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Abstract—A procedure for the determination of anions on a conventional high-performance liquid chromatograph with a UV detector and a reversed-phase column used for the analysis of different environmental materials is optimized. The volume of a water sample for the analysis is 50–100 µL; the procedure is suitable for the
determination of anions in atmospheric aerosol and in void water of bottom sediments. The procedure can be
used under conditions of field and mobile laboratories to perform analyses at sampling sites.

The anion composition of natural and waste waters
and atmospheric aerosols is one of the most important
characteristics in the environmental control. Its determination by conventional methods of analytical chemistry is rather laborious [1]. Ion chromatography significantly out-performs conventional methods almost in
all parameters. Two main types of ion chromatography
are known: two-column and one-column; in both cases,
conductometric detection is used [2].
In the early 1980s, many authors demonstrated the
possibility of separating anions on a conventional highperformance liquid chromatograph with a UV detector
and a column filled with a modified reversed-phase
adsorbent [3–6]. Different hydrophobic amines were
used as modifiers, and detection was performed by
indirect photometry [7–9], for which anions absorbing
UV radiation were introduced into the mobile phase.
These studies revealed the basic potentialities of the
method and its main theoretical grounds. HewlettPackard Co. (USA) announced the production of a set
for the determination of anions on a standard liquid
chromatograph not discovering the composition of the
eluent, methods of adsorbent modification, and the
structure of the modifier [10].
This method shows high promise; therefore, we carried out a detailed study of the major regularities in the
chromatographic behavior of some inorganic anions on
columns with dynamically modified reversed phases
with the aim to optimize their separation and to develop
procedures for the routine analysis of environmental
materials.
EXPERIMENTAL
Chromatographic experiments were performed on a
Milikhrom A-02 microcolumn liquid chromatograph
(ZAO EkoNova, Novosibirsk, Russia) [11] with a 75 ×
2-mm column filled with the Nucleosil 100-5 C18

adsorbent. Trimethyloctadecylammonium bromate
(TMODAB) (Aldrich, USA) and acetonitrile for highperformance liquid chromatography (Kriokhrom,
St. Petersburg, Russia) were used. Other reagents were
of analytical or chemically pure grade. The required
acidity of the mobile phase was adjusted by adding a
0.1 M aqueous solution of NaOH.
For preparing a modifying solution, 20 mg of
TMODAB was dissolved in 5 mL of methanol, 5 mL of
distilled water was added, and the solution was filtered
through a filter with a porosity of 0.45 µm.
For modifying and conditioning a column, a modifying solution was pumped through the column previously washed with methanol at 35°C at a flow rate of
70 µL/min. After passing 10 mL of the solution, the
column was washed with 250 µL of a 50% aqueous
solution of methanol and 1.5 mL of water. Next, 2 mL
of a 16 mM solution of potassiun hydrogen phthalate in
a 15% aqueous solution of acetonitrile (pH 6.0) was
passed through the column, and the column was
washed with a 1.6 mM solution of potassiun hydrogen
phthalate in a 15% aqueous solution of acetonitrile
(pH 8.9) to a constant absorbance at 240 nm.
Mixtures of anions were chromatographed at 35 ±
0.1°C. A degassed 1.6 mM solution of potassiun hydrogen phthalate in a 15% aqueous solution of acetonitrile
(pH 8.9) was used as the mobile phase. The flow rate of
the mobile phase was 100 µL/min.
RESULTS AND DISCUSSION
According to the known procedures for the dynamic
modification of the reversed phase [4], an aqueous–
methanolic solution of TMODAB was used. The columns obtained had an efficiency of about 4000 theoretical plates with respect to the peak of the sulfate ion and
the selectivity sufficient for the separation of nitrite
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