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Design of the Wastewater Treatment Plant Phase I Project in an Industrial
Park in Zhejiang
HUANG Zhuhui, YANG Kai, JIANG Qi, WANG Jiulong, HUANG Jingjie
(Zhejiang Province Environmental Engineering Co. Ltd., Hangzhou 310000, China)

Abstract: To meet the stringent wastewater treatment demands of an industrial park in Zhejiang, a
new wastewater treatment plant was constructed within its boundaries, with a phase 1 construction
capacity of 10 000 m’/d. The core treatment process adopted was “coarse screen and pumping station +
fine screen and horizontal-flow grit chamber + hydrolysis comprehensive tank + multi-stage modified AO
biological reactor + secondary sedimentation tank + magnetic coagulation high-efficiency sedimentation
tank + denitrification deep-bed filter + activated coke adsorption tower + disinfection”. The synergistic
effect of hydrolysis comprehensive tank and multi-stage modified AO biological reactor, coupled with the
exceptional adsorption capacity of the activated coke adsorption tower, ensured effective removal of
refractory COD. Notably, the system allowed for flexible adjustment of the adsorption tower’ s flow rate
and the number of units in operation based on the required COD removal amount of the advanced

treatment system, achieving both controllable and cost-effective pollutant removal. For the high influent
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total phosphorus (TP), the combined effect of the biological process and the efficient flocculation—
sedimentation in the magnetic coagulation sedimentation tank consistently reduced the effluent TP
concentration to 0.10 mg/L. Operation results showed that COD removal efficiency reached 80%-92%,
total nitrogen (TN) and ammonia nitrogen (NH,—N) removal efficiencies were 79% and 96%, respectively,
and TP and suspended solids (SS) removal efficiencies were both above 97%. The final effluent stably met
the first level A limit of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB
18918-2002), as well as the strict TP limit requirement of <0.30 mg/L. By adopting an intensive

advanced treatment process, the land area required has been significantly reduced, which can provide a
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valuable reference for the wastewater treatment in similar industrial parks in China.

Keywords:  industrial park;

acidification; multi-stage modified AO process;
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Fig.1 Process flow chart
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8.0 mx3. 4 m (B B 44 I 05 M BRI AR /=7 2. 4 m+ - 8™,
B 1.0m), A X AR 18 000 m/h. N & AY)IHE
B kAT R AL Z T ReE A1k, £
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AR TAET 2023 4 12 H IS 5 R I8 A R
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K1t W2,
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Tab.2 Average monthly influent and effluent quality in 2024 mg/L.
. COD NH,-N TN TP SS
Bii 3 7k k7K 7k HEK K kK K kK ik
1H 347.16 27.57 5.08 0.14 13.66 2.20 4.02 0.10 243.45 4.33
2 1 171.32 25.33 5.99 0.21 14.79 2.34 6.34 0.11 126.00 3.42
3H 252.75 30.36 4.29 0.12 5.17 1.34 4.80 0.09 200.34 543
41 228.57 21.14 2.30 0.20 8.67 3.28 8.38 0.08 189.56 4.54
5H 201.68 23.67 5.42 0.15 16.60 2.66 4.79 0.05 167.30 4.60
6 H 210.00 41.73 1.46 0.16 8.87 2.46 3.79 0.10 212.34 6.32
7H 279.24 38.15 4.38 0.16 13.98 1.70 9.24 0.06 226.89 5.93
8 H 253.68 42.54 13.47 0.36 16.20 4.94 6.55 0.12 153.40 3.40
9H 250.00 44.07 5.55 0.34 11.53 3.60 9.19 0.13 174.40 3.21
10 368.15 45.83 3.40 0.15 11.65 1.74 4.24 0.06 254.00 5.50
1A 320.32 45.94 8.76 0.14 19.25 3.15 8.31 0.07 234.44 6.43
12 323.09 39.77 9.00 0.14 19.81 1.30 9.36 0.09 240.30 4.54
F 2 AT, K T 19 COD BBk, #6170~ TP EE s TSR (il T A=Y Bl B i IR BRI

380 mg/L i Bl N o 2K it R b S 22 2 22 B ol | 7Y
AO A=W BN Z Ge b B, 45 4 1 M AR WG I AE
BT 2., COD Al Fa 5E [ 2 50 mg/L LA F , R FAE
80%~92% Z [H) o 7K J1 ¥ TN J& NH,-N i FE#A1%
I3 BIAE 5~20 mg/L Fl 4~15 mg/L{E BN . &E1L &R
45 K S AE AR R TE b AR PR , K TN A2 AE 7E S mg/L
IR, /K NH-N 2276 1. 0 mg/L LR, B & 19 F
B LR 9% F196% . #8FE5 A Gy, HEk

UE 1Y BR RO W K T ¥ TP AR ETE 0. 15 mg/L
PIF, 2R EIL97% VL . #Eak H 1SS ik B &5
i, FEATE 250 mg/L LA, 38 3 S i b it K i DL
YE T | T TR BB T U b, A S A 1A TR DR D it 1) BB 5 1
LK A SSFELE 10 mg/L UL T, 2R F &5
97% LA I

202410 H iz IG5 7K Ab B 4% 2L PR IT Y
5 ) R BRI W4 3

®3 EFELEBETSRMERIR

Tab.3 Pollutant removal efficiencies of major treatment units

Y| COD NH,-N TN TP SsS
A R G ik K 2{E/ (mg/L) 243.10 3.21 11.02 3.10 164.00
KRS W+ 2 Y S B B AO AR i+ | HI7K/(mg/L) 80.21 0.17 2.40 0.71 48.67
—yiih KRR I% 67.01 94.70 78.22 77.10 70.32

7K /(mg/L) 72.20 0.16 1.80 0.10 6.32

Tk VR BRI T + S A AL TR PR 1 3

SR e S KRR I% 9.99 5.88 25.00 85.92 87.01
R H7K/(mg/L) 45.83 0.15 1.74 0.06 5.50
KBRRI% 36.52 6.25 3.33 40.00 12.97

H7KE B/ (mg/L) 45.83 0.15 1.74 0.06 5.50

KRR AL M Z2 9 22 Brdlt R L AO T2 Py
IEH’EFH A B BR AT R COD, (H I A= A R S8
7K COD ¥ AR X 8 s o AR A 175 7K Ak T HORE AG: I

Hdg , #E7K BOD/COD i AL T 0. 23, F B {5 /K A9 Al
HEARPERSE , 0 K BOD U JE— Hy 5~7 mg/LL,
BN 5 A2 b R GE X LA AT 7K COD 3k B HE BUbR HE
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