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APPENDICES
Appendix A Experimental data of microemulsion formation.
1. Solubilization parameter (SP)

The solubilization parameter of oil (SPo) and water (SPw) are designed as .

SPo = v° and SPw = Vw (A
Ms Ms

Where Vo = volume of oil solubilized
Ms =weight of surfactants
Vw = volume of water solubilized

2. Interfacial tension (IFT)

The interfacial tension of each phase of microenulsion is caculated by
following formulation

IFT = e (Vd)3 24 (A2)

where (' = interfacial tension (mN/m)
= number of revolution (rpm)
e = 3427 x 104(mN cm3min2m g mm3)
V = 031 (mmlsdv)
D = measured drop diameter (sav)
Ap = density difference of two liquids (g/cm3



3. Experiment data of solubilization parameter

Table A-l Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 2wt% Dowfax8390, 3wt% AQT and 2wt% Spang0 at different NaCl concentrations by using an oil to water ratio of 11

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. vol. Rel. vol.
number (actual) Water Middle 0l Water Middle 0il Spw Spo Water+Mid Water
1 0.103 361 0 3.19 0.5312 0 0.4688 0.3503 14.2746 0.8907 0.5312 0
2 0.5025 3.63 0 3.16 0.5348 0 0.4652 0.3502 14.2764 0.9936 0.5348 0
3 0.809 3.64 0 3.13 0.5379 0 0.4621 0.3499 14.2888 1.0831 0.5379 0
4 1.004 3.66 0 3.12 0.5405 0 0.4595 0.3501 14.282 1.1568 0.5405 0
5 1.2005 3.69 0 3 0.5431 0 0.4569 0.3503 14.2735 1.2304 0.5431 0
6 1.401 3N 0 3.07 0.5469 0 0.4531 0.3502 14.2712 1.3392 0.5469 0
7 1.6015 3.1 0 3.07 0.5483 0 0.4517 0.3501 14.2826 1.3797 0.5483 0
8 2.004 3.75 0 3.06 0.5511 0 0.4489 0.3506 14.2627 1.4577 0.5511 0
9 2.405 3.76 0 3.04 0.5536 0 0.4464 0.35 14.2869 15316 0.5536 0
10 2.6045 3.78 0 3.02 0.5562 0 0.4438 0.3507 14.2588 1.6027 0.5562 0
11 2.8035 38 0 3 0.5587 0 0.4413 0.3504 14.2699 1.6753 0.5587 0
12 3 381 0 2.97 0.5621 0 0.4379 0.3504 14.2675 1172 0.5621 0
K 34 3.83 0 2.96 0.5642 0 0.4358 0.3503 14.2741 1.8328 0.5642 0
14 3.803 3.85 0 2.95 0.5667 0 0.4333 0.3499 14.2888 1.9061 0.5667 0
15 4.2025 3.86 0 2.93 0.5685 0 0.4315 0.35 14.2842 1.9569 0.5685 0
16 7.0035 2.73 113 291 0.4029 0.1675 0.4296 0.3503 27117 2.0095 0.5704 0.4029
1 10.0095 2.79 11 2.9 0.4106 0.1621 0.4273 0.35 2.5543 2.0772 0.5727 0.4106
18 15.0025 2.87 1.02 2.9 0.4232 0.1497 0.4271 0.3507 2.19 2.0788 0.5729 0.4232
19 20.006 2.96 0.92 2.92 0.4358 0.1354 0.4288 0.3501 1.8337 2.0336 0.5712 0.4358

20 25.0035 3 0.89 2.92 0.4411 0.1302 0.4287 0.3502 1.682 2.036 0.5713 0.4411



Table A-2 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 2wt% Dowfax8390, 4wt% AOT and 2wt% Spand0 at different NaCl concentrations by using initial il to water ratio of
11

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. vol. Rel. vol.
number (actual) Water Middle 0il Water Middle 0il Spw Spo Water+Mid Water
1 0.1015 3.68 0 3.12 0.5412 0 0.4588 0.4003 12.4918 1.0293 0.5412 0
2 0.5005 3.69 0 3.09 0.5436 0 0.4564 0.4 125 1.09 0.5436 0
3 0.801 37 0 3.07 0.5467 0 0.4533 0.4001 12.4954 1.1671 0.5467 0
4 1.002 3 0 3.07 0.5483 0 0.4517 0.4002 12.4929 1.2068 0.5483 0
5 1.2055 3.74 0 3.04 0.5511 0 0.4489 0.4 12.5015 1.2711 0.5511 0
6 1.4045 3.76 0 3.03 0.5532 0 0.4468 0.4001 12.4959 1.3296 0.5532 0
7 1.6025 3.71 0 3.03 0.5549 0 0.4451 0.4001 12.4974 1.3722 0.5549 0
8 2.001 3.79 0 3.01 0.5578 0 0.4422 0.4002 12.4935 1.4442 0.5578 0
9 2.404 3.8 0 2.99 0.5592 0 0.4408 0.4001 12.4976 1.4797 0.5592 0
10 2.6065 38 0 2.99 0.5603 0 0.4397 0.3999 12,5036 15079 0.5603 0
1 2.801 3.8 0 2.97 0.5615 0 0.4385 0.4001 12.4974 1.5372 0.5615 0
12 3.002 3.82 0 2.96 0.5631 0 0.4369 0.4 12.4994 15774 0.5631 0
13 34 3.83 0 2.94 0.5652 0 0.4348 0.4003 12.491 1.6288 0.5652 0
14 3.8005 3.84 0 2.94 0.5667 0 0.4333 0.4004 12.486 1.6656 0.5667 0
15 4.2045 2.55 1.42 2.83 0.3745 0.2093 0.4162 0.4001 3.1365 2.0944 0.5838 0.3745
16 7.007 2.62 1.36 281 0.3852 0.2004 0.4144 0.4002 2.8686 2.139 0.5856 0.3852
1 10.006 2.12 127 281 0.3996 0.1866 0.4138 0.4002 2.509 2.1541 0.5862 0.3996
18 15.0045 2.88 111 2.8 0.4239 0.1636 0.4125 0.4001 1.9021 2.1871 0.5875 0.4239
19 20.001 2.92 1.04 281 04311 0.1555 0.4134 0.4 1.7223 2.1647 0.5866 0.4311

20 25.0015 2.95 1.02 2.81 0.4356 0.1498 0.4146 0.4604 1.6084 2.1328 0.5854 0.4356



Table A-3 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 2wt% Dowfax8390, 5wt% AQT and 2wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
L1

