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The performance and mechanisms of Microcystis aeruginosa-laden water
treatment by deep water circulation following coagulation and sedimentation
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Abstract: In order to investigate the performance and mechanisms of deep water circulation, coagulation and sedimentation for Microcystis aeruginosa-
laden water pretreatment, the U shaped tube was first used to simulate the deep water circulation device with water depth of 40~80 m, and the safety of
the water quality was evaluated. Results show that with the increase of circulation depth, the performance of the overall treatment is improved. When the
coagulant dose is 30 mg-L™" and the circulation depth is up to 60~80 m, the deep water circulation could increase the removal efficiency of Microcystis
aeruginosa to more than 95% , and the turbidity of the effluent is lower than 1.6 NTU. This treatment efficiency is better than those of the direct coagulation
and sedimentation process and the pre-oxidation coagulation and sedimentation process. The mechanism of Microcystis aeruginosa treatment by deep water
circulation is that: with the pressure of deep water, the gas vesicles of Microcystis aeruginosa are collapsed or broken and the gas diffuse out of the cells,
which leading to the Microcystis aeruginosa lose buoyancy and turn sinking but not floating. However, the cells of Microcystis aeruginosa are not broken
after deep water circulation, and the microcystins and DOC do not increase any more, which indicates the process of deep water circulation following

coagulation and sedimentation is safe for the treatment of Microcystis aeruginosa-laden water.
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1 5|5 (Introduction)

W P A7 1 TR WA K 2R KR (B AR
45 2009 ; 55,2008 ; Yang et al.,2008) , HiA i 41
PRI DL K AR BB ol TR IR B DT
T AR AE | H R 7K AL B R F A A DT
VE T A RTEAL SR T4 2Bk CR1H S, 2005) , #
K EBRRATIK 70% ~90% (17845, 2010 &%
2008) , {H A Ak o) B 25 ) 5 S50 200 PR 282 2400 i oY
14 B R RSN I R BRI | U K 2 4
(Shen et al., 2003 ; % ¥ ¥ 45, 2009 ; Karner et al.
2001) , [AII00F T A5 EHFEAL BE/K 52 10% ~ 15%
1) IR SOK, AR FE BEFE R /K Ab B RS 1Ry 45 ) R
(IR IE4E 2013).

W5 2 B ( Walsby et al., 1994; Olver et al.,
2000; fift B T+ 55, 20065 5 35 44, 20115 M ifg 1 55
2009 ; FL ZFH 5, 2011 ), K 22 B0 2% ol 40 58 440 i P
FEA S, 1 RS Ay 8 20 L 4R (46 7 g, [RD s AT A
SHERN RS Sk api B U AR ey € N Sl D E N R VA
DATE N PR, X 2 2S5 5 IR Tk IR 3R, I
TE FUK AL B T2 rposfe LT3 25 W 19 32 2 IR L X
SO R A2 R IR (0 A3 (O 23 i) 28 i . £
23 L W s R HE TS, b B R AR AR P s e R
TR A Y 254, 4 249 200 ~ 1200 nm, 554 65~ 115
nm, B2 J2 2 nm ( Bowen et al., 1965; Walsby et al.,
1989 ; 5Kk A= 45,2010 ) . 3% BE Ry 285 19 B L 47, BB
SIMAB KBRS IRZ —E AN E ), 245 Ty
RBNFEA I, SRR YHR R, kR L
TF 0 R UL Walsby et al., 1991 ; i FH45  2007) .

FIH A2 R Ja SR S PR W2 Rtk AR i
B TR ER IR BEDTTE T. 25, BRI K A6 26
FETIAL P K A SBEAE VROK i AR R
P ERK I BRI S IR 5, % ik
BRI L R B2 AL (NI F2 45 2013) AR SCR T U B
LI TR ARG R -2 5 A ) S A 0 3 11 TR K
PEAT I oAb B P R AT TR EE U UE SE 5, WF SR IR K
TEMTRBEEDTIE T2 R BRI CR , R RHE T K
EPR 22 BRI L FE K HOK R 2 4k

2 ¥ 57 % (Materials and methods)
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Fig.1 U shaped tube to simulate the deep water circulation device
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BB R, 2R )5 3% 58 i B L AT R 40 AR
B SRR AT o0 BT AR A IR T T ik
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Fig.2 SEM micrograph and image analysis of Microcystis

aeruginosa cell
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3 Z£R51%i8 (Results and discussion)
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Fig.3 Changes of turbidity and chlorophyll-a of the effluent after

different treatments
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2R 2R a # R BLEA N RS RERACR G, fE 4
25t 30 mg- L' B, KBRRIXF A, 60 ~80 m ZRIK
PEPRIRBEDUIE H K ME N 1.35~ 1.57 NTU, 4%
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Fig.4 Changes of gas vesicles morphology after different treatments
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Fig.5 Changes of microcystins and DOC after different pre-

treatments
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Fig.6  Comparison of microcystins and DOC after different processes

following coagulation and sedimentation
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