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Abstract: A set of automatically titrimetric system to monitor the hydrogen ion variation during biological wastewater treatment process
in a batch bioreactor was developed, which consists of a batch bioreactor, data auto-acquisition and preservation unit, and titrant auto-
dosing unit. The accuracy of measurement for the system was evaluated by measuring the stoichiometric ratio of hydrogen ion production
amount to ammonium consumption amount of ammonium oxidation in an activated sludge system. The ratios measured in a 1L bioreactor
with NH," -N concentrations of 1. 67, 3.33, 8.33, 16. 66 and 30. 00 mg/L as N respectively were very close to the theoretical value,
and the relative errors were among 2.09% -6. 34% . However, the relative errors in bioreactors of 1, 2, 3 and 4 L with NH, -N
concentration of 16.66mg/L. as N were among 2.09% - — 18.57% , and increased significantly with accretion of the volume of
bioreactor. The buffers of bicarbonate and the ammonium, especially the titrimetric dynamic effects in a larger bioreactor are the
primarily factors resulting in errors. This study provides an important approach for monitoring hydrogen ion variation in the process of
biological wastewater treatment by titrimetry.
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Fig. 1  Configuration of the titrimetric system
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Fig.2 Flow chart of the software for the titrimetric system
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Table 1

Statistical results of the titrimetric experiments under different substrate concentrations
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/min /mg-L’l /mmol + 7! /mmol + L ! A= /% /%
20 1.67 0.119 0.253 2.127 6.34 3.16
40 3.33 0.238 0.493 2.070 3.49 1.50
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