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Application of Pre-anoxic Tank/CAST/Magnetic Coagulation Process in
Upgrading of a Compact Wastewater Treatment Plant
LIU Qiang
(Dalian Municipal Design & Research Institute Co. Lid., Dalian 116011, China)

Abstract; The design scale of a wastewater treatment plant upgrading and reconstruction project in
Dalian is 9 x 10* m’/d, and the discharge standard was upgraded from first class B criteria to A criteria
specified in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 -
2002). The original biochemical treatment process was CAST, which had the problems of insufficient
CAST tank volume, no advanced treatment system, insufficient carbon/nitrogen ratio of the influent and
lack of carbon source adding system, etc. To solve these problems, the process of pre-anoxic tank, CAST
and magnetic coagulation sedimentation was selected in the upgrading and reconstruction project. As
there was no space available, many original buildings ( structures) were demolished, transformed or
rebuilt, some irregular treatment structures were designed, and new structures were built together and
stacked. After reconstruction, the operation of the pre-anoxic tank and magnetic coagulation
sedimentation tank is good, and effluent quality is stable and better than first class A discharge standard.
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1K L) 7.5 x10* m’/d, 52 H B 5L brab 35 K &
218.2 x10* m*/d, k8 Tk fufriatT. woE T
2V E B, HUKOK BRS E IR B — 2 B AR, %)
T 2016 4F 4 F 58 1 #RbrelE TAE, Kl —2% B
PRUESRrr 22— A brifE. AN, MR BUM 154, A
—HEK XA 55 —¥5 KT (1 x 10* m*/d) B JRK 2%
W ekt J5 HE AR B I AL B, BT A B 25
F9x10* m*/d, APE THT 2016 4F 12 H 52 AL
it T B it, 2017 4 3 ) 1EUJF 1L, 2019 4 6 A
w1,

G55 RV I 2 KK BT 90% fRIIEHE 5
Bl BOT R 4238 MR, B 8 T AR Rk 1k 7k 7K
Fr( W 1) o HZKIKBIAT— 2 A bRk, Bt Kl
KA H KR 10 °C o B X IEPREK TP B 5 T i
THE G B0, 76 BT TR N 25 22 GE i 0 2% 10 X
FEXT AL A BTHE PR T3 E B TS O, 17 REFEAE TS
it 1 R XBLIZ T & B A, KLy
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Tab.1 Design influent quality and actual influent quality in

recent years

W H COD|BOD,|NH, —N| sS | TP | TN
o
JRELHI 350 | 150 | 26 | 240 | 3.0
(mg+L7)
00% MIEAIIRL | )30 | 76 | 15 | 150 3.6 | 32
(mg - L)
90% PR IE A/
A 0.66[0.51| 0.69 [0.63]1.20
JREBEHE
m——
B/ 350 | 150 | 24 | 240 3.0 |32
(mg-L7")

1.2 RIZEBREEER T
1.2.1 BURTZ A8

@  FAR CAST 4% 8 x 10* m’/d f2—2% B ¥r
WV, BAT AN 4.80 x 10° m® s B HiTiE 17 4]
1 JEK /B2 b UIVE 1 h YK T b g SRS A e
B8] 4 hs PEIRRECH 6 W/ d s B Aif , H K Z BRI AR
PB4 B4 0.20 mg/L F115.51 mg/L, $ 90% {3iF
2 K S RN B B 4 5k 0. 20 mg/L Al 18. 90
mg/L; 5% 9 x 10* m/d HAFT—Z A b, 3%
TEE ATV—I131 ARUERLSR, CAST AR DIy
6.18 x10* m® , ) B A5 1t 25 TG 1 0 12 75 2R, B 11 24

1.38x10" m’,,

@  JCIREALFE R S, CAST th H /K 1 52 I 4L
W], TP 2 SS JoikAs i & —2 A bRtk

@ JFIKERAE LA | S RRIE N R 55 5 2K
15 Qv B B, (H ik &L EL (BOD/TN) SF- 4 {H Y
1.6, BRI BA L <1, BRI FAE

@ KA EINHEE R G HEE IR G 8 x
10" m*/d BT A AR L T 285 T
1.2.2 Pl X s bt

@ TRASpk/N, &) E R 2,65 hm?, iy
di0.29 m*/(m® - d7") AR BB R E 7k
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LLETEARMASKIN, 431l B LR R4
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@ 2T HUR CAST A g TCRS 25 TN ) 45
g, L2 A PR SRONAT AT R A A7 554 o] W] R
AW h sk s
2 RAFKREIEFE
2.1 BEAR
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SOMHTRE , FIRRE K AU A 28 M a1 DA T
UUTE 20 A (R % B A B ) 5 A 8 SR A R 4
e TR BB UE TR R A7 Ay 330 e 4% FE DO UE Y 1.5 A% LA
b RESEAE DUE R 3 A LA b, Bt o b T R AR
JIN LR, R TR B 0 U T L D8 B AT ARIE UK SS <
10 mg/L, 8 & Tl spos, E— 8 T i,

