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Application of Magnetic Coagulation Process in Advanced Treatment of Industrial

Wastewater for AAO Process Tailwater

ZENG Jun” , CAO Hanyu, SUN Hongbo, WANG Shurong, XU Yuelin
(Yancheng High-Tech Water Co. , Lid. , Yancheng 224000, China)

Abstract [ Objective ] In order to analyze the advantages and application prospects of magnetic coagulation compared with
traditional coagulation in the field of industrial wastewater treatment. [ Methods ]| In this paper, the industrial wastewater treatment
plant of Yancheng National High-Tech Development Zone was used as the experimental platform. The wastewater from the industrial
park was treated by grating, mixing reaction, primary sedimentation, hydrolytic acidification, anaerobic-anoxic-oxic ( AAO) and
secondary sedimentation as the target treated water, and then the deep removal of pollutants was achieved by magnetic coagulation.
Conducted under the premise of ensuring normal plant operations, the experiment involved sequentially discontinuing the addition of
magnetic powder particles, deactivating the magnetic recovery circulation, and halting the return of magnetic sludge. By recording
various influent and effluent quality measured indicator dataset from the magnetic mixing clarifier across different operational phases
throughout the entire test period, changes in these indices and chemical consumption before and after the procedures were compared,
assessed the effects of magnetic powder particles on the coagulation process. [ Results ]  According to different experimental conditions
and changes in pollutant concentrations influent and effluent of the magnetic mixing clarifier during the experimental period, compared

with conventional coagulation, magnetic coagulation can guarantee the effluent quality to meet the Discharge Standard of Pollutants for
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Municipal Wastewater Treatmen: Plant ( GB 18918—2002) on the basis of class A, with an additional consumption of 12.5 kg/d
magnetic powder and 0. 78 kW -h/kt electrical energy. The removal rate of total phosphorus (TP) and suspended solids (SS) could be
increased by 7.36% and 6%, the consumption of polymerized ferric sulfate(PFS) (16.67%) and anionic polyacrylamide ( APAM)
(27.27%) could be reduced. The concentration of SS was reduced and the recovery of magnetic powder reached 95.21%.
[ Conclusion] Therefore, magnetic coagulation in the field of deep treatment of low concentration industrial wastewater has a higher
phosphorus removal rate, lower chemical consumption and faster response than traditional coagulation, which is an effective way to
achieve energy saving and consumption reduction, upgrading and efficiency improvement in water treatment.
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Fig. 1 Structure and Process Flow of Magnetic Mixing Clarifier
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Fig.2 Daily Average Values of TP Concentration in Influent and Effluent of Magnetic Mixing Clarifier

under Different Operation Conditions
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Fig. 5 Daily Average Values of TN Mass Concentration in Influent and Effluent of Magnetic Mixing Clarifier

under Different Operation Conditions
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Fig. 6 Daily Average Values of COD Mass Concentrations in Influent and Effluent of Magnetic Mixing Clarifier

under Different Operation Conditions
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Tab. 6 Effect of Magnetic Powder on COD in Influent of
Magnetic Mixing Clarifier

‘ HEKEIMEE# COD/ HEACAREIM#EA; COD/
At i)/h
(mg-L7") (mg-L7™")
0 19.0 18.5
1.75 21.5 16.5
3.50 26.5 17.0

TS 1 R, BEALEHRURE K 3 AN (] B YR A
o R R & VT A LSO R Bt HE T Wt
[ FR i Je A B HE VR A R A vk B B An e 7
Fiw Wy H A2 Rl 95. 21%

RT7 WEoyE AR VA R B R L7 iR
Tab.7 Magnetic Powder Mass Concentration and Recovery Rate
of Magnetic Separator in Inlet and Outlet Sludge Pipes

HURE ] C,/(g' L") C,/(g- L") &
8.00 0.585 0. 025 95.73%
16:00 0.770 0. 040 94.81%
24..00 0.715 0. 035 95. 10%

2.6 PFS HYEFEETK

F & 7 AT, 4 AR PRS H ¥ #e R & E T
BB 1~ 4 JH3 PFS JHAFEE M 0. 065 .0. 078 ,
0.077.0.093 kg/d, 5 1 & PFS I FE 54 2
JE A D 16. 67 % , Ut BB IN#E By A7 ] F AR PEFS
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0.08
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PFSHA{ I FE Bt /kg
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Tt PFS B R 09 0 dr — 2, M IERE K PFS T 3%
e Ko — 3B TH FE A AT, BRI B T K AL B AR %
Ab BRI RGN BE T 4 PFS 255138 A 11 703
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Fig. 7 Variation of Average Daily Consumption of PFS in Different Cycles

