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ABSTRACT : The purpose of this study is to investigate the elution behavior of
monosubstituted phenols and benzenes in micellar liquid chromatographic system,Cus
column-anionic surfactant, sodium dodecyl sulfate(SDS). The partition coefficients be-
tween the micellar pseudophase-water and modified stationary phase-water are calculated
by the relationship between solute retention and micellar mobile phase(SDS) composition.
The free energy of transfer of solute from water to micelle is also calculated from these
values. There is a direct correlation between the hydrophobicity parameters in MLC and
corresponding partition data for 1-octanol- water, which indicates that the hydrophobicity
of molecules plays an important role in the partition for both systems and that quantitat-
ive structure activity relationships(QSAR) are available from studies on micellar partition.
The other purpose of this study is to investigate methylene selectivity of alkyl homologous



series through correlation between retention and the number of carbons. The correlation be-

tween hydrophobicity parameters in MLC and 1-octanol-water paitition dota was also

observed when n- propancl was as a modifier in the mobile phase.
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Table 1. Correlations between 1/k' and [Mm} and various partition coefficients

Compound Slope Intercept r? Psw Puw logPow?
phenol 2.66 0.185 0.999 10.11 56.31 1.51
p-cresol 2.18 0.055 0.999 33.98 153.46 2.03
p-ethylphenol 1.89 0.018 0.999 103.85 404.85 2.56
p-n-propylphenol 1.59 0.002 0.999 934.58 3058.69 3.09
p-i-propylphenol 172 0.003 0.999 623.05 2206.12 3.09
p-n-butylphenol 1.40 —0.003 0.999 - - 3.62
p-t-butylphenol 1.54 0.000 0.999 - - 3.58
p-chlorophenol 2.03 0.021 0.999 89.01 372.81 227
p-bromophenol 1.95 0.012 0.999 155.76 626.06 2.49
p-iodephenol 1.83 0.004 0.999 467.29 1760.62 2.78
p-nitrophenol 3.02 0.088 0.999 21.23 133.00 1.91¢
benzene 1.19 0.048 1.000 33.93 96.35 2.13
toluene 1.06 0.012 0.999 155.76 340.73 2.61
ethylbenzene 0.96 0.001 0.999 1869.16 3693.31 3.13
n-propylbenzene 093 -().009 0.998 - - 3.66
i-propylbenzene 0.97 —0.010 0.999 - - 3.66
n-butylbenzene 0.82 - (1008 0.996 - - 4.18
t-butylbenzene 0.94 —0.013 0.998 - - 4.14
chlorobenzene 1.05 0.009 0.999 207.68 449.73 2.81
bromobenzene 1.02 0.006 0.999 311.53 654.85 3.03
iodobenzene 1.01 0.002 0.999 934.58 1943.31 3.32
nitrobenzene 1.10 0.044 0.998 42,49 97.15 1.86¢

a correlation coeffients
b calculated by Rekker’ s method (ref. 18)
¢ measured by Fujita and Hansch (ref. 19)
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Fig. 1. A schematic representation of the three
“phase” model for micellar liquid chromatography.
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Fig. 2. Plots of 1/k vs.
p-ethylphenol.
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Table 2
tration

. Correlations between k' and logPow for Phenols(n=-11) and Benzenes(n=11) at various SDS concen-

Phenols Benzenes
Concn. (M)
Slope Intercept r* Slope Intercept r*
0.05 6.056 ~5.797 0.982 10.443 —10.662 0.980
0.10 2.670 ~1.527 0.974 3.997 —1.203 0.979
0.15 1.519 -().450) 0.974 1.871 1.128 0.974
0.20 1.042 -0.135 0.969 1.125 1.548 0.969
0.25 0.808 -0.022 0.970 0.824 1.518 0.941

* correlation coefficient
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t-butylbenzene 8.02
chlorobenzene 5.20 6.21
bromobenzene 5.42 6.51
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nitrobenzene 4.29 491
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