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. vol. Rel. vol.
number (actual) Water Middle 0il Water Middle 0l Spw Spo Water+Mid Water
1 0.1005 3.76 0 3.03 0.5532 0 0.4468 0.45 11.1103 1.1821 0.5532 0
2 0.502 3.79 0 2.99 0.5587 0 0.4413 0.4503 11.1046 1.3037 0.5587 0
3 0.8015 3.82 0 2.96 0.5638 0 0.4362 0.4502 11.105 1417 0.5638 0
4 1.001 3.85 0 2.94 0.5664 0 0.4336 0.45 11.1109 1.4755 0.5664 0
5 1.2025 3.86 0 2.92 0.5691 0 0.4309 0.4501 11.1092 15353 0.5691 0
6 1.4005 3.89 0 2.9 0.5736 0 0.4264 0.4504 11.1014 1.6341 0.5736 0
7 16 3.93 0 2.87 0.5785 0 0.4215 0.4502 11.106 1.7436 0.5785 0
8 2.001 3.96 0 2.84 0.5822 0 0.4178 0.4501 11.1086 1.8263 0.5822 0
9 2.406 3.99 0 2.8 0.5869 0 0.4131 0.4501 11.1098 1.9309 0.5869 0
10 2.6015 3.92 0 2.89 0.5752 0 0.4248 0.4502 11.1071 1.6705 0.5752 0
1 2.8025 3.98 0 2.8 0.5867 0 0.4133 0.4503 11.1029 1.9252 0.5867 0
12 3.0005 4.03 0 2.76 0.5935 0 0.4065 0.4502 11.105 2.0766 0.5935 0
13 34 4.07 0 2.73 0.5986 0 0.4014 0.4501 11.1075 2.1904 0.5986 0
14 3.801 2.38 1.68 211 0.3515 0.2478 0.4007 0.4499 3.3007 2.2072 0.5993 0.3515
15 4.2035 247 1.62 2.69 0.3642 0.2392 0.3966 0.4505 3.0146 2.2954 0.6034 0.3642
16 7.045 2.54 154 2.7 0.3751 0.2272 0.3977 0.4502 2.7744 2.2124 0.6023 0.3751
1 10.003 2.67 1.44 2.69 0.3924 0.2117 0.3959 0.4502 2.3901 2.3124 0.6041 0.3924
18 15.0005 2.82 13 2.68 0.4146 0.1909 0.3945 0.4504 1.8962 2.3425 0.6055 0.4146
19 20.0055 2.85 1.23 2.7 0.4206 0.1812 0.3982 0.4503 1.7634 2.2609 0.6018 0.4206

20 25.0025 2.93 118 2.69 0.4309 0.1728 0.3963 0.4499 1.5358 2.3048 0.6037 0.4309



Table A-4 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 2wt% Dowfax8390, Swt% AOT and 4wt% Span0 at different NaCl concentrations by using initial oil to water ratio of
11

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. vol. Rel. vol.
number (actual) Water Middle 0il Water Middle 0il Spw Spo Water+Mid Water
1 0.101 3.82 0 2.97 0.5633 0 0.4367 0.55 9.0907 1.1509 0.5633 0
2 0.5015 3.85 0 2.95 0.5662 0 0.4338 0.5503 9.0858 1.203 0.5662 0
3 0.8045 3.87 0 2.92 0.5693 0 0.4307 0.5501 9.0888 1.2597 0.5693 0
4 1.0025 3.89 0 291 0.5716 0 0.4284 0.55 9.0906 13018 0.5716 0
5 1.2055 39 0 2.9 0.5734 0 0.4266 0.55 9.0912 1.3346 0.5734 0
6 1.402 3.92 0 2.88 0.5759 0 0.4241 0.5502 9.0881 1.3796 0.5759 0
7 1.6005 3.93 0 2.87 0.5778 0 0.4222 0.5502 9.0883 14141 05778 0
8 2.0005 3.94 0 2.86 0.5799 0 0.4201 0.5505 9.0832 1.4515 0.5799 0
9 2.403 2.17 2.14 247 0.3203 0.3152 0.3645 0.5501 3.2668 2.4633 0.6355 0.3203
10 2.6015 2.21 2.05 2.46 0.3348 0.3025 0.3627 0.5501 3.0032 2.496 0.6373 0.3348
1 2.807 2.3 2.04 2.46 0.3378 0.3001 0.3621 0.5503 2.9474 2.5058 0.6379 0.3378
12 3 231 2.01 2.46 0.3411 0.2963 0.3626 05501 2.8886 2.4978 0.6374 0.3411
13 3.401 2.35 1.98 247 0.3455 0.2911 0.3634 0.5502 2.808 2.4827 0.6366 0.3455
14 3.8025 2.37 1.96 2.47 0.3489 0.2885 0.3626 0.5505 2.7447 2.4959 0.6374 0.3489
15 4.2035 241 1.92 247 0.3548 0.2824 0.3628 0.55 2.6398 2.4943 0.6372 0.3548
16 7.0055 2.47 187 2.47 0.3625 0.275 0.3625 0.5501 2.4997 2.4997 0.6375 0.3625
17 10.001 251 181 2.45 0.3702 0.2676 0.3622 0.5502 2.3589 2.5043 0.6378 0.3702
18 15.007 2.55 1.78 2.46 0.3761 0.2619 0.362 0.5502 2.2517 2.508 0.638 0.3761
19 20.001 2.6 172 2.46 0.3836 0.2536 0.3628 0.5503 2.1151 2.4931 0.6372 0.3836

20 25.0005 2.65 1.68 2:45 0.3891 0.2483 0.3626 0.5499 2.0168 2.4988 0.6374 0.3891



Table A-5 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 2wt% Dowfax8390, 5wt% AOT and Swt% Span80 at different NaCl concentrations by using initial oil to water ratio of
11

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. vol. Rel. vol.

number (actual) Water Middle 0l Water Middle 0il Spw Spo Water+Mid Water
1 0.105 3.88 0 2.89 0.5732 0 0.4268 0.6002 8.3308 1.2196 0.5732 0
2 0.5025 4.03 0 2.71 0.5929 0 0.4071 0.6 8.3332 1.5483 0.5929 0
3 0.8005 4.08 0 2.71 0.6014 0 0.3986 0.6004 8.3281 1.6889 0.6014 0
4 1.0045 2.08 241 2.3 0.3063 0.3552 0.3385 0.6002 3.2275 2.6909 0.6615 0.3063
5 1.2005 211 2.39 231 0.3096 0.3514 0.339 0.6002 3.112 2.6822 0.661 0.3096
6 1.4015 2.13 2.36 2.3 0.3134 0.3476 0.339 0.6002 3.1092 2.6827 0.661 0.3134
7 1.6005 2.14 2.33 2.32 0.3152 0.3432 0.3416 0.6 3.0798 2.6399 0.6584 0.3152
8 2.002 2.17 2.29 2.34 0.3187 0.3369 0.3444 0.6006 3.0188 2.5909 0.6556 0.3187
9 2.406 2.19 2.26 2.32 0.3237 0.3331 0.3432 0.6 2.9382 2.6132 0.6568 0.3237
10 2.6035 221 2.24 2.32 0.3265 0.3308 0.3427 0.5999 2.8921 2.6221 0.6573 0.3265
1 2.8025 2.25 2.22 2.33 0.3312 0.3264 0.3424 0.6003 2.8118 2.6252 0.6576 0.3312
12 3.006 2.21 2.19 2.33 0.335 0.3221 0.3429 0.6001 2.7496 2.6179 0.6571 0.335
13 34 2.3 2.17 2.32 0.3384 0.3197 0.3419 0.6001 2.6927 2.6344 0.6581 0.3384
14 3.8005 2.33 2.15 2.32 0.3426 0.3163 0.3411 0.6001 2.6227 2.6477 0.6589 0.3426
15 4.2 2.36 2.12 2.3 0.3478 0.3134 0.3388 0.6001 2.5364 2.6864 0.6612 0.3478
16 7.001 2.38 2.11 231 0.3496 031 0.3404 0.6 2.5065 2.6599 0.6596 0.3496
17 10 2.4 2.06 2.32 0.3541 0.3035 0.3424 0.6001 2.4314 2.6264 0.6576 0.3541
18 15.01 2.45 2.03 2.32 0.3607 0.2983 0.341 0.6003 2.3206 2.6488 0.659 0.3607
19 20.005 251 1.98 2.32 0.3684 0.2907 0.3409 0.6006 2.1912 2.6491 0.6591 0.3684

