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Abstract: Microalgae are widely distributed in nature, which are easy to culture, grow fast and have high
application value. They are widely used in biofuels, medical raw materials, high-quality food sources and
animal husbandry. In recent years, the production of microalgae has been improved by the modification of
photo-bioreactor, the screening of high yield algae and the transformation of metabolic pathway genes, and
the research and innovation in the downstream process of microalgae treatment are not enough, especially
the harvest of microalgae biomass has become the bottleneck of its industrial development. This paper
summarizes the function of flocculation on the harvest of microalgal biomass, focus on the flocculation
activity of flocculating microorganisms to harvest algal biomass, and the flocculation mechanism of
flocculating microorganisms on microalgae is also discussed, Hopefully, it will provide some useful
information and guidelines for the harvest of microalgal biomass by flocculating microorganisms.
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Table 1 Different flocculation methods and their advantages and disadvantages in the process of flocculating microalgae

REOTE: ARREHIARTE

RGBT

_ : . s R 9 . ZEk
Flocculation Different flocculation Advantages Disadvantages Hafvest Critical ﬂf)(.:culatlon References
methods technology efficiency conditions
laecs S G 3 YA Xof A B/ B B [15]
Chemical  Chitosan Safety Sensitive to pH Low Algal concentration
flocculation )& 5. WIAL . SR BARBEA VYA Y o B pH 51 [16]
Metal ions, alum, ferric ~ Technology maturity Contaminate microalgal High pH effect
chloride biomass
HL BT 2R WSS RS T SRS TIREEY R RO e rEERRIAEE [17]
Electrocoagulation Release metal ions from  Pollution by metal ions Good effect Chemical
the electrode coagulants
PHES T3k TEA A pH R HaE JRAHL ROR—M B pH [18-19]
Cationic starch Stable under different pH High cost General effect Algal pH
RNEBERREY) TasE I TR 2 RORBAR ARHmEE [20]
Polyacrylamide polymer Stable Highly toxic Low effect  Flocculation time
SRS TR AN IS MRS 5 UR7)5iEe BRI HOK pH [21]
Self Inorganic sedimentation ~Without adding other Mineral pollution Low Algal pH
settlement substances efficiency
IR Hh 5 20 £ R WORARE, HABY SC0RE0: WAMEM [22]
Calcium/phosphorus Neutralizing negative Unstable, and pollute Poor effect  Charge effect
precipitate charge algae biomass
YHREEE ALk RGBS otk RN ARk B (23]
Physical Ultrasonic flocculation  Avoid contamination Cannot use in large scale Effective Algal concentration
flocculation =44 K ik Tof54%; AT E BEAK R, BORBRE AL wIE R [24]
Magnetite nanoparticle ~ No pollution; recoverable High cost and technology High Magnetic field
limited efficiency action
EMIREE R REE— Msh R 24 o AERBLEIAERE, R ZCRARR 3 pH [25-29]
Biological 47 2, WYY, HoMGEE 9T Difterent Algal pH
flocculation g, terjal flocculation A KL TCHLRR The mechanism of action ¢ffects
Safe, efficient, avoid is not clear and needs to
contamination, and be explored
provide inorganic carbon
WA 2R E— B2 R PRES KRR, SBERBK Rk BRI [30-32]
HEA 1o g &S Slow growth and long ~ High Algal concentration
Fungal flocculation Hypha forms dense flocculation period efficiency
network structure with
high oil content
THEEY 2sE— WL R RS SBECREIR ROR—Me Bk [33-34]
TR HE t, ARKFER, Lt Low flocculation General effect Algal concentration
Actinomycetes Dense network structure, efficiency
flocculation grow vigorously and
metabolize quickly
G T BRI Ga . R T AT Y ARG ARAL HLAT T [35]
Algae with flocculation ~ Safety and environmental Algal pollution; low Low Charge effect
activity protection efficiency efficiency
TR YRGS MR s BETIRESEM RO BT [35]

Plant extracts

Safety and environmental
protection of biopolymer

Rare; curl under high
ionic strength

General effect Ionic strength
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Figure 1 Flocculation of Chlorella vulgaris by Streptomyces sp. hsn06 mycelium through calcium ion bridging

T A BRSO/ DR O M BOES; B B FRRBRVIE,; C. 57456550, D: S 5%t

Note: A: Flocculation effect and microscopical observation of Streptomyces mycelium on Chlorella vulgaris; B: Mechanism diagram of
calcium bridging; C: Calcium ion binding experiment; D: Protein involved in flocculation.
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