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Abstract : This study was conducted to identify an optimal ratio of carbon to nitrogen (C/N ratio) for denitrification of nitrate using
molasses as an external carbon source. A series of batch and column tests was conducted using an indigenous bacterium Pseudomonas
sp. KY1 isolated from a nitrate-contaminated soil. For the initial nitrate-nitrogen concentration of 100 mg-N/L, batch test results
indicated that C/N ratio of 3/1 was the optimal ratio with a relatively high pseudo-first-order reaction constant of 0.0263 hr'. At
C/N ratio of 3/1, more than 80% of nitrate-nitrogen concentration of 100 mg-N/L was removed in 100 hrs. Results of column
tests with a flow velocity of 0.3 mL/min also indicated that the C/N ratio of 3/1 was optimal for denitrification with minimizing
remaining molasses concentrations. After 172 hrs of column operation (35 pore volumes) with an influent nitrate-nitrogen concen-
tration of 100 mg-N/L, the effluent met the drinking water standard (i.e., 10 mg NOs-N/L).
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Fig. 1. Schematic diagram of the continuous up-flow soil co-
lumn used for this study,
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Fig. 2. Batch test results showing nitrate removal and COD va-
lues as indirect molasses concentrations at various C/N
ratios by a heterotrophic denitrifier Pseudornonas sp, KY1,
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Fig. 3. Pseudo first-order reaction constants (k') at various C/N
ratios,
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