20 25.01 2.56 191 2.34 0.3762 0.2806 0.3432 0.6002 2.0625 2.6123 0.6568 0.3762



Table A-6 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 1.5wt% Dowfax8390, Swt% AQT and Swt% Span80 at different NaCl concentrations by using initial oil to water ratio
by 11

Sample %NaCl Phase height (cm) Relative volume Ms Solubilization Rel. val. Rel. vol.

number (actual) Water Middle 0il Water Middle 0il Spw Spo Water+Mid Water
1 0.101 3.87 0 2.93 0.5697 0 0.4303 0.5749 8.6976 12124 0.5697 0
2 0503 3.88 0 2.9 05723 0 0.4277 05751 8.6935 1.2571 05723 0
3 0.806 3.92 0 2.87 0.5777 0 0.4223 0.575 8.6952 1.3512 0.5777 0
4 1.0015 2.24 2.22 2.34 0.3295 0.3261 0.3444 0.5748 2.9661 2.7069 0.6556 0.3295
5 12 2.25 221 2.34 0331 0.3248 0.3442 0.5752 2.9382 2.7087 0.6558 0.331
6 1.4005 2.21 2.19 2.35 0.3334 0.3215 0.3451 0.5752 2.8962 2.6928 0.6549 0.3334
7 1.601 2.28 2.17 2.34 0.3357 0.3201 0.3442 0.575 2.8575 2.7097 0.6558 0.3357
8 2.0065 2.29 2.15 2.34 0.338 03171 0.3449 0.5752 2.8163 2.6964 0.6551 0.338
9 2.4045 231 2.14 2.34 0.3401 0.3151 0.3448 0.5751 2.7804 2.6987 0.6552 0.3401
10 2.6 2.32 2.12 233 0.3425 0.3132 0.3443 0.575 2.7391 2.7078 0.6557 0.3425
u 2.8005 2.34 2.12 2.34 0.3443 0.3113 0.3444 0.5752 2.7069 2.7051 0.6556 0.3443
12 3.001 2.35 21 2.34 0.3458 0.3097 0.3445 0.5752 2.6807 2.7033 0.6555 0.3458
13 3.402 2.36 2.09 2.34 0.3481 0.3077 0.3442 0.5751 2.6414 2.7092 0.6558 0.3481
14 3.8085 2.38 2.08 2.34 0.3502 0.3052 0.3446 0.5749 2.6055 2.7029 0.6554 0.3502
15 4.203 2.4 2.05 2.34 0.3531 0.3025 0.3444 0.5749 25553 2.7066 0.6556 0.3531
16 7.005 2.44 201 2.34 0.3587 0.2964 0.3449 0.5752 2.4566 2.6966 0.6551 0.3587
17 10.001 247 1.98 2.34 0.3641 0.2912 0.3447 05751 2.3631 2.7005 0.6553 0.3641
18 15 251 193 2.35 03701 0.2848 0.3451 0.5748 2.2599 2.6949 0.6549 0.3701
19 20.0055 2.54 1.91 2.34 0.3745 0.2808 0.3447 05751 2.1821 2.7003 0.6553 0.3745

20 25.003 2.58 1.87 2.34 0.3803 0.275 0.3447 0.5752 2.081 2.6999 0.6553 0.3803



Table A-7 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 3wt% Dowfax8390, Swt% AOT and 5wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
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4, Experiment data of interfacial tension

TabIe A—8 Interfacial tension as a function of NaCl concentration with the formulation of 1.5wt% Dowfax8390, 5wt% AOT and

5wt% Span80 at an oil to water volumetric ratio of 1:1

" Density measurement |FT measurement
At " Ol\} pllhase I Mld\gl?phase i V\Qa/telr phast mddle hase/oﬂphase m|ddIe phase/water phase
Uye oume Olume

w W el g oy @ W e | 34 @@ IR
0100 028 200 o4 009%2 100 11 00118

053 0142 20 072 00%B3 100 0%3 1257 1583 o012

086 0152 200 0776 0095 100 0% 08712 2331 00062

10005 01608 200 084 00920 100 Q09U : 10/4 2018 0006

12 01654 200 0827 00904 100 094 019% 200 0997 13114 193 00057 0806 2144 0002
1406 016 200 083 0088 100 081 02020 200 103 1347 203 00% 0H 2011 00023
1600 01664 20 082 0082 w00 082 024 200 102 1% 186 00053 0817 183 0005
2000 01674 200 087 00877 w0 0877 02064 200 1027 1439 192 00049 07801 130 0006
2406 01646 200 083 0082 w0 0872 02038 200 1009 13 180 00045 0793 194 00028

26 01662 200 081 00869 w00 089 0206 200 1003 138 2036 00043 08M7 2007 0009
2806 01668 200 084 0087 100 087 02022 200 1o 1A% 274 0004 08%6 1% 00032
300 01672 200 086 0086 w00 086 0202 20 100 126008 2008 00033 0912 /8 0004
3402 0164 200 082 008l w00 081 0203 200 105 09831 2017 0003 0891 1974  000%
388 0167 200 085 0082 w0 082 02024 200 1012 11426 1906 00026 09273 18 00038
423 0168 200 08 0088 100 084 o020 200 106 1089 2008 00023 10222 1966 000kl
7006 , 00887 100 0887 02032 200 1016 135 208 00127



Table A-9 Interfacial tension as a function of NaCl concentration with the formulation of 1.5wt%Dowfax8390, 5Swt%AOT and
Bwt%Spand0 at an oil to water volumetric ratio of 1:4

” .
ol%jal l\J})per e Density measurement r(phase IFgﬁrle u(r)srvrerrep
| Olue (pL)  poL) y@ Volugg% oL) pg@) dz( e ) m)

