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Abstract: Microalgae are widely distributed in nature, which are easy to culture,
Qg,rq‘\y 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,
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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
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methods flocculation efficiency Critical
technology flocculation
conditions
LZER% RRKE gy X BR A = BRI BRE [15]
Chemical Chitosan Safety Sensitive to pH Low Algal
flocculation concentration
EEETF. B & BAR B BRUEEY BE pH 18 [16]
1453 Technology Iy High pH effect
Metal ions, alum, maturity Contaminate
ferric chloride microalgal
biomass
BB A R BEBEKEER SEETFSE XRRE (CEERA [17]
Electrocoagulation SEETF SEEYR Good IEES
Release metal Pollution by eftect Chemical
ions from the metal ions coagulants
electrode
FHES TR EFREpH Tz RARS MR- S pH [18-19]
Cationic starch E High cost General Algal pH
Stable under effect
different pH
RABHRERREY FRE AFEBERE HRRE 1E R IE [20]
Polyacrylamide Stable Highly toxic Low Flocculation
polymer effect time
SRR FALTLREYD T AAIANIR FTYFUSE BERE R pH [21]
Self Inorganic R Mineral Low Algal pH
settlement sedimentation Without adding pollution efficiency
other substances
£5/B8 TR hARARA  BRTRE, MRR=E BiEER [22]
Calcium/phosphorus B faT BES% Poor Charge effect
precipitate Neutralizing Unstable, and effect
negative charge pollute algae
biomass
MERY BERER BREVEE FTEANEN X BERE [23]
Physical Ultrasonic ber )i | Effective Algal
flocculation flocculation Avoid Cannot use in concentration
contamination large scale
A A KRR TEHR AEK  HRAKRE, & B W7 e R [24]
Magnetite No pollution; TR BR High Magnetic
nanoparticle recoverable High cost and efficiency field action
technology
limited
EYE5 HE R RAZRYT (EANEHTE HEFE S pH [25-29]
Biological =] ZE, B8 2, RIFRE  Different Algal pH

flocculation



Bacterial %558 HAM The mechanism effects
flocculation EBAKEMTE  ofaction is not
Hlhx clear and needs
Safe, efficient, to be explored
avoid
contamination,
and provide
inorganic
carbon
MEMRE BYLEEEE £KEER 2 =g BERE [30-32]
=N HWMRERR BARK High Algal
Fungal flocculation SHIEESES Slow growth efficiency  concentration
Hypha forms and long
dense network flocculation
structure with period
high oil content
MEMRE BLEEEE LBEIRRE HR-K BERE [33-34]
BEBE FIPREER & Low General Algal
Actinomycetes KAEEER R flocculation effect concentration
flocculation Dense network efficiency
structure, grow
vigorously and
metabolize
quickly
ZTRERNE Z2, R & RS (/i B e [35]
Algae with Safety and 3 MERK Low Charge effect
flocculation activity environmental ~ Algal pollution;  efficiency
protection low efficiency
REHI R ALY EYREYR B BEF HE-® ETEE [35]
Plant extracts 2. R BESAMH General Ionic strength
Safety and Rare; curl effect
environmental under high

protection of

biopolymer

ionic strength
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Figure 1 Flocculation of Chlorella vulgaris by Streptomyces sp)hsnOG mycelium through calcium ion

bridging
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Note: A: Flocculation effect and microsco;‘)i{cal (?servation 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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