water in system)



APPENDIX B
Example of pH Calculation

L pH Calculation from pKa for microemulsion system containing
pentanoic acid at 9.6% SDS.

pH of DI water = 5.62

Initial H+concentration = 2.4x10'6Molar

Total amount of SDS in system = 96% = 079639
SDS/pentanoic acid = 40:60 by wt.

Amount of pentanoic acid in system = 11959 = 23421 Molar
pKaofpentanoic acid = 4.84

Kaof pentanoic acid = 1445x105

Assume y molar of pentanoic acid dissociate:

Ka = 1445x105 = (y)(2.4xI0'+ y)/(2.3421- y)

By solving the above equation,

y = 5.809IxI0'3Molar
[Ht] =  24x106+58091X10'3 = 5.8115x10°
pH of microemulsion = -log(5.8115x10") = 2.4

2. pH Calculation from pKa and solubility of fatty acid in water for
microemulsion system containing pentanoic acid at 9.6% SDS.
pH of DI water = 5.62

Initial H+concentration = 2.4x10'6Molar
Amount of SDS insystem = 96% = 0.7963 g
SDS/pentanoic acid = 40:60 by wt.

Total amount of pentanoic acid in system = 1.1945 g 2.3421 Molar
Concentration of pentanoic acid in water = 3.63x10™ Molar

pKaof pentanoic acid 4.84

Kaof pentanoic acid 1445x 105



Assume y molar of pentanoic acid dissociate:

Ka= 1445105 = (y)(2.4x10+y)/(3.63x10™ - )
By solving the above equation,

y = 2.28IxI0°3Molar
[Ht] = 24x106+2281xI03 = 2.283xI0'3
pH of microemulsion = -log(2.283x103)

2.64

11



Table C-|

SDS
(%)

216

APPENDIX ¢

Experimental Data from Conductivity Measurement

Conductivity of microemulsion containing propanoic acid.

NaCl
97)

120
130
140
150
110
180
18
190
200
160
170
181
182
183
164
200

Conductivity

Peak
area

2531.13
2680.32
3305.45
3489.86
3541.39
3396.95
3424.66
3278.48
2153.63
3876.4
2885.92
2846
2142.78
2161.29
21434
2139.74

mS/cm

97.84
104.52
10433
109.53
11115
11254
107.69
10357

80.56
12043
11431
1241
10747
108.35
10750
107.33

SDS
(%)

132

12

NaCl
97)

170
180
185
200
210
215
220
190
200
210
220
230
245
250

Conductivity

Peak
area

3198.36
3160.98
4289 4
3660.66
3220.59
229545
2204.69
4063.3
3615.51
5430.5
5173.49
2010.39
1554.07
1589.34

mS/cm

53.30
56.73
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Table C-2  Conductivity of microemulsion containing butanoic acid.

oS NaCl Conductivity NaCl Conductivity

DS pek

Peak
% (@ mSlcra (%) e mS/cm

alea
216 0 105713 3600 108 60 161940 57.9

1 10%890  36.07 0 157904 5631
2 106032 3612 80 142287 50.06
J 100103 3121 & 144539 509
4 110249 3770 0 18877 4097
5 1N78 3873 100 124660 4319
) 122600 4240 48 100  35/6.70 11198
0 136323 4772 120 250150  96.20
40 162952  56.36 130 211950  79.06
60 189167 69.26 1% 171607 6191
65 192246  70.56 W 12500 4236
0 19291 7186 150 115465 3967
80 196385 1233 155 89770 3043
100 19001 7345 160 93655 31351
156 40 10%58 3748 170 100742 3415

0 141046 49.57
5 138224 4846
60 145245 5123
65 158081  56.38
70 1811 5672
80 153477 5452



Table C-3
SDS

(%)
132

9.6

Conductivity of microemulsion containing pentanoic acid.

NaCl
@1

10
20
30
40
50
10
%0
110
10
20
30
3
50
60
80

Conductivity

ared

132.65
817.39
638.00
1062.00
1191.75
966.35
907.95
893.50
872.40
919.35
952.60
940.15
1194.20
1114.35
95345

mS/crmn

24.20
21.22
21.96
36.19
41.09
32.64
30.50
2997
2921
30.92
32.13
3168
41.18
38.15
32.16

SDS
(%)

6.0

36

NaCl
972)

5
60
65
10
80
85
110
40
60
80
100
120

Conductivity

Peak
area

1218.15
113599
1125.60
1024.86
1078.90
656.82
684.25
1613.05
1935.11
454.68
483.56
471.68

mS/cm

44 40
38.97
38.58
34.80
36.62
2154
22.50
57.69
7110
14,60
1557
1517



Table C-4
SDS

(%)
96

1.2

Conductivity of microemulsion containing hexanoic acid.

NaCl
92)

20
2
30
40
45
60
80
100
20
2
30
50
50
80
100

Conductivity

Peak
area

621.54
659.49
675.41
609.65
684.89
846.69
835.72
897.72
628.65
60.73
564.16
840.57
121.52
759.68
151,59

mS/cm

2031
2163
22.19
26.95
29.66
28.28
28.60
30.13
20.55
19.90
1832
28.06
2381
25.16
2481

SDS
(%)

43

24

NaCl
97)

40
45
sl
60
80
90
%
100
120
40
50
50
60
80
&
90
100
120

15

Conductivity

Peak
area

980.81
697.67
674.67
134.37
1033.6
11391
13225
540.86
22393
1956.19
1831.60
1818.12
473.34
380.75
112.07
145.21
149.16
224.39

mS/cm



Table C-5
SDS

(%)
96

1.2

76

Conductivity of microemulsion containing heptanoic acid.