T w a
‘B

Table A-].O Interfacial tension as a function of NaCl concentration of with formulation of 1.5wt% Dowfax8390, 5wt% AOT and
5wt% Span80 at an oil to water volumetric ratio of 1:9

% Density measurerment IFT measUreme
o B g v G g m

1021 100 .
: 100 ,
. 100 ,
. 100 ,
. 100 ,



Table A-Il Interfacial tension as a function of NaCl concentration of with formulation of 1.5wt%Dowfax8390, 5wt%AOT and
5wt%Span80 at an oil to water volumetric ratio of 1:19

%A Density measurement |FT measureme
N Unper phase Lower rahasgfLower
B Vohre ) pﬁrﬁu il vO|u1m§00'('pEBLe> P i [om r&mﬁn )

[ I ' 0703 '
| 2

. . I M 100

. | 0 100

6.0012 | 0. 100

)



Appendix B Expermental data of detergency experiment.
1. %Detergency (%D)

The detergency performance can be determined by % Detergency, it is

calculated from the following equation :

% Detergency = [(A-B)/(Co-Bo)]xI00

where A = average reflectance of the soiled swatches after washing
= average reflectance of the soiled swatches before
washing
Co = average reflectance of the unsoiled swatches before

washing

2. %0il Removal

The oil removal is calculated from the calibration curve for colored motor

oil.

y = 8E-05x + 0.0394
R’ = 0.9995

0 2000 4000 6000 8000 10000
Motor oil concentratiofippm)

Figure B-l Relationship between colored motor oil concentration and the

absorbance measured at 520 nm.
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Table B-| Relationship between colored motor oil concentration and the absorbance

measured at 520 nm

Motor oil concentration
(% wiv)

2

8
20
24
32
40
48
56
64
12
80

Motor oil concentration
(ppm)

200

800
2000
2400
3200
4000
4800
5600
6400
7200
8000

Absorbance
0.0554
0.1069
0.1862
0.2291
0.2883
0.3408
0.4082
0.4708
0.5317
0.5990
0.6572



3. Experiment data of oil removal at different active surfactant concentration

Table B-2 Motor oil removal from pure cotton fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AOT and 5wt% Span
80 atthe optimum salinity (2.83 % wt/v) at different active surfactant concentration

%Active Sample  Reflectance of extracted Amount Reflectance of extracted Amount Soil removal Average soil
surfactant No. soil before washing of applied soiled (%) soil after washing of residual soil (%) g%) removal (%)
0 1 0.8080 96.0750 0.7809 92.6875 3.3875 3.3958

2 0.8080 96.0750 0.7807 92.6625 3.4125
3 0.8080 96.0750 0.7809 92.6875 3.3875

0.02 1 0.8125 96.6375 0.3195 35.0125 61.6250 615917
2 0.8125 96.6375 0.3212 35.2250 61.4125
3 0.8125 96.6375 0.3186 34.9000 61.7375

0.05 1 0.8091 96.2125 0.1921 19.0875 77.1250 77.1042
2 0.8091 96.2125 0.193 19.2000 77.0125
3 0.8091 96.2125 0.1917 19.0375 77.1750

01 1 0.8087 96.1625 0.1393 12.4875 83.6750 83.7042
2 0.8087 96.1625 0.1389 12.4375 83.7250
3 0.8087 96.1625 0.1390 12.4500 83.7125

0.2 1 0.8080 96.075 0.1115 9.0125 87.0625 86.9458
2 0.8080 96.075 0.1132 9.2250 86.8500
3 0.8080 96.075 0.1126 9.1500 86.9250

03 1 0.8093 96.2375 0.099 7.4500 88.7875 88.8167
2 0.8093 96.2375 0.0986 7.4000 88.8375
3 0.8093 96.2375 0.0987 7.4125 88.8250

04 1 0.8084 96.125 0.0870 5.9500 90.1750 90.1625
2 0.8084 96.125 0.0867 5.9125 90.2125
3 0.8084 96.125 0.0876 6.0250 90.1000



Table B-3 Motor oil removal from polyester/cotton (65/35) blend fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt%
AOT and 5wt% Span 80 at the optimum salinity (2.83 %wt/v) at different active surfactant concentration

% Active
surfactant

0

0.02

0.05

0.1

0.2

03

0.4

Sample
No.

CO RO s GO PO s GO RO s GO N s GO RO s GO RO s QO N b

Reflectance of extracted
soil before washing
0.8091
0.8091
0.8091
0.8082
0.8082
0.8082
0.8072
0.8072
0.8072
0.8107
0.8107
0.8107
0.8059
0.8059
0.8059
0.8156
0.8156
0.8156
0.8056
0.8056
0.8056

Amount
of applied soiled (%)
96.2125
96.2125
96.2125
96.1000
96.1000
96.1000
95.9750
95.9750
95.9750
96.4125
96.4125
96.4125
95.8125
95.8125
95.8125
97.0250
97.0250
97.0250
95.7750
95.7750
95.7750

Reflectance of extracted
soil after washing
0.7822
0.7824
0.7828
0.3884
0.3879
0.3899
0.2501
0.2491
0.2498
0.1503
0.1493
0.1504
0.1166
0.1185
0.1181
0.1146
0.1152
0.1142
0.0866
0.0862
0.0871

Amount
of residual soil (%)
92.8500
92.8750
92.9250
43.6250
43.5625
43.8125
26.3375
26.2125
26.3000
13.8625
13.7375
13.8750
9.6500
9.8875
9.8375
9.4000
9.4750
9.3500
5.9000
5.8500
5.9625

Soil removal
(%)
3.3625
3.3375
3.2875
52.4750
52.5375
52.2875
69.6375
69.7625
69.6750
82.5500
82.6750
82.5375
86.1625
85.9250
85.9750
87.6250
87.5500
87.6750
89.8750
89.9250
89.8125

Average soil
removal (%)
3.3292

52.4333

69.6917

82.5875

86.0208

87.6167

89.8708



Table B-4 Motor oil removal from pure polyester fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AOT and 5wt%
Span 80 at the optimum salinity (2.83 %wt/v) at different active surfactant concentration

%Active  Sample.  Reflectance of extracted Amount Reflectance of extracted Amount Soil removal Average soil
surfactant ~~ No. soil betore washing of applied soiled (%) soil after washing of resiclual soil (%) @ removal (%)

0 1 0.8091 96.2125 0.7840 930750 31315 31417
2 0.8091 96.2125 0.7845 93.1375 30750
3 0.8091 9.2125 0.7834 93.0000 3.2125

0.02 1 0.8098 9.2911 0.4750 54.4500 41,8471 41,9429
2 0.8098 9.2971 04733 54.2315 42,059
3 0.8098 9.29/1 0.4744 54.3750 41,9221

0.05 1 0.8052 95.7250 0.3231 354625 60.2625 60.2458
2 0.8052 95.7250 0.3243 35.6125 60.1125
3 0.8052 95.7250 0.3223 35.3625 60.3625

