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Design of Low Oxygen Aeration Biochemistry and Advanced Treatment
Process for Industrial Wastewater Treatment Plant
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Abstract: To comply with Jiangsu Province’s “333” Action Plan Aimed at Enhancing Urban
Sewage Treatment Efficiency and Quality, an economic development zone in Jiangsu plans to construct an
industrial wastewater treatment plant to treat industrial wastewater in the park, which initially designed to
handle 10 000 m*/d with a future expansion to 20 000 m*/d. The plant will utilize hydrolysis acidification
tank + low oxygen biochemical aeration tank + defluorination high-efficiency sedimentation tank + ozone
catalytic oxidation tank + active coke adsorption system + rotary disk filter + tailwater wetland treatment
process. The dissolved oxygen of the secondary treatment biochemical tank is controlled below 0.5 mg/L.,
and the sludge concentration is increased to 5-8 g/, which greatly reduces the operating cost. The
advanced treatment processes efficiently remove fluoride and refractory organic compounds from
industrial wastewater, ensuring consistent high-quality effluent standards. The total nitrogen of effluent
met the Pollutant Discharge Standard for Urban Sewage Treatment Plants (DB 32/4440-2022) of Jiangsu
Province. At present, the wastewater treatment plant demonstrates effective treatment outcomes with

stable operations, serving as a valuable reference for similar projects.
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HR A 12 Hi DX R A R I8 5% i 41z 15 A5 2R 15K
I 55 1T PN LR B R A0) i ol HE 7K 7K 5T 75 3k 21 5 7K
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W Z AN AL K AT b A AT (e B T e HE
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Tab.1 Design influent and effluent quality

HK
iH BEK | H R | — v s
FRAE | HEAKBR(A
COD/(mg-L™) 400 30 50
ﬁﬁ/(mg-fl) 30 1.5(3) 3(6)
BA/(mg L) 40 10(12) | 12(15)
B (mg- L) 6 0.3 0.5
SS/(mg-1.7") 250 10
BOD,/(mg-L™") 150 10
AhFE(mg- L) 15 1
Y/ (mg- L) 100 1
pH 6~9 | 6~9
6 B 1% 64 30
B e R EEER (mg- L) | 20 0.5
FALH (mg- L) 8 1.5
Bl (mg- L) 0.3

2.2 iZIHHIAR
B Tl V5 7K ) 32 AL B & X Aol HE i
Az K, Kb B K AR R S b B BN
TEFE FERE FERAY L SR T & L T5 K = AR
M ARG . 5K o A ) i, VT
1. 0x10*m*/d, L 2. 0x10*m*/d, V57K M . 5
AN Y RI TR A o R = - = A A
WK B B XA 55 in 24 18] 454 () 54 £ —
UM AT 1. 0X10° m3/d BB 22 2 5 R K
(A= Akst K@l fb it Ao 55 ) /3 i .
2.3 IZhm#

JEKANBE T ARG — A B — W)
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Fig.1 Process flow chart for wastewater treatment
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Fig.2 Aerial view of the wastewater treatment plant

VKA B i BRI SRS B R XK AR
15 RIS AR AAIK AL T X R A SR e B KoK
SRR MBS TR R T X R T
PR~ 17. 80 m, 15 K L PR B T, 55— U AR AHAS i
FARTEE pAb (112,55 m 4R TFE 24. 4 m) , 55 Ik
S B B3 R AUV Hh s K B T A SR AL R AR
o A5 A B S = BT AT ARSI A T A
2.5 SEBHMFWILIT
2.5.1 TFikb#

O KWW, AR MRS AL2
At B 3% 0. 8 m/s, M5 1 000 mm, HFBE 15 mm,
LA RET5° M A o O AR T R R LR . 3
BT I RE I ] BRI M N I 3 K HE
155 R AR RAE I

@ A% R R TR A, AR AR AR S
1 RFEDE 1. 3 m, AL H L AR MR TS P 1 22, Al
B& 1200 mm, M FLEAE 5 mm , it £ 2 5 085 K AEHL
1 5o BT 24% , 5% ST 16. 4 mx3. 9 mx
4.05 m, A ROKIEE 3. 10 m, PURS {5 85 51 8] 9 min.
BeES XML 2 5 (L 1 48) B Ab L1 & bk
BalE.

