Advances in Environmental Protection FF3E{RI7 A, 2025, 15(4), 441-449 Hans X0
Published Online April 2025 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2025.154051

REXZEFFKRAIER G H KR RE SR

% R, ZERY

S BT B S5 oLy, BRI SERH
R RFRHM G EBE, BRI 7%

Wk H . 20254F2 4280 FHEM: 20254F3H20H; &4 HI: 20254F4H14H

R

15K B K ERVRE AL 515 KRR R B AR . AR X (915K BT E AF, X2019FE%
20244 (1K K & DL K3 AR BEREA T IR I 40T, RTINS /KA KB KRB, BB TR
EARM B FREFRER, HKEE Rt 5K 1.57M/ H, (B E P EhrE K &R 740000,

Z4AEHIHKCOD. BODs, BE. . SBHRES A A/MF161mg/L. 57 mg/L. 40mg/L. 34mg/L.

3mg/L, WETRIHREER, BREES, H/KCOD. BODs. E&. SBIRERD (MR AKHERERE)

(GB3838-2002) FIVII/K/KIT . {H/KALHE BITEER, BKEETHES, #KFCOD. BODs. &, &
B BBERE RSRENEIINEE. S THKED. BKRBEENIE, REEMENEESEE. 58
EMIE. BUTEHNSEEEFTMUER, BITEKEHE) EaTREKEEREET, AERELR
TSR ESEHERNEERN, KBRS BT R, SLIE/K) BITHRIE.

KA

KA EE, #HHAKKE, HH5EMN, EEHLH

Analysis of the Water Environment
Quality of the Inlet and Outlet of the
Sewage Treatment System in a
Certain Park over the Years

Chen Chen?, Zhenhong Wang?*

lQingzhen Logistics New City Construction Service Center, Guiyang Guizhou
2School of Water and Environment, Chang’an University, Xi’an Shaanxi

Received: Feb. 28", 2025; accepted: Mar. 20", 2025; published: Apr. 14", 2025

IR

NEF|IH: MR, ER X 2 KA R G RIS R T ). PR LRHT, 2025, 15(4): 441-449.
DOI: 10.12677/aep.2025.154051


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2025.154051
https://doi.org/10.12677/aep.2025.154051
https://www.hanspub.org/

&

i
H
7?1%%

Abstract

The influent water volume and concentration changes in sewage treatment plants are closely related
to the sewage treatment efficiency. Taking the sewage treatment project in a certain industrial park
as an example, this article focuses on the monitors and analyzes of the influent water volume and the
influent and effluent concentrations from 2019 to 2024, and discusses the problems of low influent
water volume, low influent concentrations and low operation efficiency in urban sewage treatment
plants. The research results show that the designed sewage treatment capacity of the sewage treat-
ment plant is 15,000 tons per day, but the actual average daily sewage volume over the years is only
4000 tons. The average daily influent concentrations of COD, total nitrogen, ammonia nitrogen and
total phosphorus over the years are 140 mg/L, less than 40 mg/L, 30 mg/L and 4 mg/L respectively,
which are far lower than the design concentration requirements. Except for total nitrogen, the effluent
concentrations of COD, BODs, ammonia nitrogen and total phosphorus meet the water quality require-
ments of Class IV in the “Environmental Quality Standards for Surface Water” (GB3838-2002). Over
the years of operation of the sewage treatment plant, the influent water volume has shown a down-
ward trend, while the concentrations of COD, BODs, total nitrogen, ammonia nitrogen, total phospho-
rus in the influent water and the amount of sludge have all shown an upward trend. Regarding the
problems of low influent water volume and low influent concentration, it is proposed to consider in-
creasing fund-raising, improving the supporting pipe network and strengthening the pollutant dis-
charge management of the project. It is recommended that the sewage treatment plant first design for
a low sewage treatment volume, and then implement a dual-track mode according to the actual sew-
age volume to avoid the impacts brought by too low or too high influent water volume and achieve
high efficiency in the operation of the sewage treatment plant.
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157K AR BRAT b R IR TRV, o AR RE A SRS 56 35 A7 K A B Ak i, AN I 2 8 AN K98k 2 35 7K™
ERAMIERN . fESRETT K AEE) ,  BE KR EEARA AR T AR BRRCR, BN 7 AL B A AN L[ 1]
SRS K HE NG KA EE ) R A B 1, SRS K IR AR IREL 7, S BURZE TG KA
RS K AT R, B 5 HAh /KRR A TR T B AR RT5 KR BE . 2015 SR 55 B R AR (KI5 e
BTSN R DL S HBUTBE S & RO 5 K T HEBhs e, D95 KA EE) MR br it fe fit 1 B E
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FEFE N, XSGR BEKTTRE 7B 7T, FNKCRI[SISEAT I 1 SR T A2 3 15 K B rP R R A5 K
ARBRT 3 KIR P TR Ao BARIR[ATRIR TS 7K MBR A AR BE T2 AL BRRURBEAT 10 #r. 220K, ZRIRIR
SE[5] [6]M I T IG5 /K AL B i) SRR AT 8l 73K B3R AL DL BOK AR RIR L, B A K UK R 12
AR . ZEPHPHTI LR 7 SR NIRRT K AR R T R EE K 9 BARRORIT FE0S B, 0 kKK BURFIEEAT 1 23
Bro FEESN, WSEE 5K RITE B B0 H, N KB . i, REFRREEPA)ST R
s BRSNS A A 30%. [F A AN A T 2 4L AR B, W B E B REIRI S T2 5.
Il A S SR VA R S 20 5 T KR B, 1AM S AR BT S SE 3 o 1K AR ER ) BE AR A R AR AR )
AR AT AE T AR BRI 7T 2 RIEAC B T2 R Z AR i o B X5 KW R kKR L AT T T A
NBWETE, (HREH AT 1L, X BEiG KAL) B 8 s s PRk (3t KSR bR AT o i R W ARE, JF
JEIXTTIWETE, ARG M 2 AR5 KIS 0L LKt /K A IR 3R, 4R S5 KA BT 2 B R

