DAEHAN HWAHAK HWOEIJEE

(Journal of the Korean Chemical Society)
Vol. 30, No. 3, 1986

Printed in the Republic of Korea

HAMAHNM Weks FI2=A| M7 o|2-4 3 20tE M|

NN - BT ERE

AF9AU G o33 3%t

*ghiel S ol 349 shas
(1985. 12. 12 A

Ion-Pair Chromatography of Aromatic Carboxylic
Acids on the Reversed-phase System

Hae-Beom Oh', Sam-Woo Kang* and Seung-Seok Lee*
Department of Chemistry, Jeonju Woo Seok College, Wanju 520-75, Korea

*Department of Chemistry, Han Nam Untversity, Tae-Jon 300, Korea
(Received December 12, 1985)

e of ¥ A" AHFHODS)ZH L ARG ozdte A9 o] -4 azntE v, Y
oz WIHE JI2EAREY 27 AAE 2ARRtE EHsted ud olgoz ¥ ES md ez
geln 5 (DTAB) S AH23tgth, A89 27 4= uid o] &9 5=, #lgge 5=, AsA9
Zz2 9 2x, Az EAd £o] A= & FE79 FF 2 AAFd w2t G e vk A
zAs A 2R 7 AsE LT T Ak

ABSTRACT. Dodecyltrimethylammonium bromide (DTAB) was examined as a counter-ion in

the investigation of capacity factor and separation of aromatic carboxylic acids on alkyl-modified
silica (ODS) column as a stationary phase by ion-pair chromatography on reversed-phase system.
The capacity factor of samples was influenced by the several factors such as a concentration of
counter—ion as well as kinds and concentration of electrolyte, concentration of methanol in mobile
phase and kinds and position of functional group in sample molecule. Some mixtures of samples
were able to be separated under optimum condition.
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Table 1. Capacity factor of aromatic carboxylic acids on the ODS column as a function of the concentration

of DTAB in 40% methanol

Concentration of DTAB in the mobile phase, mM

Compound

0.0 0.2 0.5 1.0 5.0 10.0
Benzoic 0. 00 2.27 4.36 8.55 22.18 30.18
0-Cl benzoic 0.00 2.09 4.00 8.27 21.55 29.73
m-Cl benzoic 0.36 5.64 13.55 32.91  >50.00
$-Cl benzoic 0.36 5.73 13.73 33.82 >50. 00
o-CHj benzoic 0.09 2.45 4.73 9.73 23.82  >50.00
m~CHj; benzoic 0.36 3.82 7.09 15.09 38.09  >50.00
#»-CHj benzoic 0.55 3.82 7.18 15.18 38.27  >50.00
o-Br benzoic 0.09 2.45 4.91 9.82 24.73  >>50.00
m-NO; benzoic 0.09 2.64 5.45 12.45 30.18  >50.00
3,5-di NO; benzoic 0.09 3.73 7.73 16.73  >50.00
p-NH; salicylic 0.00 1.82 1.82 1.91 2.00 2.18
o-Benzoylbenzoic 0.64 7.09 14.45 40. 18 >50. 00
1-Naphthoic 0.55 5.18 10. 36 23.36 >50.00
Phthalic 0. 00 2.27 5. 82 15. 27 4.91  >50.00
Homophthalic 0. 00 2.18 4.73 10. 82 35.64  >50.00
1, 2, 3-Benzenetricarboxylic 0.00 2.36 17.64  >50.00
1, 2, 4-Benzenetricarboxylic 0.00 2.36 19.36  >50.00
1, 3, 5-Benzenetricarboxylic 0.00 2.36 25.00  >50.00
1, 2, 4, 5-Benzenetetracarboxylic 0.00 4.73 44.18 >50. 00
Mellitic 0.00 5.36  >>50.00
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Table 2. Capacity factor of aromatic carboxylic acids on the ODS column as a function of the concentration

