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Abstract [ Objective] A wastewater treatment plant ( WWTP) in Zhejiang Province currently uses sodium acetate as a carbon
source. To reduce operating costs, it is urgent to find a more cost-effective alternative carbon source. [ Methods] This paper selected
five composite carbon sources with good safety and low cost as pilot samples to conduct pilot tests alongside sodium acetate. The aim
was to identify the most suitable composite carbon source for the microorganisms in WWTPs. Through comparative application
experiments of composite carbon sources and sodium acetate in biochemical tanks, the paper analyzed the actual application effects of
the selected composite carbon sources from aspects such as the dosage of carbon sources, their impact on water quality indice, changes
in sludge concentration, and economic efficiency. [ Results ] The denitrification effect of carbon source No. 3 in the pilot test was
superior to other carbon sources, leading to its selection for the engineering application test. In the engineering application test, when
the influent quality was stable and the effluent quality met the standards, the composite carbon source required 22. 12 kg/km’ less
sodium acetate than sodium acetate. The No. 1 biochemical treatment line, which used sodium acetate, had an average effluent mass
concentrations of total nitrogen, chemical oxygen demand( COD) , ammonia nitrogen, total phosphorus, and pH value of 6. 51, 17. 08,
0.11, 0.24 mg/L and 7. 46, respectively. The No. 2 biochemical treatment line, which used the composite carbon source, had an
average effluent mass concentrations of total nitrogen, COD, ammonia nitrogen, total phosphorus, and pH value of 6.38, 17.31,
0. 11, 0.25 mg/L and 7. 48. The mixed liquid suspended solids (MLSS) and mixed liquor volatile suspended solids ( MLVSS) of the
No. 2 biochemical treatment line were slightly lower than those of the No. 1 biochemical treatment line. After calculation, using the
composite carbon source instead of sodium acetate saved 42% of the cost per ton of water. [ Conclusion] The composite carbon source

can fully replace sodium acetate without compromising effluent quality, with a lower dosage, better biological utilization, and no
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increase in the sludge concentration of the biochemical tank, offering advantages in cost, and has a promising application prospect.

Keywords wastewater treatment plant (WWTP)  anaerobic-anoxic-oxic(AAO)  composite carbon source sodium acetate denitrification
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Tab. 1 Detection Data of Composite Carbon Sources
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B (mg - L) (mg L) pHfE  TP/(mg-L7') TN/(mg-L7") (mg - L) (mg - L) i/
1 S IA 2.25%10° 1.28x10° 7.72 0.29 125 4.7 2.5 -34
2 SRR 2.21x10° 1.32x10° 6.72 0.79 96 6.9 6.7 -22
3 SRR 2.02x10° 1.22x10° 6. 83 0.97 111 9.0 6.5 -18
4 SR 2.09%10° 1.28x10° 7.33 0.61 102 6.3 6.8 -19
5 SR 2.20x10° 1.21x10° 6. 70 0.67 94 7.8 8.0 -22
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Tab.2 Measured COD Values of Composite Carbon Sources
and Sodium Acetate

FE COD/(mg - L")
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Tab.3 Summary of Small-Stale Test Data
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RIS HIER COD/ (mg - L7') 112 110 112 114 110 116 29
1hJGTN/(mg- L") 19. 58 18. 86 17.98 14. 68 15.42 15.73 21.48
2 hJ5 TN/(mg -+ L") 7.67 8. 65 6.98 7.40 7.81 8.04 19.98
3hJ5TN/(mg- L") 4.24 5.74 3. 11 5.20 3.51 4.09 18. 42
1 h BTN/ (mg - L7") 3.02 3.74 4.62 7.92 7.18 6.87 112
2 h B TN/ (mg - L) 14.93 13.95 15. 62 15.20 14.79 14. 56 2.62
3h EBR TN/ (mg - L") 18.36 16. 86 19.49 17. 40 19.09 18.51 4.18
1hCy/N 37.06 29. 41 24,22 14.39 15.31 16. 88 25.89

2 h Cy/N 7.50 7.88 7.17 7.50 7. 44 7.97 11.08

3h Cy/N 6.10 6.53 5.75 6.55 5.76 6.27 6.94
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Fig.2 Sodium Acetate and Composite Carbon Sources Dosage in Stable Phase
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Fig.3 Effluent TN of Two Biochemical Treatment Lines
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Fig. 4  Effluent COD of Two Biochemical Treatment Lines
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Fig. 5 Effluent Ammonia Nitrogen, TP, and pH Values of Two Biochemical Treatment Lines
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Fig.6 Changes in MLSS and MLVSS of Two Biochemical Treatment Lines
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