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Abstract Magnetic media coagulation and sedimentation technology has attracted the attention of domestic and foreign scholars due to
its advantages of good coagulation effect, high pollutant removal rate, low sludge output, and short process. The article briefly
introduces the technological process, advantages and disadvantages, explaining the principle of this technology at the microscopic level
through MEDLVO theory, summarizing the types and dosage of magnetic medium coagulation and sedimentation technology, the
properties and dosage of magnetic medium, and the order of chemical dosage. The influence and optimization of processing time,
stirring intensity, pH and other process parameters on the coagulation effect. By comparing the research results of different scholars, it
is found that the magnetic attraction between the magnetic medium also promotes the aggregation and sedimentation of flocs, and the
process parameters of the magnetic medium coagulation and sedimentation technology varies according to the quality of the water
samples to be treated. At the same time, the paper lists the engineering application examples of the magnetic medium coagulation and
sedimentation technology and prospects the possible development direction of this technology.
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WL HREANR T ESHNEREESHA AR,
SEFATE T IE AR I X T S 80 T A s T
I8, LT AE S W 9T g A TR B D0 BE R X
COD,, .SS M4, K IL T 2250 d Bt HE T MR
BRI 6 > S N B[R] >4 F 0 B > B A Befon &>
JESpH, BB #EAEDT g % HARTS Y4 COD,, . SS .,
TP AbBE, KL 255500 B Z P HE R A g A R4
HE>pH>PAM R STREERI BN, X Ui A
RIS A, T2 S50 B E MR R, X g/ 2

HAEREGEIS HEAT R GRS B AR i 2%
XA R BT, He T A S i WA T AN ]
AT L g e 07 T RN T4 28 D 28 AR 2355 5 7 T 0 4%
M EAE T ASEGHATIIN , S1XF TP P8 B 5 1Y
JRUK 8 BT B PAC BEA B PAM BN
=N 28. 42 623 .0. 18 mg/L B TP F13% 1 FE 1Y)
PN ST
3 NIRRT AN A
M B BUR BEDUVE R TE T BTG K | T
b g K Ak B 5 T 34 A R g 200 TR
WA LA 2 35 1 b e oK A 3 T 0 H 2 4 R
TTIRER,

K2 WA PURBEDBE SR TR 561

Tab.2 Engineering Application Examples of Magnetic Medium Coagulation and Sedimentation

o ik LR KK/ (g1
M5 KLY !fﬂl;iTr/!ﬂ ﬁfﬁ ?i/ BEEN PAM/ WA A @jﬂﬁf\/
(m’+d)  min (m e (mee) 3E/7 BOD; COD, SS TP (J6+m™)
™) s (mg-L™")
(o 157 4.6 - PAC - 4 4.6 14 5 0.10 -
oot 5T 15 10.8 PAC 1 2 2.9~5.5 13.6~25.6 2.2~4.5 0.17~0.27 -
362 97 10 16.9 PAC - - 2~6 30~40 3~9 0.3~0.35 -
4% 3575 9.55  17.43  PAC  0.5~0.8 1.2 - - 1~4.4  0.01~0.24 -
siel 200 20 20 PAC - - - - 1~17 0.02~0. 55 0. 09
7lesl 257 6 18 PAC  0.8~1.5  7-~8 4.4~10 26~41 4~8 0.05~0.28 0.11
gl66] 8T - - PAC - - - <40 <10 <0.5 -
ol67] 25 12 12 PAC - - 4.88 14.72 <5 <0.3 -
olsl 87 - - PAC  0.5~1.0 2.0 - - <5 <0.02 0.03
1 14475 8.7 12 PAC 1.0 1~4 - 251.5 8.35 - 0.059~0. 109
12170] - 4~11 20 SPFS  0.5~2.0  20~30 - - - - -
B LSHA  7~10  15~30  SPFS 0.8 5 - - <5 0.2~0.4 0.04
141 557 10 15 SPFS 1-2 6~7 - 44.62 1.27 0.05 0.14
157 1005 5.6 13.5  SPFS - 1. 14 <8.9 <38 <8 <0.32 -
16! 2075 - 14.9 - - - 2.7£0.5 10.3:2.4  2.320.6  0.07x0.02 -
T ~FOR R B0 SO AR K SPFS B SR & B 2k
3.1 TETKAE e, #4315 KA H T H T K CcoD,, L B (TN) |

B ST A R, N 0B S 38 i S Bk TR
FKERIEIN, AT, 3 E RS 1 TG K AR 3T
PAT IR B 75 K A BT TS Y W HE R AR ) (GB
18918—2002) — &% A bt , (H 2 T 7K P45 s
XK, 7K 35 e FEAT 0 12 1l 2 7K B 45 R ot
HESRT ) R, 3R — S X i T s P bR

TP | SS FEAREE R 1 51 iy 22 K T AR ol v < i IV 287
(TSP FEARIG IV 2R R ) 70 sl T 2K B b, 45
RAG/KAEHR )5 B4 A 5 K B, B 1 5K
X5 AAE BT H K H8 B B8 7 A% 2K, 23 15 7K Ak B
AR BT IR

TR AR B Ak B i JRERY 3.0
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T m’/d ¥ HHR 6.0 7 m’/d, WAV AT G | I
B0 JBR TR DTV Tt RV 28 e Ui A TR Ak LA
Jiti, 7KK BT H TR %) OB T K A BT TS G HE
HOFRAEY (GB 18918—2002) —%% A brifid s h—2%
ATHRUE (P E A TP AT Hb K IV 25K 4%
WP IR B BT K AL ER T R R R
BUIEROAR % SS TP 1 COD,, fIEBRFR 5k F] T
91. 1% 96. 5% F1 32. 5% , AR T Ab B RS AS | H 7K 7K
JAaE T AR AR A SR OTE B R
Xof T BB AR A AL L R A o TR VB Ak B a5 A AL
2T (TCOD,, ) ZHIRECER A 52. 53% Fll 64. 41% |
TP (458854 51k 76. 78% Fil 81. 59% , {H 2 &, .k
REARTCLBRACR B R RWNZ AR K b2 26 0%
A ML A E L, IF e AT 8025 Bk SS AR
BHANY BRI B e K PE R R AR R
SFANE, XDEET R A FREEDTIEH A A
PHUIA T 6 A P 7K, TSS VR B COD, TP 2 A Y 2
W335 98. 4% 98. 6% 63. 9% 93. 2% 36. 3% , %f
TSS FEBEEFN TP 1 22 B i

BT, B2 075 KA B SE T 3R s e A
MG GEIREEDTVE 1. 25 MU A A PR BEDTNE T.22,
PEm T KK BT, B ARAE B0 /K AL 3T 18
3.2 TITEAKAMTE

