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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 ะ

SPo = v ๐ and SPw  = Vw  (A.l)
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)3n2Ap (A.2)

where CT = interfacial tension (mN/m)
ท = number of revolution (rpm) 
e = 3.427 X 104 (mN cm3 min2/m g mm3)
V = 0.31 (mm/sdv)
D = measured drop diameter (sdv)
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 0.5wt% ADPODS, 5wt% AOT and 5wt% Span80 at different NaCl concentrations by using an oil to water ratio of 1:1

Sam ple
num ber %NaCI Phase height (cm ) R elative vo lu m e M s S olu b ilization R el. vol. 

W ater+M id
Rel. vol. 

W aterW ater M iddle O il W ater M iddle O il Sp w Spo
1 0 3 .7 8 0 3 .0 0 0 5 5 7 7 0 0 .4 4 2 9 0 .5 02 5 9 .9 5 0 2 1 .1486 0 .5 5 7 7 0
2 0 .05 4 .0 2 0 2.81 0 .5 8 8 9 0 0 .4 1 1 2 0 .5 02 5 9 .9 5 0 2 1 .7679 0 .5 8 8 9 0
3 0 .07 4 .1 4 0 2 .6 0 0 .6 1 4 4 0 0 .3 8 5 6 0 .5 02 5 9 .9 5 0 2 2 .2 7 5 8 0 .6 14 4 0
4 0 .15 2 .52 1.75 2 .4 9 0 .3 7 3 0 0 .2 5 8 7 0 .3 6 8 4 0 .5 02 5 2 .5 2 8 0 2 .6 1 9 2 0 .6 3 1 6 0 .3 7 3 0
5 0.2 2 .5 6 1.64 2 .6 0 0 .3 7 6 8 0 .2 41 4 0 .3 8 1 8 0 .5 02 5 2 .4521 2 .3 5 2 5 0 .6 1 8 2 0 .3 7 6 8
6 0.3 2 .84 1.46 2 .5 7 0 .4 1 3 4 0 .2 1 2 2 0 .3 7 4 5 0 .5 02 5 1 .7239 2.4981 0 .6 2 5 6 0 .4 1 3 4
7 0.31 2 .8 9 1.58 2 .3 6 0 .4 2 3 6 0 .2 3 1 6 0 .3 4 4 8 0 .5 02 5 1 .5205 3 .0 8 7 7 0 .6 5 5 2 0 .4 2 3 6
8 0 .32 2 .97 1.21 2 .63 0 .4 3 6 4 0 .1 7 7 8 0 .3 8 5 8 0 .5 02 5 1 .2659 2 .2 73 3 0 .6 14 2 0 4 3 6 4
9 0 .35 3 .05 .  1.20 2 .5 7 0 .4 4 7 4 0 .1 7 5 6 0 .3 7 7 0 0 .5 02 5 1 .0466 2 .4 4 7 8 0 .6 2 3 0 0 .4 4 7 4
10 0.43 3 .00 1.50 2 .2 9 0 .4 4 1 7 0 .2 2 0 6 0 .3 3 7 7 0 .5 02 5 1 .1606 3 .2 3 0 0 0 .6 62 3 0 .4 4 1 7
11 0.45 2 .94 1.77 2 .0 6 0 .4 3 4 5 0 .2 6 1 5 0 .3 0 3 9 0 .5 02 5 1 .3027 3 .9 02 3 0.6961 0 .4 3 4 5
12 0 .44 2 .9 9 1.53 2 .2 9 0 .4 36 5 0 .2 2 4 5 0 .3 3 6 0 0 .5 02 5 1.2041 3.2641 0 .6 6 4 0 0 .4 3 9 5
13 0 .4 7 2 .7 6 0 2.11 1.99 0 .4 0 2 2 0 .3 0 7 4 0 .2 9 0 4 0 .5 0 2 5 1.9465 4 .1 7 1 6 0 .7 0 9 6 0 .4 0 2 2
14 0 .48 2 .73 2.21 1.84 0 .4 0 2 8 0 .3 2 5 9 0 .2 7 1 3 0 .5 02 5 1 .9348 4 .5 5 1 7 0 .7 2 8 7 0 .4 0 2 8
15 0 .4 9 2 .8 2 2 .2 9 1.74 0 .4 1 1 2 0 .3 34 5 0 .2 5 4 3 0 .5 02 5 1 .7 67 0 4 .8 8 8 7 0 .7 4 5 7 0 .4 1 1 2
16 0.5 2 .76 2 .23 1.87 0 .4 0 2 6 0 .3251 0 .2 7 2 3 0 .5 02 5 1 .9384 4 .5 3 0 7 0 .7 2 7 7 0 .4 0 2 6
17 0.6 2 .73 2 .5 4 1.53 0 .4 0 1 8 0 .3 7 3 4 0 .2 2 4 8 0 .5 02 5 1 .9550 5 .4 7 6 0 0 .7 7 5 2 0 .4 0 1 8
18 0.75 2 .8 0 2 .5 5 1.46 0 .4 1 1 4 0 .3 7 4 6 0 .2 1 4 0 0 .5 02 5 1 .7628 5 .6 91 5 0 .7 8 6 0 0 .4 1 1 4
19 0.8 2 .8 0 2 .7 0 1.29 0 .4 1 2 9 0 .3971 0 .1 9 0 0 0 .5 02 5 1 .7333 6 .1 7 0 0 0 .8 1 0 0 0 .4 1 2 9
20 1.0 2 .8 7 2 .6 0 1.31 0 .4 2 3 3 0 .3 83 3 0 .1 9 3 5 0 .5 0 2 5 1 .5269 6 .1 0 0 0 0 .8 06 5 0 .4 2 3 3