0.1 1 0.8078 96.0500 0.1754 17.0000 79.0500 78.9292
2 0.8078 96.0500 0.1773 17.2375 18.8125
3 0.8078 96.0500 0.1764 17.1250 18.9250

0.2 1 0.8061 95.8375 0.1367 12162 83,6750 83.6708
2 0.8061 95.8375 0.1363 121125 83.7250
3 08061 95.8375 0.1372 12,2050 83.6125

03 1 0.8084 96.1250 0.1145 9.3875 86.7375 86.8042
2 0.8084 96.1250 0.1139 9.3125 86.8125
3 0.8084 96.1250 0.1135 9.2625 86.8625

04 1 0.8081 96.0875 0.0949 6.9375 89.1500 89.0208
2 0.8081 96.0875 0.0971 1.2125 88.8750
3 0.8081 96.0875 0.0958 7.0500 89.0375



Table B-5 %Detergency from pure cotton fabrics using optimum formulation: 1,5wt% Dowfax 8390, 5wt% AOT and 5wt% Span 80 at
the optimum salinity (2.83 %wt/v) at different active surfactant concentration

O%Active  Sample Reflectance of the unsoiled Reflect%rgce of the soile Reflectance of the soiled YaDetergency Average
surfactant ~ No. swatches before washing (Co) swatches before washing (B) swatches after washing (A) %Detergency
0 1 87.21 68.87 68.96 0.4907 0.5267

2 81.25 66.91 69.01 0.5453
3 81.23 66.8 68.95 0.5441

0.02 1 81.26 68.90 14.24 29,0850 29,1417
2 81.21 68.86 4.2 29.2098
3 81.23 66.83 14.19 29.1304

0.05 1 87.19 68.87 16.82 43,3952 43.3976
2 81.24 68.92 16.88 434493
3 81.24 68.90 16.85 433479

0.1 1 87.26 68.87 18.84 b4.2142 54.1962
2 81.21 68.80 18.76 54.1010
3 87.20 66.83 18.80 54.2733

0.2 1 87.24 68.84 19.87 59.9457 59.7967
2 87.25 68.89 1985 59,6950
3 81.22 68.86 79.83 59.74%

03 1 87.18 68.92 80.11 61.2815 61.2829
2 87.23 68.87 80.15 61.4379
3 81.25 68.83 80.09 61.1292

04 1 81.24 68.86 80.63 64.0370 64.2508
2 87.20 68.89 8(0.66 64.2818
3 87.21 6891 80.74 64.4336



Table B-6 %Detergency from polyester/cotton blend fabrics using optimum formulation: 1,5wt% Dowfax 8390, 5wt% AOT and 5wt%

Span 80 at the optimum salinity (2.83 %wt/v) at different active Surfactant concentration

%Active
surfactant
0

0.05

* 01

0.2

03

04

S

o=

wN-—\wN-—\wMHwMHwMHwN-—\wMHg%

le

Reflectance of the unsoiled

swatches before i/vashlng (Co)

Reflectance of the Soile
swatches efore4wash|ng

g

Reflectance of the soiled

swatches a;ter v2vashing (A)

%6Detergency

 Average

fockteroe
498 0ncy

204310
425085
53.0566
57.3853
61.6602

62.7489

>



Table B-7 %Detergency from polyester fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AQT and 5wt% Span 80 at
the optimum salinity (2.83 %wt/v) at different active surfactant concentration

%Active  Sample Reflectance of the unsoiled Reflectance of the soile Reflectance of the soiled %Detergen Average
surfactant No.p swatches before washing (Co) ~ swatches %e?ore washing ?B) swatches after Wasﬁing ?A) Y %Deterg%ncy
0 1 86.31 6969 69.70 0.0602 0.0799
2 86.28 69.64 69.65 0.0601
3 86.36 69.62 69.64 0.1195
0.02 1 86.40 69.72 7163 114508 11.6648
2 86.34 69.68 7163 117047
3 86.34 69.70 1167 11.8389
0.05 1 86.30 69.65 74.78 30.8108 30.8252
2 86.35 69.54 1469 30.6365
3 86.32 69.69 1485 31.0283
01 1 86.34 69.71 7811 505111 50.5005
2 86.36 69.67 78.08 50.3895
3 86.32 69.68 781 50.6010
0.2 1 86.41 69.58 71921 57.2193 57.23%
2 86.35 69.64 79.19 57.1514
3 86.36 69.62 79.22 571.3477
03 1 86.38 69.65 79.59 594142 59,5729
2 86.35 69.68 7961 59.5681
3 86.40 69.71 79.68 59.7364
04 1 86.34 69.61 79.88 61.3867 61.4987
2 86.36 69.57 79.90 61.5247
3 86.32 69.66 79.92 61.5846



Table B-8 Motor oil removal from pure cotton fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AOT and 5wt%
Span 80 of 0.115 active surfactant concentration at the different salinity

conc'?e%tgaiion S%ple Regcl)?f 0

e b T %W

1 .
3
01 é 109125
05 é 145833
08 % 18 111315
1 1 10 194292
§ 1
: i ::g: BTS2
3 b
28 1 % 84.1047
373 12,0000




Table B9 Motor oil removal from polyester/cotton (65/35) blend fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt%
AQT and 5wt% Span 80 of 0.115 active surfactant concentration at the different salinity

. | - A '
conclé%r[%non 1.e Reg(l)?f A %ed of applie l(J%iSed % ReﬂS%cl}a%grofe fﬁg . of resj ntiI % ,?\ever 7;%
% 2000 ! ' '
01 1 ¥y f 683333
3 A e
05 é . L7192
08 % 757208
1 % 113875
2 % 806417
28 % 822833




Table B-10 Motor oil removal from pure polyester fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AQT and 5wt%
Span 80 of 0.115 active surfactant concentration at the different salinity

. |
comf'\%tgatmn Sa}qge

-
05 %I
08 %
o
o
28 %I
o

%

67.2000
66.9417
112315
139250

174250




Table B-Il %Detergency from pure cotton fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AOT and 5wt% Span 80
0f 0.115 active surfactant concentration at the different salinity

concl\eﬁotgaiion Sﬁt}qe sv%etgeg‘ge z%the Hﬂ?&i&) mﬁ%@%@@gﬁ% ) ﬁﬂﬁ%ﬁ&gﬁ%l HDHErgEeY %%\%%cy
; i | ' |
0.1 % %2% | 419760
05 | :%8 '. 44,6264
3 i :
i 3
08 % %22% d 465342
1 1 AL o 483052
% 7.%1 9.
SR T =
28 1 il g 546878
} 1% ;




Table B-12 %Detergency from polyester/cotton (65/35) blend fabrics using optimum formulation; 1.5wt% Dowfax 8390, Swt% AQT
and Swt% Span 80 of 0.115 active surfactant concentration at the different salinity

ol B Ml Ok

e e

o | : z e
_— g -
3 o j %: il
08 1 gg%? 2 . £ 44,949
. 2 | %Eg -
;] ; : S -
. g%ﬁ i B 1
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Table B-13 %Detergency from pure polyester fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt% AOT and Swt% Span
80 of 0.115 active surfactant concentration at the different salinity

e T IR SO, SRR U gm
R a e
01 1 '. ' | 1,3 U200
. 3 | | |
| % : : i B653
R At B I H
1 ; %%%% B i 4120
. S -
% 86 11 7& ﬁ% '
28 1 %% ;%) Z 45464
o -
86.12 1. .