TEE P (50 R A S5 TR 95 0 T 3 A Ah B9 H
K BRARK BRI IR AR I AT K kAT
b 7K A Tl 5 A A B Ak SR A 3 B K
A Kb B 3 B R AR AR 7K AR v 1% B b i R R TR R
B R TIE R RS I KA TR LY
= BODg & i R R A G Wy B Ak
FAE YR AL PR SCRAE  RERE R, HAT, K2
T FE 7 e R AR g 25 T s 7K K B 48 A B 43 B
%) (SY/T 5329—2012) 48 bR AL B 5 [0l 33, W
A T TREE TOTE B AAH LU A5 SRR BEDTTE B2 AR BRI =
T R TS e R, B0 A T
& K il i L COD, A1 SS 1Y L BRACR I i, 4b
B[R] BA 5 45 4, 5 R4 R 1 Tl R A IG, S 75%
Ao

AR, R E AT PG R e, Sk K 1 HE
TR MRS, 2011 4E—2019 4F | Fo [ 4F - 44 2 7%
PN 4.5 A0 0, TP AE AR IE K AT R 3. 1 A2 e (F&

FEMAEATEA 0.7 ¢ AR ™ bk
ARKEAVY, B2 % T A 22 MEREfR, S8
ALK AL B A N, RGN FREEDTVE HE A
I FHEEE AL R K AL BR ) BOAS T R G A Ak B SR
ORUTA A SR ARG AL 5 (1) PFS AbE ALK, & B
FEAE BRI KRR 2 T R DR B R TR
KK I G AR v T T 9 Kk BLAE RE A TR
PFS PAM Hhm4 43 %I J& 400,800 .8 mg/L i}, {1k
BANREA T PFS Fl PAM A 3£ 4L % /K SO fe
COD,, V% M 2 A 2 B8 % 4 51 il 38 62.5%
22.3% 92.2% ,ULTENT 8] & 20 min, 4558 T UTIE I
(BB o T IRBERCR

ERY 27K 1 AR K b 5 A 55 22 10 il A L
Wy, o 2 2, B FHRE A BOIREEDTVE £ AR A B
BRI BB T B X Ep YL kK s 4R K k1T
oA B PR IR B ) | A 0T RBE A T A #
AhFRER Y K 3 AR K G, s 255 )
I FRIRBE DU IE £ AR AL BEED YL PR K, (4 B COD,, . SS
FBR LA G R BE k4 00 17.3% .21 7%
24. 2% , W R T e 1 B KR e, v e
45 RFE/INT 61%

THh R BOIR BEUTTE R R 5 H A AR &
Ja A FRTE P K ] DA B B 4 f Ab B AR, Tian
2 (9) | ]« B AR AL B - MABR T 20— WA TR
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98. 0% B A LIEHR N 98. 8% ~99. 2% TN ZEFRFN
90. 1% ~90. 7% .SS £ FRFHN 100% (O LR Ny
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3.3 HhFkAkAE
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WL, B 7 b i B/, HRT 46 %6, (AT 10~
20 min, FE/ANLTAENOY S i B A B AR IR 06 40 B 5 4R
K BIFSE 2 B S A SRR PES #0043 5 R 400
mg/L 1 100 mg/L pH {E°4 8. 0 ULIERTE] 24 20 min
B, Cu™ I L BRACR AT, RIBTRFGE & B R Cu® &
R AR 1 PR 2R 32 R T SR i A 3 % i & > pH > PFS
B> UTTE ], P A 5 ) A b P
NPT R R K, K NP VR Rl 0. 42
mg/ L, Ni** ZBRR K 99% ,iA 5| T E R HEBARE, ]
ORI A R 4 e R K AT AL B 45 AR
FRPESEE T 15 R LR KT 99% , 5%
TRBE 2 RILE 4%~ 14% , H HRT 45 %5 50% , 504
R BEARHE 5 ~22 min,

AL UL X E 4 R BT, R TR B TE R AR ]
DMER BT LR AR Z —,

(2) LBk

BRI K b 353 Ay Al ik AR ik B 2
ErE R R R, R O 2 TC R ol o R 3 A
WRELLT o 2= BRmlh , #E BUIR BEDTIE HOR Be 8
W SR TS AK  S i AL PR B AR VE LR, 2SR RAR
T MIRBETOE R AR . 1T FR R 2R 2 1l K
PUATHLZR IV IEhRuE, o TP BTV <0. 3 mg/L,



=, PR R B XL, 4

ES
WA IR BEDLVE B 1 BUIR AR E

Vol. 42, No. 2,2023

JE I TSGR AR B KA T— 2 B bR, AR
1o K AR BR HEA T G A ST TR BB 0 0 e R e, X ik 7K
TP i e £ 2 mg/L B, 7K TP J5T & ¥k i
0.26 mg/L, TP ZBR3E 0[5 87% , H.H /K TP i & 24
Mo E B O R R A TR B U T B R
Xof Fe A TG K AT A B 45 SR e B R KR 4
LR TR ], /b iy b TR, e TS K A B
H LA A A% A0 ) P AR A B i
oK, 2K TP Bk BETE 20 me/L ZE A7, HiK
TP Ji ik B Al B I 7E 0.3 mg/L LAR, 5T 0E
SEREAY PR BETTIEBOARTE 2 W B K A 27 B v B L
PR BEA TN (55 T8 B2 1 22 A B A, W B A 2R
BLF TR TR WK H g TR 1 R BRACRAE T8
PR BRIV R A | R, #6A JSUTR 36 0 VE B AR X TP
14 25 DR IR AT I 4R T
5 RE

A BOTRBEDTVE R A ) B i TS i i 7R
ZXERR H T KT LA RE A o e B G v AR
TRBERIEE A R PR B UTE B R 5 HAh B R
G B BURBETUVE T ARAE Jy 510075 G i £ B
FAR 3 AT7 R

(1) WA o0 BCaE R L 5 i 1 R SR VR R0 Bk
i

WA B A% SR DL Si0, S22 26 L
WEVES G RDRE G SR A BT 4 e RRE T, HLAR
R AR, X — T 2R 2%, B HF RN
BOIREETTVE B AR IR I8 D IRALHE A o7 it 3
AR T8 ST S WA R0 PR BEDTTERR
M R 2 —

H T, A 52 2 B F A TR R R SRR BER ,
H R SRTRBE 19 T 25 52 A% BLAE BB ] RE AR JR)
BT e R SRR BET 0 5 LS g AR . FH 43k
B LR R AR TR BE 7 B PSR B, Wl g 2x
FOK AL & SR, 3 b Bk R, B R
PEGOR AR T REE SO o R B B
PERSRIREEN AT LALE T3 e rh S B sk F 2 R, (3
X R A AR, T2, IR ARF 5
AR B T 2 E R P A K Ao 3 T A 31 ke
R e AR g P, I AR5 ) K — T B 1 s
FRARTRBER 125 TP BES L

ke , 8 I IE R I DR R TR R AR A T 2K

[ SE ) FH N5 e 1) 2 BRASOCR 5 T LA Tl i)
FHBGUEC, I FAR SEB IR A8 2 S S5 i dle
R Bt (A 5 W Bk A L AR AR TRE B 7905 |
ARG FORBETLIE B AR, RDRE R o5 W 1 K
SRARE A [ 28 (ISR, — 07 s REAY TS B350
REARINAS | 53— 7 Tl 1o B in D P R IR TR A5 7
St Tk AL BUK bR, T REHE , 2 A ST BB
RAESE K K,

