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Fig. 3 Recovery of Cyanobacterial gas vesicles
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Table 3 Pseudo-first order kinetics model fitting
parameters of gas vesicles destroyed by
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different ultrasonic power densities
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0.5 0.060 0.928 9 11.57
0 . . . . ,
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167 0.20 0.9036 3.39 Fig. 7 Effect of different ultrasonic power densities on
417 0.29 0.881 0 239 pseudo-first order kinetics reaction constants of gas vesicles
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Effects of ultrasonic treatment on gas vesicles and settleability of
Cyanobacteria from Dianchi Lake
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Abstract In order to improve the separate efficiency of algae contained water after coagulation-sedimentation,
the fresh Cyanobacteria from Dianchi Lake was taken as a study object, and the effects of ultrasonic treatment
on the gas vesicles and population sedimentation performance of these algae, as well as water quality
improvement, were investigated. The result showed that the destruction of gas vesicles with ultrasound fitted the
pseudo-first order kinetics model, and the first order reaction rate constant k increased with the increase of the
density of ultrasonic power radiation, then it gradually reached the saturation value. In addition, a short time and
low power ultrasonic treatment(5 s, 5.0~16.7 W-L™") could break the gas vesicles to enhance the population
settling performance of Cyanobacteria colonies, and the pH of waterbody decreased, the effects on DTN and
DTP concentrations of waterbody were <5%. In the premise of guaranteeing the effluent safety, through a
comprehensive consideration of treatment efficiency and economic cost, the optimized treatment conditions of
Dianchi Lake Cyanobacteria were determined as follows: the ultrasonic power density of 16.7 W-L™" and
irradiation time of 5 s, which led to 84% gas vesicles destruction rate and 80% Cyanobacteria sedimentation
rate. This study tested the destructive effect on gas vesicles of Cyanobacteria by ultrasonic waves, and the result
indicated that it could promote the settlement of Cyanobacteria colonies, and could meet the purpose of large-
scale and environmentally friendly algae/water separation. Thus it provided a new theoretical approach
supporting the Cyanobacteria bloom control.

Keywords ultrasonic treatment; gas vesicles; Cyanobacteria; bloom control; settleability; Dianchi Lake
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