o ASCUARE B X5 K A BRI H A PIN RE ADGEERE H KR ERUK OB O R, IR AR5 K
REFRT 1K/ BEARUBEAR R SR A o 3t b B AR S AT, 45757 7 IO e TR 45 1) TR 5 7K
AEPRTARRIREM, JF4R AT X VR R dext 5. IR TERE N el IS /K AL BEBILR L HESH AL Ry Sl
Mk SR A S S, (RS A B B3 R =T A R e

2. BRIMFGE
2.1. WAREXEHS

Z I X RRITHAR 31.64 ~F 07 23 BL, FLAR IR @2 v T Hb AR 16.71 P 5 A 5L, BURIH AN DRUBN 9 T3 N,
PURH AN 4.5 TiN. @RS /KAEE—8, T 2018 4F 4 AN . | X 5 16.9 7, &iti5/KAabH
BB/ 1.5 Jimi/H, BHIRG AI 12 5N, ARG VG R X 4 7K UG DA ZR R A X 3, TR 20 Rl T
TR 70%, CEVS/KIEM 1.8 AH. KM “A20 + MBR” T2, HU/KEEIFER] (/KR Ebx
#E) (GB3838-2002) 1 IV 2K KFARHE(TN B4h, TN <15mg/L). #E/KiEiH#E COD <250 mg/L, BODs<
150 mg/L, &% <30mg/L, M% <40mg/L, L% <4mg/l. V5/KEAIIERREEHRS DHENT

2.2, FKEENETFN 53 Hr

S HTERE ORI T %) 2019~2024 FAEL I INEGE, RAAGIRELOKE . SR~ E EHFE L. & COoD.
BODs. TN. Z%& TP. SSU/KF . /Kmfabrill e /i%: HHAENTAE(BODs): AEMBEMMREE
Fhyk(GB/T7488-1987), 1b2% 75 A & (COD): HASFR 514 (GB11914-89), = &(TN): W14 ik it R B v filt 25 41
G 13:(GB11894-89), A A(NHY-N): 44 Gk /0 6 e A (HI535-2000), S (TP): ek B B4 it
BHIR B9y Y6 6 12 (GB11893-89), EiF#(SS): H #i4(GB11901-89).

3. HERENH
3.1. ZEJKAEERLLE

B L TR, TS KA AR RN 1.5 i, SRPRyE K A EE RT3 K 2 4000 W, A4S
17 AN BB 1/3. 2019 4F H 3 Ab /K & 3437 Wi/H , 847 fufe R 22.9%, HidbKE (KR
Mo B X 993 Wi 2020 4 H P35 4b 3 /K & 4629 Mi/H, 1217 74N 29.7%; 2021 4 H ¥4 /K & 3686
Wi/H, 384T MmN 24.6%; 2022 4 H A EK &Lk 3985 Wi/ H , 1847 4 26.6%; 2023 4 H 15
AbERK B 27 3726 Wi/ H , 24T 1146 4 24.8%; 2024 4 H P34 AbHE/K & 2978 3362 i/ H , 847 5 far A 22.4%,
HKEHERNK: 2020 > 2022 > 2023 > 2022 > 2019 > 2024, V5/KALB) IEATARA AR RO ER, FE
JER T AN E A e, R TS K R R SCE B =, FEUT/KINE B ZRAR, & 5 XIdsh
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Figure 1. Comparison of sewage treatment capacity over the years