Table A-2 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.75wt% ADPODS, 5wt% AOT and 5wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
1:1

Sam ple % NaCl P hase h eigh t (cm ) R elative volum e M s Solubilization R el. vol. R el. vol.
num ber W ater M idd le O il W ater M id d le O il Spw Spo W ater+M id W ater

1 0 3 .75 0 3 .2 0 0.5391 0 0 .4 6 0 9 0 .5 3 7 5 9 .3 02 3 0 .7 28 3 0 .5 4 1 2 0
2 0.1 3 .8 0 0 3 .0 0 0 .5 5 8 8 0 0 .4 4 1 2 0 .5 3 7 5 9 .3 02 3 1.0941 0 .5 4 3 6 0
3 0.2 3.93 0 2 .8 8 0 .5 7 7 5 0 0 .4 2 2 5 0 .5 3 7 5 9 .3 02 3 1.4421 0 .5 4 6 7 0
4 0.3 3 .8 6 0 2 .93 0 .5 6 8 5 0 0 .4 31 5 0 .5 3 7 5 9 .3 02 3 1.2742 0 .5 48 3 0
5 0 .4 2 .6 6 1.79 2 .33 0 .3 9 3 0 0 .2 6 3 7 0 .3 4 3 4 0 .5 3 7 5 1 .9912 2 .9 1 4 0 0 .6 5 6 6 0 .3 9 3 0
6 0.5 2 .82 1.50 2.41 0 .4 1 8 5 0 .2 2 3 0 0 .3 58 5 0 .5 3 7 5 1 .5168 2 .6 3 2 9 0 .6 41 5 0 .4 18 5
7 0 .6 2 .6 0 2 .3 6 1.85 0 .3 8 2 5 0 .3 4 6 0 0 .2 71 5 0 .5 3 7 5 2 .1 8 6 9 4 .2 5 7 0 0 .7 2 8 4 8 0 .3 82 5
8 0 .7 2 .5 8 2 .5 9 1.62 0 .3801 0 .3 8 1 7 0 .2381 0 .5 3 7 5 2 .2 3 0 4 4 .8 7 1 7 0 .7 6 1 9 0 .3801
9 0 .8 2 .6 6 2 .63 1.51 0 .3 9 1 0 0 .3 8 6 6 0 .2 2 2 4 0 .5 3 7 5 2 .0 27 5 5 .1 6 5 2 0 .7 7 7 6 0 .3 9 1 0
10 0 .9 2 .75 2 .65 1.43 0 .4 0 2 5 0 .3 8 7 7 0 .2 0 9 9 0 .5 3 7 5 1 .8147 5 .3 9 7 9 0 .7 9 0 1 4 0 .4 02 5
11 1.0 3 .0 0 2 .3 4 1.51 0 .4 3 8 4 0 .3 4 1 6 0 .2 2 0 0 0 .5 3 7 5 1 .1460 5 .2 09 2 0 .7 8 0 0 0 .4 3 8 4



Table A-3 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion 
formation with 1 wt% ADPODS, 5wt% AOT and 5wt% Span80 at different NaCl concentrations by using initial oil to water ratio of 1:1

Sam ple % NaCl Phase height (cm ) R elative v o lu m e M s S olu b iliza tio n Rel. vol. R el. vol.
num ber W ater M idd le O il W ater M idd le O il Sp w Spo W r.ter+M id W ater

