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Hlo]& AMZAA CpEs vholAle] st o] dd whalra oY 38 A|AEC] 713} % (equilibrium solubilization ca-
pacity)E 23 CelA 71A] AZrFEZHI(GOE ol&3ste] SHs5ith 2 i) d3lra oY 7Hsles delrik
29 SEAFACNY7E TVl Wt A2 Mg o R FRAsigith e vhekra @0 o] diE AR AR T ekl
T 2Y°] ¥AF(alkane carbon number, ACN) xfole] wjg} A&z 71-g-3} =& njxed 7185} AF&e Jepfigich

AA 7183 E A3-S 4313} n-octane/n-nonane, n-nonane/n-decane¥} n-decane/n-undecane &35 A|AEIF} o] o]
4—‘jr Eelrs B350 ﬂi—’F po)7F 191 Z9-ol= B8 A (non-selective) 713} F&S LeRAATE dhde] n-oc-
tane/n-decane¥} n-octane/n-undecane <-3-& A|AEIF} o] Bhags Zfol7) 1HT 2 7d9-oli= A& (selective) 7123} 33k

< el

The equilibrium solubilization capacity of the mixture of hydrocarbon oils by Ci2Es nonionic surfactant micellar solution
was measured at 23 C by gas chromatography (GC) analysis. Experimental results indicated that the solubilization capacity
for pure alkanes was found to decrease almost linearly with the alkane carbon number (ACN) of the hydrocarbon oil. For
the binary mixture systems of the hydrocarbon oils both selective and nonselective solubilization behaviors were observed
depending on the difference in ACN of the two hydrocarbon oils. Equilibrium solubilization tests for the hydrocarbon oil
mixtures in Cj;Eg surfactant solutions such as the three n-octane/n-nonane, n-nonane/n-decane and n-decane/n-undecane
mixture systems suggest almost non-selective solubilization. On the other hand, the n-octane/n-decane and n-octane/n-un-
decane systems, where difference in ACN of the two hydrocarbon oils is greater than 1, selective solubilization in favor
of n-octane was conclusively demonstrated.
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Zo)E 7}zt =7 A7 o wheb MSR2 ZH2t 0.4078, 0.2329, 0.0706
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Figure 1. Effect of alkane chain length (ACN) of hydrocarbon oil on
molar solubilization ratio (MSR) in 2.5 wt% Ci;Es nonionic surfactant
solution at 23 TC.
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Figure 2. Molar solubilization ratio (MSR) as a function of mole frac-
tion of n-octane in the initial oil mixture of n-octane and n-nonane at
23 C.

Table 1. Molar Solubilization Ratio (MSR) for n-Decane and n-Un-
decane System at 23 C

Mole fraction Mole fraction

.of n-d@cz'ar'le n-decane n-undecane of n-decane MSR
in the initial ™M) ™M) . .
oo in the micelle
oil mixture
0 - 3.2807 x 107 0 0.0706
0.25 1.4476 x 107 4.1504 x 107 0.2586 0.1205
0.5 3.8300 x 10° 3.5269 x 107 0.5206 0.1583
0.75 6.8441 x 107 2.1247 x 107 0.7631 0.1930
1 1.0823 x 107 - 1 0.2329
= Abolel] el HlE] A 2ol o8] QTS s AxpRA F
o]zl A|2Hlef] oate] AR Tk skt
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o] GCE AHE-3to] Z47Fe] Aol oist 7HsleE SAsiglon, &
Aot AvE GAde] Ao VRV R 'elei 9] A3
ARESE Al E/dA o] FEE LRE MSR 3hO.& 3EA31O] Tables 1~5
o] Z}7} YERSiT). Table 19 YERA n-octane/n-nonane ©]/3% <3t
A AES] 7183 AE AMEste] @YU A 7] n-octane AJ ol
2 MSR b Figure 20 YEPASITE Figure 2004 & = Sl%o]
29 el %7] n-octane Z/do] F7I5el Wl MSR @k vl et
71 & 5 qith ol @ ARl welra el oigh 783
T A8 ANERE & %0] ACNo| FAS4E wskri 2Y9
7HElEE ke, wheba £33 oY AlIAEelA ACNo] #HE 2
o] Aol Fek weta] @Y B30 /M3l nlEst] 5
7V Ao® Azhel 5= Qui33).

AFRFEoA AFskRol GCE AHEEHA] 2.5 wi% CiaEg H]O]&

S 247y T 5 glom, 747be] ghe ARESte] mlolAl Aol 7183}
B Ao 248 AXke A& Figure 39 YERASIT,. Figure 3]
el 27] 2 E3E 49 n-octane 4 W sle] whE mlo]al A

] n-octane 2/ AIZHE & 5 g150] vl Fe] n-octane 7
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Figure 3. Composition in the micellar phase as a function of mole frac-
tion of n-octane in the initial oil mixture of n-octane and n-nonane at
23 C.

