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Design for Upgrading and Transformation of a Mixed Wastewater Treatment
Plant into a Domestic Sewage Treatment Plant
YANG Deng
(GDEP Engineering Research & Design Institute Co. Ltd., Guangzhou 510080, China)

Abstract: The designed treatment capacity of a mixed wastewater treatment plant in Shantou is 6X
10" m*/d, with influent consisting of printing and dyeing wastewater and domestic sewage in a ratio of 7:3.
The effluent quality must meet the stricter values of the first level A limit specified in Discharge Standard
of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002) and the first level limit during
the second phase of urban secondary wastewater treatment plants specified in Discharge Limits of Water
Pollutants (DB44/26-2001) of Guangdong Province. Due to the construction of a dedicated dyeing and
printing industrial wastewater treatment facility within the jurisdiction, the previously mixed wastewater
treatment plant was upgraded and transformed into a domestic sewage treatment plant. The treated
effluent quality is required to meet the stricter values of the original discharge standard as well as those
stipulated in Discharge Standard of Water Pollutants for LianJiang River (DB44/2051-2017). The
biochemical treatment system was upgraded by converting the original hydrolysis acidification tank into
an anaerobic tank or an anoxic tank, and integrating an internal recirculation function. This modification
transformed the initial hydrolysis acidification tank combined with an A/O process into an A/A/O micro-

aeration oxidation ditch system. Additionally, advanced treatment was achieved through pipeline

e 72 .



www. cnww 1985. com

M B RS R RAIL T RARBGE A A EF KRR ) &t

%415 %22 8

reconfiguration and replacement of auxiliary equipment, enabling the continued utilization of the existing

high-efficiency sedimentation tank coupled with a rotary precision filter. Following the completion of the

renovation, the removal efficiencies of COD, BODs, SS, NH;—N, TN and TP increased by approximately

6%, 1%, 5%, 3%, 30% and 8%, respectively, with all effluent parameters consistently meeting and being

superior to the designed discharge standards. This project demonstrates the feasibility of in-situ upgrading

and renovation of the wastewater treatment plant without expanding treatment infrastructure, offering a

replicable model for similar projects.
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Tab.l1 Original design influent and effluent quality
mg- L
WiH | COD | BOD, | SS |NH,-N| TN TP
#IK | 600 250 200 20 30 4
HK <40 <10 <10 <5 <15 <0.5

mixed wastewater treatment plant;

A/A/O micro-aeration oxidation ditch

domestic sewage treatment plant; in-situ

high-efficiency sedimentation tank
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HEK R 4. 15%10° m¥/d, SEFRPE KK B L& 2.
X HEE 1Al BRIR S BR HE K B SS VTN AN TP ik B 7E
BEHHE I FE N, COD F BOD, ¥k i i A T35 118, 1
NH,—N ¥ B8 BT HE . BURSEPR H K38 AR 218
FIRB T K AR UE I 2 35 5] DB44/2051—2017 %
KAEZS I J VAR TS KA BT s 17800 2 30,
JK TP EA R
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Tab.2 Actual influent and effluent quality before

upgrading mg- L™

KJEFEHR| COD |BOD,| SS | NH,-N | TN TP

‘ | 64~ | 27~ | 56~ | 10.67~ |13.00~| 1.30~

HEIK X [H]

116 | 54 | 151 2179 | 23.70 | 2.72

YEAKIME | 87.8 | 39.4 | 85.0 16.1 189 | 20

‘ 7.78~ | 0.17~
HKIXE] | 6~11 | 2~3 | 4~7 |0.18~1.16

11.40 | 0.30

WoKME| 9.1 | 22 | 5.8 0.6 9.5 0.2

1235 K AL B ) AR SR KK 85 1B K B A
ZE KRGO, B AOK BT RE A 4% , J5t X AT e &
FEIAT RS  BUIR SEBR ifE K AR T ik
IR 70% , 15 7K AE T 2000 4 52 B A5 B e [ ik
THE R IR 40% , 15 K AL BT 217 fb s ok
S ARIE 7K TN i8 45, 3R AR Ak iz 47 07 0 %k
ok AT e 4 R <, T2 S - e 4 DX Bl ke 5 £ S A
AR T, DT 32 1o A Ak R S8 6 TN i 2B R . HLif
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Tab.3 Design influent and effluent quality of the
upgrading and renovation project mg- L™
Wil | coD | BOD; | SS |NH,-N| TN TP
K 280 120 200 25 35 3
K | <40 <10 <10 <2 <15 <0.4

i 371, NH,-N . TN 5 TP J& LA Tl R K Ry
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TR BEDTVE RO AT 5 M 153 250070 U i A 22 8¢ DX FniT
VE DX 2 Rk 9 1 42 B 1 s 1 T ke A e AR X — ),
HHCUE DT #5015 P v 4 e mT LU 5 8 UL,

T ACTUTE M N AR 14 m, JF AR BR 3%10° m/d
157K (- $4 R K T 554 4. 06 m¥/(m’+h) |, fe =
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() SF- 24 e T K S 5T A 8. 12 m¥/(m?+h) , Fe i A A
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3.1 —HATIEA/A/O MRS LS

