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ABSTRACT. The liquid chromatf)graphlc retention behavior of structural isomers of phenols was
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investigated by a change of the mobile phase properties. The retention bebavior of structural isomer of
phenols in reversed phase liquid chromatography was affected by eluent electrolyte added. It can be seen
that this behavior is illustrated by a mechanism of Langumuir isotherm and ion exchange between phenolate
and the reversed phase coated with ions. The retention behavior was represented as two different areas
according to the concentration of the electrolytes. These areas can be explained as counter ion and co-ion
effect, respectively. The maximum retention values were dependent not upon the kinds of organic modifier
but upen the kinds of electrolyte.
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ford Massachusetts, U.S,A.) AE& AR&st
dn ez 2= Model 6000 A £l ol FA,
A 239l Model USK LC FU7|E ~H3-3lt,
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Fig. 1. Chromatograms of structural isomers of phenols
at each solvent composition. (A} o.m.p nitrophenol
30% ACN (in water). {B), oon,p aminophenol; 30%
THEF tin water). (C);: o.m p chlorophenol ; 30% ACN (in
water). (D}, o,mp cresol; 30% THF (in water). Flow
rate; 1.6 mi/min.
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Fig. 2. Capacity factors of structural isomers of nitro-
phenol and aminophenol with increase in concentration
of eluent electrolyte (TBA} in 30% MeOH -water mix-
ture of mobile phase, ~--- : nitrophenol, —: aminophe-

nol,O;0-, .im .a;p structural isomer.
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Fig. 3. Capacity factors of structural isomers of chloro-
phenal and cresol with increase in concentration of the
eluent electrolyte (TBA) in 30% MeOH water mixture
of mobile phase. —--; chlorophenol, —; cresol, © ;0.
7); m=-, & p-structural isomer.
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Fig. 4. Capacity factors of structural isomers of nitro-
pheno) and aminophenol with increase in concentration
of the eluent electrolyte (TPA)in 30% ACN water mix-
ture of mobile phase, ----- : nitrophenol, —— ; aminophe-
nol, O ; o~. 7J; M=, & ; p= structural isomer.
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Fig. 6. Capacity factors of structural isomers of nitro-
phenol and cresol with increase in concentration of the
eluent electrolyte (TPA)in 30% THF water mixture of
mobile phase. ---- » nitrophenol, —; cresol, 0 ;0-, 7:
m-, A ; p—structural isomer.
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Fig. 5. Capacity factors of structural isomers of chloro-
phenol and cresol with increase in concentration of the
eluent electrolyte {TBA) in 30% ACN water mixture of
mobile phase. ----; chloraphenol, —: cresol, O: 6. Gl
m=. a: p-steuctural isomer.
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Fig. 7. Capacity factors of structural isomers of amino-
phenol and chlorophenol with increase in concentration
of the eluent electrolyte (TM A)in 30% THF water mix-
ture of mobile phase. -----; chlorophenol, —; aminophe-
nol, Q; 0~, (3; M=, A ; p-structural isomer.
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Table 1. Selectivity factors(e)as a function of the kinds of eluent electrolyte and its concentratiun in 30% MeOH mobile
phase

TMAMmMM) TPAMM) TBAmMmM)
Phenols -
i 5 10 15 1 2 10 15 i ) 10 13
o- 1.10 1.15 122 1.28 132 1.07 1.06 RE; 1.4 1.0¢ 00 (O
Niti,phenol m- ‘ I B 5 W L0 1.00

p- 106 113 113 1153 195 21 121 114 120 112 1190 LI

N - 173 171 179 L& 1484 L7] 1.72 L83 177 2 149 178
Aminophenol p- ) ) . ) R _ e -
m- 124 131 134 134 148 149 153 145 1638 L1759 L7 164

C ] e{lﬂl ¥ 0 } * N ‘ x 1.

Cresol g: 100 100 100 10 100 100 100 1.00 100 100 100 100
m- 100 100 100 1.00 100 100 100 1.00 1.00 100 100 1.00

Table 2. Selectivity factors{a}as a function of the kinds of eluent electrolyte and its concentration in 30% ACN mobile
phase

TMAmM) TPA{mM) TBAMmM)
1 5 10 15 1 5 10 15 1 5 10 15

Nitsophenol o135 136 142 142 127 130 132 129 141 127 127 126
ropiene P~ 109 114 115 122 103 112 LI2 L10 106 116 115 113

Aminonhenol g: 1,18 126 130 222 181 226 251 220 222 218 21% 2.10
Ll m- 113 114 116 119 122 122 134 117 166 123 114 109

Chiorophetol oo 120 120 121 123 122 121 128 120 121 115 LI5S L10
oropheno m- 110 110 109 110 107 107 109 102 1.09 112 107 107

cresol o- 100 100 100 100 100 100 100 100 100 L00 100 100
reso p~ 110 110 110 110 108 110 111 110 Ll14 112 109 1.09

Phenols

Table 3. Selectivity factors(a)as a function of the kinds of eluent electrolyte and its concentration in 30% THF mobile
phase

TMA{mM) TPA(mMM)} TBA(mMM)
1 5 10 15 1 5 10 15 1 5 10 15

. o 110 100 100 1.00 100 100 100 100 100 100 100 1.00
Nitrophenol o

P 114 114 119 114 124 127 118 119 115 116 110 111

e 214 215 216 222 196 217 223 221 225 204 206 206

P- 144 145 157 153 178 192 168 168 175 149 125 121

Chioropherol g: 130 131 135 137 130 136 130 128 136 128 123 118
oropaena m- 1.1 111 111 112 107 108 112 109 130 140 123 113

Cresol l?n_— 126 127 129 125 117 124 123 105 112 109 1.09 1.09
50 p- 100 100 100 100 100 100 100 100 100 100 100 1.00

Phenols

Aminophenol

Fig. 65 Fig, T4 ¥ 4 g0l TPAS 2 ched Jehiel dalalse] R4E of ot
4ol WHEE e 5x 100 M $2eld Tl 27 vshdeks e ¥ + ok, TBAE %7t
b gger TMAE 394 1 20s o 2&  #¢ o A )75 skt 23 TMA %7}
s gaold Uelske, olsh Wol wiulel RS ME wl 7F WA A vehgeh
£ dehle ASsh AdgdEEoles ¥xol @ ol§ae) frigele FHo) wet 4 Fz o4
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