Table B-14 Motor oil removal from polyester/cotton (65/35) blend fabrics using optimum formulation: 1,5wt% Dowfax 8390, Swt%
AOT and 5wt% Span 80 of 0.115 active surfactant concentration at the optimum salinity by using 2 rinses

nu Ier Clgtaergng Reg(l) ﬁ%?eo macted appli suoq\egf((yo) Refmr%ﬁﬁag : re5|duaiJ rermval % D|ffere Bl
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Table B-15 Motor il removal from polyester/cotton (65/35) blend fabrics using optimum formulation: 1,5wt% Dowfax 8390, Swt%
AOT and 5wt% Span 80 of 0.115 active surfactant concentration at the optimum salinity by using 4 rinses

WOOT W G CWRER Y ol S
EREEEEE
SREEREL
1 EEEE

: I N A



Table B-16  Motor oil removal from polyester/cotton (65/35) blend fabrics using optimum formulation: 1.5wt% Dowfax 8390, 5wt%
AQT and 5wt% Span 80 of 0.115 %active surfactant concentration at the optimum salinity by using 6 rinses

Sample Cleaning Reflectance of extracted Amount of Reflectance of extracted Amount of Soil Different soil
number step soil before washing applied soiled (%) soil after washing residual soil (%) removal (%) removal (%)
1 0.8023 95.3625 0.5129 59.1875 36.1750 36.1750

RI 0.8023 95.3625 0.2595 27.5125 67.8500 31.6750
R2 0.8023 95.3625 0.1316 11.5250 83.8375 15.9875
R3 0.8023 95.3625 0.1250 10.7000 84.6625 0.8250
R4 0.8023 95.3625 0.1245 10.6375 84.7250 0.0625
R5 0.8023 95.3625 0.1244 10.6250 84.7375 0.0125
R6 0.8023 95.3625 0.1244 10.6250 84.7375 0.0000
2 0.8041 95.5875 0.5383 62.3625 33.2250 33.2250
RI 0.8041 95.5875 0.3097 33.7875 61.8000 28.5750
R2 0.8041 95.5875 0.1473 13.4875 82.1000 20.3000
R3 0.8041 95.5875 0.1378 12.3000 83.2875 1.1875
R4 0.8041 95.5875 0.1320 11,5750 84.0125 0.7250
R5 0.8041 95.5875 0.1319 11.5625 84.0250 0.0125
R6 0.8041 95.5875 0.1318 115500 84.0375 0.0125
3 0.8038 95.5500 0.5377 62.2875 33.2625 33.2625
RI 0.8038 95.5500 0.2999 32.5625 62.9875 29.7250
R2 0.8038 95.5500 0.1632 15.4750 80.0750 17.0875
R3 0.8038 95.5500 0.1463 13.3625 82.1875 2.1125
R4 0.8038 95.5500 0.1431 12.9625 82.5875 0.4000
R5 0.8038 95.5500 0.1430 12.9500 82.6000 0.0125
R6 0.8038 95.5500 0.1430 12.9500 82.6000 0.0000
4 0.8046 95.6500 0.5537 64.2875 31.3625 31.3625
RI 0.8046 95.6500 0.3102 33.8500 61.8000 30.4375
R2 0.8046 95.6500 0.1593 14.9925 80.6575 18.8575
R3 0.8046 95.6500 0.1273 10.9875 84.6625 4.0050
R4 0.8046 95.6500 0.1272 10.9750 84.6750 0.0125
R5 0.8046 95.6500 0.1271 10.9625 84.6875 0.0125

R6 0.8046 95.6500 0.1271 10.9625 84.6875 0.0000



Table B-17 Dynamic interfacial tension of washing or rinsing solution and dyed oil using optimum formulation: 1.5wt% Dowfax 8390,

5wt% AQT and 5wt% Span 80 of 0.115 active surfactant concentration at the optimum salinity by using 2 rinses

Sample
number

1

Cleaning
step

Rl

R2

—

me

,\
N

200
400
600
800
1000
1200

20
40
60

100
120
140
160
180

20
40
60
80
100
120

wt(g)
0.044

0.044
0.044
0.044
0.044
0.044
0.044
0.0435
0.0435
0.0435
0.0435
0.0435
0.0435
0.0435
0.0435
0.0435
0.0435
0.044
0.044
0.044
0.044
0.044
0.044
0.044

Upper phase
Volume (mL)
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50

Density measurement

p(a/pL)
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.888
0.888
0.888
0.888
0.888
0.888
0.888

wt

J080h
0.0509
0.0509
0.0509
0.0509
0.0509
0.0509
0.0512
0.0512
0.0512
0.0512
0.0512
0.0512
0.0512
0.0512
0.0512
0.0512
0.0515
0.0515
0.0515
0.0515
0.0515
0.0515
0.0515

Lower phase

Volume (mL)
50
50
50
50
50
50
50
50

p(g/pL)
1.018
1.018
1.018
1.018
1.018
1.018
1.018
1.024
1.024
1.024
1.024
1.024
1.024
1.024
1.024
1.024
1.024
1.03
1.03
1.03
1.03
1.03
1.03
1.03

d (mm)
123

1.24
1.19
112
(NNl
1.08
1.02
2.25
2.2

2.07
1.65
1.6

1.54
1.55
154
1.56
1.55

IFT measurement

Upper phase/Lower phase

speed (rpm)
2487
2445
2445
2387
2218
2221
2356
3828
3814
3805
3800
3708
3629
3625
3628
3626
3620

[FT (mN/m)
0.0162
0.0161
0.0142
0.0113
0.0095
0.0088
0.0083
0.2624
0.2435
0.2019
0.102
0.0885
0.0756
0.0769
0.0756
0.0785
0.0767

23.5
23.45
23.34
23.19
23.14
22.92
22.86

80



Table B-17 (continue)

Sample
number

2

Cleaning
step

R1

R2

Time
()
0

200
400

00437
0.0437
0.0437
0.0437
0.0437
0.0437
0.0437
0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.0444
0.0444
0.0444
0.0444
0.0444
0.0444
0.0444