(2) W Ar PR EEICIE B S HABE AR &

L URAFAERA PR BEI TSR 5 HAL T2
AL G HRHT, AR J5E Lo A IR BE DL AR 5
b TR AR 16 IR BERE IR R 7 Hh ) %
IR, AL A R i A 1) T e ) B A
ez, SR LA LR R T ALY,
P AL BICHLAS , TR COD, R, A,
AT LUK R A BORBEDIRE AR 516 P T2 R T
SO RIS AL O AN, DAS v Ak 2
RWOR . RIS EA S BERS KR TS e i1
T, Al LS SIS R 2 X 2% o) Bk A AL
REAE, IO, 456 RPIP A5 AL 4 IR R G
I BURBEIUIE AR S B AR AL B 45 T2, 15
ST U BRAY 25 AF T o5 48 32 5 i fir, S BT fiE
mAE

(3) WA BOREEICHE B AR HE T 75 Ge ) i 5%
FroR

A BURBETIVE R A CAE I 5% 4 i B 7
WREI LI L BRI, T —2 , Al LU EARR
AR AR S A TS S 9 L TR BREAR . X TR
AW L85, AT LATE G A B IR R DL TE H AR B el L
PO SACEG S5 I, Al ik AL BS DTTE AR B, 217 K
BUBR SR o BB A5 G0 AT B0k
PEBGH | 40 582 AR L BRXT R MR i E AR kR
PR A 5 B ERR LR S LR T2,

&% 3k

(1] ARRUE, WM, skEE%E, 5. TR BERIE P A W B A% B2 Ak BEL
PP RBRIFAELD]. R TR, 2015, 9(9)
4359-4364.

CUIL F G, YANG P, ZHANG W ], et al. Removal characteristics
of organic contaminants of pharmaceutical wastewater in advanced
treatment with coagulation and PAC adsorption [ J]. Chinese

Journal of Environmental Engineering, 2015, 9 (9). 4359 -
4364.



weook R
WATER PURIFICATION TECHNOLOGY

Vol. 42 ,No. 2,2023
February 25th, 2023

[10]

[11]

[12]

[13]

LEE K, LEE S Y, PRAVEENKUMAR R, et al. Repeated use
of stable magnetic flocculant for efficient harvest of oleaginous
Chlorella sp. [ J]. Bioresource Technology, 2014, 167 284 —
290. DOI: 10. 1016/]. biortech. 2014. 06. 055.

PARKER M R.
Contemporary Physics, 1977, 18(3): 279-306. DOI. 10. 1080/
001075177082 31486.

GUNTHER C G. Electro-magnetic ore separation [ M ]. New
York: Hill Publishing Company, 1909.

Physics of magnetic separation [ J ].

DE L C. Magnetic separation in water pollution control [ J].
IEEE Transactions on Magnetics, 1973, 9(3) : 314-316. DOI.
10. 1109/TMAG. 1973. 1067685.

X EE. PR B GIRBE— IS T 25T [ D). K
e RIETALR, 2016.

LIU L L. Study on the process of ferromagnetic material coupling

coagulation-ultrafiltration membrane [ D ]. Tianjin; Tiangong
University, 2016.
YING T Y, YIACOUMI S, TSOURIS C. High-gradient

magnetically seeded filtration [ J ]. Chemical Engineering
Science, 2000, 55: 1011-1113. DOI. 10. 1016/S0009 -2509
(99)00383-8.

HUANG Z L, HUY H, XU J, et al. Removal of phosphate from
municipal sewage by high gradient magnetic separation [ J].
Journal of Central South University of Technology, 2004, 11
(4):391-394. DOI: 1005-9784(2004)04-0391-04.
RaHE, B3, TR, . Wb EEREIE IR I sE [ T].
MR AR IR 224, 1996, 29(5) : 101-104.

SONG J P, ZHANG S W, YU L, et al. Research on removing
bacteria with high gradient magnetic filter[ J ]. Journal of Harbin
University of Civil Engineering and Architecture, 1996, 29(5) .
101-104.

T, U, WOF. REIRBETURE BOR TR T5 7K A 3 rh 1 137
FALT]. WEEA, 2012, 30(1) ; 108-110.

JIANG H, AN L, OU F. Application of magnetic coagulating
sedimentation technology in urban sewerage treatment [ J].
Municipal Engineering Technology, 2012, 30(1) . 108-110.
B, (B, &9, . 5 IR /K i REFD 22 5EAL R AL
HWFFEL)]. FHEEH QSRR 2019, 41(11) ; 1313-1318.
CHEN X, WU X Q, YUE T, et al. Study on the magnetic seed
flocculation treatment of mine tailings water and its mechanism
[J]. Environmental Pollution & Control, 2019, 41(11) : 1313-
1318.

BRIk, Tl , ST, RErE 2R DR i i S O WL BT
SE[J]. POIPREE, 2004(1) ; 1-4.

CHEN W S, WEI C H, HAN H. Study on optimum parameters
and mechanism of forming magnetic composite flocs[ J]. Sichuan
Environment, 2004(1) ; 1-4.
WU X Q, YUE T, DAI L.
(MSS) of coal slimes[ J]. Sanya: IOP Conference Series: Earth
and Environmental Science, 2016. DOI. 10. 1088/1742-6596/

Magnetic seeding sedimentation

[14]

[15]

[16]

[18]

[19]

[21]

[22]

[24]

[25]

52/1/012003.

LOVELAND J P, RYAN J N, AMY G L, et al. The reversibility
of virus attachment to mineral surfaces[ J]. Colloids and Surfaces
A Physicochemical and Engineering Aspects, 1996, 107 205-
221. DOI. 10. 1016/0927-7757(95)03373—4.

0SS C J V. Interfacial forces in aqueous media [ M ]. Boca
Raton; CRC Press, 2006.
ROSENSWEIG R E. Ferrohydrodynamics [ M ]. New York:

Courier Corporation, 2014.

PARK J A, KIM S B. DLVO and XDLVO calculations for
bacteriophage MS2 adhesion to iron oxide particles[ J]. Journal
of Contaminant Hydrology, 2015, 181. 131-140. DOI. 10.
1016/j. jeonhyd. 2015. 01. 005.

BUAM, MR, B, &, WA BUREEIOE A R RS
RIFI]. 7 AALT, 2020, 47(2) ; 98-100.

