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and biodiesel production
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Chlorella vuglaris
Botryococcus braunii [26-27]
Li [25]
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Table 1 Harvest methods of microalgae

(b)

Lipid content (% dry weight)

Scenedesmus sp. LX1 Chlorella vuglaris Chlorella sorokiniana Schizochytrium sp.
4 LX1 11
[25]

Fig.4 Comparison of growth and lipid accumulation properties of

Scenedesmus sp. LX1 and other 11 species of high-lipid-content

microalgae in secondary effluent®”
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Table 2 Analysis of energy balance for producing 1 MJ of biodiesel by

the production mode of wet extraction by hexane and low-N cultivation

Table 3 Parameters for estimating the productivity potential of coupling

system of advanced treatment of wastewater and biodiesel production

/MJ 1 MJ
2008 330t
166 BOD; 200 mg-L’!
TN 40 mg-L™!
523 1 MJ 15 mgL’
123 MJ TP § mgL"
0.57 3mgL’
BODs N P 100 5 1
1 MJ BODs N P
1.66 MJ 223 MJ BODs 180 mg'L™!
4 + + N 9mgL’
T n P 1.8 mgL"
TN 31 mgL!
TP 6.2 mg-L"
1621 t
Cio6H2630110N16P
90% 35% 567t
70% TAG TAG 70% 397t
(37] TAG 397t
11
3.4
2008 330t
BODs TN TP 200 40 Smg-L'1
(37] BOD; 90%
BOD:s 180 mg-L™" A0
Cl“"’l_{;ﬁ?f)““NlﬁP BODs N P=100 5 1
8~16 tthm™a 55~111 9 mg-L'l 18 mg'L'l
31 mg‘L'1 6.2 mg~L'1
[23]
TAG
397 t
BT Bruno*! °
40%
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Analysis of key techniques and production potential of biodiesel production
based on microalgae with wastewater as resources

Lk .
HU Hongying , LI Xin
State Key Joint Laboratory of Environment Simulation and Pollution Control, Department of Environmental Science and Engineering,

Tsinghua University, Beijing 100084, China

Abstract: Energy and water resource crisis are the two major challenges of human beings in the 21st century. Biodiesel production
and inorganic nutrient removal by microalgae are the two hot topics in the research field of exploitation of new energy resource and
advanced treatment of domestic wastewater, respectively. However, limitations exist in each single system of these two technologies.
The coupling system of wastewater treatment and biodiesel production based on microalgae can overcome the limitation of the two
single systems, and produce biodiesel while treating wastewater. The selection of microalgal species is the basic and key point of the
coupling system. The microalgal species should grow rapidly in secondary effluent, remove nitrogen and phosphorus efficiently and
accumulate high content of lipid. Proper techniques of microalgal harvest and lipid extraction can save amount of energy cost.
Meanwhile, anaerobic digestion of oil cake can recycle energy thoroughly and reduce its negative impact to environment. Based on
the coupling system and with domestic wastewater as raw material, the potential of biodiesel productivity nationwide is 3.97 million
ton per year.

Key words: microalgae; biodiesel; nitrogen and phosphorus removal; advanced treatment of wastewater



