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Operation Diagnosis and Optimized Technical Improvement of Urban WWTP with High
Proportion of Industrial Wastewater

LI Peng, ZHANG Sai, YAO Liang, NIE Bang
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Abstract Aiming at the problem of high TN concentrations in effluent at S wastewater treatment plant ( WWTP) in S development
zone in northern China, which lead to wastewater could not be completely treated. Design process and three-year operation data are
analyzed, and field investigation is carried out, key problems existing in operation process are diagnosed and optimization scheme is
proposed. Specifically, the proportion of influent industrial water and the concentration of pollutants exceeded design values,
insufficient internal reflux ratio in system and the unreasonable operation of two secondary sedimentation tanks are primary causes
resulted in operation problems. Through diagnosis and analysis, the step by step technical improvement optimization scheme are
proposed. To realize the full collection and treatment of wastewater in dry season, reforming function partition of AO biological pool and
optimizing carbon source dosing point are taken. Then, by adding integrated super magnetic advanced treatment equipment and
restoring the parallel operation mode of two secondary sedimentation tanks, the actual capacity of S WWTP is closed to 10 000 m*/d,
and it meet the demand of wastewater treatment capacity promotion.
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m’/d, — B AN 1.25 1 m’/d, S b R ECh
1. 47, e g8 0 i B AR 16 75 /K E R 80% , Tl
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S {5/K)F 2013 4F 10 H | AE 1T, #1HHF3
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Fig. 1 Flow Chart of Wastewater Treatment Process
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Fig.2  Flow Chart of Technical Improvement of Wastewater Treatment Process
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F 1 EhAOKE
Tab. 1 Influent and Effluent Quality
T H BOD;/(mg-L™')  CODg/(mg-L™")  8S/(mg-L”')  H&E/(mg-L™")  TN/(mg-L™") TP/(mg-L™")
Bt kK B 200 400 200 25 35 5
Bt KK T 10 50 10 5(8) 15 0.5
SEBRHEAK K - 420~560 220~360 40~60 50~70 3~5

TE A6 S WEUE KR < 12 CRP s tlfste

1.3 LR IEKE

Bl S TF A X5 7K A5 AN B 5 35 | AR 4l
HAENOEE R 2, T AoKEZ 8, S
TE & DX BCHE K 8 ) B8R 4 JE Aot il A 7 A i, (H
SV RN TS K A RN O™ 8, 5340, S IF R X
TG MK ToiR 2 th i, PR, R R S 357K
JARK B, RER S WG KT AN K E R
5000~8 000 m’/d, Wi Z=H} ) #hsK B AT 35 8 000 ~
10 000 m*/d, W1 FAUAH 1 FE Pz fT, 2YabFK
oA 5000 m’/d B, U0 34 B SR I 6 A R 0. 82
m/h, ZKEE R 8 000 m?/d, W] 357 447 i) % i
T 131 m/h, S i i 25 o i Ll PR
RARAE S V5K MFR B 1T, b BEK & 7 45 i 7E
6 000 m’/d LAPY, 80 L5 K8 W45 =R iE
7o 2019 4% 5 H _bA), BTk & A VTN 6 bRk 22
M BETHE, K TN 230845, H 2 K8 bR dn 2
2R S TE7KT R B AR AL B8 £ o AR H 7K 7K BT
i, AL HAEIA S 4 500 m*/d, BT AN
6 000 m’/d BY¥5 /K=, 5 TC Ik Ak e 4 TH Ak P AR
ot USRI

Fz2 HkHAKG
Tab.2 Routine Influent and Effluent Quality
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Fig.3  Actual Water Quality Indices of a Certain Night
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COD, AR TN TP
Iﬁﬁ -1 -1 -1
/(mg-L™")y  /(mg:L”") /(mg-L') /(mg-L™")
SEPRiEAK 350~450 48~55 60~65 4-~7
SEBR K 20~30 0.3~0.6 14~15 0.2~0.3
.-t /= \ ul
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2.2.2 [k

1E HATALFE K0 4 500 m*/d 444 F AR Pk
7K TN 7K TN #612K A R G N i e/ o8
300%'° . REWA 3 GHRE, RAFERREQ=
50 m*/h, SR YT 1 LG 80% , Ui &R 48 4
i E N R BRI T A A R AR TV A A ] 3]
B AT OIS AL AL, R S BRGEHK TN & &
ANTFHFERA

U5 YRS EIR AR (e Q=126 m’/h)
i i H AT A B K A o 67% , AR 6 = A HE
AREIHFRAE, HM R LR 5 i 7E 50% ~ 100% , B i
Tl R ZR (Rl 25 A BEOK B AT 6 000 m’/d )5, Fb
B3 LRI T 50%
2.2.3  fiRIA

S 57K TSR AR DX 7K S AR A e 550 02 A Bk
TE BRI R & RN 20%,2019 4E 5 H 914180
o4 200 mg/L, B 7K TN ASW T, 38000 i 3
JNZ 330 mg/L J5 TN IFARAT B W A BEAR, A figid i
/DA BROK B R AR KK B, 43 h B, S 15K
#E7KH BOD,/COD,, 214 0.4, BOD,/TN £54 3. 10,
FHiE | BOD,/TN>2. 86 B /& it A 2ok (B I5 K )
SEhaz A i AR v Az i G X A AR S I R R e L T
HEA 0, — % 75 BOD,/TN>5. 00 A A i /2 i
RELRY ) K TN #8650 F 15 mg/L 315,
BN IARBUK T 2Bk 2 36 mg/L 1) TN, 45/
T BOD, &N 180 mg/L, i “F-H#t/K BOD, &
H2h 160 mg/L, H A7 A& FRUK 7 75 b st % I 20
mg/ L A RO, RIS 5 3580 5 AZ Bl IR A3 >4 100
mg/ LA RS0 20% ) o AHS2BRAR PR 5% i J
TR, F i, RGN BN A R R EERER
2.2.4 IR
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B EREE T RS A R H A R G
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Tab.3 Changes of DO along Biochemical Pool

iﬁﬁi@i/(mgi*l)

