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Abstract : As for analytes which did not represent the differences of the selectivity on the
stationary and mobile phase, secondary chemical equilibrium theory was applied to study
pH effects on the separation of alkylphenols. Mobile phase was consisted of an aqueous so-
dium carbonate-bicarbonate buffer and acetonitrile. The maximum selectivity for adjacent
peak pairs was predicted from those values of k’ya/ k’s and ApK. The optimum pH deter-
mined by this method was 11.18. pH and solvent selectivity were considered at the same
time to invoke the full range of selectivity effects possible for separations. Quaternary mix-
ture composed of methanol, acetonitrile, tetrahydrofuran and water was adjusted to opti-
mum pH 11.18. As the statistical simplex technique of an overlapping resolution map
(ORM) was used to predict the optimized solvent system. The optimum solvent, which giv-
es complete separation of alkylphenols, was determined as follows MeOH : ACN : THF =14.
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Tuble 1. Optimization of Mobile Phase pH for the Separation of Alkylphenols in 30% ACN

No Alkylphenols® pK, K'a Ka r’ pHopr*
1 Phenol 9.98 4.03 0.00 0.601
3 3-methylphenol 10.09 7.64 0.43 0.998 ’
4 4-methylphenol 10.26 6.75 0.47 0.965 10.78
2 2-methylphenol 10.26 829 0.78 0.994 10.81
10 3, 5-dimethylphenol 10.15 12.16 0.97 0.968 10.82
9 3, 4-dimethylphenol 10.32 14.16 1.62 0.991 10.75
7 2, 5-dimethylphenol 10.40 18.11 2.68 0.994 10.63
5 2, 3-dimethylphenol 10.54 14.39 2.28 0.957 10.77
6 2, 4-dimethylphenol 1059 14.26 311 0.959 10.91
8 2, 6-dimethylphenol 10.62 17.37 363 0.944 10.94

& Alkylphenols are listed in order of elution
b- Correlation coefficient
¢ pHavaH(1/ Dlog(Kia/K's Yava
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Fig. 1. Selectivity as a function of pH for the least

separated peak pairs of alkyviphenols in 307, ACN.
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Table 2. Selectivity(a) of Alkylphenols at Different
pH of Eluent in 30% ACN.

pH

No. Alkylphenols®

10.75 1091  11.18

Phenol

! 285 313 394
3 3-methylphenol
4

1.24 1.30 1.39
1.35 1.39 1.42
1.42 1.45 1.42
1.07 1.10 1.16
1.53 1.52 L.E7
1.10 1.14 113
1.06 1.06 1.08
1.24 1.25 1.26

4-methylphenol
2 2-methylphenol
10 3, 5-methylphenol
9 3, 4-methylphenol
7 2,5-
5 2, 3-methylphenol
6 2, 4-methylphenol
8 2, 6-methylphenol

methylphenol

& Alkylphenols are listed in order of elution
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Fig. 2. Chromatogram of alkylphenols in 3025 ACN at pH 11. 18.
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Fig. 4. Chromatogram of alkylphenols at the optimum conditions.
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Fig. 5. Chromatogram of alkylphenols (a) in 30%
THF(Group 1) (b) in 55% MeOH(Groupll) at pH
11.18.
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