Upper phase
Volume (mL)
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Density measurement

p(9/pL)
0874

0.874
0.874
0.874
0.874
0.874
0.874
0.882
0.882
0.882
0.882
0.882
0.882
0.882
0.882
0.882
0.882
0.888
0.888
0.888
0.888
0.888
0.888
0.888

wi(g)
0.0502

0.0502
0.0502
0.0502
0.0502
0.0502
0.0502
0.0506
0.0506
0.0506
0.0506
0.0506
0.0506
0.0506
0.0506
0.0506
0.0506
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511

Lower phase

Volume (mL)
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

p(g/pL)
1.004

1.004
1.004
1.004
1.004
1.004
1.004
1.012
1.012
1.012
1.012
1.012
1.012
1.012
1.012
1.012
1.012
1.022
1.022
1.022
1.022
1.022
1.022
1.022

d(mm)
1

1.68
151
13
118
1.08
1.01
2.12
2.02
1.96
158
1.56
1.52
1.52
151
151
1.52

IFT measurement

Upper phase/Lower phase

speed (rpm)
3957

3624
3802
3871
3220
2897
2405
3892
3868
3868
3859
3858
3861
3861
3859
3860
3861

IFT (mN/m)
0.1039
0.0827
0.0661
0.0437
0.0226
0.014
0.0079
0.1916
0.1637
0.1495
0.078
0.075
0.0695
0.0695
0.068
0.0681
0.0695
23.29

23.2
23.15
23.08
23.04
22.89
22.83



Table B-17 (continue)

Sample
number

3

Cleaning
step

Rl

R2

Time

()

wi(g)
00441

0.0441
0.0441
0.0441
0.0441
0.0441
0.0441
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.0444
0.0444
0.0444
0.0444
0.0444
0.0444
0.0444

Upper phase
Volume (mL)
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Density measurement

p(a/pL)
0.882
0.882
0.882
0.882
0.882
0.882
0.882
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.888
0.888
0.888
0.888
0.888
0.888
0.888

wt (g)
0.0513

0.0513
0.0513
0.0513
0.0513
0.0513
0.0513
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0511
0.0508
0.0508
0.0508
0.0508
0.0508
0.0508
0.0508

Lower phase
Volume (mL)
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

p(g/pL)
1.026
1.026
1.026
1.026
1.026
1.026
1.026
1.022
1.022
1.022
1.022
1.022
1.022
1.022
1.022
1.022
1.022
1.016
1.016
1.016
1.016
1.016
1.016
1.016

d(mm)
175

1.68
1.62
1.56
115
1.05
0.91
2.12
21

1.88
1.62
161
151
151
15

151
151

IFT measurement

Upper phase/Lower phase

speed (rpm)
3864
3725
3856
3641
3205
3347
2812
3621
3622
3621
3622
3622
3623
3611
3616
3611
3609

IFT (mN/m)
0.1095
0.09
0.0865
0.0689
0.0214
0.0177
0.0088
0.1837
0.1786
0.1281
0.082
0.0805
0.0664
0.0651
0.064
0.0651
0.065
23.28
23.25
23.18
23.13
23.11
23.02
22.92

tf



Table B-18 Dynamic interfacial tension of washing or rinsing solution and dyed oil using optimum formulation: 1.5wt% Dowfax
8390, 5wt% AQT and 5wt% Span 80 of 0.115 active surfactant concentration at the optimum salinity by using 4 rinses

SamBIe Cleaning ~ Time Density measurement IFT measurement
numoer step () Upper phase Lower phase Upper phase/Lower phase
Volume (mL /oL Wt Volume (mL d (mm speed (pm) — IFT (mN/m
| o 0o LT ) L L L
200 0.0448 50 0.896 0.0508 5 1.016 1.06 3205 0.015
400 0.0448 50 0.896 0.0508 S 1.016 1.01 3215 0013
600 0.0448 50 0.896 0.0508 50 1.016 09 3231 0.011
800 0.0448 o 0.896 0.0508 50 1.016 09 3264 0.0095
1000 0.0448 50 0.896 0.0508 ) 1.016 087 3120 0.0079
1200 0.0448 o) 0.896 0.0508 5 1,016 0.82 3104 0.0065
Rl 0 0.0443 o) 0.886 0.0511 5 1.022 2.3 4122 0.3062
20 0.0443 5 0.886 0.0511 50 1,022 2.32 4120 0.2943
40 0.0443 5 0.886 0.0511 5 1,022 2.5 4120 0.2685
60 0.0443 o) 0.886 0.0511 50 1.022 1% 4118 0.1491
80 0.0443 50 0.886 0.0511 3 1.022 L5 417 0.1261
100 0.0443 50 0.886 0.0511 o) 1.022 174 4116 0.1239
120 0.0443 5 0.886 0.0511 5 1.022 173 4114 0.1217
140 0.0443 50 0.886 0.0511 N 1.022 1 4114 0.1175
160 0.0443 5 0.886 0.0511 o) 1.022 17 4113 0.1154
180 0.0443 S 0.886 0.0511 o) 1.022 1 4113 0.1174
24 0 0.0444 50 0.888 0.0501 5 1.002 . . 416
20 0.0444 50 0.888 0.0501 5 1,002 405
40 0.0444 S 0.888 0.0501 ) 1.002 3.9
60 0.0444 50 0.888 0.0501 ) 1.002 381
80 0.0444 50 0.888 0.0501 50 1.002 3.76
100 0.0444 5 0.888 0.0501 5 1.002 371
120 0.0444 50 0.888 0.0501 5 1.002 3.65



Table B-18 (continue)

SamBIe Cleaning *  Time Density measurement IFT measurement

numoer step () Ulpper phase I_Iower J)hase ; Upper %hase/Lower ptha%e "
wt \olume (mL L)  wt Volume (mL oL mm)  speed (rpm mN/m
1 R3 0 0.0m 50( ) po(.%sps) 0.051% ) ) p0(54) (- ) ¥ _(p) 25.67 )
20 0.0444 ) 0888 0.0492 5 0.984 : : 21.33

40 0.0444 ) 0.888  0.0492 ) 0.984 : 21.26

60 0.0444 5 0888 0.0492 5 0.984 : 21.07

80 0.0444 5) 0888 0.0492 ) 0.984 : 20.77

100 0.0444 5 0888 (0.0492 50 0.984 . 2053

120 0.0444 5 0888 (.0492 5 0.984 . 20.32

R4 0 0.0444 50 0888 00504 50 1.008 . 2343

20 0.0444 50 0888 0.0504 5 1.008 . 23.35

40 0.0444 )] 0.888 0.0504 5) 1,008 : 232

60 0.0444 50 0888 0.0504 5 1.008 . 2317

80 0.0444 5 0.888  0.0504 5) 1.008 : 29

100 0.0444 50 0888 0.0504 5 1.008 . 22.12

120 0.0444 5 0888 00504 50 1.008 - 22.66

2 0 0.0449 5 0898  0.0504 5 1.008 2.08 3020 0.1006
200 0.0449 5) 0.898  0.0504 5) 1.008 19 3159 0.0839

