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Abstract:  One of the biological treatment units at Shenshui Guangming Wastewater Treatment
Plant were upgraded for enhancing nitrogen removal through the implementation of intermittent modified

Ludzack—Ettinger (iMLE). In the production test, when the treatment capacity was 2.5x10* m*/d to 3.15x

E€¢WE: BEXREBAMFESHEHTA (52170035)
BEESE: JER E-mail: gqliu@jnu.edu.cn

- 88 -



www. cnww 1985. com

AR, MLE T 23840 R An 3 AR 4209 B R 2 5% % 41 &

10" m*/d, the nitrogen removal efficiency, aeration air consumption, carbon source dosage, and sludge
nitrification and denitrification activities of the iMLE process were analyzed under the conditions of rainy
season, dry season, and dry season with high flow, respectively. During the rainy season (from August 1 to
October 8), the dry season (from October 9 to December 2), and the dry season with high flow (from
December 3 to December 31), the total nitrogen of the influent was 21.9 mg/L, 32.3 mg/L, and 42.2 mg/L,
respectively. The corresponding BODJ/TN ratios were 2.9, 3.2, and 2.9. The total nitrogen volumetric load
were 45.9 g/(m® -d), 61.8 g/(m® -d), and 92.3 g/(m* -d), respectively. These data indicated significant
variations in the influent total nitrogen and volumetric load across the three periods, while the BODy/TN
ratios remained relatively consistent. The mean total nitrogen of the effluent in the three periods were 4.7
mg/L, 5.8 mg/L, and 8.5 mg/L, respectively, with corresponding average removal efficiencies of 78.2%,
81.7%, and 79.4%. During the field experiment, the iMLE process did not require the addition of any
carbon source, thereby eliminating the associated cost of approximately 0.15 yuan/m’ compared to the
parallel two-stage A/O process. During the dry season with high flow, the air consumption for removing
unit COD using the iMLE process remained 41% lower compared to that of the two-stage A/O process.
Under conditions of adequate carbon sources, the maximum specific denitrification rates for the iMLE
process and the two-stage A/O process were 4.4 mg/(gVSS-h) and 3.6 mg/(gVSS-h), respectively. This
indicated that the iMLE process exhibited superior denitrification activity compared to the two-stage A/O
process. Therefore, the iMLE process enhances the efficiency of nitrogen removal, reduces the associated
costs, and decreases carbon emissions, thereby offering a novel solution for wastewater treatment plant
upgrading.
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Fig.2 Variation of influent COD and BOD,
concentrations as well as effluent COD concentration of

iMLE process during the rainy and dry seasons
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