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Microalgal flocculation processes and floc characteristics:
Case studies with Chlorella sp. and Nitzschia palea
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Abstract: This study aimed to elucidate the flocculation dynamics and floc characteristics of
microalgae under varying volume fractions. Using Chlorella sp. and Nitzschia palea as model species,
we conducted controlled experiments in an annular flume to systematically analyze the response of
algal aggregation to hydrodynamic conditions. Experimental results demonstrated that the floc size of
Chlorella sp. exhibited a concentration-dependent increase, expanding from approximately 8 pm at
0.02% to 22 wm at 0.08%. In contrast, N. palea displayed an inverse trend under identical conditions,
with floc size decreasing from approximately 20 pm at 0.02% to 13 pm at 0.08%. Significant
alterations in particle size distribution were observed in Chlorella sp., transitioning from dispersed
particles to large aggregated flocs with increasing concentrations, while N. palea maintained limited
flocculation propensity. Notably, Chlorella sp. exhibited rapid flocculation at 0.06%, forming flocs

exceeding double the size observed at lower concentrations. The research findings indicate that the
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morphology of microalgae has a significant influence on their flocculation behavior. The spherical

structure of Chlorella sp. facilitates flocculation more readily than the rhomboid structure of N. palea,

furthermore, characteristics such as algal secretions may also lead to variations in flocculation

efficiency. These findings provide critical insights into microalgal flocculation mechanisms and offer

valuable references for understanding material transport processes in aquatic systems.
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Fig. 1 Schematic diagram of the annular

experimental platform
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Fig. 2 Variations in floc size, volume fraction and chlorophyll concentration of Chlorella sp.

and Nitzschia palea under different volume fractions
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Nitzschia palea under different volume fractions
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