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Here is What I Want to Talk About Today:

• Energy Status and CO2 Emissions

• Our Options for Alternatives to Petroleum

• Corn was NOT the Answer!

• Marine Microalgae May Well be Our Best Chance

• The Hows and Whys of Growing Marine Microalgae

• Cellana and How We are Approaching the Issue
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“The world now consumes oil at the staggering rate of a thousand 
barrels a second” Tertzakian, 2007

“By the year 2080, the world’s supply of oil will be in steep decline”
Martinez, 2002





Our Options: Nuclear Power



Our Options: Hydroelectric Power



Our Options: Geothermal Power



Our Options: Solar Power



Our Options: Wind Power



Our Options: Ethanol















http://www.algaelink.com/algae-cultivation.htm
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Phase 2: Plan
•Modified plan towards intensive characterization of representative strains 

 with goal of providing link between phase 1 and ponds

•2A (Diel Light/Temperature): 2+ representative strains in detail:  

 Photosynthesis/Irradiance, Respiration (O2), absorption, NPQ, 

 nutrient replete (PBR concentrations)

•2B (Nutrient Limitation): original plan, (~12 strains and investigate 

 the timing of nutrient limitation on lipid yield)
• Proposed enhancements

• Examine manipulations of silicate (diatoms)
• Quantify carbohydrate synthesis
• Complement production modeling if possible

•2C (Flashing Light): original plan, but with fewer strains



Phototrophic Bioreactor Phototrophic Bioreactor –– 
FermentorFermentor



Skeletonema costatum
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Cellana PartnersCellana Partners
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• University research
• Shell research 
• Cellana production facilities
• Cellana corporate

Duke





• The next stage

• 1000 ha

• Integrate and scale

technologies

• Demonstrate acceptable

technology risk



TodayToday’’s statuss status
•• Operating since 1 January 2008Operating since 1 January 2008…… 

-- on leased facilitieson leased facilities 
-- 7 strains cultivated7 strains cultivated

•• Building the Kona Pilot FacilityBuilding the Kona Pilot Facility 
-- 2009, 2.5 ha2009, 2.5 ha 
-- Lab shake downLab shake down 
-- Q3 cultivation Q3 cultivation 
-- Q4 first oilQ4 first oil

•• Designing the First Commercial PlantDesigning the First Commercial Plant 
-- site selection, designsite selection, design 
-- start constructionstart construction 
-- 1000 ha (2km x 5km)1000 ha (2km x 5km)

•• Planning rollPlanning roll--out of Commercial Plantsout of Commercial Plants…… 
-- Economies of scale? 20,000 ha plants?Economies of scale? 20,000 ha plants? 
-- a material businessa material business



Thank You – Questions?
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