1 0 3.61 0 3 .3 2 0 .5 2 1 6 0 0 .4 7 8 4 0 .5 5 9 .0 9 0 9 0 .3 9 3 4 0 .5 2 1 6 0
2 0 .2 3 .62 0 3 .3 0 0 .5 23 3 0 0 .4 7 6 7 0 .5 5 9 .0 9 0 9 0 .4 24 5 0 .5 23 3 0
3 0 .4 3 .6 0 0 3 .2 4 0 .5 2 6 2 0 0 .4 7 3 8 0 .55 9 .0 9 0 9 0 .4 7 6 7 0 .5 2 6 2 0
4 0 .6 2 .7 6 1.18 2 .9 0 0 .4 0 3 7 0 .1 7 2 2 0 .4 2 4 0 0 .5 5 1 .7 50 2 1 .3810 0 .5 7 6 0 0 .4 0 3 7
5 0.7 2 .3 4 2 .5 .3 1.94 0 .3 43 4 0 3 7 1 8 0 .2 8 4 8 0 .5 5 2 .8 4 7 0 3 .9121 0 .7 1 5 2 0 .3 4 3 4
6 0 .72 2 .3 0 2 .73 1.81 0 .3 3 5 8 0 .3 9 8 9 0 .2 6 5 3 0 .55 2 .9 85 1 4 .2 6 6 9 0 .7 3 4 7 0 .3 3 5 8
7 0.75 2 .4 2 2 .55 1.86 0 .3 5 4 9 0.3731 0 .2 7 2 0 0 .55 2 .6381 4 .1 4 4 8 0 .7 2 8 0 0 .3 5 4 9
8 0 .77 2 .45 2 .63 1.75 0 .3 58 4 0 .3 8 5 8 0 .2 5 5 8 0 .55 2 .5 7 4 6 4 .4 4 0 2 0 .7 4 4 2 0 .3 5 8 4
9 0 .8 2 .4 4 2 .6 0 1.77 0 .3 5 8 2 0 .3 8 1 5 0 .2 6 0 4 0 .55 2 .5 79 1 4 .3 5 7 2 0 .7 3 9 6 0 .3 5 8 2
10 0.83 2 45 2 .52 1.86 0 .3 5 8 7 0 .3 9 1 7 0 .2 7 2 5 0 .55 2 .5 6 8 7 4 .1 3 6 8 0 .7 5 0 4 0 .3 5 8 7
11 0.85 2 .47 2 .4 9 1.92 0 .3591 0 .3 6 2 0 0 .2 7 8 8 0 .55 2 .5611 4 .0 2 1 6 0 .7 2 1 2 0.3591
12 0 .87 2 .43 2 .52 1.81 0 .3 5 9 8 0 .3731 0 .2671 0 .55 2 .5 4 9 2 4 .2 3 4 4 0 .7 3 2 9 0 .3 5 9 8
13 0 .89 2 .4 8 2 .5 8 1.72 0 .3 6 6 2 0 .3 8 0 2 0 .2 5 3 6 0 .55 2 .4 3 2 7 4 .4 8 0 4 0 .7 4 6 4 0 .3 6 6 2
14 1.0 2 .52 * 2 .49 1.74 0 .3 7 2 9 0 .3 6 9 4 0 .2 5 7 7 0 .55 2 .3 1 1 8 4 .4 05 3 0 .7 42 3 0 .3 7 2 9
15 1.2 2 .55 2 .5 8 1.65 0 .3 7 6 8 0 .3 8 0 0 0 .2 4 3 2 0 .55 2 .2 4 0 5 4 .6 6 8 9 0 .7 5 6 8 0 .3 7 6 8
16 1.4 2 .63 2 .5 2 1.66 0 .3 8 6 4 0 .3 7 0 2 0 .2 4 3 4 0 .55 2 .0 6 4 7 4 .6 6 5 5 0 .7 5 6 6 0 .3 8 6 4
17 1.5 2.61 2.51 1.66 0 .3 8 4 8 0 .3 7 0 0 0 .2 45 1 0 .5 5 2 .0 9 4 2 4 .6341 0 .7 5 4 9 0 .3 8 4 8
18 1.6 2 .65 2 .5 0 1.69 0 .3 87 5 0 .3 6 5 7 0 .2 4 6 9 0 .5 5 2 .0 4 5 7 4 .6 02 7 0 .7531 0 .3 8 7 5
19 1.8 2 .7 2 2 .4 8 1.60 0 .3 9 9 8 0 .3 6 5 2 0 .2351 0 .55 1 .8225 4 .8171 0 .7 6 4 9 0 .3 9 9 8
20 2 .0 2 .7 0 2 .4 4 1.92 0 .3 9 9 5 0 .3 6 0 8 0 .2 3 9 7 0 .5 5 1 .8 26 8 4 .7 3 3 0 0 .7 60 3 0 .3 9 9 5



Table A-4 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.5wt% ADPODS, 3wt% AOT and 5wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
1:1

Sam ple
num ber % NaCl P hase height (cm ) R elative  volum e M s S olu b ilization Rel. vol. 