JIAB L, YANG ZH, WANG Y, et al. Progress and innovation
in magnetic medium coagulation and sedimentation wastewater
treatment technology[ J|. Guangdong Chemical Industry, 2020,
47(2) . 98-100.

PR, CoMag M IR BE T 2075 — 2% A $E 45 203 P i N HY
[1]. HEZKHEK, 2011, 27(22) : 97-99.

HEI G X. Application of CoMag magnetic coagulation to
upgrading for first level A criteria [ J ]. China Water &
Wastewater, 2011, 27(22) : 97-99.

WAN T J, SHEN S M, SIAO S H, et al. Using magnetic seeds
to improve the aggregation and precipitation of nanoparticles from
backside grinding wastewater [ J ]. Water Research, 2011, 45
(19): 6301-6307. DOI: 10. 1016/]. watres. 2011. 08. 067.
AMBASHTA R D, SILLANPAA M. Water purification using
magnetic assistance; A review [ J ]. Journal of Hazardous
Materials, 2010, 180 ( 1/2/3): 38 -49. DOI. 10. 1016/j.
jhazmat. 2010. 04. 105.

TR, BEJT, $8N4T7, . BEORTERE N R BE VR BE R B
FOPEFIBLER AT (], PR3E TARZE4R, 2019, 13(2): 302~
309.

WANG S K, CHENG F, GUO X F, et al. Mechanism analysis of
magnetic powder function in deep phosphorus removal by
magnetic coagulation [ J ]. Chinese Journal of Environmental
Engineering, 2019, 13(2) . 302-309.

RITIGALA T, CHEN Y L, ZHENG J X, et al. Comparison of an
integrated short-cut biological nitrogen removal process with
magnetic coagulation treating swine wastewater and food waste
digestate [ J ]. Bioresource Technology, 2021, 329. 124904.
DOI: 10. 1016/]. biortech. 2021. 124904.
CHEN Y Q, LUO M, CAI W F.
parameters on the performance of magnetic seeding flocculation
[J]. Environmental Science and Pollution Research, 2016, 23
(3):2873-2881. DOI. 10. 1007/s11356-015-5601-5.
WG, B8, TRUT, 5. B BEEA IR T2 %00
WAL AT [J]. LAt Dol K224k, 2013, 39(3): 459~

Influence of operating



=, PR R B XL, 4

ES
WA R BEDLTE

TR BT BLR B AR ZR

Vol. 42, No. 2,2023

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

465.

HU JW, LIJ, YUF Q, et al. Analysis of magnetic flocculation
process conditions for river water treatment by response surface
method[ J]. Journal of Beijing University of Technology, 2013,
39(3) . 459-465.

BRI, 2245, BRI0EE, 45, WL EREERR AL TS K AL 3 Y K g oY
[J]. WEYKHEK, 2011, 27(17) ; 78-81.

CHEN Y, LI J, CHEN X L, et al. Study on enhanced treatment
of sewage with magnetic flocculation technology[ J]. China Water &
Wastewater, 2011, 27(17) ; 78-81.

FRNE, ISR, RN, % @EZREES B IR AL B A K
MIREE[ ], MEE TR, 2007(3) : 12-15.

WANG L P, HE Y Q, FAN H B, et al. Treatment of oily
wastewater by magnetic flocculation separation process [ ]].
Environmental Engineering, 2007(3) ; 12-15.

DUANM F, XIE Q J, LIU X, et al. Optimum condition for
magnetic coagulation treatment of municipal sewer overflow[ C].
Wuhan: 5th International Conference on Bioinformatics and
Biomedical Engineering, 2011. DOI. 10. 1109/ichbe. 2011.
5780932.

BRLAE, FIUE. FIREZEBEE T 5K RS AT R [ T].
2 INPGHEEBEAAI, 2002(3) : 79-82.

ZHAO H H, WANG ] S. Experiment in treatment of municipal
waslewater by magnetic flocculation [ J ]. Journal of Lanzhou
Railway University, 2002(3) ; 79-82.

CHENG W P, CHI F H, LI C C, et al. A study on the removal
of organic substances from low-turbidity and low-alkalinity water
with metal-polysilicate coagulants[ J]. Colloids and Surfaces A:
Physicochemical and Engineering Aspects, 2008, 312(2/3):
238-244. DOL: 10. 1016/]j. colsurfa. 2007. 06. 060.

BRI, kLA, BIR, GF ARRRIREERI AL BHEN R K [ T].
T TR, 2016, 10(4) : 1847-1852.

GUO Y, DU L, LI Q, et al. Coagulation process using different
Al-based coagulants in treatment of dyeing wastewater [ J].
Chinese Journal of Environmental Engineering, 2016, 10(4):
1847-1852.

OKOLI C, BOUTONNET M, MARIEY L, et al. Application of
magnetic iron oxide nanoparticles prepared from microemulsions
for protein purification[ J]. Journal of Chemical Technology and
Biotechnology, 2011, 86: 1386 - 1393. DOI: 10. 1002/jctb.
2704.

RECK I M, BAPTISTA A T A, PAIXAO R M, et al
Application of magnetic coagulant based on fractionated protein of
Moringa oleifera Lam. seeds for aqueous solutions treatment
containing synthetic dyes [ J ]. Environmental Science and
Pollution Research, 2020, 27(11) . 12192-12201. DOI. 10.
1007/s11356-020-07638-2.

SANTOS T R T, MATEUS G A P, ANDRADE M B, et al. A
simple and effective method for Escherichiacoli inactivation in

aqueous medium using natural based superparamagnetic coagulant

[37]

[39]

[41]

[42]

[43]

[44]

[J]. Environmental Progress and Sustainable Energy, 2021, 40
(2): 13503. DOI: 10. 1002/ep. 13503.

KATAYON S, NOOR M J M M, ASMA M, et al. Effects of
storage conditions of moringa oleifera seeds on its performance in
coagulation[ J ]. Bioresource Technology, 2006, 97 (13):
1455-1460. DOI. 10. 1016/j. biortech. 2005. 07. 031.
MOHAMED E H, MOHAMMAD T A, NOOR M J M M, et al.
Influence of extraction and freeze-drying durations on the
effectiveness of moringa oleifera seeds powder as a natural
coagulant [ J]. Desalination and Water Treatment, 2015, 55
(13): 3628-3634. DOI: 10. 1080/19443994.2014. 946713.
MOHAMMAD T A, MOHAMED E H, NOOR M J M M, et al.
Coagulation activity of spray dried salt extracted moringa oleifera
[J]. Desalination and Water Treatment, 2013, 51 (7/8/9):
1941-1946. DOI: 10. 1080/19443994.2012. 715435.

NOOR M J M M, MOHAMED E H, MOHAMMAD T A, et al.
Effect of the packaging and storage conditions on the coagulation
activity of spray-dried salt-extracted moringa oleifera [ J .
Desalination and Water Treatment, 2013, 51(7/8/9) . 1947-
1953. DOI: 10. 1080/19443994. 2012. 715428.

