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ABSTRACT

This study utilized citric acid as a floating agent in biological denitrification process and assessed its role under different
carbon supplying conditions. Several microcosm tests including citric acid active (CAA), precipitating tablet release active
(PTRA) and floating tablet release active (FTRA) were conducted to evaluate nitrate denitrification efficacy. In CAA
reactors, nitrate removal was accompanied by the formation of denitrification by-products such as nitrite and nitrous oxide,
with the extent of nitrate removal being proportional to citric acid concentration. These results suggest that citric acid
induced heterotrophic biological denitrification. PTRA reactor that incorporated CAA and the same electron donor showed
a similar denitrification efficiency to CAA reactor. FTRA reactor, which contained the same amount of fumarate as PTRA,
enhanced denitrification by 7% as compared to the PTRA reactor. The overall results of this work indicate that surplus
citric acid can be efficiently utilized in heterotrophic denitrification.
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Table 1. Initial nitrate, fumarate and citric acid mass in each reactors
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ID (mmol/bottle) (mmol/bottle) (mmol/bottle)
N.D.? )
81 + 0. - D?
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Fig. 1. Citrate mass in Citric Acid Control (CAC), Citric Acid
Active (CAA1, CAA2, CAA3) reactor.
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Fig. 2. Nitrate mass (A_1, B 1, C 1), cumulative degraded nitrate mass (A_1, B_1, C_1), biological denitrification byproducts mass
(A_2,B 2,C 2)in CAAI (A_1,2), CAA2 (B_1, 2), CAA3 (C_1, 2) reactor.
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