NaCl
97)

10
20
2
30
60
80
10
B
20
30
3
40
60
80

Conductivity

Peak
area

500.71
51324
533.18
662.44
760.96
644.35
497.56
465.57
549.89
513.25
658.07
629.53
655.27
583.94

mS/cm

16.15
16.58
17.95
2113
25.21
2110
16.05
14.9
1783
18,64
21.58
20.58
2148
1901

SDS
(%)

438

24

NaC'l
91

20
25
30
40
6l
50
60
80
20
40
45
0
60
65
10
80
100
120

Conductivity

Peak
area

684.96
531.65
529.24
536.12
644.20
502.87
480.79
372.09
112754
1579.20
1960.58
15173
251.79
124.80
165.32
163.83
194.40
220.74

mS/cm

2252
1810
1713
18.05
2110
16.23
1548
11.83
38.65
56.32
12.19
24.88
8.07
3.80
5.09
5.04
6.02
6.87



APPENDIX D
Experimental Data from Interfacial Tension Measurement

Table D-1  Interfacial tension of microemulsion containing propanoic acid.

SDS (%) NeCl (g1)  Winsor type Interfacial tension
156 150 1 4.12E-02
170 I 2.11E-02
18 | 2.02E-02 ~
18 m 2.16E-02 4.27E-03
190 ll 8.71E-03 1.38E-02
200 Il 4.08E-03 3.28E-02
205 I . 3.72E-02
210 Il . 6.69E-02
230 I . 1.16E-01
132 170 I 1.00E-02 _
180 | 7.08E-03 _
185 ll 0.62E-03 2.34E-03
200 ll 3.24E-03 4.07E-03
210 il 191E-03 6.46E-03
215 | . 1.94E-03
20 I . LA1E-02
102 180 I 1.10E-02 _
18 1 4.17E-03 _
190 Il 2.57E-03 6.76E-04
210 l 6.76E-04 1.82E-03
230 ll \ 2.15E-03
235 l . 3.55E-03
240 | . 4.37E-03
210 I : 3.55E-03
12 190 I 1.59E-03 _
1% l 3.39E-03 _
210 ll 2 09E-03 0.25E-04
220 l 1.32E-03 8.32E-04
230 ll 2.95E-04 1.02E-03
240 ll . 9.33E-04
245 I 1.62E-03
250 I 4.07E-03



Table -2

SDS (%)
108

18

43

Interfacial tension of microemulsion containing butanoic acid.

Nacl (g)

Winsor type
I

I
1
m
ll
I
I
I
I

Inter facial tension

1.74E-02
8.13E-03
6.46E-03
2.01E-03
3.24E-03

1.62E-02
6.76E-03
3.09E-03
2.69E-03
2.51E-03
1.95E-03

2.97E-02
9.75E-03
3.09E-03
2.04E-03
1.58E-03
1.29E-03

Yhw

3.99E-03
4.27E-03
9.98E-03
6.46E-03

1.66E-03
2.04E-03
2.69E-03
347E-03
4.47E-03

145E-03
1.95E-03
2.40E-03
3.09E-02



Tabic D-3

SDS (%)
48

36

Interfacial tension of microemulsion containing pentanoic acid.

NaCl (g/1)
5

Winsor type

Interfacial tension

mo

1.99E-02
1.46E-02
1.00E-02
6.40E-02

1.52E-01
8.18E-02
9.62E-02
4.65E-02

y.

9.95E-02
6.22E-02
[ 47E-02
1.06E-01

4.32E-02
6.87E-02
[.90E-02
6.87E-02

79



Table D-4  Interfacial tension of microemulsion containing hexanoic acid.

SDS (%)  NaCl(gf)  Winsor type \I(nterfacial tension

0 Yin
36 4 | 7.89E-02 _
50 1 1.35E-01 _
5 | 1.56E-01 :
60 Il 1.41E-02 4.99F -2
80 Il 5.06E-02 9.12E-02
100 m 3.78E-02 1.28E-01
120 1 . 1.39E-01
140 1 - 1.91E-01
160 | : 2.06E-01
24 40 | 2.19E-02 _
3 | 1.95E-02 :
5 1 1.38E-02 :
60 || 5.37E-03 5.13E-03
80 Il 3.39E-03 1.35E-02
8 I - 2.88E-02
90 I - 6.25E-02
100 I : 1.73E-01

120 I : 2.00E-01



Table D-5 Interfacial tension of microemulsion containing heptanoic acid.

SDS (%)  NaCl(g)  Winsor type Interfacial tenmgfr:w
3.6 20 | 2.22@-)01 _
40 | 191101 _
45 Il 1.92E-01 1.38E-02
3 Il 429E-02 3.63E-02
60 I . 1.20E-01
80 I . 1.38E-01
100 I : 1.62E-01
24 20 | 7.35E-02 :
40 | 7.59E-02 _
45 | 1.41E-02 _
3 Il 5.75E-02 3.98E-02
60 Il 3.98E-02 6.46E-02
05 Il : 1.59E-01
10 I 1.21E-01
80 I 2.63E-01
100 I 2.12E-01
120 I 2.68E-01
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