21 22 %3 %4
s 1 0.17 0.12 0.26 0.34
At 2 0.14 0.10 0.08 0.10
S 3 0.08 0. 07 0.14 0.12
=R 2. 40 2.06 0.12 1.17
TS 2 3.38 1.83 4.61 2.34
T4 3 0.58 4.25 6.10 5.74
-4t 4 2.67 4.61 5.72 5.70
IF4h 5 5.63 0.38 0. 54 4.92
W40t 6 5.33 1.25 5.58 5.22
-4t 7 5.61 4.92 6.13 5.82
I4h 8 1. 86 1. 10 4.81 3. 80

HAAEYBESERANL 3 5,2 H1 %, 065
$0=32.3 m’/min,H=49. 0 kPa, F&MRALFEK N
10 000 m*/d B8, KR 9.3 1, 1 2 LY 5
SR ELR
3 MUEMRIEITHR

WG S 15K 1217 KA WA T Ie L
M — 20 B O K IR AR IS DL R 4R TR BERE ) &2
6 000 m*/d, PR 2R i5 K AU AE 4 Ab 3, 25 — 4
PEFHALBAE J1 % 10 000 m®/d, i B Ab K it — 25
TR
3.1 —HRAFsETE

FRE AT A Pt 22 4% 1) 2 ) i 8D 8 A0 T2
Wi N Z Y A0 T. 25 ( AAOAO) , B IR X k4
X AR IX R EA X JEIFRIX S B, A
WA 1 AR PR A BT R 2.1 hy 25 2~3 4% R
BRAIX  EREHE] N 4.2 hy 5 4~ 9 % R EFRIX 15
AR 12. 6 hoy PN IR0 G007 B R SRy 55 2 A ke ity , A3 5%
A 9 M ARSI E 1 & N IR IR, B 5 /KR
BETE Q=210 m’/h, fif P[] 37 bb 7E Ak K &2
10 000 m’/d Bf 355 200% ; 45 10 7 J5 B X, 15
FRHEI A 2. 1 h, S PATZ A0 B I SAE I R 1E i A
WEE, R By kTGS T U YE, B R 4 h FFIER 10
min, Ji W 2B ORI PR 5 11 A% R R R IX 45
BRI A 2.1 h, BRGSO A G 057, A ffe 4 IX RS ity
I B4R X R  , IF DA S R4 X Bk 32

ZMIEIF N Z R A0 T LR SN 1) il 4
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Brmis 257 BB, S Un 6 A A s e R A
B 298 30% 5 3) B il = 28 DL 5 SR X8y
F, DR AR DX R B 41X 38 43 ) FH T K Y B R U, 15 2
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X R G SR A Y S S IR T AT A
#B R GRS AT A B ], BAREE 3 4
FIi7s o

R4 YRR A
Tab.4 Changes of DO along Biochemical Pool

HARE/ ( mg-L7l )

URE
41 2 ) %3 % 4
R 1 0.11 0.32 0.46 0.27
B 1 0.12 0.11 0.24 0.17
s 2 0.12 0. 04 0.10 0.11
=R 1.40 1.14 1.27 1.98
B4t 2 2.08 2.33 2.98 3.39
b4 3 3.17 4.10 4.87 4.79
L4 4 3.98 3.77 3.65 4.28
IR 5 2.55 2.25 1. 69 2.18
IR 6 1.86 1.34 1.28 1. 69
JE &I 1 0.99 0. 56 0. 69 0.25
JE IR 1 2.01 1.96 2.28 2.06

— A MR 458 7 d PRI ZEARIE TN ik
FRIGOL T AL FERE 32T 2 6 480 m’/d, BRI tn
5 R, BRIRZ5 R BOM & 330 mg/L FE 2 100
mg/L i =i

®5 —HHBGETTEIR

Tab.5 Operation Data of One Step Technical Improvement

51 &i}@k; K TJ\I ik Tl\l

/(m’-d™) /(mg-L7") /(mg-L7")
5HI18H 4416 62 15
SH19H 4 656 60 15
5720H 5 064 59 12
5H21H 6271 58 11
5H2H 6 127 59 11
5H23H 6182 59 10
5H24H 6 480 60 12

3.2 ML

Z— U BRI K 3R T 32 2 AR
TUHL RN B AL H T 25 A b B 67 for, FE AL BRK R
10 000 m*/d S5 #7952 W6 e — i Jf ki 17,
PImF SR AT A 0. 82 m/h, 5 R AL PR SR (H T2
MFRER DR AT, 327K PR THEOR I ] B 1Y)
il 2, R B A BRAS S To i IR SR, HE
B RS AE AL SR IR B R R B a1 [R5 I ARG R
I SIREER 15 Y EEE S —IK e R A
e SRIG A A B LR TR A4 38 1 4
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TRBE R A [ iof o e B A # BRBE RO 1E T, BB, =28
FUoHS — B A BAL A 10 000 m®/d 1G5 B
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Fig.4 Daily Water Treatment Capacity of Typical

Month in Rainy Season
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