LUO L Q, NGUYEN A V. A review of principles and
applications of magnetic flocculation to separate ultrafine magnetic
particles [ ] . Separation and Purification Technology, 2017,
172: 85-99. DOI: 10. 1016/]. seppur. 2016. 07. 021.

HA D W, LEE Y J. Research of superconducting magnetic
separation in Korea[ J]. Teion Kogaku ( Journal of Cryogenics
and Superconductivity Society of Japan) , 2011, 46(11) : 629~
634. DOI: 10.2221/jcsj. 46. 629.

WRSCRA. RERTIRBELS @5 B EZRE 20 B ATRE & B9 B0 /K A BEE AT
FID]. J7M: BT, 2003.

CHEN W S. Study on wastewater treatment technology of
magnetic seed coagulation coupled with high gradient magnetic
separation [ D ]. Guangzhou: South China University of
Technology, 2003.

MRS, SkB, EJE, A GUORRE by S G TR B AR O B b K S
PRSI AKRFEEJ]. BT R, 2017, 35(5) : 11-15.

CHEN Y, ZHANG M, WANG Z, et al. Magnetic nanoparticle-
composited coagulants and their advanced treatment for cassava
distillery wastewater[ J]. Environmental Engineering, 2017, 35
(5): 11-15.

SRR, ARERIL, (1%, &% REZLBEH R LE N M B RA FE
BORE FHRTER [T ], o B Al A e Tan ot 5 B &, 2018, 38
(5): 158-159.

ZHANG X C, LIN S M, HE F, et al. Application of magnetic
flocculation technology in the treatment of oilfield waste liquid
[J].
2018, 38(5): 158-159.

LI Y R, WANG J, ZHAO Y, et al. Research on magnetic

China Petroleum and Chemical Standard and Quality,

seeding flocculation for arsenic removal by superconducting

magnetic separation| J]. Separation and Purification Technology,



weook R
WATER PURIFICATION TECHNOLOGY

Vol. 42 ,No. 2,2023
February 25th, 2023

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

2010, 73(2): 264-270. DOI: 10. 1016/j. seppur. 2010. 04.
O11.

ZENG H, LI Y R, XU F Y, et al. Feasibility of turbidity
removal by high-gradient superconducting magnetic separation
[J]. Environmental Technology, 2015, 36(19): 2495-2501.
DOI; 10. 1080/09593330. 2015. 1036130.
ZHAO Y, WANG X Y, JIANG X X, et al.

Chlorella vulgaris using Fe;O, coated with modified plant

Harvesting of
polyphenol[ J ]. Environmental Science and Pollution Research,
2018, 25(26) : 26246-26258. DOI. 10. 1007/s11356-018—
2677-8.

JIANG X X, ZHAO Y, WANG X Y, et al. Adsorption of
aqueous Cd ( Il ) over a Fe;0,/plant polyphenol magnetic
material [ J]. Journal of Water Supply: Research and Technology-
AQUA, 2018, 67(8) . 738-753. DOI. 10. 2166/aqua. 2018.
051.

PANDA S K, AGGARWAL I, KUMAR H, et al. Magnetite
A review [ J].
Environmental Chemistry Letters, 2021, 19 2487-2525. DOI:
10. 1007/s10311-020-01173-9.

MA J Y, FU X, JIANG L Y, et al

nanoparticles as sorbents for dye removal:

Magnetic flocculants
synthesized by Fe; 0, coated with cationic polyacrylamide for high
turbid water flocculation [ J ]. Environmental Science and
Pollution Research, 2018, 25. 25955-25966. DOI; 10. 1007/
s11356-018-2610-1.

ZAREL A, SAEDI S, SEIDI F. Synthesis and application of
Fe;0, @ Si0, @ Carboxyl-terminated PAMAM dendrimer
nanocomposite for heavy metal removal[ J]. Journal of Inorganic
and Organometallic Polymers and Materials, 2018, 28. 2835-
2843. DOI: 10.1007/s10904-018-0948~y.

WANG X Y, ZHAO Y, JIANG X X, et al. In-situ self-assembly
of plant polyphenol-coated Fe;O,
[T].
Management, 2018, 214; 335-345. DOI: 10. 1016/]j. jenvman.
2018.03.019.

LIU C, JAING X X, WANG X Y, et al. Magnetic polyphenol
nanocomposite of Fe;0,/Si0,/PP for Cd ( Il ) adsorption from

particles  for oleaginous

microalgae  harvesting Journal  of  Environmental

aqueous solution[ J . Environmental Technology, 2022, 43(6) .
935-948. DOI: 10. 1080/09593330. 2020. 1811394.

CHEN F H, GAO Q, NI J Z. The grafting and release behavior
of doxorubincin from Fe;O, @ SiO, core-shell structure
nanoparticles via an acid cleaving amide bond: The potential for
magnetic targeting drug delivery[ J]. Nanotechnology, 2008, 19
(16) : 165103. DOI.10. 1088/0957-4484/19/16/165103.
MARIA S, MIHAI G, LAURENTIA A, et al. Synthesis and
applications of Fe;0,/Si0, core-shell materials [ J]. Current
Pharmaceutical Design, 2015, 21(37) : 5324-5335. DOI. 10.
2174/1381612821666150917094031.

LIU C, WANG X Y, QIN L L, et al. Magnetic coagulation and

flocculation of a kaolin suspension using Fe; 0, coated with SiO,

[57]

[58]

[60]

[62]

[63]

[64]

[65]

[J]. Joumal of Environmental Chemical Engineering, 2021, 9
(5): 105980. DOI: 10. 1016/]. jece. 2021. 105980.

CHEN Y L, SUIQ W, YU D W, et al. Development of a short-
cut combined magnetic coagulation-sequence batch membrane
bioreactor for swine wastewater treatment [ J |. Membranes,
2021, 11(2) . 83. DOI: 10.3390/membranes11020083.
BobHE, 2, 20U, & BB AL ARG )],
T AR KK HL, 2019(7) ¢ 110-113, 118.

DUANZ H, LI Y, LI G Z, et al. The treatment of domestic
sewage by magnetic flocculation [ J]. China Rural Water and
Hydropower, 2019(7) : 110-113, 118.

ZHANG X H, HE X W, WEI M, et al. Magnetic flocculation
treatment of coal mine water and a comparison of water quality
prediction algorithms [ J ]. Mine Water and the Environment,
2019, 38: 391-401. DOI; 10. 1007/s10230-019-00590-9.
WANG K M, MAO Y X, WANG C H, et al. Application of a
combined response surface methodology ( RSM) —artificial neural
network ( ANN) for multiple target optimization and prediction in
a magnetic coagulation process for secondary effluent from
municipal wastewater treatment plants [ J ]. Environmental
Science and Pollution Research, 2022, 29(24) : 36075-36087.
DOI:; 10. 1007/s11356-021~-18060-17.