AJA/O T E AL 1 (— 3 TR ) 3T BAE 3x10°
m?/d , PR Gt A i A2t Pl A AR IR At i e i ke, DR AR
b, AR TR AU Y K 45 B TR 4350 R 2. 4.3, 3
AL 1 h, G ANH K 45 B8 B8] 9 h B4t 15
el 4 000 mg/L, V587 0. 071 kgBOD/(kgMLSS-d) ,
MRS i 125 m/min, {5 TR 14 d; 76 SR LA M B
6 55 (4 12 4) NIl A%, 44 e 4Tt i A1 1] 3t 22 e
At , M 1509%~300% , B 5 i & 937. 5 m*/h, )
5 kPa.
3.2 —HATTREfMES

B2 E(LH 1) ZAAE LS, 7R 1S
keg/h, Pt — 3] T AR B M 1 it 1
3.3 “HATTIEA/AIOWBELE

AJA/O T SR AR I (00 TR ) IR 3R 3% 10°
m?/d, PRUK gk R Akt 5 A4 A it A5 A K /K ik TR A s ek
T Ay R ATt D R e Sk DR AR A Ak b
K A AT O TR AR M S DR AR | R ST
ISRt A 7K 745 B ) 49 5310 R 3. 2.4, 5 9. 0 hy B
S T5 PR 4 000 mg/L, V5 1 74 0. 073 kgBOD./
(kgMLSS-d) , B & 125 m*/min, 15 JE 84 14 d; A1k
TR0 P [ 37 308 e 7 S b R Bl 4t v TR Y 6 65 5
BRIE (4 FH 2148 ) SEB, [RI9E LE 150%~300% , R 55 3t
H#937. 5 m'/h, T2 8 kPa.
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THIE R AUUTE N 18 2 40, P S A PR AR
FE6x10* m¥/d , JA I 18] 3 min, 22 EERTE] 8. 2 min; &
5t X5 TLTE DX 2 R] 8 4o Y 7 42 B N BB 15 e 0, 3%
X 3 i 7K 7 3 B K 0. 018 mi/s s TTTE X LK B 4% 14
m, FEIZHR 5 S8 AR K TR AN e W 4 5 i TR o
6 15 (4 FH 2 485 ) 15 YR SR AT 58 H Fi5 I Ui vE X HE e
Fi5 I L, B A i 65 m¥/h.
3.5 FENRH

B 1 BRI, P 1 R ST 10. 2 mx6. 2 m, YA
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B TS PR BLG 222 12, R oK
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HEIR &K F99. 09%~99. 2%, Hi e &5 /K F<80% , %15
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4.1 BITHR

ZARFR T TR T 2021 4E 9 H 38 T.,2022 4F 1
H 1 HIERGETT, 15K BT 2023 4F 8 H —2024 4F
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COD .BOD, Fl TN ¥ F£ 4 4 2K T 15218, NH,-N Al
TP ¥ B2 AT BB, AR FT i 7K 45 H8 A ik
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BT HER FR AR, 355 70 16 A O 1l 12 (i 2 7K BR5E Joit dt
FrifE) (GB 3838—2002) H T ZS /K ARifEEER .

x4 BUEREERE KK
Tab.4 Actual influent and effluent quality after

renovation
it H COD [BOD,| SS [NH,-N| TN | TP
X ) 77.0~ 95~ | 10.8~ | 15.6~ | 2.3~
AKX [E]/(mg- L) 36~74
155.0 157 | 283 | 33.6 | 3.9
PR (mg-L7)|114.7| 54.7 [133.3] 22.0 | 264 | 3.2
95% it K ARIIER/
144.0| 68.0 |155.0| 23.7 | 30.8 | 3.9
(mg-L7")
. 6.0~ | 2.3~
HK X [l (mg- L) 4~5 10.1~0.4|0.1~9.2|0~0.2
13.0 | 3.1
HIKEE(mg-17")| 84 | 28 | 40 | 02 | 55 | 0.1
95% H 7K ARIIEZR/
PHABRIER!\ 01 50 | 42| 0a | 85 | o
(mg-L7™)
I EBRG | 93 | 95 | 97 | 99 80 | 97
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3500 B I - 1 AR R AR T (1) Al e
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Fig.1 Comparison of the treatment effects before and

COD

after upgrading and renovation
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R 517.67 56/ (m’-d) o o, TR 2% H 1 999. 40
oG, TR A At 9% FH 832.80 T OT , i £ 2
184.09 /1ot & fe) X IJGiz & A i, scbriz
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BTG 7K, #E 7K — i n] 8 D 4 A b
W AAEA Tl K e AR A AT RIS . 2400 A
T A, T A 3 1 305 P 108 P OB 4 B AT L
B (MLVSS/MLSS ) 4 K , 5 e 5 7= 5 2 500/ )N , R 4
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AF T 5 A Ak it 3t 25 Ak TR L i Y 12 DL {3
S L 8 AT DL 2 17 7 =X RE S IR R K A
A BB I 5 S X0 R g K K BTk A7 /M. I ok
F TG KA B HE KK B H— T S K Ve
I, 78 B2 A DTt AN s 0 00 b DA 5 A A 4 Ak
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