W ater
R el. vol. 

O ilW ater M idd le O il W ater M id d le O il Sp w Spo
1 0 3 .60 0 3 .25 0 .5 2 6 0 0 0 .4 7 4 0 0 .4 0 2 5 12 .42 24 0 .6 4 5 6 0 .5 2 6 0 0 .4 7 4 0
2 0.1 3 .38 0 3 .4 9 0 .4 9 2 4 0 0 .5 0 7 6 0 .4 0 2 5 12 .4224 0 0 .4 9 2 4 0 .5 0 7 6
3 0 .2 3 .44 0 3 .43 0 .5 0 0 4 0 0 .4 9 9 6 0 .4 0 2 5 12 .4224 0 .0 0 9 0 0 .5 0 0 4 0 .4 9 9 6
4 0.3 3 .14 0 3 .72 0 .4 57 3 0 0 .5 4 2 7 0 .4 0 2 5 1 .0608 2 .0 1 2 5 0 .4 57 3 0 .5 4 2 7
5 0 .4 3 .20 0 3 .67 0 .4 6 5 6 0 0 .5 3 4 4 0 .4 0 2 5 0 .8 5 5 2 2 .0 12 5 0 .4 6 5 6 0 .5 3 4 4
6 0.5 3 .04 0 3 .8 6 0 .4 4 0 9 0 0 .5591 0 .4 0 2 5 1.4683 2 .0 12 5 0 .4 4 0 9 0.5591
7 0 .6 3 .07 0 3 .78 0 .4 4 8 4 0 0 .5 5 1 6 0 .4 0 2 5 1.2811 2 .0 12 5 0 .4 48 4 0 .5 5 1 6
8 0 .7 3.05 0 3 .84 0 .4 4 3 0 0 0 .5 5 7 0 0 .4 0 2 5 1.4155 2 .0 12 5 0 .4 4 3 0 0 .5 5 7 0
9 0 .8 3 .09 0 3.81 0 .4 4 7 8 0 0 .5 5 2 2 0 .4 0 2 5 1.2961 2 .0 12 5 0 .4 4 7 8 0 .5 5 2 2
10 0 .9 3 .07 0 3 .7 9 0 .4 4 7 8 0 0 .5 5 2 2 0 .4 0 2 5 1.2973 2 .0 12 5 0 .4 47 8 0 .5 5 2 2
II 1.0 3 .08 0 3.81 0 .4 4 6 9 0 0 .5531 0 .4 0 2 5 1 .3197 2 .0 12 5 0 .4 4 6 9 0.5531
12 1.2 3.04 0 3 .82 0 .4 4 3 0 0 0 .5 5 7 0 0 .4 0 2 5 1 .4169 2 .0 12 5 0 .4 4 3 0 0 .5 5 7 0
13 1.3 2 .99 0 3 .88 0 .4 3 5 7 0 0 .5 64 3 0 .4 0 2 5 1.5985 2 .0 1 2 5 0 .4 3 5 7 0 .5 64 3
14 1.4 2 .99 0 3.91 0 .4 3 3 7 0 0 .5 66 3 0 .4 0 2 5 1.6472 2 .0 1 2 5 0 .4 3 3 7 0 .5 66 3
15 1.5 3 .2 0 0 3 .6 6 0 .4 6 6 7 0 0 .5 33 3 0 .4 0 2 5 0 .8 2 8 4 2 .0 1 2 5 0 .4 6 6 7 0 .5 33 3
16 1.6 3.21 0 3 .67 0 .4 66 1 0 0 .5 3 3 9 0 .4 0 2 5 0 .8 4 1 2 2 .0 1 2 5 0 .4661 0 .5 3 3 9
17 1.7 3 .24 0 3 .65 0 .4 7 0 4 0 0 .5 2 9 6 0 .4 0 2 5 0 .7 3 4 5 2 .0 1 2 5 0 .4 7 0 4 0 .5 2 9 6
18 1.8 3 .24 0 3 .6 0 0 .4 7 3 3 0 0 .5 2 6 7 0 .4 0 2 5 0 .6 6 3 4 2 .0 1 2 5 0 .4 73 3 0 .5 2 6 7
19 1.9 3 .19 0 3 .6 6 0 .4 6 5 3 0 0 .5 3 4 7 0 .4 0 2 5 0 .8 6 1 0 2 .0 1 2 5 0 .4 65 3 0 .5 3 4 7
20 2 .0 3.21 0 3 .68 0 .4 6 5 2 0 0 .5 3 4 8 0 .4 0 2 5 0 .8 6 4 9 2 .0 1 2 5 0 .4 6 5 2 0 .5 3 4 8



Table A-5 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.5wt% ADPODS, 4wt% AOT and 5wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
1:1

Sam ple
number % NaCl Phase height (cm ) R elative volum e M s S olu b ilization R el. vol. 

