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History of Jacobs University 



CO2 mitigation as research topic 

IES 

IRCCM concepts and goals: three fundamental pillars 
 Research: Quantification of methane and carbon fluxes 
 Education: training and outreach 
 Infrastructure and expertise for partners 



IRCCM partner StatoilHydro 

Current scenario: 1 Mt/a 

 



CO2 emmissions of > 1 Mt/a 

 



Where algae grow 

East Greenland 

10000 km2 ≈ 3 million t CO2/a 
90 % recycled 

Denmark/Norway 

10000 km2  

≈ 1 million t CO2/a 
95 % recycled 

Where is all the planet's water?  

 98 % in the oceans  
1.6 % in ice caps and glaciers   
0.4 % in ground water, lakes and rivers  

 



Potential ocean sequestration 
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ESA 

Potential Deployment  Sites 
Land based approach 

 

Marine microalgae production on land 
• no agriculture land needed 
• no freshwater needed 
• grow 5-20 x faster than land plants 



Phytolutions Reference Projects 

Experience from/at three different powerplants (coal, biomass) 

800 m2 Bioreactor at RWE Lignite-power plant Niederaussem 
R&D on a lowcost reactor-technology for subsequent transfer to southern latitudes 
Test of costly, high advanced reactor-technology on demand  

Biofuel and basic chemical production project 

 

more than fuels 

 60 - 100 t dw / ha / a 

 



 

 

 more than fuels 

High-value, low-volume    or low-value, high-volume products 

Biorefinery concept  



Almeria greenhouses Spain 350 km2 

CO2 mitigation ≈ 10 Mt/a 

Coal power plants will be used for many years by different  
Countries.  

 



Eddies 

Southern Ocean:  140x Germany, Production 20 g/m2 would allow  1 Gt CO2/a 
200 Gt CO2 emissions for 100 a ≈ 1x Germany 1 m thock layer of coal or 

   1/3  of the global land vegetation 
   or… a drop in the ocean 

 



•  1 Gt/a into Southern Oceans (50 Mill km2, Smetacek)) 
•  Add 1Gt/a via agriculture soils (10 Mill km2, Hülsbergen) 

•  Add 0.1 Gt/a via Ocean on Land technologies 
•  Add 0.5 Gt/a via greening of arid areas 
•  Add 1 Gt/a via Deep Ocean Sequestration 

•   
•  Compare agriculture with mariculture 

Literatur: The next generation of iron fertilization experiments in the Southern Ocean, Smetacek and
 Naqvi (Phil. Trans. R. Soc. A (2008) 366, 3947–3967) 

 



Current locations of geological storage 

Project 
name 

Country Injection 
start 

Daily injection 
(tCO2/day) 

Total planned 
storage (tCO2) 

Reservoir 
type 

Weyburn Canada 2000 3,000 - 5,000 20,000,000 EOR 

In Salah Algeria 2004 3,000 - 4,000 17,000,000 Gas field 

Sleipner Norway 1996 3,000 20,000,000 Saline 
formation 

K12B Netherlands 2004 100  8,000,000 EGR 

Frio United States 2004 177 1,600 Saline 
formation 

IPCC 2007 



•  The next generation of iron fertilization experiments in the Southern Ocean,
 Smetacek and Naqvi (Phil. Trans. R. Soc. A (2008) 366, 3947–3967) 