@) PR A ARt T PR 4 75 U K (R
PRBR I EZE AR e Rk & 4, I 5 2 2 1]
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@ TS TR R PRER L E 2R AR,
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Comparison of general layout before and after
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Fig. 1
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Fig.2  Process flow chart
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3.1 BEERERZEHE
3.1.1  —ZAbH R G

PRSI + R4 T K AT PR 6 mm
R 2R B B 46 g M B 3 mm (i PN 0E 9 5 4 AR A, 3t
2 G, B v He e R R e A A
3.1.2  CAST 44k ib i

CAST 3t e 35 %2 P 25 J& 7E B 41 CAST it %2 %%
PN [ 900 T B S /K 4 . CAST 3t 8 41, A4
LHE 2 G NIIRE , Wi R K b 160% |, ok F
¥5%5,0 =1 000 m*/h,H =50 kPa,P =30 kW,16 ff2
Bt o PRI A KB I 4E I e AR B B At 7k
Ui, FE4H CAST T4 2 S¥E K a8 LAl 2925 1Y
AbFRK B, B 508 2 500 m’/h LR 16 A,

CAST iz 7R 4 he gEoK X0 2.2 h, i

UE0.8 h,Y¥E/K 1 h, % 4 2 CAST Jh s iy — K4, &
Brizft. CAST Wi if MLSS =3.5 /L (=K AL
) ,HRT =12.2 h, B R~} 4 50 m x 20 m X 6. 5
m, KR 2. 13 m, A TR ECR T M BR
LR 110% | FFHAEf RO 2.2 h )5 1 h iz
T A AT I, B CAST Jth i 480 52 0y A= 1 i)
il 85 80 [ 3t 2 e At A A S A T 3 SRz, o W]
R S B K S5 T P [l 3 2 3 A 7 ) T B o

3.2 FENENMFY

3.2.1  rh[E 4RI It B i AR

A TFEAE CAST by i 1 00 i 5 dfe 423k, (L R 30
R—ZAbBEA] K Ty RE BRI, 75 8 2 o (] 42 T2
TUARTE. R S ST E A M A )
T IEMA R AL 360 m®, SR ST R AR, O =
1 650 m*/h,H =60 kPa,P =45 kW,3 1 %&. fi&
B A HOMZ N 8 552 m’ A RHUKIR 8 m, it
TR8.7 m, 1 A 3453k 2 21, BRAL 5 N JERIE , R
PTG e 5 e X AE W BEARSE A R #150 mm
SPESEURL R A WA A, OB 6 150 m®, B e R
2% . HiE A EE RTS8 HRT =2. 28 h,
MLSS = 1.75 ¢/ L, Bit7EB A S A AL 10 mg/L 1
NO; - N, R [ & ok 40 f2 6l £ & & i 900
kgNO; - N/d, BitA AN IR 5514 T 175 U6 S Al
b 3Ny 35 gNO; — N/ (kgMLSS - d) , i SR
WAL T AL 7407 0.6 gNO; — N/ (m* - d) 5 FIE
YISy BIFE 7 55% F1 45% (4 B AL G0 o iy B Bk
S TR AU T B FEAL 2 &, 7 T I A4 i
(A TC3E R , 48 B A 2 500 mm, r =26 t/min,
P=5.5 kW, FEH T K BIRAE IR & ORI T
ZHEMFEITIRA BUR XCR KB HERL 16 &, i
4% 600 mm, r =256 t/min, P =4.5 kW, 4},
TE R B A T A 2n G, e R 3R 3 2.
LR MR ICHR 5 i R S T A 2 [ 58 2o 24 AR 57 A
A% ST AR RS 6.5 m, DL BE TR i B4R i R 25 S
Mo LRATEE SN S L b i AE S, A
JAE /N 5 1L T i TR A 34 DA AL 3 B 6 S OR
3.2.2  HrHEIRIE AL FEE]

PRTRPEAL R 5% R RGR BRI T2
FEULIE 3, REREETIIEH 1 e, N R 2 o 2
Yy R, RETRBEEULIE M B AT | - 1 A
UL 4, BERBERTCSY R T1 ~ T3 () 3 25 i, HRT
53914 90 .90 (180 s, 43 5|4 fin PAC i k3 . PAM,,
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RGBT MR T 74 19.3 m™/(m® + h) , PTHE
KRFH22.7 mx24.5 mx8 m, FEEL: R
BERFEDL 6 &5, 80009 3.0.3.0.5.5 kW Fil ¢
M2 &,D=11.5m,N =0.75 kW ; RH4& R 297 m’,
780 mm x 1.5 m; BTG IR YIHL 2 A,0 =60 m’/h,
P=1.5 kW;®# 3 EHL2 4,0 =40 m*/h,P=4.0
kW, 1=99. 5% ; i # & s BMAL 2 5,0 ~50 kg 7]
JH GG 4 45,0 =100 m’/h, H =200 kPa,
P=11 kW;FIARV5IRE 4 5,0 =40 m’/h, H =200

kPa,P =4 kW,
PAC Ky PAM
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Fig.3  Flow chart of magnetic coagulation sedimentation

process
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Fig.4  Plane layout of magnetic coagulation sedimentation

