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Abstract—It was shown that oxygen can be determined in a liquid and in a gas phase by reversed-phase highperformance liquid chromatography with direct photometric detection at the 200 nm wavelength. An advantage
of the method is its applicability to the analysis of microsamples.

Methods known for the determination of oxygen are
rather labor extensive and require special instrumentation [1]. Particular difficulties appear for samples of
small volume, and the development of a simple and
rapid procedure for determining both the concentration
of oxygen dissolved in water and its fraction in the gas
phase is an important problem. In this work, we examined the possibility of determining oxygen by reversedphase high-performance liquid chromatography with
photometric detection.
EXPERIMENTAL
Chromatographic experiments were carried out on a
Milikhrom A-02 microcolumn liquid chromatograph
(ZAO EkoNova, Novosibirsk, Russia) with a column
(2 × 75 mm) filled with the adsorbent Nucleosil 100-5
C18. Distilled water was degassed by prolonged boiling.
Aqueous solutions of methanol were used as eluents.
The flow rate of the eluent was 140 µL/min. The detection wavelength was 200 nm.
RESULTS AND DISCUSSION
It is known that the oxygen signal and related system peaks when detected at 200 nm can be observed
nearly in any chromatogram in the region close to the
dead volume [2, 3] (Fig. 1). To check this fact, we
recorded chromatograms of air and pure oxygen. Actually, on injection of equal volumes of pure oxygen and
air, the intensity of the peak that presumably corresponds to oxygen in the first case was five times higher.
A study of the chromatographic retention of oxygen
demonstrated that it is similar to the retention of the
majority of other substances. For example, Fig. 2 presents the logarithm of the capacity factor (lnk ') of oxygen as a function of the eluent composition, which is
linear in the range 40–100 vol % of methanol. The best
eluent for the determination of oxygen in water is a
(50 : 50) methanol–water mixture. The use of this elu-

ent resolves the negative water peak and the oxygen
peak (Fig. 3).
To construct the calibration plot, we prepared a
solution of oxygen in water saturated at 20°C, which
contained 44.3 mg/L of O2; other solutions were prepared from the saturated solution by its dilution with
degassed water in a ratio of 1 : 3, 1 : 4, 1 : 5, 1 : 6, 1 : 8,
and 1 : 10. The concentration of oxygen in working
solutions was checked by the conventional method [1].
The concentration dependence of the peak area of dissolved oxygen was linear (r2 = 0.993) in the range of
7−15 mg/L (the volume of the sample was 100 µL, the
relative standard deviation was 4%). We failed to
improve the sensitivity, because the large volume of the
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Fig. 1. UV spectrum of oxygen recorded by the stoppedflow method and normalized to the absorbance at 200 nm
(A200).
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