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ABSTRACT. The retention mechanism and separation of various aromatic sulfonic and carboxylic
acids on reversed-phase liquid chromatographic column were studied in the mobile phase containing
dodecyltrimethylammonium bromide (DTAB). The retention mechanism was found to be followed
the ion-interaction model where the DTAB occupies a primary layer at the stationary phase while
the sample anions and other co-anions in the system compete for forming the secondary layer.
The capacity factors of samples were influenced by the several factors such as pH, concentration
of various organic solvents, co-anions in the mobile phase and functional groups in sample molecules.
Some mixtures of organic samples were attempted to separate under optimum condition.
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Table 1. Capacity factor of aromatic sulfonic acids on the ODS column as a function of the concentration of
DTAB

Concentration of DTAB, mM.¢ Concentration of DTAB, mM.?
Compound
0.5 1.0 5.0 1.0 10 50
BSA 2.64 5.36 10. 82 1.00 3.00 3.82
m-NO, BSA 3.82 6.73 14. 45 1.09 3.55 4.27
»CH; BSA 3.91 7.09 15.55 1.09 3.73 4.55
#-Cl BSA 5.09 11.27 24.73 1.27 4.45 591
p»CsHs BSA 6.27 12.09 29.64 1.55 5.00 7.36
Sulfosalicylic 16. 36 37.27 >80 2.00
1-NSA 7.91 14.91 39.00 1.64 5.82 7.73
1-NOH-4-SA 4.64 8.27 21.55 1. 4 3.91 4.45
1-NOH-5-SA 3.64 6.64 17.36 1.00 3.09 3.64
1-NOH-8-SA 9.27 26. 27 >50 1.86 7.54 10.45
2-NHz-1-NSA 7.18 12.09 35. 36 1.45 5.36 7.27
N-1, 5-DSA 14.55 .64 )50 1.45 12.36 14. 00
N-2, 7-DSA 13.82 31.00 >50 1.45 11.55 12.91

4 40% MeOH. * 60%MeOH. BSA: Benzenesulfonic acid, NSA: Naphthalenesulfonic acid, NOH-SA: Naph-
tholsulfonic acid, N-DSA: Naphthalene disulfonic acid.

Table 2. Capacity factor of aromatic carboxylic acids on the ODS column as a function of the concentration
of DTAB

Concentration of DTAB, mf Concentration of DTAB, mM?
Compound
0.5 1.0 5.0 1.0 10 50
BA 4.36 8.55 22.18 1.64 4.95 6.91
o-Cl BA 4.00 8.27 21.55 1.55 4.50 6.09
m-Cl BA 13.55 32.91 ¥50 2.68 9.55 4. 27
#-Cl BA 13.73 33.82 50 2.73 9.64 14. 50
o-CH; BA 4.73 9.73 23.82 1.82 5.09 7.18
m-CHs BA 7.09 15.09 38.09 2.09 6. 00 7.91
»-CH; BA 7.18 15.18 37.23 2.09 6.09 8.09
#-NO, BA 5.45 12.45 30.18 1.82 5.91 7.91
o-Br BA 4,91 9.82 24.73 1.82 5.45 7.91
Anisic 5.45 8.36 21.73 1.68 4.50 6.09
p-NH, salicylic 1.82 1.91 2.00 1.45 1.73 1.82
o-BBA 14.45 40.18 50 2.73 9.45 13.00
1-Naphthoic 10.36 23.36 >50 2.55 8.77 12.92
3,5-DNBA 7.73 16.73 2.18 7,64 10.18

« 40% MeOH. * 60% MeOH. BA: Benzoic acid, BBA: Benzoylbenzoic acid, DNBA: Dinitrobenzoic acid.
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Tabie 3. Capacity factor of aromatic polycarboxylic acids on the ODS column as a function of the concentration

of DTAB
Co d IConcentration of DTAB(mM) in 40% MeOH!Concentration of DTAB(mM) in 60% MeOH
mpoun
0.0 0.2 0.5 1.0 5.0 0.0 0.5 1.0 5.0 10
Phthalic 0.00 227 5.82 15.27 44.91 0.00 1.18 1.64 4.00 6.18
Homophthalic 0.00 218 4.73 10.82 35.64 0.00 1.09 1.36 3.27 4.45
1,2,3-BTCA 0.00 2,36 17.64 >50 0. 00 1.27 1.9 10.27 17.91
1,2,4-BTCA 0.00 2.3 19.36 50 0.00 .27 200 10.36 21.36
1.3.5-BTCA 0.00 23 2500 )50 0.00 .18 2.36 14.73 34.91
1,2,4,5-BTeCA 0.00 473 44.18 >50 0.00 1.34 2.82 23.36
Mellitic 0.00 5.3 )50 >50 0. 00 3.3 518
BTCA: Benzenetricarboxylic acid, BTeCA: Bezenetetracarboxylic acid.
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Fig. 1. The effect of DTAB concentration on the
reciprocal capacity factors of aromatic acids in 40%
MeOH 1:p-Cl BSA, 2:1-NOH-4-SA, 3:BA,
4 : BSA.
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Fig.2. The eftect of ionic strength on the reciprocal
capacity factors of aromatic acids. Mobile phase; 40%
MeOH-60% HO (v/v) containing 1.0mM DTAB.
1: Anisic, 2:0-Cl BA, 3:m-NO, BSA, 4:BSA.
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Fig.3. The effect of amount of analytes on the reci-
procal capacity factors of aromatic acids. Mobile
phase; 40% MeOH-60% H,O(v/v) containing 1.0mM
DTAB and 0.01M NaCl. 1 : ¢-Cl BA, 2: m-NOz BA.
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Fig.4. The effect of ionic strength on the reciproeal
capacity factors of DTAB. Mobile phase; 10% MeCH-
90% HO(v/v) containing NaCl.
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Table 4. Capacity factor of aromatic acids on the kind of organic solvent*