@ BV 1R 2 21, 45 BRI 8 b, A UK IR
6 m, W KHRG IR (gD a2 5 (1 145) s
B2 G (14,0 417 m¥h, H K 70 kPa;
IKHEF A% 2 &5 (42 300 mm) , n M 35 r/min, B F L
18 SRR 4.0 h, T OKHES R 2 A (1

#%),0 7150 m*/h, H } 60 kPa; /K e 7% 2 65
(@2 300 mm) ,n >} 35 r/min,

@ P el TR A T A K. 1R
TR GEM 1 88 2 20 , B2 P — A% TR G Tt R — 4 22 5 3t
N, BRI A WF T RT3, 0 mx3. 0 m, 2288 R
5.1 mx5. 1 m, A RKES. 0m, e K 833. 3
m’/h; TR A A5 B I 6] 5 min, £2 R 15 min, X E
BEEFENL2 &5 N 11 0 kW IR S TFEHL2 & N
15.0 kW 20 D 2 & (1 1 &, 4 in 1
55,0850 m*h, H 100 kPa; BEUTTEM 1 8, FLAR
(16 m, F 10 7175 g 4 2. 07 m*/(m>-h) , W IE 5.0 m,
B IHE] 2. 4 he FCETESIFRITENL 1 £, WID1TS
YeHE 275 e e i b

®  IKIRAE 18 2 4, BB ] 10. 6 h,
AROKIRT. 2 m, AR RS 29. 8 mx23.2 mx8. 1 m;
RAWEFRAEI G HERAE 26, 114 ; i JE R
KAF 2, QM5 000 m¥/d; i A K& 128 5, A2
600 mm,
2.5.2 Zaba

W JRR IR AR S Ak, 2 2 R Bs 47, b A
RE57.9 mx29. 4 mx7. 0 m, SR 7. 0 m, A {LIX
A ROKTE 6.5 m; PLTE X MR 6.5 m, A RIKE 6.0
mo JRAE X 15 BRI ] 3. 65 h, I 40 B A< IX 45 B8 i ]
8. 52 h; ULIE X R M 7f7 1. 2 m¥/(m?-h) , IRA B 7
] A HR i (MLSS) 5~8 g/L, 15 ¥ T fif 0. 062 kgBOD./
(kgMLSS-d) , BT I #5 19. 82 d. P& A 4 7+
LIRSS s s SR 6 7 VA i S 1 il R 45 2
EREAN 2 G W EIRAL2 BB ES A W1
%) s HKEE 22 8 P XL 2 & s WK HETRAY 4 &5
FlRTGWEIG QA& BB IENHL3E(2
1),
2.5.3 UREEAbHE

O BEBR B RCITTE I 1, BT 21. 85 mx
18.35 mx6. 5 m, £ B /K K 6 m, IR A B [H] 2 min,
HEERTB] 13. 6 min, T3 & I 0. 5~0. 6 m/s, T3t
f& AL R 0. 1~0. 3 m/s, ) X 0. 05~0. 1 m/s,
DUPE X 1 7147 8. 4 m¥/(m?-h) , V5 8 [7] i i 3%~
5%. P T PAM £ il & 0.5 mg/L ( # i J&
0.15%) , PAC I+ 21. 9 mg/L(F I JE 10%, K
K PAC) , BRI N 500 me/Lo

RATHEILL &5 N B PRI 1 /5 25
FWE AP EsERIL1E, DN 8. 5 my TR
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15 VR IR 2L 1 & (245 , Q 24 22 m¥h, H A 200 kPa;
[ TS Ve SR AT 22 1 &5 (A8 4) , Q 24 22 m¥/h, H A 200
kPa; £ G RIRAF I 1 5 (B0, Q h 22 m¥/h, H Ky
200 kPa.

