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Table 1 Comparison of crop-dependent biodiesel production efficiencies from plant oils
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T (T 2BV AF) (4K x10%) K2 ISV AVE R CIE: S A E R R
Plant source Biodiesel Area to produce global oil demand  Area required as percent Area as percent
(L/ha/year) (hectares x 10°) global land mass global arable land
HRFF I 325 15,002 100.7 756.9
K 446 10,932 73.4 551.6
FFFih 572 8,524 57.2 430. 1
LA 952 5,121 34.4 258.4
THSE 1,190 4,097 27.5 206.7
R R 1,892 2,577 17.3 130
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Table 2  Oil content of some microalgae™’

i (% THE)
Oil content

(% dry weight)

¥ Microalgae

A3 B 5 44 3 ( Botryococcus braunii) 25 ~75
JINER S ( Chlorella sp. ) 28 ~32

[%% B 3 ( Crypthecodinium cohnii) 20
A+ 3 ( Cylindrotheca sp. ) 16 ~37

Kb EC R3¢ ( Dunaliella primolecta ) 23
S 4> 9 (Isochrysis sp. ) 25 ~33

A7 ( Monallanthus salina) >20

JINERIE 25 {4, 35 ( Nannochloris sp. ) 20 ~35
AL ER 3 ( Nannochloropsis sp. ) 31 ~68
AR VK3 ( Neochloris oleoabundans) 35 ~54
Z2 I ¥ ( Nitzschia sp. ) 45 ~47
=18 ¥ ( Phaeodactylum tricornutum) 20 ~30
435 3 ( Schizochytrium sp. ) 50 ~77
Bl & 13 ( Tetraselmis sueica ) 15 ~23
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Fig.1 The process of photosynthesis coverts solar

energy and carbon dioxide into oils by microalgae'"’
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Fig.2 The cultivation system for microalgae"’
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Table 3 Comparison between raceway ponds and tubular

photobioreactors of microalgal cultivation!™’
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System Raceway ponds Tubular photobioreactors
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Research Progress on Bio-diesel-producing Microalgae Cultivation
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Abstract The excessive use of fossil fuels will lead to the depletion of natural energy resources and
ereenhouse gas ( CO, ) emission increase thus is considered unsustainable. To achieve the harmonious
development of economy and environment, foil fuels need to be replaced by renewable energy resources. Use of
renewable energy will not emit greenhouse gas. Bio-diesel is one of the ideal renewable energy resources and can
satisfy the demands for energy requirement and environment protection. So bio-diesel has been fast developed in
recent years worldwide. Microalgae absorbs carbon dioxide in the air mainly by using solar energy to generate the
microalgae lipids needed for bio-diesel production. And this bio-diesel could be the ideal substitute for foil fuels.
This review provides a brief overview of some features of oleaginous microalgae species and their lipid synthesis,
microalgae autotrophy and heterotrophy, bioreactor and engineering microalgae latest research progress.
Perspectives of microalgae cultivation for bio-diesel production are also discussed.
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