Organic solvent Organic solvent
Compound Compound
AN MeOH EtOH AN MeOH EtOH
BSA 1.27 5.36 4.91 o-Cl BA 2.55 8.27 7.41
m-NQ, BSA 1.82 6.73 6. 05 o-CH3; BA 2.91 9.73 6. 27
$-CH; BSA 1.91 7.09 6.27 m-CHz BA 3.64 15. 09 7.86
»-Cl BSA 2.18 11.27 9.22 ?-CH; BA 3.73 15.18 7.64

«Mobile phase; 40% organic solvent-60% HO(v/v)

gl Ag] Apo| 7} viehd Rer A7, 40%
MeOH, 1.0mM DTAB &3l 4 &48 A&
Zof L3 AE Table 1914 vs] 23 v
3} 2e £A% FoHEH

BSA(5.36) < m-NQ; BSA(6.73) < p-CH,
BSA(7.09)<p-Cl BSA(11.27) < p-C;H; BSA
(12.09) < 1~-NSA (14. 91) <sulfosalicylic(37. 27}
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containing 1.0%x10-3M DTAB.
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Table 5. Capacity factor of aromatic sulfonic acids
on the ODS column as a function of the ienic strength
in the presence of DTAB*

Concentration of Chloride Ion, mM
Compound

0.0 0.2 1.0 20 10 100

BSA 5.36 3.36 3.18 3.18 2.64 1.82
m-NO, BSA| 6.73 4.77 4.3% 4.36 3.45 2.64
p-CH; BSA | 7.09 5.64 555 5.26 4.09 2.73
p-Cl BSA |11.27 809 7.91 7.82 582 4.45
p-CoHs BSA!12.08 9.18 9.18 9.00 7.27 4.91

* Mobil phase;40% MeOH-60% HO(v/v) containing
1.0x1073M DTAB.
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Table 6. Capacity factor of aromatic acids on the ODS column as a function of pH in the absence and presence
of DTAB*

Absence of DTAB 1.0Xx103M DTAB

Compound pKa; pH pH

2.0 30 4.0 50 60 7.0 20 3.0 40 50 60 7.0

BSA .27 0.81 0.77 0.56 0.5¢ (.42 2,86 58 650 673 673 6.73
m-NO, BSA 1.45 1.00 0.91 0.64 0.55 0.45 3.45 8.09 900 909 9214 9.08
1-NSA 1.82 1.45 1.45 1.18 0.73 0.52 | 12.18 28.55 31.27 32.64 32,73 32.73
BA 4.20 3.00 300 300 0.8 0.73 0.05 3.18 3.27 4.00 6.5011.95 12.09
o-Cl BA 2.92 3.00 291 1.8 077 0.64 0.45 3.82 4.55 10.09 10.14 10.27 10.27
#-Cl BA 3.98 6.64 6.55 6.27 1.64 1.55 0.77 7.64 7.82 12.18 27.41 27.82 27.82
Phthalic 2.89 1.3 1.36 1.27 0.73 0.45 0.33 1.73 3.36 7.41 11.95 12.64 12.73

Homophthalic] 3.72 1.82 1.8 1.73 0.78 (.55 0.36 2.27 2.55 4.00 11.27 11.64 11.82

* Mobile phase; 40% MeOH-60% HzO(v/v) containing 0. 01M NaCl.
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Fig.5. Separation of aromatic sulfonic acids at¢ pH
2.00. Mobile phase; 40% MeOH-60% H,O(v/v)con-
taining 1.00x10~3M DTAB and 0.01M NaCl. 1:
2-NHz-1-NSA (0. 2¢g), 2:BSA(2.8pg), 3:m-NO;
BSA (0.154g), 4: p-CH; BSA(3.4ug). 5: p-Cl BSA
(11.548), 6:p-CoHs BSA(1.86ug), 7:1-NSA(0.9
rg). 8:1-NOH-8-SA(0. 8ug).
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Fig. 6. Separation of aromatic carboxylic acids at pH
3.00. Mobile phase; 40% MeOH-60% HoC(v/v) conta-
ining 1. 00X 1073} DTAB and 0.013 NaCl. 1: p-NH;
salicylic (0.3pg), 2:1,2,3-BTCA(0.5¢g), 3: Hom-
ophthalic (0.72ug). 4: BA(0.4¢g), 5:1,2,4-BTCA
(0. 17¢g), 6 : Anisic(0. 064g), 7 : m-NO, BA(0.13ug),
8: p-CHy BA(0.222g), 9:1,2.4,5-BTeCA(D. 218),
10 : p-Cl BA {(0.63xg), 11: 1-Naphthoic (0.34ug),
12 : 3,5-DNBA (0. 084g).
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