2.7 APAM AEEESEEFEMR AL
ME 8 HL,2 H—4 A 55 H—71 AR
Y B IR LIS R R T M A B T R K
APAM Ay #E &, AT 3 A H B #E N
0.55 kg/kt 55 3 A H¥IHFEN 0.40 kg/kt £
W, BINBER D T 27.27% APAM Z5FE, MK I
IR BTG K AL BT APAM 4 JE R R A & T
Gt s 4T AR S T RO @i 8 fE 75 4 APAM

255 2% 4 752 JT/a,

Ry B INRT J5 6 A~ F R R V6 1 T H R X L A
8 IR o KA ER T H A Wi B A o BEAT FL A
4 0.67 6/ (kW-h) , B IN#EM &4 T (5 A—7
H) B 28 48l 46. 50 JT/ke, BERE B FEN 2Z Al
(2 H—4 A) B FHHFEM 44.60 Jo/kt 3K T
4.3% ,FE 0 RALBRIK B 10 000 t i, W is 47 ff 5%
R GE 5 AR Y R A 253184 6 935 It

R 8 2 H—T7 HREKyBIINHIG BRIt R AFEX [E

Tab. 8 Comparison of Electricity Consumption before and after Magnetic Powder Dosing from February to July

g [z Eeall=
i H
2 A 3H 4 A 5H 6 H 7H
HFE/(kW-h- A7) 6 024 6 080 6 072 6 960 6 352 7 040
HFE/ (kW h-kt™!) 25.57 19.13 21.86 24.93 22.97 21.50
FHRFE/ TGk 44. 60 46. 50
IREE T2 5HEIREE T 2 SRz E AR 9 fir PRARRS A RBETHRELRY 178, eI Tt far, 3¢
INo WEIRWETEM (AR 7E HATZ1TH & 1, Lhrih BSIREE T2 RE0 174 A 8 474 J0/a, B, K
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Fig. 8 Monthly Average Values of APAM Consumption
per Unit Discharge Capacity in Magnetic Mixing Clarifiers
from February to July
KB A S s Ak BEK St 3 4G 0 O s e H R
IREE T 2 WS4 67 792 70/ BINAS . H4b,
Biti %5 £ 31T 45 X 3805 7K A B A3 B FF e 5k ik /K
15 YLk B T v S o AR TR AR A 0 B AR B 280Ky

EERIIETE
x99 KRB FEERIESE T SHERET M
158 B A KT
Tab.9 Comparison of Overall Operation Costs between

Traditional Coagulation Process and Magnetic Coagulation

Process in Experimental Platform

S LG IR T2 WS T. 2/

(7E-a™") (JG-a™")

PFS Z5#E 75 094 63 391

Tty (k) THFE 0 547

APAM Zy#E 17 465 12 702
HAE 162 790 169 725

Y A 1 500 2010
BB Bk 256 849 248 375

2.8 WLRBRATERSERENEE

IRBIFGE A, WA R AE AR R KU BE 5 TP |
SS EMRRR:  REIREE TP SS 248 i THE SR
BE 7. 36% 6% , 3% 42 [ Ry i Ay BRI R SORE A 4 | o
HEARIE B AR UTTE , E T TP SS £Bk.
HbREAS I RRRRY AR AEEE N BUAAR T PFS
APAM J8/ 1) A, HAS 820 H 7K TN, COD k45,
WHETREEIL TR SRR EE

3 #it

25 F AT R R TR S, 7 MRt Ak e
HK) s A R it i R R T, #E TR B e
TR, R IR, BRI A0 S Bt 2 A BRI e
WK R E, UK T A RES S EIR AR, Ab
HRVR RE TR Kb B SR (R A TR R T VR R A T
W AKAL I T 0 RAFEAR . Ak, AAO J5 skl &
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G R BRI X I 1 V5 U R GRS, ARG TR BE S &
PTG PR b BRI B Tl R /K SR AT S A 4
4 HRERE

1) ZK AL FA Tl TE AL T 5 AR Bk sp 4 B o TR
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T AT e AR KA B AT R T 52—
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) COD MYsZI &I Y, ik 5 AR T 2 b B s ik
JE R K Bt A 25V AR I, EL RGBS 100 WA 006 B0 3R S A7 A
B B SRR | RIS A RO REAS AN 5 9 L B 2
B BT (R 45 P B 25 ), R 2, TR T 4k
SR AMIE

3) 0] AL , B TR VEE AE o SR )38 FH v I 4 7
WA B R 57K ) SEBR USSR DT I, (o F R 4l K
Fb 2 1 AR B DU S Ak = P R AL PR T
MK B AR A 5 . L, B % L COD
Y By 2 2 A SR W TR R T WL RIS FH 4 57 — A
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