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Effects of preparation parameters of Nitzschia closterium on algae ball
properties and removal efficiency of NH, -N/PO,”-P

HUANG Chen, JIANG Xiamin', HAN Qingxi, PENG Ruibing, ZHOU Shuangnan
(' School of Marine Sciences, Ningbo University, Ningbo 315832, China )

Abstract: The current study is aimed to prepare a highly efficient immobilized algae ball and improve its
preparation process. Nitzschia closterium is an algae species. Alginate embedding technique was used in the
experiments. The effects of different sodium alginate concentrations (2.0 ,2.5 , 3.0 ) and different solvents
(seawater, distilled water, NaCl solution) on the shape, strength, mass transfer, as well as nitrogen and
phosphorus removal of algae were examined, with the effects of algal cell growth also studied. The results
showed that different sodium alginate concentrations produced significant effects on the shape of algae spheres
(P<0.05). When the concentration of sodium alginate was either 2.0 or 2.5 , the algae spheres were
spherical. In contrast, the algae spheres were irregular at a sodium alginate concentration of 3.0 . Solvent types
failed to significantly alter the shape of the algae sphere. The concentration of sodium alginate produced a
significant effect on the strength of the algae sphere (P<0.05). With the increased concentration of sodium
alginate, the strength of the algae sphere also increased. The effect of solvent on the strength of algae was
significant (P<0.05). The strength of algae was sorted by size: seawater>NaCl>distilled water. There was a
significant effect of the mass transfer of algae, the concentrations of sodium alginate and solvents (P<0.05). As
the concentration of sodium alginate increased, the mass transfer of algae gradually increased. In the presence of
solvent, mass transfer was evident. The performance was seawater>NaCl>distilled water. The growth of
immobilized algae cells was significantly affected by concentrations of sodium alginate and solvents (P<0.05).
Algae cells with 3.0  sodium alginate+seawater showed the fastest growth speed and the denitrifying
phosphorus with 3.0  sodium alginate+seawater showed the greatest efficiency.

Key words: concentration of sodium alginate; solvent species; immobilized Nitzschia closterium; algal globular
traits; growth rate; ammonia nitrogen and orthophosphate removal efficiency



