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Harvesting microalgae via flocculation: a review
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School of Life Sciences and Biotechnology, Dalian University of Technology, Dalian 116024, Liaoning, China

Abstract: Microalgae have been identified as promising candidates for biorefinery of value-added molecules. The
valuable products from microalgae include polyunsaturated fatty acids and pigments, clean and sustainable energy (e.g.
biodiesel). Nevertheless, high cost for microalgae biomass harvesting has restricted the industrial application of microalgae.
Flocculation, compared with other microalgae harvesting methods, has distinguished itself as a promising method with low
cost and easy operation. Here, we reviewed the methods of microalgae harvesting using flocculation, including chemical
flocculation, physical flocculation and biological flocculation, and the progress and prospect in bio-flocculation are
especially focused. Harvesting microalgae via bio-flocculation, especially using bio-flocculant and microalgal strains that is
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self-flocculated, is one of the eco-friendly, cost-effective and efficient microalgae harvesting methods.

Keywords: microalgae, flocculation, harvest, bio-flocculation, microalgal cells self-flocculation
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Table 1 Comparison of different chemical flocculants in microalgae harvest

Chemical flocculation (Dosage) Microalgae (Cell density) Features Reference
Inorganic  Al,(SO4)3 (0.1 g/L) Scenedesmus sp. (0.23 g/L)  High efficiency, harmful to algal [13-14]
flocculants  Fe,(SO,)s (1 g/L) C. minutissima cells, secondary pollution
(2.2x10%/mL)
Aluminium nitrate sulphate N. salian (15 or 20 g/L) High efficiency, secondary [15]
(5.4 mg/L) pollution
Ammonia N. oculata (-*) High efficiency, long flocculating [16]
(38-120 mmol/L) C. sorokiniana (-) time, species dependent
Dunaliella sp. (-)
Inorganic ~ Poly  aluminium  chloride, Scenedesmus sp. High efficiency, harmful to algal [14,17]
polymers  polyacrylamide (0.1-0.2 g/L) (~0.2-0.4 g/L) cells, risk of toxic acrylamide
C. vulgaris (~0.4 g/L)
Organic Chitosan (6-100 mg/L) Scenedesmus sp. High efficiency, high cost of [14,18-19]
polymers (~0.2-0.7 g/L) flocculant
Chlorella sp. (0.5 g/L)
N. oleoabundans (0.5 g/L)
Cationic starch Parachlorella kessleri High efficiency, pH dependent [20]
(30 mg/L) (0.3 g/L)
Poly y-glutamic acid (y-PGA) C. protothecoides (0.6 g/L)  High efficiency, salinity [21]
(=20 mg/L) N. oculata (0.6 g/L) dependent

P. tricornutum (0.6 g/L)

* - data of concentration is unavailable.
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Fig. 1 Harvest microalgae via co-pellets with fungit”.
(A) Insight structure of pelletization. (B) Photo of
co-pellets of Aspergillus sp. and C. vulgaris.
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B2 BZEHES. obliguus AS-6-1 F C. vulgaris JSC-7 K333 B 55 1R B 1%
Fig. 2 SEM of spontaneously flocculating microalgae cells from S. obliquus AS-6-1 (A) and C. vulgaris JSC-7

(B) [51-52].
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