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High Performance Liquid Chromatography of
Dibasic Acid and its Esters

Tokuzo YosHizakl and Michiko TAZAKI

Abstract

This paper described a procedure for the simultaneous determination of dicarboxylic
acid, dicarboxylic acid monoester and diester that were formed when esterification of

dicarboxylic acid was applied, using high performance liquid chromatography system with
a Shodex OHpak B-804 column. Partial esterification of dicarboxylic acid is not possible
if the esterification rate of the two carboxyl groups is not different. So the acid-catalyzed
esterification of a, w-dicarboxylic acid produces diester together with monoester.

The mobile phases were water, methyl alcohol or acetonitrile-water solution. The
detection of the three substances was monitored by the UV spectrophotometer at the

different wave length.

In this work, nonanedioic acid was treated as the dicarboxylic acid. Diethyl
nonanedioate and nonanedioic acid could be separated when the mobile phases were the
above. But the peaks of the ethyl hydrogen nonanedioate and the nonanedioic acid were
overlapped. The theoretical plates and the height equivarent to a theoretical plate were

calculated, respectively.
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Fig, 2 Chromatograms of nonandioic acid (1)
ethyl hydrogen nonanedioate (2) diethyl
nonanedioate (3) Conditions: Mobile
phase, 409 acetonitrile/609 water;
Flow rate, 40 ml/h; Detection, uv
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Wave length (nm) Fig. 3 Chromatograms of nonanedioic acid and
Fig 1 UV spectra of diethyl nonanedioate ((1), its esters
18mmol/MeOH), ethyl hydrogen nonane- Conditions: Mobile phase, 409 acetoni-
dioate ((2), 5.1 8mmol/MeOH) and nona- trile/609 water; Flow rate, 40 ml/h;

nedioic acid ((3), 4.89 mmol/H,0). Detection, UV 220 nm,
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Fig. 4 Chromatograms at different UV wave
length,
Conditions: Mobile phase, 409 acetoni-
trile/609¢ water; Flow rate, 40 ml/h,
(1) nonanedioic acid, (2) diethyl nona-
nedioate.
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Table 1. Retention time (Rt), retention volume (Rv),
theoretical plates (TP) and HETP (H)

mobile phase nonanz-adioic ethyl hyd.rogen diethyl
acid monanedioate nonanedioate
CH,CN: H,O Rt® 17.5 19 30.3
(40: 60) Rvd 11.7 ‘ 12.5 20. 2
flow rate TP 2153 \ 2131 1936
40 ml/h ‘ H® ‘ 0.23 ; 0.23 0. 26
CH,OH Rt 320 \ 29. 6> 33,4
flow rate Rv® 18.6 19.0 19.5
a) 36 ml/h TP ‘ 2078 ‘ 1369 [ 3136
b) 42 mh | HO | 2.4 | 3.6 | 0.16
_ “ RtS) 18 ‘ %
flow rate 1 Rb® 12 ‘
40 ml/h ‘ TP | 2304 \ l
; H® ‘ 0.21 ‘
c) min, d) ml, e) mm.
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