W ater
Rel. vol. 

OilW ater M iddle O il W ater M idd le O il Spw Spo
1 0 3 .08 0 3 .7 7 0 .4 4 9 8 0 0 .5 5 0 2 0 .4 5 2 5 2 .2 62 5 0 0 .4 4 9 8 0 .5 5 0 2
2 0.1 4 .15 0 2 .6 8 0 .6 0 7 3 0 0 .3 9 2 7 0 .4 5 2 5 2 .2 62 5 2 .3 7 0 5 0 .6 07 3 0 .3 9 2 7
3 0..3 3 .0 0 0 3 .83 0 .4 39 5 0 0 .5 6 0 5 0 .4 5 2 5 1.374 11 .0497 0 .4 3 9 5 0 .5 60 5
4 0.4 3 .1 7 0 3 .6 8 0 .4 6 2 7 0 0 .5 37 3 0 .4 5 2 5 0 .8 2 5 2 11 .0497 0 .4 6 2 7 0 .5 37 3
5 0.5 2 .8 9 0 3 .9 0 0 .4 2 6 0 0 0 .5 7 4 0 0 .4 5 2 5 1.6357 11 .04 97 0 .4 2 6 0 0 .5 7 4 0
6 0 .6 2 .95 0 2 .8 8 0 .4 3 2 2 0 0 .5 6 7 8 0 .4 52 5 1 498 5 11 .04 97 0 .4 3 2 2 0 .5 6 7 8
7 0.7 2.91 0 3 .9 0 0 .4 2 7 2 0 0 .5 7 2 8 0 .4 52 5 1.6082 11 .0497 0 .4 2 7 2 0 .5 7 2 8
8 0.75 2 .83 0 3.93 0 .4 1 8 9 0 0 .5811 0 .4 52 5 1.7918 11 .0497 0 .4 1 8 9 0 .5811
9 0.8 2.91 0 3 .9 0 0 .4 2 7 2 0 0 .5 7 2 8 0 .4 52 5 1.6087 11 .04 97 0 .4 2 7 2 0 .5 7 2 8
10 0.9 2 .9 2 0 3 .8 9 0 .4 2 8 4 0 0 .5 7 1 6 0 .4 52 5 1.5822 11 .0497 0 .4 2 8 4 0 .5 7 1 6
11 1.0 2 .8 6 0 4.01 0.4161 0 0 .5 8 3 9 0 .4 5 2 5 1.8548 11 .0497 0 .4161 0 .5 8 3 9
12 1.5 3 .1 2 0 3 .5 9 0 .4 6 4 9 0 0 .5351 0 .4 5 2 5 0 .7 7 5 0 11 .0497 0 .4 6 4 9 0.5351
13 2.0 3 .24 0 3 .53 0 .4 7 8 9 0 0 .5211 0 .4 5 2 5 0 .4 6 6 9 11 .0497 0 .4 7 8 9 0.5211



Table A-6 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.5wt% ADPODS, 5wt% AOT and lwt% Span80 at different NaCl concentrations by using initial oil to water ratio by
1:1

Sam ple %NaCI Phase h eigh t (cm ) R elative volum e M s S olu b ilization Rel. vol. R el. vol.
num ber W ater M iddle O il W ater M idd le O il 0 .3 0 2 5 Spw Spo W ater+M id W ater

