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Abstract [ Objective] In view of the difficulties of high concentration and multi-component odor treatment in wastewater treatment
plants (WWTPs) , this process can improve the current situation of high load odor (such as H,S, NH;, and odor) treatment, optimize
energy consumption and reduce carbon emissions, and provide sustainable odor treatment technology examples for WWTPs.
[ Methods ] Design and implement a three-stage combined deodorization process of " chemical washing + biological filter + activated
carbon adsorption" using a 200 000 m’/d WWTP in Shanghai as the research object. Chemical washing is used for pretreatment of high
concentration H,S, while biological filters degrade volatile organic compounds and NH;. Activated carbon adsorption further removes
residual odor molecules. At the same time, the innovation introduces a precise odor control system, which dynamically adjusts the fan

frequency, spray amount, and dosage by monitoring the imported H,S mass concentration (100-290 mg/L), NH; and odor
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concentration (130 000) in real time, optimizing operating parameters, and reducing energy consumption and carbon emissions.
[ Results |

odor, respectively. The outlet odor concentration remains stable below 400, meeting the Emission Standards of Air Pollutants for Urban

The three-stage combined deodorization process achieves removal rates of over 98% , 95% , and 95% for H,S, NH;, and

Wastewater Treatment Plant ( DB31/ 982—2016). The system is capable of adapting to high load and highly volatile odor
characteristics, and has high operational stability. The odor precise control system significantly reduces energy consumption through
dynamic adjustment. The overall energy consumption of the system is reduced by 48. 8% compared to traditional processes, and the
annual carbon reduction reaches 84.9 t CO,, demonstrating significant energy-saving and emission reduction benefits.
[ Conclusion] The three-stage combination deodorization process of " chemical washing + biological filter + activated carbon
adsorption" , combined with a precise odor control system, provides an efficient and stable solution for odor control in high load

WWTPs. This process not only achieves efficient removal of odors, but also significantly reduces energy consumption and carbon

emissions, with good economic and environmental benefits. It is suitable for promotion and application in similar high load WWTPs,

providing a technical example of the low-carbon transformation of the industry.

Keywords wastewater treatment plant ( WWTP ) ; deodorization system; sludge carbonization; smart control; combined process;

carbon reduction
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Fig. 1  Division of Service Area of Deodorization System
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Fig.2 Process Flow of Deodorization System
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Tab. 1 Design Inflow Pollutant Concentration and Emission Limits

i H,S/(mg-m™)  CH,SH/(mg-m™)  NH,/(mg-m™) H d5t RAME (=)
Bt TG Y R 5~60 1~10 <100 — 5 000~8 000
HES T de e SV Ok 5 0.5 30 — 600
TS B PR 0.03 0.000 4 1 0.5% () XA TR 40 10
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N A MR 2R 40 AT BB AR RGP /K 7 3% A 3R RE A I iy
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VRIS ST 10 Dk, B4 Mg Sk ik 55 1 AR
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Tab.2 Operation Parameters of Deodorization System

s oA BR R S Flioh B L A R L !
AbEERE S7/m? 20 000 28 000 45 000
L BRI 1 IE A/ m? 15.0 20. 0 30.0
2P/ (mes™") 0.37 0.39 0.42
HORHE BT/ 3.24 3.09 3.12
FRHARY m’ 18.0 24.0 39.0
W/ (Lem™) 2.0
PEFFAKE/ (m®-h") 40 56 90
HURHE 7% 34.28% 34.28% 37.14%
2 30% (5Tt 43%0) NaOH
BRI R/ (kg-d™") 93.0 130.2 209.2
KRR TT g T AL /m? 9.0 12.0 20.0
25 IE R/ (mes™") 0.62 0. 65 0.63
RS B BT/ s 2.43 2.31 2.40
HURHARL/m’® 13.5 18.0 30.0
W/ (Lom™) 2.0
PEF AR/ (m-hh) 40 56 90
& H Ak & /m? 10.0 13.5 22.0
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Fig. 3 Control Logic for Commissioning and Operation Mode of the Odor Precise Control System
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Fig.4 Control Logic for Normalized Operation Mode of the Odor Precise Control System
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Tab.3 Chemical Dosages in Chemical Section of

the Deodorization System

WH Bl
R/ (m®-h7") 20 000
P H,S BB/ (mg- L") 200
HITH,S Bt/ (mg- L") 140
PN S 30%
NaOH f#/ (kg-d™") 622
2518/ (Jt-d7) 877.5

B AR ST L RB T S5O0 e in gk 4
JRs o W T TS Je ik B v TR HE, D RIE
/%/uJFTﬁF)ﬁI IR 5 3R e Ak 28 1 28 e A I A 5%

B TR TP Y AT E AT, KL ILETT
R4 BEWMHEKEEETRLREITSH

Tab.4 Design and Actual Operation Parameters of Various

Electrical Equipments

I H KL 2R YA
BB T4/ Ha 50 50 50
BRI AT/ Ha 40 50 50

KMLZF AR F 1T 50 Hz B2 40 Hz, 1217
YR B % 37.0 kW [£E 18.9 kW, HL 5 4%
0.8 7o/ (kW -h) TH5, W XALHL 2% 362. 9 Jo/d; T
b 309% (S 43 %%) NaOH $2 1 500 Jo/t 3155, 24
FBEA 877.5 J0/d; BRI RG KR XK, BN
THAIE AT AR, B B R /%,u_ﬁ,uﬁizzttﬁ
1 240. 4 yo/d,, AHEEENA A 55 XUBLAS S, B 2R
Re B BIT ARG TR giﬁcuwﬂﬁﬁﬂﬁ
434.4(kW-h)/d, 5 2y 48.8% K HLIB 17 M A [ A%
347.5 J0/d., K4 2022 4F 42 [ HL 735 A A ik
HE H T34 0.536 6 kg CO,/ (kW -h) , #EH T fig
SRR HE K 84. 9 t CO,/a,

7 it

(1) B3 20 77 m®/d 57K 2031 )R T “ 1k
SE PR+ A 0 Tt + T P e T = I A B L T
2 0 E R A (H,S NH, RS LS EBR RS
95% , i 52 ¥k FE W% ShAE 7 i 3, D SR R R e 7
400 AR, 1F DB31/ 982—2016 bRk,

(2) FH TS I 0 00 ) S AR A ) R 4,
JESTXUAIL (40 Hz) | 9875 5/ 0 2 i B AIK R 45 g
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