55 35 %45 5 7 R = = O O Vol.35.No.5
2015 45 Acta Scientiae Circumstantiae May, 2015

DOI:10.13671/j.hjkxxb.2014.1053

A BRI, . 2015, 358 FH 1R R ) 2R BE TR I R B2 R Bl ) B L) ] IR R A 20, 35(5) 11325- 1332

Cao J, Gao SJ, Chu Z S, et al. 2015.Study on kinetics of flocculation and settlement between typical algae and suspended particulates in Poyang Lake
[J].Acta Scientiae Circumstantiae,35(5) :1325-1332

B R ZBMA R BRTIERBERNZ N FHAR
BRHEE A IR

1. REMEAFEY TRFK, RE 300457

2. FEIFRIEA AR B0l A SRR F A M B RGP M T L E AR E RGeS NI ERE A ERE, L3 100012
3. b AR K F A F 5 TAEZKE, L3 100083

rfE B #9:2014-06- 13 & E HH#:2014-12-05 RABH:2014-12-17

FEE O T ERVTRE 17K 3l ) 2 B0 5 | X s v AR e L A T i S 80078 76 B 980 7 AL 0 A P R 1 A8 A, AR SCRIFSE T 985 P 1 7 A
WIS BETIRE 3 RIS Bl ) A LASR AR B () VU R I (436 ) PSS e (1) S RIFSE % 5 TR0 P ) SR AR (LA oy B 7 R
Wy, 1 R BRI P U 3h J) 2 2 ZE ORI AN 4> 20 mg - LI 43 BIBIF ST 1 B R A Jia) )0 205 88 R 2l s i) i 03 49 22 SR DT %
BB R S5 RER BRBE DT IR > SRS AR AR IR 20 71 HEBIIFEIN 30 min F,0.5~4 h i EIURERT I AEE 3 Fh e
B 2R ARG S MV 0 ) B2 B T i 3 B B T 0 TR I 1) 9 228 T AR AR T 0.5 e Ay B BRE T AR A0 23 i R 5 T 1 948 ) R BBE L e i R AR AL T T 2,
FUAE A Sl T A B DRI RN 524 30 min B, BEE R BBREETE 2~ 40 s~ SN, 3 Pl (i 2008 TG S5CR B W K e shai i o 20 7' FE i
RIS 30 min IR}, 5~ 60 min P2l [E] 18 2308 BEAN M ) B2 BTG , I ELIEE S0 S il A9 14 , BRBEIURRBOR 2 S5 1 R AR A 5530 min 2
W BESR BRI A e A DR St ], ZREETTRE S8R N 12.56% ;45 min Ay 5 T I ik 3 52 05 070 I ) e (900 5l F 1), B2 BBE DT I 280 403310 Sy 11.939% Al
7. 54%. R, /K Bl 0 A P 0 i T L | A8 PR AU ) - 2R ) B BT A AR e A A Al | DI X B 2K RO THE T 240 LA B R e 4 2 LA 77 L S
SRR KB BRI s SRBETTRE SR AN

X EHES:0253-2468(2015)05-1325-08 FESES X524 XHERFRIZAD A

Study on Kkinetics of flocculation and settlement between typical algae and
suspended particulates in Poyang Lake

CAO Jing"?, GAO Sijia>, CHU Zhaosheng> ", WANG Yili’

1. College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457

2. Research Center of Lake Eco-Environment, Chinese Research Academy of Environmental Sciences/State Key Laboratory of Environmental Criteria and
Risk Assessment, State Environmental Protection Key Laboratory for Lake Pollution Control, Beijing 100012

3. College of Environmental Science and Engineering, Beijing Forestry University, Beijing 100083

Received 13 June 2014; received in revised form 5 December 2014 accepted 17 December 2014

Abstract: In order to investigate the effect of the suspended particulate concentration variation caused by hydrodynamic conditions of Poyang Lake on the
phytoplanktonic community structure shift, the kinetics of flocculation and settlement of three type of algae cells, Microcystis aeruginosa ( cyanobacteria) ,
Scenedesmus quadricauda ( green algae) and Nitzschia ( diatoms) , caused by suspended particulates from Poyang Lake was studied. The impact of the
settling time, agitation strength and time on the efficiency of algae flocculation and settlement was also studied by using jar test, under the dosage of
suspended particles at 20 mg+ L™". The results showed that the order of flocculation and settlement efficiency was cyanobacteria>green algae>diatoms.
When the agitation strength was 20 s™! and the agitation time was 30 min, the settlement of algae cells increased with the settling time from 0.5 h to 4 h.
While the efficiency of flocculation-settlement for green algae and diatoms decreased with the extension of settling time, and the maximum value was
observed within 0.5 h duration. But for Cyanobacteria cells, their flocculation-settlement efficiency fluctuated erratically during the period of settlement. As
both the agitation time and settling time were 30 min, the efficiency of flocculation-settlement for algae cells gradually increased with the rise of agitation

1

strength ranged from 2~40 s™'. The variations of agitation duration from 5 to 60 min in jar tests at 20 s™! of agitation strength and 30 min of settlement
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duration were also beneficial for the efficiency of flocculation-settlement for algae cells, which increased at first, and then decreased as the extension of

agitation duration. Furthermore, the optimum agitation duration for Cyanobacteria flocculation-settlement was 30 min, and the corresponding efficiency was

12.56%. For green algae and diatoms, the optimum agitation durations were determined at 45 min with efficiency of 11.93% and 7.54%, respectively. On

the basis of above results, it can be proposed that the changes in hydrodynamic conditions can lead to the variations of the flocculation-settlement efficiency

for suspending particulates and algae cells, which could affect the Poyang Lake algae community structure, and even the regulation of blooms later.

Keywords: hydrodynamic ;suspended particulates; flocculation and settlement ; algae cells
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2 MBS 7 & (Materials and methods)
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Table 2 Experimental parameters for flocculation-sedimentation process
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3 Z5R(Results)

3.1 RFFA KA

B R R A A AN 1 R TR ERIAS Dy,
$10.72 pm,1~5 wm 5~10 pm . 10~15 wm 15~25
pwm KL AR AR E 3 L A3 oA 19.42%  24.38% |
18.36% .21.02%.

R Moy S T Ot s 't S BR
BERE S C' R SEER TR I 23 T R ZH (400 4 v 200 e 2
7%
6% -
5% -
o
ERS
S 39l
2% |-
1% |
0 ] ] ] ] ]
0.01 0.1 1 10 100 1000
Particle Size/pm
Size/pun| Volume In Size/pum [Volume In Size/um [Volume In Size/pum| Volume In
000 | jo42% TO000 [ 13369 | [ 2000] 13 00| [100.000 0
5000 | 4350, 15000| 51000 | S0000f P | (200000 b
10.000 : 25.000 ) 100.000 ° 300.000

E1 REBNYONES S

Fig.1 Suspended particulates size distribution
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