QW R flo, oy AN R A
A FG o3 = BB R4 v R AR SO R T Ry 70
min, B & & KN 60 mg/L. RN ELEIE Q2
FH1¥45),0 4200 m*/h, H 2} 240 kPa; K48 & LE 45
3H QA1) AR, RAEHE L ERN18 kg/h;
LTHERERE4G; ISR A& 38 B
W5 R R ARSI E 14 B R RHL BRI 1
5,00 17.0 m¥/min; /KT A 26 (T 145) 1L
WA 14,0 M 420 m/h, H A 200 kPa.

@ TR RS UEH S, 4 m/h, 25 B E R )
] 2 hyfth NI A 448, S A KA 0 o Ve AR 1R 4% LUk
PR TRRE U KB S5 TG DR T R A
IEEE 25 (W 124, Q 040 m*/h, H 4 250 kPa,
HEXTERENL 1 &, A2 B 1 & B E TR R4
KRBT 16 A BERE 1 6 m¥/h; JERAMET R
g, ek A 2 5 (1 H 145),Q 40 m¥/h, H A 200
kPa, fEXTEFEHNL B SR T RE G EI2 A
(TH1%), & TH26 (0 1&) 6503 &5 F4t
FRETFHEYBERRS 15250 kW), FA RS vd,
—PAEI KR L 5 (1.5 kW), ZHIGHA KL
Bk Al1L & (L5 kW) BB &, iR 1.5
mm, N A 1.5 kW ; M0 AL B 1 R 50 5 o i P B g 4
SRags 165 (4 000 m*/h) , ifis%e & 14 (1 000 m¥/h),
HHA RS 14 (1000 m¥/h) , B AL A LA 1
£ (1000 m*/h) , Bl PE MK IE 14 (4 000 m¥/h) , i 43
Bre2% E 1 4(2 000 m*/h) , HHAAEERS 2 2 (1 000
m¥/h) , B XL TG (2 000 m’/h) , TR A HIE RS
1 & EFR KR 40 m¥/h, EELAINZ52E B 1 &

@ 1R e, T RS 11, 6 mx8. 7 m,

AROKE3 m; WG L&, G mRaiml 1 &,
JET AL 120 m?, JEE 9. 4 m/h, R UEJEI 1 h; RS 1
,0°450 m¥h,H} 70 kPa,

G AR 1R 2 4 (FE4H 2 KRR ) s 12
[CiFEH 1 6, Q=4.5~630 L/s; [0 7K 32 4 (422
T E, FRHAKEMEERGUH1E&),0H8
100 m*/h, H >} 400 kPa, [0l /K1 5 ,01. 0 m, VR
500 L; 5AMH RS 1 52, 353257320 W AT R Bk
2.5.4 5lRAEE

© TG H A S A B A 5 1 S ARG 1
JAE | BALJEE T s R A P [ A3 B 60 kg (44 )/
(m2+d), 7K 4. 00 m, K 4. 50 m, 7K F7 15 B4 it
] 14. 76 h; > 0t i 7K I3 455 B4 B[] 3. 06 h, 43 350K
R4.40 m; PO SR P 1 &, HAET m, UR
0. 55 kW, FM 2R3 & <2 m/min.

@ 15 IBLKHL G LS 36. 8 mx24. 5 m,
2 14,7 m A5 e 46 Tl i 2. 8 vd, iz 6 vd,
b B 75 R 5 K R 60% 5 T W B ARCHE R AL 1
B 1 &, RIEALE R TAE 2488, A
JE 3 4 b, 3 8 1 AR 250 m?; 75 U8 R 2R AR A (IBFE
F) 260 H14),0 40 m¥/h; 25 EHL2 A (1A
#),0R2.85 m*/min; X THL1 5,0 M 1.5 m*/min;
JEMEKE LG, QN T m¥h; SIEERKEL1G,0H
15m/h; EREG1E, VS, HIE2.8m, 5
14 m,

2.5.5 BRRA%L

K FBE M+ My + 20 KWL T 2, % 1
bR RS0, BAL B R 25 000 m/h. X RS
BEORBL2 (1T 145), Q425 000 m¥/h, PR 2 200
Pa; TEM /K E 26 (1 145),0 816 m*h, H 5 300~
400 kPa; ARG 1 £,

