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Fig.1 Plexiglass conical reactor
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Tab.1 Measurement indexes and methods

F845 Index SrHT 7 Analysis method
B (L CaCO; 1) Alkalinity TR AT 7 12
A TAN YRR N E ATk
A% NO, ~-N N-(1-Z858) - Z ot vk
% NO; ~-N ST IR
TR ER PO, ~-P BB EE
M TN M A R B U Mk 25 DO e s
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H: 2L A AR Morphology of biofloc
¥ 2R F ki 42 Particle size of biofloc
e Wi IEAR I 2 £ PE Diversity of microbial carbon metabolism

OLYMPUS 2 58 A AF 55
BOCRLEE 23 BT A0 (VLIRS R ARG B2 D)
Biolog-ECO f*F-HR % (2 8AT A5 BRA A )
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N TSul AN i B L e A
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Tab.2 Rotation speed and corresponding shear stress of each group

S s 43 Tl e LIR7Ip)|
Reactor group Agitator speed/ (1/min) Shear force/Pa
Rfk s LG 0.086
AL MG 0.245
ri Al HG 0.450
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Fig.2 Particle size distribution of biofloc in different culture time
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Fig.3 Dynamic changes of water quality index and sludge index in biofloc under different shear forces
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Effect of different shear forces on the particle size of biofloc and its water
treatment effect

YE Jiliang' , SUN Dachuan', TAN Hongxin'*, LUO Guozhi'**, LIU Wenchang'**, ZHAO Yue', WU
Jiasheng'

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,

Shanghai 201306, China; 3. National Demonsiration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghat 201306, China)

Abstract; Nine conical reactors were divided into three groups according to the stirring intensity: low speed
group (300 r/min) , medium speed group (600 r/min) and high speed group (900 r/min). After 21 days of
culture, mature and stable bioflocs were formed, then rapid transformation test and Biolog-ECO test were
carried out. The results show that the biofloc structure of low speed group is loose and the edge is fuzzy; the
biofloc structure of medium and high speed groups is compact and the edge is neat; the biofloc size decreases
with the increase of shear force, and the biofloc size and proportion are inversely proportional to the shear
force. In the process of biofloc culture, the water quality changes and rapid transformation test showed that
each group had a good removal effect on NH, -N and NO, -N. Biolog-ECO test showed that the microbial
community diversity of biofloc was better than that of the other two groups at low speed. In terms of carbon
preference, the utilization rate of amino acids was the highest and that of phenolic acids was the lowest in each
group. In addition, there were 19 carbon sources with more than 0.5 correlation coefficient of principal
component 1. There were 13 kinds of carbon sources with more than 0.5 correlation coefficient of principal
component 2. a-D-lactose, B-methyl-d-glucoside, y-hydroxybutyric acid, itaconic acid and phenylethylamine
can be used specifically by microorganisms in different treatment groups.

Key words: shear force; biofloc; particle size; water treatment; Biolog-ECO
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