B/NEY , VFZR 2%, RETRBE S RCTTE AR 15K ) AR s T
FERLT]. JEe, 2021(9) : 29-30.

CHEN X X, XU D X. Application of magnetic coagulation
sedimentation tank in upgrading project of wastewater treatment
plant[J]. Jushe, 2021(9) : 29-30.

W, A, BRI, 5K A3 R 2 B bR TR 55 4]
[1]. fkEA, 2018, 12(6) : 39-43.

GUO J L, ZHANG C H, CHEN F Z. Project of emergency and
upgrade of urban wastewater treatment plant [ J ]. Water
Technology, 2018, 12(6) ; 39-43.

JAmE, F. e CAST T 257K A B T2 Bt T 55 Bk
[C]. BME: 2018 EFREERI 2 Rl HoRAE 22, 2018.
ZHOU LY, WANG X. A CAST process sewage treatment plant
upgrading project practice [ C]. Hefei; Proceedings of 2018
CEST Annual Conference, 2018.

FENRAME. SediMag ® BEZRBERR T 5K m AL UTE M i
[1]. hEZKHEK, 2020, 36(14) : 122-126.

HUO H H. Application of SediMag ® magnetic sedimentation
technique in renovation of high-efficiency sedimentation tank in
WWTP[J]. China Water & Wastewater, 2020, 36(14) . 122-
126.

MR, SediMag ® L ZREETIIE T 15 K Zb PP A i it A IR
BERRBELT]. PEZGAHK, 2017, 33(8) : 53-56.

HUO H H. Applications of SediMag ® magnetic sedimentation
technology in upgrading reconstruction and phosphorus removal of
wastewater treatment[ J |. China Water & Wastewater, 2017, 33
(8): 53-56.

YL, T, BURE, . REMBIREEE B R ARG K



RO HRRE XL, 4.

WEA IR EEDTTE

EBR B BUR AR ER

Vol. 42, No. 2,2023

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

R JRE AL B A1 35 114 7
39.
TANG K F, WANG X Y, ZHAO L J,

AT, 4iKkHEK, 2018, 54(10): 35-

et al. Application of
magnetic loading coagulation-clarification technology in advanced
wastewater treatment [ J J .
2018, 54(10) : 35-39.
HaRE, W, KB MagCS @A FOREETIER A A4 K
R C]. Mat: 2018(H7JM) hEK A SR 2:, 2018.

LU Z G, WANG Z X, ZHANG Q. Introduction and application

Water & Wastewater Engineering,

of MagCS magnetic media coagulation sedimentation technology
[cl.
2018.
BEE, B, BRI + RETRBEDIE T2 T 5 KAk
WY ARG ] PESAKHEK, 2019, 35(18) : 55-57.

WEI F, CAO M S. Application of improved oxidation ditch and

Nanjing: 2018 (6th) China Aquatic Ecology Conference,

magnetic coagulation sedimentation process in expansion and
upgrading of WWTP[J]. China Water & Wastewater, 2019, 35
(18): 55-57.

X8, BEA. BRI TSGR Bbsh e HT].
BRI SRR L BF, 2015, 35(5) : 31-32.

QU Y, HEI G X. Application of CoaMag clarification tank
process in in upgrading of WWTP[ J]. Environmental Protection
and Circular Economy, 2015, 35(5): 31-32.

Y, l@E, M. ROREE T AR AL T K AL # B
MH[T]. TobsKARER, 2021, 41(10) ; 141-144.

LI Z, GAO J L, ZHOU Z P. Application of magnetic coagulation
in the pretreatment section of chemical wastewater[ J]. Industrial
Water & Wastewater, 2021, 41(10); 141-144.

FED. SediMag ® f ZBEIUIEBAAE TN I 42 X 75 7K b 2
JTRIBIAL)]. REIRSITRE, 2020(10) : 80-81.

WANG G Y. Application of SediMag ® magnetic flocculation
precipitation technology in sewage treatment plant of Zhangzhou
Development Zone[ J]. Energy and Energy Conservation, 2020
(10) ; 80-81.

EE . SediMag ® i ZRBEEYTIEBAAE 15 K Zb B PR BE b P
PRI CT. dbat. (FRBET.#2) 2019 4F 4 6 2 R 4E 2
2019.

WANG G Y. A SediMag ® magnetic sedimentation tehnology for
deep treatment in a wastewater treatment plant [ C ].

2019

Beijing

Environmental ~ Engineering, National ~ Academic

Conference, 2019.
AT, RS KA R AR el TAREIT].
A, 2020, 39(3) . 48-52.

MU J M. Upgrading and reconstruction project of a wastewater

K

treatment plant in Shanghai[ J]. Water Purification Technology,
2020, 39(3) : 48-52.

AEESE. MBBR+JAVREE T M TI5 /Kb 3 S AR i [ ],
ThE 47K HEK, 2018, 34(20) : 50-55.

XIONG J Y. Application of MBBR + magnetic coagulation
China

process for upgrading of wastewater treatment plant[ J].

[74]

[75]

[76]

[77]

(78]

[81]

[82]

Water & Wastewater, 2018, 34(20) ;: 50-55.

. TSKALERT R T — S A $E bR TR RS —
PATRIIRE 5 K AR B BT[] doKEOR, 2021, 40(4)
127-132.

SHA C. Engineering design and discussion of a WWTP better
than first grade A standard upgrading and reconstruction project
in Shenzhen[ J]. Water Purification Technology, 2021, 40(4) .
127-132.

TRESTE, RN, RIRZE, AF. WRETS KAL) HEIV 28T bRif
AR SRR J]. BT, 2019, 37(6) ; 26-30.
ZHANG H Q, ZHU S, WU Z J, et al. Analysis of " quasi-
category IV" standard upgrading and reconstruction technology for
municipal wastewater treatment plants [ J |]. Environmental

Engineering, 2019, 37(6) : 26-30.
MRV, A, wdker, S5 CMEIV AR T RETS K

AR A ME S 52 [T]. TolkskKAbE, 2020, 40(11) .
15-21.
YANG C X, SHENG M J, HUANG J H, et al. Difficulties and

measures for upgrading and reconstruction of urban sewage
treatment plants under quasi-IV standard[ J]. Industrial Water &
Wastewater, 2020, 40(11) ; 15-21.

RALEL. REREETIVE LA TS AR B By R [ T].
R, 2018, 36(4): 192-194.

i B A

SONG L T. Application of magnetic coagulating sedimentation
process in sewage treatment [ J .
Technology, 2018, 36(4) . 192-194.
KM, R, B, % BEIREE T ZAL BT BUR K
IOREREC %iﬂf@ﬁm}m[ﬂ FEERR2E 2440, 2020, 40(6) ;

2118-2127.