1 0 3.71 0 3 .1 4 0 .5 4 1 4 0 0 .4 5 8 6 0 .3 0 2 5 16 .52 89 1 .3 67 0 0 .5 4 1 4 0
2 0.1 3 .6 2 0 3 .2 4 0 .5 2 8 0 0 0 .4 7 2 0 0 .3 0 2 5 16 .52 89 0 .9 2 4 7 0 .5 2 8 0 0
3 0.2 3 .6 6 0 3 .15 0 .5 3 6 9 0 0 .4631 0 .3 0 2 5 16 .52 89 1 .2188 0 .5 3 6 9 0
4 0.3 3 .72 0 3 .1 2 0 .5 4 3 4 0 0 .4 5 6 6 0 .3 0 2 5 16 .52 89 1 .4362 0 .5 43 4 0
5 0.4 3.65 0 3 .1 7 0 .5 3 5 7 0 0 .4 6 4 3 0 .3 0 2 5 16 .5289 1 .1786 0 .5 3 5 7 0
6 0.5 3.61 0 3 .2 9 0 .5231 0 0 .4 7 6 9 0 .3 0 2 5 16 .5289 0 .7 6 2 7 0.5231 0
7 0.6 3 .62 0 3.25 0 .5 2 6 9 0 0 .4731 0 .3 0 2 5 16 .5289 0 .8 8 7 7 0 .5 2 6 9 0
8 0.7 3 .6 9 0 3 .1 9 0 .5 3 6 9 0 0 .4631 0 .3 0 2 5 16 .5289 1 .2186 0 .5 3 6 9 0
9 0.8 3 .6 0 0 3 .22 0 .5 2 7 8 0 0 .4 7 2 2 0 .3 0 2 5 16 .5289 0 .9 2 0 2 0 .5 2 7 8 0
10 0.9 3 .6 2 0 3 .22 0 .5 2 9 2 0 0 .4 7 0 8 0 .3 0 2 5 16 .52 89 0 .9 6 4 6 0 .5 29 2 0
11 1.0 3.63 0 3 .2 7 0 .5 2 5 8 0 0 .4 7 4 2 0 .3 0 2 5 16 .52 89 0 .8 5 3 5 0 .5 2 5 8 0
12 1.1 3 .43 0 .1 7 3 .2 5 0 .5 0 0 6 0 .0 25 3 0 .4841 0 .3 0 2 5 0.2361 0 .8 5 4 9 0 .5 2 5 9 0 .5 0 0 6
13 1.2 .3 .45 0 .27 3 .1 6 0 .5 0 1 8 0 .0 3 9 2 0 .4 5 8 9 0 .3 0 2 5 0 .2 3 5 2 1 .3576 0.5411 0 .5 0 1 8
14 1.3 3 .3 7 0 .28 3 .1 8 0 .4 9 2 8 0 .0 41 3 0 .4 6 5 9 0 .3 0 2 5 0.2371 1 .1274 0 .5341 0 .4 9 2 8
15 1.4 3 .3 8 0 .1 7 3.31 0 .4 93 1 0 .0 24 3 0 .4 8 2 6 0 .3 0 2 5 0 .2 2 8 9 0 .5 7 5 8 0 .5 1 7 4 0 .4931
16 1.5 3.41 0 .1 7 3 28 0 .4 9 7 4 0 .0 2 4 8 0 .4 7 7 8 0 .3 02 5 0 .0 8 6 8 0 .7 3 2 7 0 .5 2 2 2 0 .4 9 7 4
17 1.6 3 .4 7 0 .1 2 3 .2 7 0 .5 0 5 8 0 .0 1 7 4 0 .4 7 5 9 0 .3 02 5 0 .0 98 5 0 .7 6 4 4 0 .5231 0 .5 0 5 8
18 1.7 3 .4 0 0 .1 4 3.31 0 .4 9 6 6 0 .0 2 0 7 0 .4 8 2 6 0 .3 0 2 5 0 .1 1 1 0 0 .5 74 3 0 .5 1 7 4 0 .4 9 6 6
19 1.8 3 .4 7 0 .1 4 3 .23 0 .5 0 7 5 0 .0 20 3 0 .4 7 2 2 0 .3 0 2 5 0 .1 2 5 9 0 .9 18 3 0 .5 2 7 8 0 .5 0 7 5
20 2.0 3 .3 8 0 .2 2 3 .2 6 0 .4 9 3 4 0 .0 3 1 8 0 .4 7 4 8 0 .3 0 2 5 0 .2 1 7 0 0 .8341 0 .5 2 5 2 0 .4 9 3 4



Table A-7 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.5wt% ADPODS, 5wt% AOT and 2wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
1:1

Sam ple
number % NaCl Phas.* h eigh t (cm ) R ela tiv e  v o lu m e M s S olu b ilization R el. vol. 

W ater+M id
Rel. vol. 

