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Fig. 1 Ion-exclusion chromatographic separation
of HCO,~ from the solution containing
Cl-, SO2-, NO;=, NO,~, and POz~
(A) Flow coulometric detector (FCD); (B) Con-
ductometric detector (COND);  Concentration of
anions : 10ppm; @ HCO3™; @ Cl-, 8042-, NO3~,
NO,~, PO43~
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Fig. 2 Calibration curves for HCO,;~ obtained
by COND (@) and FCD (O)
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Fig. 3 Ion-exclusion chromatogram of biological
nitrification process water at pH 7.5
obtained by FCD
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Fig. 4 Relationship between nitrification efficiency
of NH,* and concentration of HCO;~ in
the process water over the pH range 5~10
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Table 1 Determination of HCO;3-
in actual samples
Concentration
Sample Added Found Error Recovery
(ppm) (ppm)  (ppm) (%)
Biological nitrification 0 17.8 . .
process water at pH 7.5 )
20 37.2 —~0.6 98.7
57.6 —-0.2 99.7
Urban river water 0 51.6 — —
20 72.2 +0.6 100.8
40 91.6 0 100.0
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Determination of bicarbonate ion in biological
nitrification process water by ion-exclusion chro-
matography with coulometric detection. Kazuhiko
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The ion-exclusion chromatography with a cation
exchange resin (H*+ form) using water as an eluent
was investigated for the determination of HCO,~ in
biological nitrification process water. Bicarbonate ion
in the effluent from the column was monitored by a
conductometric detector (COND) and a flow coulo-
metric detector (FCD) based on the electrochemical
reaction of hydrogen ion from H,CO, with p-benzo-
quinone at a constant applied potential (+0.45V
vs. Ag-Agl). A good separation of HCO;~ from the
diverse anions such as Cl-, SO,2~, NO,~, PO.-, and
NO,~ was accomplished by elution with water alone.
The calibration graph for HCO,~ obtained by the
COND was nonlinear, probably because of the low
dissociation of Hy;CO; at higher concentrations. How-
ever, the linear relationship was obtained over the
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range (10~200) ppm of HCO;~ by the FCD. There-
fore, it is recommended to use the FCOD in this method.
The reproducibility of the peak area of chromatogram
of HCO;~ obtained by the FCD was satisfactory with
a coefficient of variation of 1.99 for ten determina-
tions of 10ppm of HCO,;~. The present method
was applied to the determination of HCO,~ in the
process water under the aerobic conditions over the
pH range 5~10 with satisfactory results.
(Received Nov. 10, 1980)
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