of DTAB in 60% methanol

Concentration of DTAB, mM

Compound
0.0 0.5 1.0 5.0 10 50 100
Benzoic 0.00 1.18 1.64 3.55 4.95 6.91 6. 82
0-Cl benzoic 0.00 1.27 1.55 3.09 4.50 6.09 5.91
m-Cl benzoic 0. 36 1.91 2.68 5.91 9.54 14.27 13.45
2-Cl benzoic 0.36 .91  2.73 6. 00 9.64 14.50 13.64
0-CHj3 benzoic 0.09 1.27 1.82 3.64 5.09 7.18 7.09
m-CHj benzoic 0.18 1.27 2.09 4.27 6. 00 7.91 7.82
?-CH3; benzoic 0.45 1.55 2.09 4.27 6.09 8.09 7.91
0-Br benzoic 0.00 1.27 1.82 4.00 5.45 7.91 7.73
m-NOz benzoic 0.09 1.55 1.82 4.27 5.91 7.91 7.55
3, 5-di NO, benzoic 0.09 1.41 2.18 5.36 7.64 10.18 10. 00
p-NH; salicylic 0.00 1.37 1.45 1.47 1.73 1.82 1.82
0-Benzoylbenzoic 0.18 1.73 2.73 6.55 9.45 13. 00 12.82
1-Naphthoic 0.36 1.73 2.55 5.82 8.77 12.92 12. 36
Phthalic 0.00 1.18 1.64 4.00 6.18
Homophthalic 0.00 1.09 1.36 3.27 4.45
1, 2, 3-Benzenetricarboxylic 0.00 1.27 1.91 10. 27 17.91
1, 2, 4-Benzenetricarboxylic 0.00 1.27 2.00 10. 36 21. 36
1, 3, 5-Benzenetricarboxylic 0. 00 1.18 2.36 14.73 34.91
1, 2, 4, 5-Benzenetetracarboxylic 0. 00 1.36 2.82 23.36  >50.00
Mellitic 0. 00 3.36 518 >50.00
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Fig. 1. Effect of DTAB concentration on the reten-
tion of aromatic carboxylic acids. 1:0-Chlorobenzoic
acid. 2:Benzoicacid 3:0-Bromobenzoic acid. 4:3,5~
Dinitrobenzic acid. 5:1-Naphthoic acid. 6:p-chlorob-
enzoic acid. Mobile phase: 60% MeOH and added
DTAB.

Table 3. Capacity factor of aromatic carboxylic acids on the ODS column

MeOH, % MeOH, %
Compound Compound

40% 60% 40% 60 %
Benzoic 8.55 1.64 o-Br benzoic 9.82 1.82
0-Cl benzoic 8.27 1.55 m-NO; benzoic 12. 45 1.82
m—Cl benzoic 32.91 2.68 3.5-di NO; benzoic 16.73 2.18
$-Cl benzoic 33.82 2.73 o-Benzoyl benzoic 40.18 2.73
o-CH3 9.73 1.82 1-Naphthoic 23.36 2.55
m-CH3 benzoic 15.09 2.09 Phthalic 15. 27 1.64
2~CHj3 benzoic 15.18 2.09 Homophthalic 10. 82 1.36

Mobile phase: MeOH-H;O solvent mixture containing 1.0X1073M. DTAB.
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Fig. 2. Effect of ionic strength in mobile phase on
theretention of aromatic carboxylic acids. 1:Benzoic.
2:Homophthalic. 3:m-Nitrobenzoic. 4:p-Methylben-
zoic. 5:3,5-Dinitrobenzoic. 6:1-Naphthoic. 7:p-Chl-
orobenzoic. 8:0-Benzoylbenzoic. Mobile phase: 40%
MeOH, 1.0mM DTAB and added NaCl.
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Table 4. Capacity factor of aromatic carboxylic acids

on the ODS column as a function of kinds of electr-
olyte in mobile phase.

Electrolytes, 0.1M

Compound
absence NaCl NaBr Nay;SO,
Benzoic 8.55 3.82 3.73 3.09
o-Clbenzoic 8.271 3.27 3.09 2.64
m~Cl benzoic 32.91 9.91 9.64 8091
#-Cl benzoic 33.82 10.18 10.00 9.36
0-CH3 benzoic 9.73 4.09 4.00 3.09

m-CHs benzoic 15.09 6.00 5.82 4.64
$~CHj benzoic 1518 6.09 582 4.64
0-Br benzoic 9.82 3.91 3.82 3.18
m~NO; benzoic 12.45 4.45 4.36 3.91
o-Benzoylbenzoic 40.18 11.82 11.64 9.45
1-Naphthoic 23.36 9.91 9.73 7.27

Phthalic 15.27 3.09 2.45 1.91

Homophthalic 10.82 E2.55 2.45 2.18

1, 2, 3-Benzenetric- | >50.00 3.00 2.36 1.36
arboxlic

Mobile phase: 40% MeOH-HxO (v/v) solvent mirtnre
containing 1. 0x10-3M. DTAB.
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Fig. 3. Separation of benzoic acid and its derivati-
ves. 1:Benzoic(0.3pg). 2:0-Chlorobenzoic(0. 35u8).
3:0-Bromobenzoic (1. 0ug). 4:m-Nitrobenzoic(0. 21g).
5:3, 5-Dinitrobenzoic(0. 25¢g). 6:1-Naphthoic(0. 35
£g). 7:p-Chlorobenzoic(3. 5¢g). Mobile phase: 60%
MeOH containing 5.0mM DTAB. AT : 32.
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Fig. 4. Separation of paraaminosalicylic acid and
aromatic polycarboxylic acids. 1:p~Aminosalieylic(0.
1548). 2:Homophthalic(0. 18¢g). 3:Phthalic(0. 04x8).
4:1, 2, 4-Benzenetricarboxylic (0. 11ug). 5:1, 2,4, 5-Be-
nzenetetracarboxylic (0. 25g) 6:Mellitic (0. 3418) -
Mobile phase: 60% MeOH containing 5.0mM DTAB
and 0.01M NaCl. AT:32.
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