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Proteins, polysaccharides, and lipids of microalgae are major factors affecting the utilization of

microalgae resources. The research progress on microalgae cultivation with wastewater as the substrate

was reviewed. Centering on component accumulation, we expound the selection basis of microalgae

species, the factors affecting microalgae growth, the methods to improve microalgae yield, and the

synthesis mechanism of components in microalgae. Finally, we put forward the challenges and possible

solutions for microalgae cultivation in the future.

Keywords: wastewater treatment; microalgae cultivation; screening; microalgae components;

strengthening method
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Table I Microalgae species used in wastewater treatment
Microalgae species Wastewater types Compounds Pollutant removal Mechanisms References
Chlorella Chlorella vulgaris Domestic secondary COD, N, P, heavy TN 87.7% Assimilation/ [14]
effluent metal TP 76.7% adsorption
Brewery wastewater COD, N, P, trace TN 90.6% NA [11]
heavy metal TP 97.4%
Synthetic wastewater ~ COD, N, P COD 83.6% Assimilation/ [15]
TN 89.4% precipitation
TP 91.4%
Chlorella Dairy wastewater N, P, trace iron TN 87.0% Assimilation [16]
pyrenoidosa ions TP 3.0%
Chlorella Heavy metal wastewater Cu>’, Cd*", Cd* 65.0% Surface [17]
sorokiniana As(IID), As(V) adsorption/
bioadsorption
Scenedesmus ~ Scenedesmus Pharmaceutical Carbamazepine  28.0% Biodegradation/  [18]
obliquus wastewater photolysis
Brewery wastewater COD, N, P COD 61.9% Assimilation [19]
TN 88.5%
TP 40.8%
Scenedesmus High saline piggery COD, N, P, high COD 89.0% Assimilation [20]
quadricauda wastewater salinity TN 88.0%
TP 60.0%
Scenedesmus LX1 The effluent of an COD, N, P, trace TN 46.0% Bioaccumulation/ [21]
electronic device factory heavy metal TP 100.0% adsorption
Municipal wastewater ~COD, N, P Inorganic Assimilation [22]
nutrients 91.8%
Chlamydomonas Chlamydomonas Pharmaceutical Carbamazepine  35.0% Biodegradation/ [18]
mexicana wastewater photolysis
Chlamydomonas  Domestic secondary COD, N, P NA Assimilation [23]
debaryana effluent

NA: not available.
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Table 2 Summary of lipid-rich microalgae

Mechanism of removal of various pollutants by microalgae.

¥ (Botryococcus braunii), ¥ (Dunaliella
tertiolecta) %38 /NER 8 (Chlorella vulgaris)& ,

FCR AR 5 R T E M 55%. Zhan
LB BIF9Y R IR Scenedesmus quadricauda A
HlE B B s 66.1%. WFSERM, WINIREER
AILAG | s A I I BT U IR Y S 2% B3, il
R, 3
STEERUN Crypthecodinium cohnii "8 i % i

% Botryococcus braunii R

. . Lipid . . Inoculation . Max biomass
Microalgae species Cultivated in Period/d . References
content/% amount concentration
Scenedesmus 66.1 mBGI11 2x10° cells/mL 20 51.7 mg/L [5]
quadricauda
Botryococcus braunii 60.3 BGI1+GA3 1x10° cells/mL 15 0.5 g/L [3]
Dunaliella tertiolecta 57.0 Two-stage cultivation with 3x107 cells/mL 12 7.5%107 cells/mL  [2]
sodium azide intervention and
salinity stress
Crypthecodinium cohnii  54.0 50% carbon source is acetic acid NA 9 51.0g/L [28]
Chlorella vulgaris 553 NI11 NA NA 1.0 g/L [29]

mBG11, BG11 and N11 are medium types; GA3: gibberellic acid; NA: not available.
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Table 3 Summary of carbohydrate-rich microalgae
) . Carbohydrates o Inoculation ) Max biomass
Microalgae species Cultivation Period/d . References
content/% amount concentration/(g/L)
Chlamydomonas 71.0 Two-stage cultivation (HS, 3.0x10° cells/cm’® 4 0.7 [8]
reinhardtii HSN)
Scenedesmus 68.8 Freshwater after filtration 0.3 g/L 10 4.2 [31]
obliquus and sterilization
Pseudanabaena sp. 61.0 Improved WC, adjusted NA 6 0.4 [6]
nitrogen source
concentration
Spirulina platensis ~ 58.0 20% Zarrouk 0.2 gL 14 32 [7]
Chlorella vulgaris  54.4 Improved Basal, nitrogen 0.1 g/L 5 7.2 [32]
FSP-E starvation
Spirulina sp. LEB ~ 52.3 Brackish groundwater with 0.5 g/L 30 1.1 [33]
18 25% Zarrouk addition
Neochloris 50.5 Improved swine 3.6 g/L 7 6.1 [34]

aquatica CL-M1 wastewater, N/P=5/1

HS and HSN are high salt and high salt nitrogen deficient medium respectively; WC: Zarrouk and Basal are medium types;

NA: not available.
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