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Practice of Low Concentration Organic Nitrogen Industrial Wastewater Treatment of an
Industrial Park in Lower Reaches of the Yangtze River

CHEN Qiuping” , ZHANG Wanli, CHENG Mingtao
(Huaxin Design Group Co. , Lid. , Wuxi 214072, China)

Abstract On the basis of full investigation of wastewater treatment plant ( WWTP) operation and water quality of effluent from
enterprises, the combined process of modified AO-Fenton oxidation-high efficient clarifier-activated carbon adsorption is used for
treatment of industrial park wastewater which contained low concentration of organic nitrogen and refractory organic pollutants. The AO
process is optimized, and the effluent meets the requirements of Quasi-IV class of surface water standards (TN <12 mg/L). The
capacity of this plant is 2x10* m*/d. The total investment of the project is 158. 19 million yuan and direct operation cost is 3. 863
yuan/m’. The effluent also meets the requirements of the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant
(DB 32/4440—2022) of Jiangsu Province. It shows that the main process not only has strong adaptability and stability, but also has
certain prospective.
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Tab. 1 Origin Designed Water Quality of Influent and Effluent
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Fig. 1 Process Flow of Existing Wastewater Treatment
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Tab.2 Actual Influent and Effluent Quality of the WWTP in 2019 and 2020

) HEAKIK 5T thKK Bt
L H - -
CODg, 2A SS TN TP COD, HA SS TN TP
85% i35 %/ (mg-L7") 422 43.3 232 55.8 6.75 47.3 7.79 7. 66 13.23 0.41
90% %/ (mg-L™") 496 54. 85 271 59.3 8.32 52.7 8.16 8.29 14. 09 0.44
BRAE/ (mg- L) 605 23.6 292 32 9.05 64 8.68 13.28 19. 84 0.68
F/ME/ (mg- L") 164 5.5 49 11 2.13 41 1.10 4.05 5.80 0.17
S/ (mg L") 384 30.4 194 37.2 6.12 51 4.36 8.12 11. 08 0.36
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Tab. 3 Investigation Results of Industrial Enterprises
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e
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Tab.4 Designed Influent and Effluent Quality
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Fig.2 Process Flow of Designed Wastewater Treatment
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Fig.3 General Layout of WWTP
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Fenton 5 2 B Ak T. 2 dk e 47 40 31, 8 L 4%
Fenton Z551], a3 R & 1L 700 B B AL R ), 78
Tt P 58 AR RN, BRI 7K COD, & i, Akt
AT pH [FIH 2= b5 ok St P DL as
AL, Fenton Wl E AR R SFR 28.1 mx19. 4
m, HROKIE K 5.5 m, HRT N 3.6 h, TEEAKR
BIF ORAWEMS 4 6, N=5.5 kW, =S HE R
g1 & WFERE N 2.2 m/(m’-h)
3.4.5 fnEEE RS

Fenton S v it tH 7K 3 AN ER 78 1 22 Ge 047 A
OYES R BRCR WA M, S T AR
HRGERHER R, A2 EE DI 2k
UUVE RHE o B 55 A R T B0 4y B8 B R R4 T e
B, MAREERG I E 2 &, RELFEE N
L0 m'/d, IRAG X, ZEIX HRT 4350 1.6,
3.1 min, PUIEX R F 4K 28 m*/(m’+h), EE
WARATEM N . R TIREE R NS 2 6,
N=1.1kW; Z2EE IR 2 5,05 N=2.2 kW;
FIRHL2 &, 0B AN 3.2 m,N=0.22 kW; I51¢
FIRE(FEFR)4 5.2 H2 %, 505 0=25 m’/h,
H=15m,N=5.5 kW,
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SRR K SS K J5 S e e W R E K S50 152
EURAT IR 1 A, SR A T HES Y i B 2 A A
P, SUSORLEE 3 8, AR E H K K R 5 38 Pk 2R
B s BRI 2R b e, 185 el R ok 9 ok R ) st
AT, EE LS UE . SRR 12,3 mx5.7 m,
AIREAUCA 100 m®, SEEHLYE R 22 kW, FEA
BB AR A NE e K T4 s le R4 HE
Vet
3.4.7  TEYERMIN SRR R GE

A UGt K IR AT P e U R K 38 0 4R
T 2T R B35 R 0 396 4 e 1) 0 o
Rk —20 R BRi5 K A B, RAIE KR E 1545
4 Fenton FR4E H /K K T4 G Biof PT84 e A
RYGE, TGP 25 B HZ B R] 24 60 min, 2R
12 A~ B3 I 356 fift D, W i 5 4 0. 2 kg COD,/
(kg TEPERR) , BEHWE RIS 30 d, TGP AR R
SR R IRZE VIR AR T 20 vd (KR
5 50% ) , FEA BCBHREE N 1000 °C 2k HIRAAS
NREVR . FER A AR RS 12 &, SR
K64 @3.5 mx12 m, A BN 100 m* 36 M e 41
HON 50 IR 2 15, 55 RSN ¢2.8 mx12.9
m; R 2 &, AR N 2.8 mx12.9 m; B
WA 2 & 5 RSE N 92.0 mx3.5 m; Hii i
ER2 5, BERNN 2.0 mx3.5 m, EHERAE
ERE 1 E(SHAERTELEE RIFHR
48) , FAERETI R 20 vd, TR SR K T RS
19 mx9. 4 m, FHHOKGE N 4.5 m, HKEFES &,
41 &, BH A Q=200 m*/h,H=50 m,N =
55 kW,
3.4.8 HINHERSG

