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Abstract: A reclaimed water plant adopts the process of 7-tank MSBR, denitrification biological
filter and high-efficiency air flotation in phase I, and the process of 10-tank MSBR, deep denitrification
V-type filter in phase I . The design effluent quality is required to meet level quasi-IV criteria of
Environmental Quality Standard for Surface Water (GB 3838-2002) , i.e., TN<10 mg/L. According to
relevant operation data from January 2022 to July 2023 in phase I, the average effluent TN and TP were
6.50 mg/l. and 0.16 mg/L, respectively. The corresponding average unit power consumption was 0.236
kW +h/m’, the dosage of 10% content liquid PAC was 28.97 mg/L, and the dosage of 20% content liquid
carbon source sodium acetate was 63.17 mg/L.. The average carbon emission intensity per unit pollutant

during operation was (4.59+0.98) kgCO,—eq/kg, and the average carbon emission in tensity per ton of
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wastewater was (0.319+0.075) kgCO,—eq/m’. In phase I, the average effluent TN was 5.37 mg/L., TP was
0.19 mg/L, the average unit power consumption was 0.273 kW -h/m’, the dosage of 10% content liquid
PAC was 42.99 mg/L, and the dosage of 20% content liquid carbon source sodium acetate was 21.98 mg/L.

The average unit carbon emission intensity was (4.75+0.67) kgCO,—eq/kg, and the average carbon

emission in tensity per ton of wastewater was (0.328+0.050) kgCO,—eq/m>.
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Fig.1 General layout and planning of the plant
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Tab.l Requirements for the removal efficiency of

main pollutants in phase I and phase II of the

reclaimed water plant
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Fig.3 Flow diagram of phase II 10-tank MSBR system
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Tab.2 Comparison of design parameters of MSBR
biological tanks in phase I and phase II

S —3 —i
B A(10' m®-d ™) 4 8
AWt A4 /4 2 2
PAZH 3 2 /m? 13558 | 31920
5 Ye e B ((mg - L) 4000 | 3500
15 R /(kgBOD, - kg 'MLSS-d™ ) 0.051 | 0.043
{5 I%/d 13.43 19.82
R itl(kg-d™) 7800 | 11790
S K 45 R (] 1627 | 19.20
JRAA M (44) 1.22 1.34
55— /28 AR HL(S#/5A#) 127 |1.47/1.47
KI5 TR (6#) 6.39 6.51
FA 5] [H] /h PEIKY B3t(24) 0.54 0.30
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/5 AR M (LAR/TAR) | TG [0.78/0.78
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Tab.3 Comparison of investment in the core process

section of phase II project

— WA | — HARZ O T A O AR T2

WH | LB B K | T2 B B S K 4
PTG | I Ot-m™) | BTG | %6 -m™)

Ak |3 427.86 856.97 | 7139.03 892.38
R AL BB 3 961.47 990.36 | 2988.01 373.50
Bi 1738933 184733 |10 127.04 1265.88
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Tab.4 Comparison of actual influent and effluent

quality and removal rate

It H COD |BOD,| 2% | TN | TP | SS
X He/ME | 29.0 | 18.8 | 1.65 | 6.35 [ 0.48 | 12.0
ﬂ:ﬂ(f, B KAH |1 211.0[370.0 | 26.60 | 59.30 [26.00|4 216.0
(mg-L™")
SEXME | 187.2 [100.8 | 14.03 [22.08| 3.03 | 218.0
i [/ME | 4.0 | 18.80.03 | 2.80 | 0.02] 1.0
Ki(mg- | e RAE | 28.0 | 3.6 | 0.90 | 9.59 | 0.24 | 10.0
L) ] 99 | 08 016|650 0.16] 3.8
— IR IE/%| 93.67 |99.03|98.74 | 67.94(94.72| 97.58
=y | f/ME | 40 | 0.5 [ 004 | 153 (002 1.0
Ki(mg- | FRAE | 220 | 24 075|895 |0.28| 8.0
L) | SE#fE | 106 | 1.0 | 020 | 537 |0.19| 3.5
IR IS/ %] 93.13 [98.82(98.44 [73.91(93.73| 97.79
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Fig.4 Carbon source and phosphorus removal agent

dosage during operation of phase I and phase 1I project
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Tab.5 Comparison of average electricity consumption

and average dosage of chemicals for phase I and

phase II project

—HANE | AN | M | TR | R | K

SiH JKELFE/| K HLFE/| PAC F | PAC FH VR B/ VR 42/

) (kW -h-|(kW+h-[i/(mg-|[i&/(mg-| (mg- (mg-

m?) | m?) L") L) L) L)

fe/ME | 0.158 | 0.229 | 6.48 | 9.13 1.53| 0.17

oM | 0305 | 0302 | 68.33 | 97.13 | 167.48 | 96.38

SEEME | 0236 | 0.273 | 28.97 | 42.99 | 63.17 | 21.98
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Tab.6 Selection of carbon emission factors

o 72‘%
i b =
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PAC(LL AP i) HEji H 1
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Fig.5 Comparison of carbon emission intensity of unit

pollutant removal of phase I and phase II project
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