1. BEFKLEENLLE

3.2. HEFHHKUFREE(COD)RELLIE

Ml 2 aT%n, Z4EREK COD WF R ETF#4%, 2019 4 H /K COD ¥ K45 103.13 mg/L, 2020
SEHREK COD &N 77.93 mg/L, 2021 4 H ¥tk COD # & 115.01 mg/L, 2022 4 H¥JiE/K COD i#
J¥ 98.67 mg/L, 2023 4EH ¥tk COD ¥ EF 130.28 mg/L, 2024 4£ H /K COD ¥/ 161.49 mg/L, COD
B HERMK: 2024 > 2023 > 2021 > 2019 > 2022 > 2020. #% 1k 2024 4F, %4 H#/K COD WKJE N
114 mg/L, /N FI5KAFET &t Bk IR FE 250 mg/L. COD /KK i FM%: 2024 > 2023 > 2019 >
2020 > 2022 >2021, Hi7K COD ¥faE st 11 mo/L. i@ i, & bRk iHE/K COD W AR K B E K A
— s RN SRR IR VS A,  BOE R R 4R, REERUK BRI AT K E M, 15 K E B
FVFIRIMIE AL . RV KEEMLI] ARE, FENRSERAR, ERFEHRESEENRER,
SEUSKRARE AKEH ], RS EREL, TS IE A HE IR B B RR9]. =R HT
BN RIRSMR, BEE PRI B, J5/KAE] 3 KK IR B A B P 35 10]
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Figure 2. Comparison of chemical oxygen demand (COD) concentrations in inflow and out-
flow over the years
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3.3. ZEHHKABENESE(BOD:)RELLE

H I 3 W%, Z4EEK BODs K2 ETHES, 2019 4E H ¥tk BODs Kk 4 40.28 mg/L, 2020 4
7K BODs ¥ 4 28.54 mg/L; 2021 47K BODs WK JE R 47.17 mg/L; 2022 #j37K BODs i 5N 41.56
mg/L; 2023 4Ei#k/K BODs ¥ 4 48.54 mg/L; 2024 4Ei#k/K BODs # B 2N 57.02 mg/L. BODs /K &
EEK: 2024 > 2023 > 2021 > 2019 > 2022 > 2020, i Ay BODs = % s B /K A4 1 A W B fift 111 A AL A
B, WE R [X 35 7K HR AR T R B AN B S . %I 7K s BODs, RFEAE 1.12 mg/L~2.23 mg/L
Z i), KR TR, HK BODs ik E H & EK: 2019 > 2020 > 2021 > 2022 > 2023 > 2024. 4-#r
7R, BODs 5 COD #E7K ¥ & £ 1E A AR R 1 [11].
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Figure 3. Comparison of five day biochemical oxygen demand (BODs) concentrations in Inlet
and outlet water over multiple years
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Figure 4. Comparison of total nitrogen (TN) concentration in inflow and outflow over the years
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3.4, BEFHKBE(TN)IRELLLR

HIPE 4 75, AR R IR E & ETH RS, BRIKE Jy 2020 4E 20.54 mg/L, ik /% 2024
4049 mg/L, R 2024 4 FE K R EIR FEA BB THEE R o e B KR BE B IR 2024 > 2023 >
2019 > 2022 > 2021 > 2020, H/KSEKE S HKSE —FE, HE EFES, &K 2020 44 6.94
mg/L, fmd N 2024 5 9.67 mg/L. S H KR EE B EK: 2024 > 2023 > 2019 > 2021 > 2022 >
2020,

35. ZEHHKERIRELR

HE 5 ma, ZEMKEEKREZHE ETHEY, 5RRREBNEA %, RIKE N 2020 £
15.95 mg/L, fERIE N 2024 4 33.58 mg/L, o E AR BB E EIRE BB R . H R KR
B BME: 2024 > 2023 > 2019 > 2022 > 2021 > 2020, HI/KE AR E 2 R, (b EHE7E 0.26~0.08
mo/L Z 18] & H KK EE I #MK: 2019 > 2020 > 2024 > 2021 > 2023 > 2022,
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Figure 5. Comparison of ammonia nitrogen concentration in inflow and outflow over the years