Table 2. Molar Solubilization Ratio (MSR) for n-Octane and n-Un-
decane System at 23 C

Mole fraction Mole fraction

0 - 3.2807 x 107 0 0.0706
0.25 3.5586 x 107 5.9488 x 10° 0.3743 0.2046
0.5 1.0914 x 107 6.3680 x 107 0.6315 0.3719
0.75 2.3218 x 107 3.1900 x 107 0.8792 0.5683
1 2.8787 x 107 - 1 0.6195

Table 3. Molar Solubilization Ratio (MSR) for n-Octane and n-Decane
System at 23 C

Mole fraction

Mole fraction

e TR T o e vk
oil mixture in the micelle
0 - 1.0823 x 107 0 0.2329
0.25 44368 x 10° 9.1272 x 10° 03271 0.2919
0.5 1.0854 x 107 7.6080 x 10° 0.5879 0.3973
0.75 2.1853 x 107 4.8850 x 10°  0.8173 0.5754
1 2.8787 x 107 - 1 0.6195
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Figure 4. Molar solubilization ratio (MSR) as a function of mole frac-
tion of n-nonane in the initial oil mixture of n-nonane and n-decane
at 23 C.
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Figure 5. Composition in the micellar phase as a function of mole frac-
tion of n-nonane in the initial oil mixture of n-nonane and n-decane
at 23 C.
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A Aow e 4 Slth33).
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Figure 6. Molar solubilization ratio (MSR) as a function of mole frac-
tion of n-decane in the initial oil mixture of n-decane and n-undecane
at 23 C.
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Figure 7. Composition in the micellar phase as a function of mole frac-
tion of n-decane in the initial oil mixture of n-decane and n-undecane
at 23 C.

Aol 2t 28] 2/l nlEiste] nlo] A el 71-8-5kE] 3o H, ACN
o] A& egdo] 9-4A o7 wlo]d o 7Hg-sE = HEA 7HEsrt
dojip= Ao] of} H| el 718-3K(non-selective solubilization)”}
o= A& & 5= Qo o] gt v 7Hg-shs o] AHE
A Al2Hlo A= ezl vl Qlt). ol & 50, cetyl trimethylammonium
bromide$} sodium dodecyl sulfate?} -2 o] AHE/JA)|2] wio]A
o]l ¢J3t n-heptane/n-hexane & A48 71833219} sodium di-
oxycholate #}o] o]l 2] benzene/cyclohexane &3t A|A~E12] 718
3H31] 9 AT AelME gl vt lom, v dHA 7Hgsh=
7G5S eHE] 27t vl fARRAL o)A (ideality)& LHEL
s EFAIAE Af-ollwt AlgtE] o] dolvk= Ao w uhe STt
Hlo] 2 AlAZ A wto] Aol €]t n-octane/n-decane <3 A|~F1C]
7hg3kE 574 A% A3E Table 40 2oksto] YepRlon, o] A}
ZHE 2 42 %7] n-octane /el = MSR %= Figure 81
ERNRITE Figures 2, 49} 60l 242 YR o] d & 53+ A|AE Q] 2]
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2 2 EE=] 7R3 540l ust A 63

Table 4. Molar Solubilization Ratio (MSR) for n-Octane and n-Nonane
System at 23 C

Mole fraction

Mole fraction

Of n-octane n-octane n-nonane
in the initial ™) ™) _of n-octane — MSR
oil mixture in the micelle
0 - 1.8950 x 107 0 0.4078
0.25 5.8004 x 10° 1.6105 x 107> 0.2648 0.4714
0.5 1.2303 x 107 1.1298 x 107 0.5213 0.5079
0.75 2.0195 x 107 6.2834 x 107 0.7627 0.5698
1 2.8787 x 107 - 1 0.6195
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Figure 8. Molar solubilization ratio (MSR) as a function of mole frac-
tion of n-octane in the initial oil mixture of n-octane and n-decane at
23 T.
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Table 5. Molar Solubilization Ratio (MSR) for n-Nonane and n-Decane

System at 23C

Mole fraction

Mole fraction

of n-nonane n-nonane n-decane
in the initial M) vy Of nnonane  MSR
oil mixture in the micelle
0 - 1.0823 x 107 0 0.2329
0.25 1.2787 % 107 9.2704 x 107 0.2589 0.2692
0.5 77711 x 107 7.0849 x 107 0.5231 0.3197
0.75 3.2386 x 10° 4.0111 x 107 0.7612 0.3615
1 1.8850 x 107 - 1 0.4078
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Figure 9. Composition in the micellar phase as a function of mole frac-
tion of n-octane in the initial oil mixture of n-octane and n-decane at
23 C.
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Figure 10. Molar solubilization ratio (MSR) as a function of mole frac-
tion of n-octane in the initial oil mixture of n-octane and n-undecane
at 23 C.
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Figure 11. Composition in the micellar phase as a function of mole
fraction of n-octane in the initial oil mixture of n-octane and n-un-
decane at 23 TC.
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