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ABSTRACT 

An ion interaction chromatography method for the determination of nitrate and nitrite using a reversed-phase C,, column is 
described. The eluent was 2.0 mM nonylammonium phosphate of pH 6.5 and the UV detection wavelength was 205 nm. For a sample 
volume of 200 ~1 detection limits of 2.0 and 1.5 pg/l were obtained for nitrite and nitrate, respectively. The change of the detection 
wavelength to 190 nm enables also the quantitative detection of chloride. Results obtained for natural waters have been correlated with 
those obtained using standard spectrophotometric procedures. 

INTRODUCTION 

Among commonly used high-performance ion- 
chromatographicmethodssuchaseluent-suppressed 
or single-column ion-exchange chromatography, 
ion exclusion chromatography or ion interaction 
chromatography, the last technique exhibits several 
advantages. Numerous examples of the use of all 
these techniques for nitrate and nitrite determina- 
tion can be found in the literature [l]. The use of 
non-polar stationary phases covered with suitable 
ion-pairing reagents provides a wider variability of 
chromatographic parameters than other methods. 
In the past this method was widely employed for the 
separation of ionic and ionizable organic solutes, 
including biomolecules, and recently for the separa- 
tion of inorganic ions. Because reversed-phase col- 
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umns are readily available this approach is attrac- 
tive. Ion interaction chromatography can be carried 
out using conventional HPLC instrumentation with 
most common phases and with numerous detection 
methods, including UV detection. 

In ion interaction chromatography of inorganic 
anions, the most frequently used ion interaction 
reagents (column modifiers) are quaternary ammo- 
nium salts with hydrophobic long-chain aliphatic or 
aromatic groups [2-6]. As was shown for the first 
time by Skelly [7], with the use of different re- 
versed-phase columns salts of long-chain primary 
aliphatic amines can also be very satisfactory col- 
umn modifiers. Among butylamine, hexylamine, 
octylamine and decylamine, the best results were 
obtained with octylamine. This reagent was subse- 
quently used by several workers in ion interaction 
chromatography with direct UV detection [8-lo]. In 
a comparative study of different amines as ion 
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A B C a modifier and chromatograms of natural waters 
[9,10] or plant extracts [7,8] were shown, the correla- 
tion with standard reference methods was not 
reported, hence it seemed to be valuable to carry out 
such a study for the present system with nonylamine 
as stationary phase modifier. 
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Fig. 3. Ion chromatograms obtained for a well water sample using 
direct UV detection at (A) 205 and (B) 190 nm and (C) 
conductivity detection. Eluent, 2.0 mM nonylammonium phos- 
phate (pH 6.5). Sample volume, 10 ~1. Peaks: 1 = nitrite; 2 = 
nitrate; 3 = chloride; 4 = bromide. 

were obtained for the determination of both species 
in sea water [6]. 

In earlier studies in which octylamine was used as 

TABLE III 

The reference spectrophotometric methods used 
for the determination of nitrate and nitrite were 
outlined under Experimental. Natural water sam- 
ples were analysed soon after collection and filtered 
using a 0.45pm filter. Fig. 3 shows chromatograms 
obtained for a well water sample at different detec- 
tion wavelengths. For comparison, a chromatogram 
obtained with the same eluent with conductivity 
detection is shown. These results clearly demon- 
strate the much better detectability of UV detection 
under given chromatographic conditions. 

The results given in Table III demonstrate satis- 
factory agreement between the results obtained by 
ion interaction chromatography and the reference 
spectrophotometric methods. 
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RESULTS OF ION INTERACTION CHROMATOGRAPHIC DETERMINATION OF NITRITE AND NITRATE IN 
NATURAL WATER SAMPLES AT 205 nm USING AS ELUENT 2 mM NONYLAMMONIUM ORTHOPHOSPHATE @H 6.5) 

Injected sample volume, 10 ~1. 

Sample Nitrite found (mg/l) 

Ion interaction Spectrophotometry 
chromatography 

River water I 0.082 0.081 
River water II 0.27 0.26 
Lake water ND” 0.009 
Tap water ND ND 

a ND = Not detected. 

Nitrate found (mg/l) 

Ion interaction Spectrophotometry 
chromatography 

10.8 11.5 
10.4 11.4 

1.4 1.4 
5.5 5.3 
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