400 0.0449 5 0898  0.0504 5 1.008 1R 3128 0.061

600  0.0449 )] 0898  0.0504 ) 1.008 163 2955 0.0463

800  0.0449 50 0898  0.0504 ) 1,008 139 2803 0.0259

1000 0.0449 5 0898  0.0504 o) 1.008 128 2685 0.0185

1200 0.0449 5 0898  0.0504 50 1.008 103 2625 0.0085

Rl 0 0.0442 5 0884 00512 )] 1024 231 3380 0.2013

20 0.0442 5 0884  0.0512 50 1024 2.28 3378 0.1933

40 0.0442 ) 0884 00512 5 1.024 2.25 3378 0.1858

60 0.0442 50 0884 00512 3] 1024 2.12 335 0.1551

80 0.0442 5 0884 00512 ] 1024 2.02 3376 0.1343

100 0.0442 5 0884 00512 5 1024 19 317 0.1285

120 0.0442 5 0884 00512 5) 1.024 19 375 0.1264

140 00442 3] 0884 00512 5) 1024 197 31 0.1243

160 0.0442 ) 0884  0.0512 50 1.024 197 3374 0.1244

180 0.0442 5 0884 00512 50 1.024 1% 3372 01224



Table B-18 (continue)

Sam
num

2

B

le
er

Cleaning
step

R2

R3

R4

Time

()

Upper phase
Volume (mL)

Density measurement

p (g/pL)
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.88
0.88
0.88
0.88
0.88
0.88
0.88

0.0
0.0511
0.0511

Lower phase

thﬂ Volume (mL)

SSSSSSSEIZSSESSSSESSSSSSSSSSSE

p (g/pL)
1.022
1.022

1.022

d (mm)

[FT measurement

pper phase/Lower phase

speed (rpm)

IFT



Table B-18 (continue)

Run Time Density measurement IFT measurement

number  Process () Ulpper phase Llower phase ; pper phéise/Lower phase /
wt Volume (mL /oL wt \Volume (mL InL mm speed (rpm [FT (mN/m
3 Rl o gl Volngnoefgel) gy Volge() - pfgpl) - dm) o speedfpm) - IFT (D
20 0.0433 50 0.876 0.0509 5 1.018 2.2 3804 0.2234
40 0.0438 5 0.876 0.0509 5 1018 2.16 3804 0.2114
60 0.0438 50 0.876 0.0509 50 1018 2 3802 0.1676
80 0.0438 50 0.876 0.0509 50 1.018 189 3800 0.1413
100 0.0438 50 0.876 0.0509 50 1018 1.86 3800 0.1347
120 0.0438 50 0.876 0.0509 50 1.018 184 379 0.1301
140 0.0438 50 0.876 0.0509 50 1,018 183 3799 0.1282
160 0.0433 50 0.876 0.0509 50 1018 183 379 0.128
180 0.0438 50 0.876 0.0509 50 1018 183 379 0.1282
R? 0 0.0444 5 0.888 0.0513 50 1.026 . . 389
20 0.0444 50 0.888 0.0513 50 1.026 . : 3.75
40 0.0444 50 0.888 0.0513 50 1026 : : 3.69
60 0.0444 50 0.888 0.0513 50 1.026 : . 362
80 0.0444 50 0.888 0.0513 50 1.026 . . 348
100 0.0444 5 0.888 0.0513 50 1026 . . 335
120 0.0444 50 0.868 0.0513 50 1.026 : : 32
R3 0 0.0444 5 0.888 0.0502 50 1.004 . . 21,11

20 0.0444 50 0.888 0.0502 50 1.004 . . 20.84
40 0.0444 50 0.888 0.0502 5 1.004 : . 20.77
60 0.0444 50 0.888 0.0502 5 1.004 2061
80 0.0444 50 0.888 0.0502 5 1.004 2055
100 0.0444 50 0.888 0.0502 5 1.004 205
120 0.0444 50 0.888 0.0502 5 1.004 2043



Table B-18 (continue)

Time Density measurement ureme
ntfrirﬂer Pocess () f y Vl_lovver J)h|a_se ; hqa]segiti_ "
Olume (m mm mim
¥ EMSJZ P ) ofgp o) p*d( 598
0.888 1022 : :
0.888 1022 : :
0.888 1022 : :
0.888 1022 : :
100 0.888 1022 : :
120 0.888 1022 : :

Table B-19 Dynamic interfacial tension of washing or rinsing solution and dyed oil using optimum formulation: 1,5wt% Dowfax
8390, Swt% AQT and 5wt% Span 80 of 0.115 active surfactant concentration at the optimum salinity by using 6 rinses

le Cleani Time Density measurement IFT uremen
numoer stepng () Upper phese y Lower phase Upper priase/Lower p
1 : \olurpe (mb) Volurpe (mL) ) ) speq%g{)m) IFT_ (m\im)
* 0
2 3 Il
<19 § 14]
% ’113 Q121
0114
1000 !
1200 I |




Table B-19 (continue)
oo T
1 Rl

Mo

HH ““HH
o8 S I =
oo o

R
R
0
R4 0
2

100
120




Table B-19 (continue)

le Cleaning  Time

numoer - Step ()
1 RS 0
2
E
Rs

N — —
oREsB/ENC
[==N )

1000
1200

0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888

:

08

085

=
i ¢ ¢ ¢ e g
ISOHYOCYSHOHOHOHNOY

SESSEISSN

.

d(mm)

12
1
i

it Ao e

speet (1pm) Il—‘r2 |



Table B-19 (continue)
e Clening  Tine
numoer - Step

2 Rl

—— —
NSBBES = Z

100
120

Density measurement

Lower

|
%

5
VS

IFT measurement

pper phrase/Lower phase

°8



Table B-19 (continue)

c T '
rS]a%ee eaning me Density measurement perp%?gfLrem

d(mm)  speed (rpm) lﬂzﬁmm)

%ﬂ:‘

step Upper phase Vqu

Vol (1) p gl
F35 0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0.888
0888

8/
i
i

[

—J

0
%E
100
120

0
%g
100
120

0
%éig

1000
1200




Table B-19 (continue)

e Cleaning  Tine IFT measureme
ESPY&V Step : () d ppg@c;v\er%t}me
3 Rl 0 4

l%.%?l\gm)

éﬁ -
i% @ z
e )
; i
1 3
R3 ,




Table B-19 (continue)

' ' nt IFT
nu Ier Clgtaé%ng Tzrge Upper prase RSl MEESETE Lower phese )pper pﬁgfﬂ%%‘?”&me

Volume (mL L \olume (mL d(mm)  speed (r IFT (m\/m
] & : (m) PG M) pfap) ( peed (fpm %g%g)
2 0.888 103 4
0.888 %%%
0.888 .
0.888 3§
100 0.888 4%
120 0.888 .
R 0 0.888 .
2 0.888 .
0.888 .
0.888 .
0.888 .
100 0.888 .
120 0.888 .
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