ZHENG L B, JIAO Y Y, CHEN M X,

Municipal Engineering

et al. The pollutants

removal in municipal wastewater treatment by magnetic

coagulation technology [ J ]. Acta
2020, 40(6) : 2118-2127.

X%, REG, A, SF. BT I K R 2R EE b )
BEGE[I]. Tk %4530, 2011, 37(2) : 4-6.

LIU X, WU C D, XIE Q J, et al. Primary study on treatment of

Scientiae Circumstantiae ,

municipal rainwater overflow by magnetic coagulation [ J ].
Industrial Safety and Environmental Protection, 2011, 37(2):
4-6.

JE2F. RERBEDUIER AR AL TS KA F P I [ T]. B S
R, 2019, 31(8): 88-90.

ZHOU M L. Application of magnetic coagulating sedimentation
technology in sewage treatment[ J]. Environment and Sustainable
Development, 2019, 31(8) : 88-90.

B MK T2 AR [ T].
&, 2021(2) ; 238-239.

QIAN C. Optimization strategy of oilfield wastewater treatment
Chemical Engineering & Equipment, 2021(2) .

e LR SR

technology[ J].
238-239.
FAf, 45608,

K5, A TS K A Al Ak PR AR 5T



weook R
WATER PURIFICATION TECHNOLOGY

Vol. 42 ,No. 2,2023
February 25th, 2023

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[J]. HR1ET, 2017, 46(4) : 673-676.
DU W, FU M L, ZHANG M, et al. Research progress of
biochemical treatment technology for oilfield wastewater [ J].
Contemporary Chemical Industry, 2017, 46(4) . 673-676.
TANG J, WANG J, JIA H, et al. The investigation on Fe;0,
magnetic flocculation for high efficiency treatment of oily micro-
polluted water [ J ].
2019, 244. 399 -407. DOI. 10. 1016/]. jenvman. 2019. 05.
068.

REFME, T, WEAR. REREES I FE KRBT T].
HEEAEREEMR, 2020, 37(5) : 1-4.

WU C H, GAO Q, SHI D C. Experimental study on magnetic
Journal of

Journal of Environmental Management,

coagulation treatment of oilfield wastewater [ J ].
Zaozhuang University, 2020, 37(5) : 1-4.
ffehsc, G, e, 4. Rl K TR BE AL 3R B R B AR
HRERHERFE[T]. BRBEHR, 2021, 49(1): 175~
182.

HE X W, YUAN R, WU X, et al. Research on characteristics of
new technologies and intercoupling technologies for advanced
treatment of coking wastewcter[ J ]. International Journal of Coal
Science & Technology, 2021, 49(1); 175-182.

WG, Fun, ZERAE, AF. AR K i g TR B S IR B AT
[J]. ALT3R4, 2013, 33(5) : 398-401.

JINGS Y, WANG L, LI SY, et al. Experimental study on
electromagnetic  coagulation of coking wastewater [ J ].
Environmental Protection of Chemical Industry, 2013, 33(5):
398-401.

KT, Mo e. REEREEROR UL b BEAE AL R K (Y I 56 A 5T
[7]. TR SBK, 2012, 43(2) ; 25-29.

ZHANG Z, YANG Y L. Experimental study on advanced

treatment of coking wastewater by magnetic flocculation
technology[ J]. Industrial Water & Wastewater, 2012, 43(2) .
25-29.

TRAT, WROCHS, i, B I K A B0 1 VR O — v A B
YBR[ ], PR TARRSAA, 2007(1) : 64-67.

HAN H, CHEN W S, WEI C H. Synergistic effect of magnetic
coagulation-high  gradient dyeing

magnetic  separation  on

wastewater treatment [ J ]. Chinese Journal of Environmental
Engineering, 2007(1) ; 64-67.

TIAN H L, ZHAGN H M, LI P,
pharmaceutical wastewater for reuse by coupled membrane-
aerated biofilm reactor ( MABR) system [ J]. RSC Advances,
2015, 5(85): 69829-69838. DOI: 10. 1039/c5ral0091g.

LU M, ZHAGN Z H, ZENG J Y, et al. Roles of magnetic

et al. Treatment of

particles in magnetic seeding coagulation-flocculation process for
surface water treatment [ J ]. Separation and Purification
Technology, 2019, 212. 337-343. DOI. 10. 1016/j. seppur.
2018.11.011.

IR ZSETE R BN BN FH 8 T 81— 18 B A ) 400 0
[J]. BREE S0, 2021(7) : 85-87.

[92]

[93]

[95]

[96]

[97]

[99]

Always in the forefront of technology innovation and

application The leader of magnetic coagulation technology
[J]. Environment and Life, 2021(7) : 85-87.

T, KR, A, S REE A/ O+ T+ R A+ LR BE T
ZACBREN R BK )], hE gk HEK, 2021, 37(20): 112~
115.

DING J, ZHANG J L, REN Y, et al. Treatment of dyeing
of coagulation, A/O,

China Water &

wastewater by a combined process
flotation, ozone, and magnetic coagulation|[ ] ].
Wastewater, 2021, 37(20) : 112-115.

MRk, JEAR, MR AF. BTN AAO-REIRBEDINE - R A~
TS T AR BT5 KA B g i 2 [ ] Tl K
5kk, 2021, 52(4) : 81-84.

CHEN B, TANG J, YE Q H, et al. An application example of
improved ~ AAO-magnetic  coagulation  sedimentation-ozone-
activated carbon process in urban sewage treatment plant[ J].
Industrial Water & Wastewater, 2021, 52(4); 81-84.

PR, BEIRSE-SBR TZAE Rl TR AL B Ay R (7]
HASBAR, 2015, 37(6) : 101-103.

CHEN Y. Application of magnetic coagulation-SBR process to the
wastewater treatment in food processing[ J]. Journal of Yichun
University, 2015, 37(6) : 101-103.

RV, BRHAZE. TR+ R BEDVE + B AT NS L T X 4R A
BeAKTH R eaE[ )], WEERHE, 2017, 30(1) ; 31-34.

ZHU T, LI'Y K. Application of combined process on Fenton and
coagulation sedimentation with magnetic powder and cloth media
filler to upgrade industrial synthesis wastewater [ J ].
Environmental Science and Technology, 2017, 30(1) ; 31-34.

WTIE, K. MBBR+RATREE T2 AL CASS T2 V5 KAb s
T B A A B ——DAMSIN B Bk T5 0k oA I L], B
RS AR, 2022, 3(1): 112-114, 117.

ZENG M Z, ZHOU C S. Application of MBBR + magnetic
in quality improvement and

coagulation process capacity

expansion of cass process sewage treatment plant Taking a
sewage plant in a county of Chenzhou as an example[ J]. Leather
making and environmental technology, 2022, 3(1). 112-114,
117.

