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ABSTRACT. Retention behavior of benzoic acid and its derivatives on XAD-2 in the alcoholic
aqueous solution was investigated and separation was attempted. Retention was affected by the
concentration and kinds of added organic solvents, the pH of the aqueous solution, the added RN*t
and the position and kinds of functional group in the sample molecules. Retention of sample acids
in acidic conditions was due to mainly molecular adsorption on nonpolar XAD-2 surface and that
in basic conditions was due to mainly ion-pair model. In these bases a mixed sample was separated
in EtOH 20% aqueous solution at pH 8.50.
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Table 1. Retenion {capacity factors, &) of benzoic
acid and its—derivatives on XAD-2 in buffers centaining
various organic solvents at pH 8.50. Flow rate : 1. 50
mi/min, Vo=0.63, ©=0.10

Solvents
Compounds EtOH n- -
PrOH| BtOH
10% | 20% | 30% |(20%)1(20%)
benzoic acid 0.68]0.51[0390.36|0.32
o-Cl 0.70]0.52(0.50 | 0.39 | 0.32
m-Cl 1.46 1 1.41 [ 1.43 1 1.01 | 0.67
-CI 1.80{1.51 147 1.17 1 0.71
o-Br 0.67
»-Br 2.10
0-CHy 0.50 ] 0.520.4210.37 | 0.30
m~CHjy 0.97{0.86 | 0.67 | 0.64 | 0.43
#-CH, 1.02(0.81 10,72} 0.69 | 0.41
p-OH 0.22
$-NO, 0.90
O—NHz 0. 46
3.5 dinitro 2.36 11.98 | 1.43| 1.47 } 0.97
4-OH, 3-OCH; [0.41}0.32/0.32{0.290.30
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Fig. 1 Retention of p-toluic acid on XAD-2 in the

ahsence and presence of TBAB as a function of pH.

Eluent ; 20 % EtOH—80 % Hx0, £=0.10. Flow rate;
1.0~2.5 mi/min, Vo=0.63 ml.
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Fig. 2 Retention of o-chlorobenzoic acid on XAD-2
in the absence and presence of TBAB as a function
of pH., Eluent;20% EtOH—80% H)O, p=0.10.
Flow rate ; 1. 0~2.5 mi/min, Vo=0.63ml
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Fig. 3 Retention of m—chlorobenzoic acid on XAD-2

in the absence and presence of TBAB as a function
of pH., Eluent; 20 % EtOH-80 % HL, g£=0.10.
Flow rate 3 1, 0~2.5mi/min, Vp=0.63 ml.
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%y : capacity factors for undissocated weak acid;
%_, : capacity factors for dissociate weak acid.
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Fig. 4 Retention of p-chlorobenzoic acid on XAD-2
in the absence and presence of TBAB as a function
of pH. Eluent ; 20 % EtOH-80 % H,0, x#=0. 10 Flow
rate ; 1. 3~2. 5mi/min, Vp=90.63mi
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Table 2. Retention (capacity factors, #') of benzoic
acid and its derivatives on XAD-2 in the absence and
presence of some RN* at pH 6.00. Eluent: 20 %
EtOH-80 % H,0, u=0.10. Flow rate : 2. 50 m{/min,
Vo=0.63 mi

Componds pKa g& TEAB| ;5™ |TBAB

benzoic acid 419 1.16] 1.30 1.38 1.57
o-Cl 2.92 0.67 0.59 0.59 0.95
m-Cl 3.82 4.06 3.17 3.97 6.94
pCl 3.98 4.24 3745{ 6.14 6.94
0-Br 2.84] 0.62] 0.79 1.78 0.95
2-Br 3.97| 5.67 13.68 11.70) 12.30
0-CH, 3.91 1.78 1.59 1.98 1.78
m-CH, 4.27) 3.7¢) 2.97 6.14 5.29
»-CH, 4.36 4.16 3.37 3.57 4.25
$-OH 49_53;3 0.30) 0.59 0.59 0.79
$-NO; 3.41 122 1.2 135 2.97
0-NH, 2I 138 217 178 217

