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ABSTRACT. Ion-pair model was predominated over ion-interaction model in the retention mechanism
of analytes when tetramethylammonium bromide (TMAB) was used as a counter-ion in the investigation
of aromatic sulfonic acids on the reversed-phase liquid chromatography by Cjs column as a stationary
phase. The capacity factors of analytes were influenced by the type and concentration of counter-ions
concentrations of methanol and co-anion, types and position of functional group, and the pH mobile
phase. Components of analyte mixture could be separated under the optimum conditons by this method.
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Fig. 1. The effect of TMAB concentration on the ca-
pacity factors of aromatic sulfonic acids in 20% MeOH
at pH6.9. 1: N-1,5-DSA, 2: BSA, 3: m-NO, BSA, 4:
1-NOH-4-SA, 5: 2-NH,-1-NSA, 6: p-C,H; BSA, 7: 1-
NSA.
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Column+Q*-C~ = Column---Q*-C~ ()

Column:--Q*-C +X = Column---Q*-X +C~
3

*¥ counter ion®] 1, C™+ co-anion¢]™, X &
analyte ionolt}.
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Table 1. Capacity factors of aromatic sulfonic acids
on the Cjg column as a function of type of counter
ion at pH 6.9

#

Table 2. Capacity factors of aromatic sulfonic acids
on the Cy column as a function of the concentration
of TMAB in 20% MeOH at pH6.5

Type of counter ion

Concentration of TMAB, mM
000 050 100 250 500 750

Compound

Compound

Absence TMAB TBAB DTAB
BSA 0.00 0.36 1.09 5.36
m-NO, BSA 0.00 045 1.18 6.73
m-CH; BSA 0.00 0.59 1.27 7.09
m-Cl BSA 0.00 0.77 182 11.27
m-C,Hs BSA 0.00 0.82 2.09 12.09
Sultosalicyic 0.00 0.23 118 37.27
1-NSA 0.00 0.82 2.18 14.91
1-NOH-4-5A 0.00 0.59 145 8.27
1-NOH-5-SA 0.00 0.45 127 6.64
1-NOH-8-SA 0.00 1.14 3.27 26.27
2-NH,-1-NSA 0.00 0.68 145 12.09
N-1,5-DSA 0.00 0.18 1.09 34.64
N-2,7-DSA 0.00 0.22 118 31.00

BSA 000 045 054 082 127 127
m-NO, BSA 000 059 073 127 191 200
m-CH; BSA 000 077 091 136 209 227
m-Cl BSA 000 109 118 182 291 314
m-C;H; BSA 000 136 164 260 418 441
Sultosalicyic 000 0.18 027 064 118 141
1-NSA 000 160 200 327 527 527
1-NOH-4-SA 000 086 105 155 245 255
1-NOH-5-SA 000 068 082 136 200 209
1-NOH-8-SA 000 391 473 827 1264 1291
2-NH,-1-NSA 000 109 127 218 345 359
N-1,5-DSA 0.00 009 0.18 045 082 082
N-2,7-DSA 000 018 023 055 095 123

Mobile phase: 40% MeOH-60% H,O (v/v) containing
1.0 mM counter ion, BSA: benzenesulfonic acid, NSA:
naphthal-enesulfonic acid, NOH-SA: naphtholsulfonic
acid, N-DSA: naphthalene disulfonic acid.
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Mobile phase: 20% MeOH-80% H.O (v/v) containing
TMAB at different concentration.

Table 3. Capacity factors of aromatic sulfonic acids
on the Cys column as a function of the concentration
of methanol in 1.0 mM TMAB at pH 6.5

MeOH, %

Compound

20 40
BSA 0.54 0.36
m-NO, BSA 0.73 045
m-CH; BSA 091 0.59
m-Cl BSA 1.18 0.77
Sultosalicyic 0.27 0.43
1-NSA 2.00 0.82
1-NOH-4-SA 1.05 0.59
1-NOH-5-SA 0.82 045
1-NOH-8-SA 473 114
N-1,5-DSA 0.18 0.18
N-2,7-DSA 0.23 0.18
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Table 4. Capacity factors of aromatic sulfonic acids
on the C;3 column as a function of the concentration
of sodium chloride at pH 6.5

Concentration of NaCl, mM

0.0 1.0 25 5.0 10

Compound

BSA 082 115 115 075 072
m-NO; BSA 127 175 173 100 105
p-CH; BSA 136 19 200 110 110
p-Cl BSA 188 264 264 150 145
p-C:Hs BSA 260 373 355 200 186
Sultosalicyic 064 120 111 050 050
1-NSA 327 491 436 227 218
1-NOH-8-SA 827 1091 991 455 4.09

Mobile phase: 20% MeOH containing 2.5 mM TMBA.
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Table 5. Capacity factors of aromatic sulfonic acids
on the Cis column as a function of pH

pH
Compound
po 3.0 4.0 5.0 6.0
BSA 1.36 135 091 091
m-NO, BSA 2.19 2.05 1.36 1.36
p-CH; BSA 247 232 1.55 1.55
p-Cl BSA 3.55 3.27 2.14 2.09

p-C:Hs BSA 4.80 461 3.09 3.00
Sultosalicyic 148 1.18 0.55 0.55
1-NSA 6.72 6.36 3.86 3.72
1-NOH-4-SA 291 2.55 1.82 1.77
1-NOH-5-SA 2.29 2.14 145 145
2-NH,-1-NSA 3.64 3.82 2.50 2.45
N-1,5-DSA 0.91 0.82 0.45 045

Mobile phase: 20% MeOH containing 1.0 mM NaCl
and 2.5 mM TMAB.
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Fig. 2. Separation of aromatic sulfonic acids at pH
4.00 Mobile phase: 20% MeOH containing 10 mM
NaCl and 2.5 mM TMAB, 1: N-15-DSA (0.3 ug), 2:
Sulfosalicylic (3.2 ug), 3: BSA (1.4 ug), 4: m-NO, BSA
(04 pg), 5: p-CH; BSA (34 ug), 6: 1-NOH-5-SA (2.0
pg), 7: p-Cl BSA (3.7 pg), 8: 2-NH,-1-NSA (0.2 pug),
9: p-C:Hs BSA (1.9 ug), 10: 1-NSA (1.3 pg).
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