3.2.3  Hratim IRk In] K Z R 2 e

PR BR A TE Je i K B 88 210 b 25 & B e bk 5
FE i Sl ) 12 TR = S i =2 < B WG
H27.7 mx13 mx 13 m, AR Y A5 4115 R
B 12,5 tDS/d B 16.4 tDS/d, [5G 3 Gt
JKHL,PREBEHT 1 5(2.5 m 58),2 5 2.0 m 5Bl
HHA2.5m 9L, LERMZSERST A 14.4 m x6 m x
4.5 m, FEEH: LIRHEHE,J3.2 mx4.3 m,V=
30 m*,2 & Z N4, Q =250 1/h,H=0.4 MPa,
P=0.25 kW2 fi1 4. LBRINZ5 RS H PLC AR §ig
R K 7K SR BRI Rt + i 40t H K TN 4
P BT ), SER B SRR SR i
4 EFREBATHREZFEIARSHT

ATHET 2019 42 6 e, 245 0 fcis
1116 A H KK BT —%% A brifi, H 2k 5]
(Hb /KRBT BT HEARUE) (GB 3838—2002) iy 1T ~ 1IN
R UEAAR TAR BT s Y o AR KT A
ASIREE SR O A 0 W P W I 4 45, A T 2020 4F 1
H—10 J (2 A8 AR A A ) 1 KoK BT L3 2.,
ABEEC T K TN B 7 11 ~ 13 meg/L, AR Y
60% ~ 65% , CAST j Hi 7Kk TN 3F — 2 &A% 2 ~ 3
me/L, SR R K 70% 7247, CAST s i 7k TP
FaETE0.8 ~ 1.2 mg/L, R 65% ~75% ,IKE
Ab P R YR BE O UE H 7K TP i — 25 %415 0.6 ~ 1.0
mg/L, MAKR#EE H 90% o 47, SS FaE/NT 5
mg/ L, F—5 A Fifk,

AT B % 0. 99 {270, &L briatTil
Bl A S B 48 S X i K 32 47 3% FH M 0. 249 Ji/m’
(W 3), ELAFE B 257 %% 2 J5 e shic 2%
(V5 UeAb 3 2% th SO AR ) BN T 2R 58 0I5, & L4y

tank B 71.6% 17.0% 4.4% F17.0% .
F2 KERHAKER
Tab.2  Actual effluent quality mg - L7

gE| 1A 3H 4 H SH 6 A TH 8 A oA 10 A
COD 19 24 19 16 8 12 12 11 13
BOD; 2.1 1.3 <0.5 1.5 <0.5 <0.5 <0.5 1.4 0.6
SS 1.0 2.5 3.0 3.0 3.0 3.0 4.0 1.0 1.0
NH; -N 0.08 0.80 0.08 0.68 0.08 0.24 0.22 0.07 0.08
TN 9.15 10.90 9.36 9.06 9.81 10.20 9.74 9.01 9.15
TP 0.08 0.09 0.10 0.10 0.12 0.10 0.18 0.12 0.08

H, 25 S2 R i 5 A TR AT T I B
BIHAEE X LA 4 Fs w0, Hod s b 2 1
PAC WA TR, 53 B0 T 73.15% 44. 44% Fii

40.99% , 72 5 1) T B JE IR — J T & nTHF I B 5
2y PR ST, o5 — Ty T 52 B K B R R G e
KI5 .
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Tab.3 New operating costs

w7k 2%
Wil B Hiy o |JH/(0T - HIE
m’3
PAC 2.61 /d | 1250 55/t | 0.036 | 10% Wik
WKy 10.25v/d | 2600 55/t | 0.007
PAM(FA) | 0.09 v/d |17 000 JT/t| 0.017
2R |4.06v/d| 2500 55/t | 0.113 | 60% Wik
PAM(FH) |0.012 t/d|40 000 5T/t| 0.005
" 6984 [0.5456 5T/ 0.042 KT HH,
kW - h/d| (kW - h) : R IEA TR
131. 51 L R AR A
AT 12 A o 0.018 | 4.8 ot/
Jo/T.H
(N -a)
VBIRANE | 19.5 vd | 50 JT/t 0.011 |80% &K%
Bt 0.249

®4 LERHEREBERITHFREXL

Tab.4  Comparison of actual consumption and design

consumption
Ui H | SEBRiEFER | BOHEAER b B/ %

PAC 2.61 vd 9.72 vd 26.85
Wik 0.25 vd 0.45 vd 55.56
PAM(FH) 0.09 vd 0.09 vd 100. 00
LR 4.06 v/d 6.88 t/d 59.01
PAM(FH)| 0.012 v/d 0.014 v/d 85.71
H 6 984 kW - h/d|7 528 kW - h/d 92.77

5 %15
O A THEFRHFE A + CAST + #EIREEUT
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2 REN A BRI CAST SRS ALRE J7AS 2 R R,
@) W — LAk B ] Ji [ X A0 A O 46y Py
TS AR , 76 08 T A AR R RTEE T, M Mt Ab P AE 14
1 x10* m*/d, FEBFHERGE /N 50% 38478 FLAT
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