.86 2.38 2.57 8.13
0. 43; 0.79, 0.79 0.75

3, 5~dinitro 2, 82;
4-0H, 3-OCH;

Table 3. Retention (capacity factors, %) of benzoic
acid and its derivatives on XAD-2 in the absence and
presence of some R(YN* at pH8.50. Eluent : 20 % EtOH
-80 % H,O0, ¢=0.10. Flow rate: 2. 5mi/min, Vo=
0. 63 mi

Compounds | pKa g&* TEAB[ 3 ITBAB
bengoic acid 4.19 0.51 o.ﬁ 0. 56% 0.67
o-Cl 2.920 0.52 0.56 0.57 0.67
m=Cl 3.82 1.41 1.52 1.56 2.94
»-C1 3,98 1.51 1.43 1.46 3.13
o-Br 2.84] 0.67, 0.52 0.56 0.95
p-Br 3.97 2.10) 2.08 2.38 4.94
o-CH, 3.911 0.52 0.60 0.62 0.86
m-CH 427 0.86 0.71 0.8 1.37
$-CH, 4.3 0.811 0.65 0.88 1.37
$-OH 4286 0.22 0.20 0.24 0.29
#-NO, 341 0.90 0.81 0.94 1.75
0-NH, >l ] 0.46 0.43 0.48 0.52
3, 5-dinitro 2,82 1.98 1.9 210/ 5.90
4-OH, 3-OCH; 0.32 0.1 0.38| 0.24

AAel ar] s golzz AFLck =% s}
Wz gdel-Gzagzde 35S un
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Table 4. Retention (capacity factors, 2’) of benzoic
acid and its derivatives on XAD-2 in the absence and
presence of TBAB. Eluent : 20 % EtOH-80 % H:O,
£=0.10. Flow rate : 1.0~2.5 ml/min, Vp=0.63m!

NO TBAB TBAB

Compounds pH pH
6.00'8.50‘1(}.00\6‘00‘8.50 10.00
benzoic acid| 1.16) 0.51| 0.52 1.57 0.67] 0.71
»Cl 424 1.51 1.41 6.94 3.13 3.29
p-Br 567 2100 2.19 12.30 4.94| 5.19
$-CHa 4.16 0.81 0.71 4.24 1.37] 1.38
p-OH 0.30] 0.22 0.19] 0.79 0.29 0.27
$-NO, 1.220 0.9 0.90 297 1.75 1.86
oCl 0.67] 0.52 0.48| 0.95 0.67] 0.79
o-Br 0.62 0.67] 0.24] 0.95 0.95 1.14
o-CHa 1.780 0.52] 0.56) 1.78] 0.86 0.76
o-NH, 138 0.46 0.43 217 0.52 0.57
m-Cl 408 1.41 1.37) 6.94 294 310
m-CHs 3.76/ 0.86 0.73) 5.29 1.37 1.38
3,_(53-I<}initm 1.86 1.98 1.90, &13 5.90 6.1d

4 i)

3:0CH, | 043 0.3 0.22 0.75 0.24] 0.22
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Fig. 5 Chromatogram for the separation of weak
organic acids (1. 4-hydroxy, 3-methoxybenzoic acid,
2. p-toluic acid, 3. p-chlorobenzoic acid, 4. 3,5-
dinitrobenzoic, acid, 5. p-bromobenzoic acid) in the
absence of RyN* at pH 8 50. Eluent; 20 % EtOH-80
% H0, #=0.10. Flow rate; 1.0 m{/min, V0=0.63

ml.
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Fig. & Chromatogram for the separation of wesk
organic acids (1. 4-hydroxy, 3-methoxybenzoic acid,
2. p-toluic acid, 3. p-chlorobenzoic acid, 4. 3,5-
dinitrobenzoic acid, 5. p-bromobenzoic acid) in the
presence of TBAB at pH 8.50. Eluent; 20 % EtOH
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