3 BATRRSM
202441 H—6 Hiz/K) S2br KK B L3 2.

F2 ELEREAKIKER

Tab.2 Actual effluent quality mg- L™

¥ebr COD | NH,-N | TN TP SS BOD; | AME | ZhAEi | e 2R i 0] | sk | S
WA 95% | 22.25 | 0.69 8.46 | 0.8 8.00 | 9.86 ND ND 0.14 0.71 | 0.07
WEFEEI0% | 22.00 | 0.59 7.94 | 0.27 7.70 | 9.10 ND ND 0.14 0.70 | 0.07
W E85% | 21.00 | 0.53 741 | 026 6.00 | 8.80 ND ND 0.13 0.69 | 0.07
RAE 27.00 1.01 898 | 0.29 1400 | 10.00 | ND ND 0.15 0.72 | 0.07
/M 8.00 | 0.07 499 | 021 3.00 | 2.60 ND ND 0.07 0.51 | 0.07
S 17.61 | 0.32 6.59 | 0.24 537 | 691 ND ND 0.10 0.61 | 0.07

T NDFRAK
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FH 28 2 WA, 1005 7K 45 30 L K HR A 2 B I8 BT
I CBAETS A Ak BT 75 Y 4 HE AR oE ) (DB 32/
4440—2022) — K br #E , COD F ¥ £ B F N
91.03%, NH,-N V- 34 L Br % 4 98. 75% , TN “F- 34 2
BB A T75. 6%, TP - EBRR K 91. 97%.

4 BRZFHA

G KT I IR R 1. 0x10% m¥/d, T 72 2%
12 845. 13 570, Herp S TR 9% 6 582. 72 1 T, iX
7% W H 2% 5 008.45 J1 o0, %k TR 9% 1 253.96
Ji TG,

I H BT A 30% A % 10% Bk E
(AER R4 4.9% 1), Sl 14, @i &
402. 36 Ji 7T, B OE S s 9T 41 30% 1153 .

G KT 1s 5 MR Ss W1  30 4, 3l 1 2% 637. 04
JiJCla, 25370 3% 110. 91 J5 JC/a, AR K 1 454,23 J7
JUa, BN AR 6. 47 J0/m?  BANF B AR 4. 02 J0/m’,
5 &tz .A

O ZIHKT AR B AT VLR Ol TE 7K
AL VE e HERORR E ) (DB 32/4440—2022) , i%bx
HEPE I bR T 22, K AR v B i, WA K = A i IX
AT I A HE R R AE

@ CRAMRE RS AR R K R AR
FE IR BT 954 # 5 bR i DB 32/4440—2022 1) B3R
(TN<10 mg/L) o 0% 480 B A0 A= Wit 1) 5 ik S 4% il
0.5 mg/L, FEAIL T 217 REFE ; TR A W 171 3 LA 10~20
5, AT BEAR S U 1 op s 7 AT, S A W BRI RR E Y
AR IREE s BLAR , A= 13t 75 e e 3 42 55 22 5~8 ¢/LL, 1
T BRTGRCE, COD KBR#F>85%, TN L BRFE>T75%),
AR LBRFE>95%.

@ ERUE SR T AL S Y
i PR, SR AR K R A AR

@ GLA+ I T A I R S % Ak 3 B e R e
T H KK A bR )R]

6 #i#

LI PRI R IX Tl y5 K ) B s
PEIT 1. 0x10* m¥/d, il 2. 0x10* m¥/d. R FH RS Hi
SR T A i+ 240 6 B B i SO b+ 98 5 3 B 8K

T+ DT+ 7 A P A Tt + I UM A 0 3+ B3R R e
RCDTTE M +52 THIRE B e S S AL S A b+ 305 1 AR
B 28 00 + 5 B 0t + 122 o 2 2 1 PRl + Rk
M T2, Ak BCR R Has A7 Ae , KoK ot i
AEBCHARIE, K TR ) P B B [l K AR
Mo ZEK)T R T 25 BT 5, A s kiR
JE G, A BASOR G, TR BB R B AR, ol
A1 bl X Tk 5 K T $e i Z %
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