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Abstract: The design capacity of the phase | project of a wastewater treatment plant in northern
China is 50x10* m*d. The effluent quality is designed to meet the first level A criteria specified in the
national discharge standard, but it needs to be upgraded to comply with the discharge limit for key control
areas as specified in Ziya River Basin Water Pollutants Discharge Standards (DB 13/2796-2018). The
project employed the moving bed biofilm reactor (MBBR) process for its upgrade and transformation. After

transformation, the chemical oxygen demand, total phosphorus, ammonia nitrogen and total nitrogen in the
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effluent from the biochemical tank were (16.2+3.9) mg/L, (0.2+0.2) mg/L, (0.18+0.1) mg/L. and (8.1+2.2)
mg/L, respectively. In addition, the effluent quality was stable and better than the design discharge

standard. The utilization rate of the carbon source in the raw water increased by 63.14%, while the dosage

of external carbon sources and polyaluminum chloride (PAC) was reduced by 36.5% and 43.4%,

respectively. The predominant nitrifying bacteria in the system was Nitrospira, with a relative abundance
of 7.31% in the biofilm, which was 6.5 times higher than that in the activated sludge. The MBBR-based

in-situ transformation achieved concurrent enhancement of the system’s nitrogen and phosphorus removal

capabilities, ensured stable and compliant effluent quality, and reduced operation costs.
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Tab.l1 Design influent and effluent quality
mg-L’]
WH | BOD, | COD |[NH,-N| TN TP sS
BTk 300 750 65 85 8 400
SEBRiEK 22?;& 32?? 42? 58.4+6.6[5.10.9 33(7)'5*
sk 10 40 2.0(3.5) 15 0.4 10
SEPR K| 2.041.0 [19.5+4.2/0.3+0.3 | 9.5+2.3 [0.2+0.1|8.0+0.8
e S NEUE K< 12 "CRI SR FF -
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© KRR 5K BURAE LB T
PEVS UL, IR DU 7K S U B AR mT Al 2
K F 2. 0 mg/L 1% H bR, (H2 A A7 1E 15~30 d 91K
TR, KR AE 8~10 °C, AR T JLAE YIS 114000 | (IKIR
K S R BARAR T 8 mg/L, (A2 & 3.5
mg/L, AN BE T 12 $2 40 I 0 HEBORR HE , 75 X 4 i 4k
Re St TR Ak

@  BREFT R S %G5 K ) SR EK C/N
353 6. 3, FEAKEE AAO A=k I AU SRS Ak 18 R
U8B 20, AAO AR AR 0 =R FH EK A ALY L
A1 LA 200% , A HLY A S0F 28400 40% , A= 4k
BEHUK TN GA 5T 35 mg/L, AU AN T A4 AL Bl 41
DX 4 < o, T LS S50 A T DA 10 3 14 e Vs 3
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T AT, s A e S DX SRR B VR 178 ) %
FETHE LB A ROR R AGB AT A o TR K i A
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ik | K COD MR B 22 22 /Y 344 K (123. 2+60. 6)
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Fig.1 Flow chart of treatment process in a WWTP after
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RS KA N (0. 18+0. 1) me/L, Hh T i&itHn
e TEHE 270~290 RAZAGE T, A= ki 7k 240 A&
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Fig.4 COD utilization rate in anoxic zone

4.3 BruhiEae

U T 5 FR GRS TP L BRBCR UNIE 5 s
MO T, RS HEK TP AR (5,241, 1) mg/L, 4k
Tt K TP {8 Ky (1. 5+0. 4) mg/L, A= 4k 3t X TP 1
IR BRAN T 2% MU G, RGLiEK TP ¥R N
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Fig.5 Removal effect of TP
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Fig.6 Relative abundance of microorganisms at

genus level
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