W aterW ater M idd le O il W ater M id d le O il Spw Spo
1 0 3 .6 6 0 3 .25 0 .5 2 9 9 0 0 .4701 0 .3 5 2 5 14 .1844 0 .8 4 7 2 0 .5 2 9 9 0
2 0.1 3 .65 0 3.13 0 .5 38 3 0 0 .4 6 1 7 0 .3 5 2 5 14 .1844 1 .0789 0 .5 38 3 0
3 0.2 3 .63 0 3 .1 6 0 .5351 0 0 .4 6 4 9 0 .3 5 2 5 14 .1844 0 .9 9 4 4 0 .5351 0
4 0.3 3 .62 0 3 .1 6 0 .5 3 3 7 0 0 .4 66 3 0 .3 5 2 5 14 .1844 0 .9 5 5 9 0 .5 3 3 7 0
5 0.4 3 .6 9 0 3.11 0 .5 4 2 6 0 0 .4 5 7 4 0 .3 5 2 5 14.1844 1.2091 0 .5 4 2 6 0
6 0.5 3 .66 0 3.13 0 .5391 0 0 .4 6 0 9 0 .3 5 2 5 14.1844 1 .1078 0 .5391 0
7 0.6 3 .70 0 3 .0 9 0 .5451 0 0 .4 5 4 9 0 .3 52 5 14.1844 1 .2789 0 .5451 0
8 0.7 3 .66 0 3 .10 0 .5 4 1 7 0 0 .4 58 3 0 .3 5 2 5 14 .1844 1.1841 0 .5 4 1 7 0
9 0.8 2 .79 1.18 2 .85 0 .4 0 8 7 0 .1 7 3 2 0 .4181 0 .3 5 2 5 2 .5 8 9 0 2 .3231 0 .5 8 1 9 0 .4 08 7
10 0 .9 2 .69 1.16 2.71 0 .4 10 4 0 .1 7 6 5 0 .4131 0 .3 5 2 5 2 .5 4 2 0 2 .4 6 4 2 0 .5 8 6 9 0 .4 10 4
11 1.0 2 .72 1.52 2 .56 0 .4 0 0 4 0.2231 0 .3 7 6 5 0 .3 5 2 5 2 .8 2 6 9 3 .5 03 3 0 .6 23 5 0 .4 00 4
12 1.5 2 .88 1.44 2 .52 0 .4 2 0 9 0 .2 1 0 4 0 .3 6 8 7 0 .3 52 5 2 .2 4 4 0 3 .7 26 2 0 .6 31 3 0 .4 2 0 9
13 2 .0 2 .8 9 1.69 2 .22 0.4251 0 .2 4 9 0 0 .3 2 5 9 0 .3 5 2 5 2 .1 2 4 7 4 .9 3 8 2 C.674I 0 .4251



Table A-8 Volume fractions of water, middle, and oil phase and solubilization parameters of oil and water phases in microemulsion
formation with 0.5wt% ADPODS, 5wt% AOT and 3wt% Span80 at different NaCl concentrations by using initial oil to water ratio of
1:1

Sam ple
num ber % NaCl Phase h eigh t (cm ) R elative vo lu m e M s S olu b ilization Rel. vol. 

W ater+M id
R el. vol. 

