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Fig. 5. Microalgal biomass recovered from the culture broth by
filtration moves along a conveyor belt at Cyanotech Corporation
(www.cyanotech.com), Hawaii, USA. Photograph by Terry Luke.
Courtesy of Honolulu Star-Bulletin.
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Fig. 2. A wbular photobioreactor with parallel run horizontal tubes.

http://www.tamu.edu/faculty/tpd8/BICH407/AlgaeBiodiesel.pdf

[Vocabulary]
Broth: an artificial medium for the

growth of microbes, plants, etc.
Albedo: reflection rate
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Fig. 3. A tence-like solar collector.



Helical coil tubular
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Fig. 4 A 1000 L helical tubular photobioreactor at Murdoch
University, Auswralia. Courtesy of Professor Michael Borowitzka,
Murdoch Universaty.
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Comparison

Table 3

T

Comparison of photobioreactor and raceway production methods

Variable Photobioreactor Raceway ponds
facility
Annual biomass 100,000 100,000
production (kg)
Volumetric productivity 1.535 0.117
(kgm > d ")
Areal productivity 0.048° 0.035"°
(kgm *d™ ") 0.072°¢
Biomass concentration 4.00 0.14
in broth (kg m™?)
Dilution rate (d™") 0.384 0.250
Area needed (m”) 3681 7828
Oil yield (m” ha ') 136.9¢ 99.4¢
58.7° 42.6°
Annual CO, 183,333 183,333

consumption (kg)
System geometry

Number of units

132 parallel tubes/unit;
80 m long tubes;

0.06 m tube diameter
6

978 m*/pond; 12 m
wide, 82 m long,
0.30 m deep

8

® Based on facility area.

" Based on actual pond area.
© Based on projected area of photobioreactor tubes.
¢ Based on 70% by wt oil in biomass.
© Based on 30% by wt oil in biomass.
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