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ABSTRACT. Dodecyltrimethylammonium bromide (DTAB) was examined as a counter-ion
in the separation of aromatic sulfonic acids on alkylmodified silica (ODS) column by reversed-phase

of

ion-pair chromatography. The capacity factor of acids was investigated and separation was attem-
pted. The capacity factor of samples was influenced by the several factors such as a concentration
of counter-ion, concentration of methanol, kinds and concentration of electrolyte in mobile phase

as well as kinds and position of functional group in samples. Some mixtures of samples were able

to be separated under optimum condition.
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Vx: retention volume

Vo: void volume
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Fig. 1. Effect of DTAB concentration on the reten-

tion of aromatic acids.

1; BSA. 2; 1-Naphthalene

SA. 3; 1-Naphthol-8-SA. 4; Naphthalene-1. 5-diSA.
Mobile phase: 60% MeOH and added DTAB.
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Table 1. Capacity factor of aromatic sulfonates on the Partisil ODS column as afunction of the concentration

of DTAB
Concentration of DTAB(mM) in 40% MeOH|Concentration, of DTAB (mM) in 60% MeOH
Compound
0 0.2 0.5 1.0 50 10 0 0.5 1.0 50 10 50 100

BSA 0 1.27 2.64 53 10.8 15.18 0 0.73 1.00 2.36 3.00 4.00 3.3
P-Cl BSA 0 2.8 509 11.27 24.73 L 0 1.09 1.27 3.45 4.45 5.91 5. 55
m~-NO; BSA 0 1.55 3.45 6.73 14.45 21.09 0 0.91 1.09 2.64 3.55 4.29 3.73
P-CH; BSA 0 218 391 7.09 15.55 23.00 0 1.00 109 2.91 3.73 4.55 4.45
P-C,Hs BSA 0 3.00 6.27 12.09 290.64 L 0 1.23 1.55 3.64 500 7.36 6. 82
1-Naphthol-4-SA 0 218 4.64 8.27 21.55 L 0 1.00 1.14 2.77 391 1.45 4 27
1-Naphthol-5-SA 0 1.55 3.64 6.64 17.36 29.73 0 0.8 1.00 2.45 3.09 3.64 3 45
1-Naphthol-8-SA 0 564 9.27 26.27 L L 0 1.45 1.8 5.09 7.45 10.45 10. 09
Tobias acid 0 273 7.18 12.09 35.36 L 0 1.18 1.45 3.73 5.36 7.27 7. 09
Sulfosalicylic acid 0 291 16.36 37.27 L L 0 1.45 2.00 10.55

1-Naphthalene SA 0 3.36 7.91 14.91 39.00 L 0 1.18 1.64 3.91 58 7.73 7. 27
Naphthalene-1. 5-diSA 0 1.64 14.55 34.64 L L 0 1.00 1.45 7.41 12.36 14.00 13.36
Naphthalene-2. 7-diSA 0 200 13.8 31.00 L L 0 1.09 1.45 7.18 11.55 12.91 12. 73

BSA: Benzenesulfonic acid SA: Sulfonic
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Fig. 2. Effect of ionic strength in mobile phase on
the retention of aromatic sulfonic acids. 1; BSA. 2;
1-Naphthol-5-SA. 3; p-EthylBSA. 4; 1-Naphthalene
SA. 5; 1-Naphthol-8-SA. 6; Naphthalene-2. 7-diSA.
Mobile phase: 40% MeOH(v/v), 1.0x10"3M DTAB
and added NaCl.

Table 2. Retention of aromatic sulfonic acids on the
Partisil ODS column as a function of kinds of electr-
olyte in mobile phase

Capacity factor at various
Compound electrolytes, 0.1M

NaCl NaBr NazSO,;
BSA 1.82 1.73 1.55
m-NO; BSA 2.64 2.36 2.09
P-CH;3 BSA 2.73 2.73 2.36
P-C,;Hs BSA 4.91 4.64 3.91
1-Naphthalene SA 7.00 6.27 5.45
1-Naphthol-4-SA 4.27 3.91 3.55
1-Naphthol-8-SA 9.64 9.18 7.83
1-Naphthalene-1. 5-diSA| 3.18 3.09 2.00

Mobile Phase: 40% MeOH-Hz0 (v/v) solvent mixture
containing 1.0X1073M. DTAB.
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Fig. 3. Separation of BSA and its derivatives. 1;
BSA. (0.7ug), 2; m-NitroBSA. (0.04ug). 35 p-
MethyIBSA. (0.8ug). 4; p-ChloroBSA. (1.9ug). 5;
p-EthylBSA. (1.54g). Mobile? phase: 40% MeOH-
HyO(v/v) containing 1.0X103M DTAB and 0.01M
NaCl.

L L _
B 10 15 20
Retention Time, min.

Fig. 4. Separation of NaphthaleneSA and its deriv-
atives, 1; 1-Naphthol-5-SA (0.5u¢g). 2; 1~Naphthol-
4SA. (2.0#g). 3; 1-NaphthylSA. (0.4ug). 4; 1-
Naphthol-8-SA. (0.5zg) 5; Naphthalene-2.7-SA.
(0.7¢g). Mobil phase: 60% MeOH containing 5. 0%
10-3M DTAB.
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WEol Bl Fobdga %+ 9o 2
#] 31 Naphthalene-2. 7-disulfonic acid = 2 7}¢)
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Fig. 5. Separation of aromatic sulfonic acids. 1;
BSA. (1.4¢g). 2; m-Nitro BSA. (0.2zg). 3 p-
Methyl BSA. (3.0xg). 4; p-Chloro BSA. (3. 4ug) 5;
Tobias acid. (0.05¢g). 65 1-Naphthyl SA. (0.5xg).
7; 1-Naphthol-8-SA. (0.4xg). 8; Naphthalene-1.5~
diSA (0. 3ug). Mobile phase: 60%MeOH containing
5.0%103M DTAB.
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