W aterW ater M idd le O il W ater M idd le O il Sp w Spo
1 0 3 .64 0 3 .1 7 0 .5 34 5 0 0 .4 6 5 5 0 .4 02 5 12 .42 24 0 .8 56 3 0 .5 34 5 0
2 0.1 3 .66 0 3 .12 0 .5 40 3 0 0 .4 5 9 7 0 .4 02 5 12 .4224 1.0001 0 .5 40 3 0
3 0.2 3 .70 0 3 .0 7 0 .5 4 7 0 0 0 .4 5 3 0 0 .4 02 5 12 .4224 1.1673 0 .5 4 7 0 0
4 0.3 2 .08 1.87 2 .9 9 0 .2 9 9 6 0 .2691 0 .4 31 3 0 .4 02 5 4 .9 7 7 9 1.7071 0 .5 6 8 7 0 .2 9 9 6
5 0.4 2 .36 1.73 2 .6 6 0 .3 4 9 2 0 .2 5 6 6 0 .3 9 2 0 .4 02 5 3 .7 4 6 0 2 .6 2 7 9 0 .6 0 5 8 0 .3 49 2
6 0.5 2 .57 1.70 2 .4 9 0 .3 80 3 0 .2 51 2 0 .3 6 8 6 0 .4 02 5 2 .9 7 4 9 3 .2 65 7 0 .6 31 5 0 .3 80 3
7 0.6 2.64 2 .2 9 1.82 0 .3 9 0 9 0 .3 39 2 0 2 6 9 9 0 .4 02 5 2 .7111 5 .7164 0 .7301 0 .3 9 0 9
8 0.7 2 .67 2 A \ 1.99 0 .3 9 5 0 0 .3 1 1 7 0 .2 9 3 2 0 .4 02 5 2 .6 0 7 8 5 .1 36 7 0 .7 0 6 7 0 .3 9 5 0
9 0.8 2 .68 2 .2 0 1.92 0 .3 9 3 5 0 .3 2 4 0 0 .2 8 2 5 0 .4 02 5 2 .6 4 5 2 5 .4 03 7 0 .7 17 5 0 .3 93 5
10 0.9 2.64 2 .14 1.95 0 .3 9 2 8 0 .3 17 3 0 .2 8 9 9 0 .4 02 5 2 .6 6 3 9 5 .2 1 8 9 0 .7101 0 .3 92 8
11 1.0 2 .72 2.13 1.94 0 .4 0 0 8 0 .3 13 4 0 .2 8 5 8 0 .4 02 5 2 .4 6 4 0 5 .3 21 3 0 .7 14 2 0 .4 0 0 8
12 1.1 2 .8 9 2 .0 2 1.80 0 .4 3 0 8 0 .3 00 5 0 .2 6 8 6 0 .4 0 2 5 1 .7185 5 .7 48 2 0 7313 0 .4 30 8
13 1.2 2.81 2 .15 1.83 0 .4 1 3 7 0 .3 16 2 0.2701 0 .4 0 2 5 2 .1 4 4 6 5.7121 0 .7 2 9 9 0 .4 1 3 7
14 1.3 2 .84 2 .1 2 1.93 0 .4 15 3 0 .3 0 8 6 0 .2761 0 .4 0 2 5 2 .1 03 3 5 .5 63 5 0 .7 2 3 9 0 .4 15 3
15 1.4 2 .88 2 .0 8 1.86 0 .4 2 2 4 0 .3 0 4 9 0 .2 7 2 6 0 .4 02 5 1 .9268 5 .6 49 5 0 .7 27 3 0 .4 2 2 4
16 1.5 2 .8 7 2.01 1 98 0 .4181 0 .2 9 3 0 0 .2 8 8 8 0 .4 0 2 5 2 .0 3 3 6 5 .2 46 8 0.7111 0 .4181
17 1.6 2 .9 7 1.84 1.98 0 .4 3 7 4 0 .2 7 0 7 0 .2 9 1 9 0 .4 0 2 5 1 .5 55 8 5 .1 69 4 0.7081 0 .4 3 7 4
18 1.7 2 .9 2 1.70 2 .2 4 0 .4 2 6 4 0 .2 4 7 4 0 .3 2 6 2 0 .4 0 2 5 1.8295 4 .3 17 3 0 .6 7 3 8 0 .4 2 6 4
19 1.8 2 .95 1.83 2 .03 0 .4 33 1 0 .2 6 8 2 0 .2 9 8 8 0 .4 0 2 5 1 .6 63 0 5 .0 0 0 0 0 .7 01 3 0 .4331
20 2 .0 3 .0 6 1.64 2 .1 0 0 .4 50 3 0 .2 4 0 4 0 .3 09 3 0 .4 0 2 5 1 .2349 4 .7 3 8 8 0 .6 9 0 7 0 .4 50 3
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Append ix  B  Experm ental Data o f Detergency Experim ent

1. VoDetergency (%D)

The detergency p e r f o r m a n c e  c a n  b e  d e te r m in e d  by %Detergency, it is 
calculated from the f o l lo w in g  e q u a t io n  :

%  D e te rg e n c y  =  |( A - B ) / ( C o - B o ) ] x lO O

where A  =  a v e r a g e  r e f le c ta n c e  o f  th e  soiled swatches after washing 
B  = a v e r a g e  r e f le c ta n c e  o f  th e  soiled swatches before 

w a s h in g
C o  =  a v e r a g e  r e f le c ta n c e  o f  th e  unsoiled swatches before

w a s h in g

2. % O il Rem oval

The oil removal is c a lc u la te d  f ro m  th e  calibration curve for colored motor
oil.

M o to r  o il c o n c e n t r a t io n  (ppm)

F igure B - l Relationship b e tw e e n  c o lo r e d  m o to r  oil concentration and the 
absorbance measured at 5 2 0  n m .
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Table B-l Relationship between colored motor oil concentration and the absorbance
measured at 520 nm

Motor oil concentration 
(ppm) Absorbance

500 0.051
800 0.081
1000 0.090
2000 0.157
3000 0.236
5000 0.392
8000 0.637
9000 0.708

3. % A D P O D S  Concentration

The ADPODS concentration is calculated from the calibration curve for 
Dowfax8390.

Figure B-2 Relationship between ADPODS concentration and the absorbance 
measured at 235 nm.
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Table B-2 Relationship between ADPODS concentration and the absorbance 
measured at 235 nm

Motor oil concentration 
(ppm) Absorbance

'รุ 0.086
5 0.142
7 0.195
10 0.274
15 0.441
18 0.513
20 0.567
25 0.710
28 0.790
30 0.839
35 0.992

»
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