RPRUE K DA 2R 48 bR, BB SN R 1 8,
SEETR ST R 10,5 mx 1.7 m, 4 P2k S AR W A
B b6 4, A% 320 W,
3.4.9 MRS

SR /& Fenton Z 40 24 77 I 5 B R 0 b ik U 7
KO EFIGEX, /i B 4 G257 R, 4 3467
98% H,S0, .27. 5% H,0,.30% NaOH ,20% [ FR 44 .
B A E 53 1 LS PR 1 PN 25 B 2 24 91 it O
BhIG g A7 B 28, (RIE ) X A 7=, FeSO, M
PAM 255018 hnde & S i ) 1 fE, FER &M
15 4 B FUERE, RREZ AR 100 m’ 5 25 7 #1245 28
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4 5 (AR E), G Q=40 m’/h,H=10 m,
N=5.5 kW 2550255 8 &, BEFh 2457 1 I 1 &%,
£ 0=6.3 m/h,H=20 m,N=2.2 kW; FeSO, fi# i
15,8804 m’,FeSO, #ME3 &,2 1 %, 50
£ 0=100 L/h,H=30 m,N=0.37 kW;PAM H 3zl
iAE 1B,
3.4.10 {GRAH RS

A AT e R F i 7 A A i BE b B, R 28 kHz
DL 1 P R AR T e R B, T D8 T G A
AR R A A P e R (75 R S v P R TR L 3 1 o5
AL, WRE I BT A WaE AR BT, DA &
THIR R BKERE . ¥5 IR T R R 29. 4 mx
14.4 m, A BOKEHR 4 m, BEAKBLEF1E R R
35.5 mx14.4 m, LEZHESRLER . B & ALHE.
2 HARHEFEJEML, S U8 AR 200 m*, N=15 kW ; i
FEUIERE RS 2 B N=15 kW; IR R 3 &
(201 4),54 0=40 m*°/h, H=120 m, N =37
kW BRI EERE 2 (11 4) 504 Q=15 m’/h,
H=150 m ,N=11 kW;iHEEKE2 61 H 1 %), B
£ 0=250 L/min,H=60 m,N=30 kW,
3.4.11 SRWLGE K AR L[]

BB B ASE L ] 1 B, P 1 R R
46.4 mx9 m, A 3 HEIBFEXML(2 H 1
2 PR A R S R SR AL A K

Bl Q=201 m*/min,P=58. 8 kPa,N=225 kW
3.4.12 BRRAS%

WERRRS 1 £, PR 30 mx10 m, 3
eSS RVRILNNE AU SN R =L | IR
i B BLET R 7 R SRR, RS
WAHEYE A A U R T2, B R X 55 000
m’/h, FER GG LE VR 2 B, 4 R A
BRVERIKYE, B 3 m, BN 8.5 m; PEURIBTE IR
HAB 224,54 0=120 m*°/h,H=25 m ,N=
15 kW A9kt 1 )3, R F B ki okt AR RS R
24.0 mx6.0 mx3.0 m; E.LXAL 1 G, Q=55 000
m’/h,P=3 kPa,N=75 kW,

3.4.13 ] XIGKETRS

SRR X A AL I B A Tl s K 1
BTG KEEFAS 1 EE, PR 8.7 mx5.7
m, AROKGER 3.3 m, FERAAHE . LK 24
B 1 & SRR =10 mm A5 B=1.0 m;
WAKHESE 26,1 1 45,0=100 m*/h,H=20 m,
N=11 kW,

4 IBITHREBAS

AT AEEFEE N 15 819. 18 JiJt, H i 17 i
AN 3.863 Jo/m’, T 2022 4F 9 H @ dkiE, &t
HAERIRIETT,2023 4F 1 H—6 H it sk K B an#
7 N

R7 20234 1 H—6 FSEprit koK
Tab.7  Actual Influent and Effluent Quality during January to June of 2023

COD,/

A/ TN/

HHLA TP/

T H i . . . . SV,
(mg-L7") (mg-L7") (mg-L™") (mg-L7") (mg-L7)

KK T PN 321 18.9 53.4 11.1 4.8 -
He/ME 109 0.5 4.2 2.05 1.07
S 214.24 5.16 12.55 5.83 2.47

Kt G SO S R DU K ROk 129 6.7 17.7 4.36 3.25 19. 2%
/M 64 0.3 7.2 0.21 1.1
S 103. 62 1.72 12.65 1.89 2.13

ATt B2 T K SSPN] 124 12.8 3.94 2.91 13.5%
B/ME 58 0.2 2.7 0.18 0. 82
T 92.23 1. 04 7.30 1.86 1.79

Fenton | fINZL 7 R 46 K PN 95 2.5 11.5 1.07 0.22 -
/M 23 0.2 2.4 - 0.08
XA 51.93 0. 69 7.18 0.55 0.09

S KK RRE 30 2.3 11.3 1.05 0.19 -
/M 13 0.2 3.6 - 0. 04
XA 24.95 0.52 7.76 0.52 0.08
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