5 ZEFHHKERKELR

3.6. ZAEFHHKEB(TP)RELLE:

I 6 AIAl, ZAERKEBIRE R ETHES, RAIKIE )y 2020 45 0.73 mo/L, HmmikEHN 2024 4
229 mg/L, B KR E RS A R BT R . B AR s B 2024 > 2023 > 2022 >
2021 > 2019 > 2020, Hi7K B EE R T &, AR 2020 4F 0.13 mg/L, fmik e 2024 4
0.19 mg/L. B /KR B s B : 2019 > 2024 > 2020 > 2022 > 2021 > 2023,

3.7. SEBHKZRY(SS)RELLE

7 W5, ZEMKEFIRESR EIHEA, BGKREA 2020 4 34.89 mg/L, #mEikE AN 2024
7481 mg/L. KRR E S FME: 2024 > 2023 > 2021 > 2022 > 2019 > 2020, H K Rk
PEAEFERARAN K, 7E 1.71~2.05 mg/L 2 (8], H/KHBFPRE i Ef%: 2022 > 2023 > 2021 > 2020 >
2024 > 2019.
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Figure 6. Comparison of total phosphorus (TP) concentration in inflow and outflow over the years
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Figure 7. Comparison of suspended solids (SS) concentration in inflow and outflow over the years

B 7. ZEHEHKRZFY(SS)KRELLR

3.8. ZETRUAERILE
i 8 i, ZAEFRAERESLE FTHE, 2019 4EDL 301 MY RK(E, 2024 £k 1024 Wil
(FEFF: 2024 > 2023 > 2022 > 2021 > 2020 > 2019). FH K 3 A HE KIS Wik FE T+ @ iz DR R 5 .
BEAKEHPI (A0 COD. BOD)EUE 7=k FERELE 1 TF, B SFBUEM R R RCEAR NG 25, Rk
TR rE A e b A AR N . R 2019~2024 EREKE R &S, BRI R E S ns
m%ﬁf FORBEKE N MRS, ELR RGN IRT), M E Y i RR S8 N, oS e st B &
ARG I OCR JR N o U, K AR X TG e A B 7 A 22 S AR . 2019~2024 AR K B2 N
#, mEb KRS YT AR, ISR TTRER RIAS 2, s VTS Je b AR R ( “ B ), Ak
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Figure 8. Comparison of sludge disposal volume over the years

8. ZEITRAEELLR

BEK P75 R NS e A A 2 ETHES . HKT COD WREMEFMFEE A K, BODs. &
B EBERIZ 2 N REEY, SRERFUNGIN. XS REIR, SRS, AR TR G Kb B
MR TG AKAE ] 8 i KR BRI BRI F1D A AL, Tl X5 /KA SRR
P, BLAREHE, V5K IR E . EESEELb X5 K RSO G $R TS KT AOK R, R P
B BT PR IEAN T H 2

FER RIS, —RZEAETT AR RN B R DR 9 A R Aty 55 Rl A 22 3 38 el [X £
TR LM, N L — G R RRAS, IR Sk ORISR AR BE T 5 <RI, I Bl X e 5 ¥ 7K Mgk
ANAEPEFE , PRUERTG K AL B 2 5t J B0 o6 BB o0 (0 B e BN [13]s R BURF I BUNIASEE Ry & T RS 7K
QLB R b, BN N SR AT WU X S K AL BB AN B, 5 S B R T K AL B B b A R
WA, SIL Pzt BT .

FEHE B, — R s HE S Bk, nsR AT RI A R B . AT A e H LRI BT
Bt R IUH HETS B AR Dy R L Y E AL SR 7 A NI A T TR AT E S, B RIS K RERE N THE
B TR EAEBHG AR R, PR AERAC PR BT b B 2 s A U A K
8 G I SRS R K B AR e vy, PG KAC B A B RCRANEAR I . =R AR AR I H
SRR B, BEORHT TR KN DM B TR RN #E . FNE T, RN RET, RESKRER
G Lt AN B [14] . A8 3R T 9N Be, 0T I A B0 H I HES Wit AES B M T5 KA D,
AR FE ISR KA B R G, BEATUH A REET 0N, MU AL ]9 /K R IR 3 BUE HE AN TE 1Y)
0L, SRV AFE SRR, PR 5N i A 7= el ) v W B LR AR SR B vt K /KR FE[15] 0 DU R
DESEE X HEK RGN K IR RS e, ERIVRE ST RHEIL . MRS, BEHED . 5
JeI oA tE LA, WIS T, BT ETAE , A AR E i B 3, RO IVEERHESLHFILR.,
RS K BSOS, $ s KRS, $ itk COD. BODs ik, SEBLHE K ISR 2 A
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