R, TORALL BEGOKT AT SR SRS BT RPIR+ Rk IR BE
TR ()] FREEAASRE, 2021, 3(9): 70-73, 78.
GAO X, YU S L. Application of "RPIR + magnetic coagulation
clarifier" in a wastewater treatment plant under landshortage[ J .
Environmental Ecology, 2021, 3(9) . 70-73, 78.

B, AR, XM, T RPIR+HRETR I 15 7K N 2 Ak B
UL T]. AL TBHEIR, 2020, 46(6) ; 234-235.

LUO H, WANG Q X, LIU B X. Building " RPIR + magnetic
coagulation sedimentation tank" sewage treatment station [ ] ].
Chemical Engineering Design Communications, 2020, 46 (6) :
234-235.

RO, RER, R, 4. A/RPIR+REIREE T 2Rt X fig
FEATLI]. kR, 2021, 40(6) : 158-162.



=, PR R B XL, 4

ES
WA R BEDLTE

TR BT BLR B AR ZR

Vol. 42, No. 2,2023

[100]

[101]

[102]

WU M M, XIONG Z, XU H F, et al. Process commissioning
and energy consumption analysis of A/RPIR + magnetic
coagulation[ J]. Water Purification Technology, 2021, 40(6) :
158-162.

M, R, RBME. w5 K b L R AR R T
AbEREBERR K[ J]. TTINAET, 2013, 41(8) ; 149-150.

LIN F, JIANG S H, TU Y P. Treatmnet of electroplating
pulse electrocoagulation and

wastewater with  high-voltage

electrocoagulation flocculation [ J ].  Guangzhou
Chemical Industry, 2013, 41(8) . 149-150.

FENEL, . WEZRBEL R T K b i s 19 i 3 5T
[J]. TobADKS Bk, 2011, 42(3) : 24-27.

KANG X H, YANG Y L. An experimental study on removal of

magnetic

copper ions from industrial wastewater by magnetic flocculation
[J]. Industrial Water & Wastewater, 2011, 42(3) ; 24-27.
INKHE, SRENE, XN, &5, RERMBER -G T s BOR b3
Ni** K BRFE (], FREE TR, 2002(4) : 17-19.

SUN S Y, ZHANG J H, LIU B ], et al. Research on treatment

of Ni** —bearing electroplating wastewater by magnetic particle

[103]

[104]

[105]

[106]

i . WEIRBEAE T 4 Ja R K TOAL 38 e i B B R [T ]
HoREA, 2018, 37(5) : 56-61.

HE L. Key points of design and application of magnetic
coagulation in pretreatment of heavy metal wastewater[ J]. Water
Purification Technology, 2018, 37(5) : 56-61.

JRIE. WEIR BEVE VW AE V5 K BRBE P [J]. VLPE &M,
2017(16) : 76-176.

GONG Z. Application of magnetic coagulation clarifier in
wastewater phosphorus removal[ J]. Jiangxi Building Materials,
2017(16) : 76-76.

WS, RERBEEARTE & S B T5 Kb B P R H )], BEAE
58K, 2017, 32(10) ; 47-49.

DAI L Y. Application of magnetic coagulation technology in high
phosphorus wastewater treatment [ J ]. Phosphate & Compound
Fertilizer, 2017, 32(10) ; 47-49.

JEMERE, BRI, JAR. RETREES RLDIVE M T Ab B W % K
[J]. HEWECTH, 2020(3): 53-55, 130-131.

ZHOU C T, CHEN G, ZHOU Z. Treatment of high phosphorus

wastewater with high efficiency sedimentation tank of magnetic

coagulation-magnetic separation [ J ]. Chinese Journal of coagulation[ J]. China Municipal Engineering, 2020(3) . 53—
Environmental Engineering, 2002(4) ; 17-19. 55, 130-131.
(L#% 13 1)
[63] UYGUNER C S, SUPHANDAG S A, KERC A, et al A comparison of disinfection by-product formation and precursor
Evaluation of adsorption and coagulation characteristics of humic removal[ J]. Water Research, 2015, 68(6) : 454-466.
acids preceded by alternative advanced oxidation techniques|[ J]. [69] HUANG W, HE H, DONG B, et al. Effects of macro-porous
Desalination, 2007, 210(1/2/3) ; 183-193. DOI. 10. 1016/]. anion exchange and coagulation treatment on organic removal and
desal. 2006. 05. 043. membrane fouling reduction in water treatment[ J ]. Desalination,
[64] AYEKOE C Y P, ROBERT D, GONE L D. Combination of 2015, 355: 204-216. DOI; 10. 1016/]. desal. 2014. 10. 045.
coagulation-flocculation and heterogeneous photocatalysis for [70] XU J, XU W, WANG D, et al. Evaluation of enhanced
improving the removal of humic substances in real treated water coagulation coupled with magnetic ion exchange ( MIEX) in
from Agh River (Ivory-Coast) [ J]. Catalysis Today, 2017, 281 natural organic matter and sulfamethoxazole removals: The role of
2-13. DOI: 10. 1016/]. cattod. 2016. 09. 024. Al-based coagulant characteristic[ J ]. Separation and Purification
[65] RODRIGUEZ FJ, MARCOSL A, NUNEZ L A, et al. Effects of Technology, 2016, 167. 70 - 78. DOI. 10. 1016/j. seppur.
ozonation on molecular weight distribution of humic substances 2016. 05. 007.
and coagulation processes-A case study: The zquiza reservoir [71] XIN H, GAO B, RONG H, et al. Effect of using polydimethyl-
water[ J]. Ozone Science & Engineering, 2012, 34(5); 342— diallylammonium chloride as coagulation aid on polytitanium salt
353. coagulation performance, floc properties and sludge reuse[ J].
[66] HUMBERT H, GALLARD H, JACQUEMET V, et al. Separation and Purification Technology, 2015, 143. 64 -71.
Combination of coagulation and ion exchange for the reduction of DOI; 10. 1016/j. seppur. 2015. 01. 024.
UF fouling properties of a high DOC content surface water[ J]. [72] METCALFE D, ROCKEY C, JEFFERSON B, et al. Removal of
Water Research, 2007, 41(17) . 3803-3811. disinfection by-product precursors by coagulation and an
[67] DRIKAS M, DIXON M, MPRRAN J, et al. Long term case innovative suspended ion exchange process[ J]. Water Research,
study of MIEX pre-treatment in drinking water; understanding 2015, 87: 20-28. DOI: 10. 1016/]. watres. 2015. 09. 003.
NOM removal [ J]. Water Research, 2011, 45 (4). 1539 - [73] KEELEY J, JARVIS P, SMITH A D, et al. Coagulant recovery
1548. and reuse for drinking water treatment [ J]. Water Research,
[68] WATSONA K, FARRE M J, KNIGHT N. Enhanced coagulation 2016, 88: 502-509. DOI: 10. 1016/]. watres. 2015. 10. 038.

with powdered activated carbon or MIEX® secondary treatment ;



