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Figure 1. Three open type photobioreactors*.. A: Raceway pond; B: Multilayer PBR; C: Bionic laminated PBR.
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F1. HAXAEYREFIHMLRS

Table 1.

Advantages and disadvantages of closed photobioreactors

Type of PBR Advantages

Disadvantages

Column PBRs

Flat plate PBRs

light energy utilization and high density of microalgae; long

lifespan
Tubular PBRs

Plastic bag PBRs

High mass transfer efficiency; low shear force; high light
energy utilization and high density of microalgae
Low power consumption; good mixed mass transfer; high

Large illumination surface area and high land utilization

Good ductility and low capital cost in the short term

The culture size is small; high capital cost;
high cleaning cost

Short light path and difficult amplification;
high capital cost

High pH, CO; and O, gradients; prone to
cell attachment; cleaning difficulties
Bad mixing; cleaning difficult; short lifespan
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F2. FRWHEMMLRS

Table 2.

Advantages and disadvantages of harvesting methods

Harvesting method Advantages

Disadvantages

Chemical coagulation Easy to operate

No energy requirements

Auto and bioflocculation

Allows culture medium recycling;
Non-toxic to microalgal biomass
Simple and the inexpensive method

Gravity sedimentation

Flotation
Low cost method
Low space requirements
Short operation times
Electrical based processes
species

Low cost. Low energy consumption;

Feasible for large scale applications

Applicable to a wide variety of microalgal

Chemical flocculants may be expensive and toxic
to microalgal biomass

Recycling of culture medium is limited

Changes in cellular composition

Possibility of microbiological contamination

Time-consuming

Possibility of biomass deterioration

Low concentration of the algal cake
Generally requires the use of chemical
flocculants

Unfeasible for marine microalgae harvesting

Poorly disseminated
High energetic and equipment costs

Do not require the addition of chemical

flocculants

Filtration and centrifugation High recovery efficiencies

Suitable for almost all microalgal species

The possibility of fouling/clogging increases
operational costs

Expensive method

High energy requirements

Suitable only for the recovery of high-valued
products
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Progress in large-scale culture of microalgae

Dianjiang Yu, Dingji Shi, Peimin He, Rui Jia
College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China

Abstract: The species of microalgae are very rich and diverse. Microalgae generally contains chloroplasts for
photosynthesis. Studies have shown that microalgae's ability to fix CO, is 10 times that of land plants. Microalgae
is widely used in renewable energy, biomedicine, food industry and environmental monitoring due to its rich
metabolites and unique physiological characteristics. However, how to scale-up microalgae under the premise of
controlling cost has become a difficult problem in the application. Therefore, we review the research progress of
microalgae scale culture in the recent ten years from the biochemical characteristics of microalgae and its
application in various fields, the three growth modes of microalgae, the application of photobioreactors and the
harvesting of microalgae, with a view to providing a basis for the further development and utilization of
microalgae.

Keywords: microalgae, scale culture, photobioreactor, microalgae harvesting
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