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PORNPIMOL NUCHLEK: EFFECTS OF pH ON NITRIFICATION IN IFAS
WASTEWATER TREATMENT PROCESS. ADVISORY COMMITTEE: TONGCHAL
SRIWIRIYARAT, Ph.D. 100 P. 2014,

The objectives of this study was to evaluate the effects of pH on nitrification in the
biological wastewater treatment process called Integrated Fixedfilm Activated Sludge (IFAS)
consisting of microorganisms in both suspended growth and biofilm. The experiments were
conducted in pilot-scale activated sludge wastewater {reatment systems integrated with Bioweb
media in the aerobic zones. The experiments were also divided into two phases according to the
synthetic wastewater characteristics. The wastewaters contained the organic matters and nitrogen
in the amounts of 400 mg COD/L and 40 mg N/L, respectively, for the first phase. In this
experiments, two [FAS systems called [FAS 1 and IFAS 2 were fed with the wastewaters at the
pH values of 7.5 and 8.5, respectively. Subsequently, the wastewater was increased its strength to
be 800 mg COL/L and 80 mg N/L in the second phase of experiments. There were four
wastewater treatment systems consisting of conventional activated sludge system called AS,
which was used as a control system without any media installation and three IFAS systems called
IFAS 1, IFAS 2, and IFAS 3. The pH of wastewaters fed into the AS, IFAS 1, IFAS 2, and
IFAS 3 systems were 7.5, 6.5, 7.5, and .5, respectively. The first phase experimental results
showed that both IFAS 1 and IFAS 2 could remove both organic matters and nitrogen
equivalently at the COD removal efficiencies of 90.9 and 90.2 and the nitrification of 97.6 and
97.7, respectively. It is because the studge age was higher than the minium sludge age and the
systems were operated at high temperature, At high pH of 8.5, the extracellular polymeric
substances (EPS) was loosely structured in the biofilm layer resulting in the easily detachment of
biofilm; therefore, nitrifications were maostiy accomplished by attached growth microorganisms in
IFAS 1, but were significantly obtained by suspended growth microoganisms in [FAS 2. Asa
result of higher stenght of wastewater characteristics, the filamentous bacteria was over-grown
continucusly in the AS system resulting m the bulking sludge. The COD removal efficiencies of

81.8,92.3, 96.2 and 90.2 were achieved in the AS, IFAS 1, IFAS 2 and IFAS 3, respectively. The



nitrification was completed in all systems as the results of both high sludge age and temperature.
As aresult of optimum pH in IFAS 2 system, the nitrification could be partly accomplished by
the microorganisins in the biofilm layer, but were achicved by suspended growth microorganisms
in other systems. As the pH increased, the thicker biofilm layer were obtained resulting in the
deficiency of oxygen the biofilm; therefore, nitrite nitrogen was used instead as an electron
acceptor. The ANaerobic AMMonium OXidation (ANAMMOX) took place in the biofilm
generating low accwmnulation of nitrite mitrogen in the systems. The nitrate nitrogen was also

lower at higher pH because nitrite nitrogen was removed by the ANAMMOX process.
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