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Abstract: Nitrate and organic micropollutants ( OMPs) often coexist in effluent from urban sewage
treatment plants, while the influence of organic micropollutants on the advanced denitrification process
remains unclear. To investigate how denitrification processes respond to organic micropollutants, this
study constructed a denitrification moving bed biofilm reactor to examine the denitrification removal
rate, organic micropollutant removal efficiency, response of extracellular polymeric substances ( EPS)
in the biofilm, and variation of key enzyme activities in the electron transport chain. Results showed
that organic micropollutants limited denitrification efficiency, with carbon and nitrogen removal rates
fluctuating and decreasing to below 70%. The removal rates of organic micropollutants such as ethinyl
estradiol (EE) , estriol (E3), and diclofenac ( DCF) exceeded 75% , while carbamazepine ( CBZ)
removal rates fluctuated between 20% and 44%. When organic micropollutants were introduced, micro-
organisms initially utilized a portion of the EPS as nutrients and subsequently secreted more EPS to re-

sist the stress caused by organic micropollutants. The activity of key enzymes in the electron transport
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chain was inhibited, thus reducing electron transport efficiency and deteriorating denitrification per-

formance. Higher concentrations of organic micropollutants had a more pronounced impact on denitrifi-

cation efficiency, EPS content, and key enzyme activities in the electron transport chain, thereby lead-

ing to a quicker metabolic response from the microorganisms. The study provides a reference for deep

nitrogen removal and co—removal of organic micropollutants in effluent.

Keywords: Denitrification; Organic micropollutants; Advanced treatment; Extracellular polymeric

substances ; Electron transport chain
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Table 1 Reactor influent composition

% W
CcOoD 70.0 mg - 17!
NO;-N 20.0 mg - L7
MgCl, - 6H,0 10.0 mg - L™
CaCl, 10.0 mg - L™
KH, PO, 2.0 mg - L™
R TE R VRS TR 1.0 mL - L7

1.2 EWigt5F%

FER N #3247 30 d = 7K NO;-N FaE JF
T 5 mg/L J&, ¥ EE E3 . DCF .CBZ, 3 IMJ%
I 73 0 Ry Xof REZH (A4 OMPs ) Ik B2 21 (5
Fi s YL BNV BE 10 wg/L) | i VR B 40 (s
JeWr Bk iz 100 wg/L) o B SLE I 4 2~ 3
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