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Why Biomass?

Broad Problems: (1) Energy crisis and  (2) global warming

U.S energy consumption 97 quads 

(2001).

20 million bbl oil/ day, 55% imported, will 

increase to 68% by 2025.

3% of total energy (2.9 quads) comes 

from biomass. 

National Target: 

30% energy from biomass by 2030, 35 

billion gallons of biofuel by 2017. 

(USDA-DOE, 2005)

Need an increase in the biomass use for energy by five times.



U.S. leads among the producers of green house gas (GHG)

emissions in the world

2. Global warming



Highest biomass productivity, 100 g/m2/day

(365 tones/ha/yr against 70 tones/ha/yr for energy cane).

No competition with food unlike other biofuels

Uses waste water for growth (waste water treatment media)

Net GHG reduction as it is carbon neutral

(1.6-1.8 g of CO2 needed for biosynthesis of 1 g dry algal
biomass).

Why Microalgae ?



}Production of biomass

ƁCultivation

ƁHarvesting

}Processing of biomass

Algae to biofuel: Major challenges



Attributes of Algae Production Costs

Algae 
Production 

Costs

Major purchased 
equipment

Installation
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Electricity
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(Chisti, 2008; 

Shen, 2009)



Present Algae Cultivation Systems
-Open Ponds (suspended algae cultivation)

(Shen, 2009)



Photobioreactors for suspended algae 
cultivation

(Tredici, 1999)



Immobilized algae cultivation systems
for Attached algae 

Enclosure methods :(a) cells in a polymer matrix sheet; (b) cells in 
a gel bead

Non enclosure methods- Algal Turf Scrubber Technology developed for attached algae 
cultivation  

(Shen, 2009)



È Dewatering or harvesting

È Low productivities

È Improper mixing of water

È Contamination 

È Predation

È Highly technical and hence least economical



ÁA substrate material.
ÁCells grow attached on 

this substrate. 
Á Initial attachment by 

bacteria. 
ÁAlgae starts dominating 

the substrate with the 
help of bacteria. 

ÁMature biomat 
formation with highest 
dominance by algae. (Adey, 1980)



}To develop an advanced cultivation system 
for algal biomat production using high 
strength industrial wastewater for 
bioremediation, carbon cycling and bioenergy 
applications. 



Standard reactor configuration



Attached algae cultivation systems at 
UGA Bioconversion laboratory



Preliminary experimental details

·Substrates- Geotextile  
and polymer materials

·Growth media- Tap 
water and industrial 
wastewater. 

·Months: April -July 2009

·pH of water- 7.5 

·Span of each 
experiment- 21 days








