
O 

HAPPY BIRTHDAY TO ICTP FOR 50 YEARS !!!  

Solar Energy for World Peace 

Niyazi Serdar SARICIFTCI 
Linz Institute for Organic Solar Cells (LIOS) 
Johannes Kepler University of Linz, Austria 

www.lios.at 



My TOKAMAK Works   

 
 
 
 
 
 
 

                                                    IN A SAFE DISTANCE OF  
                                                    

                                                  150 MILLION KM 
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Sign our petition at www.solar4peace.org   OR
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Our planet will be warmer 
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Can we get rid of CO2? 
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Methanol as carrier and storage of energy 
 
a.) Methanol can be mixed to gasoline 
 
b.) Methanol is used in fuel cells 
 
c.) Methanol is starting chemical for 
Many other derivatives 
 
 
George Olah, Nobel Prize 1994 
Univ. of Southern California, USA 
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Solar Energy Distribution in Europe 



History of Solar Energy by John Perlin 
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Solar Stirling Engines 

McDonnell Douglas/Southern of California 
California Edison 25 kW dish/Stirling system.  

The 944 square foot concentrator consists of 82 spherically curved glass mirrors each 3 foot by 4 foot.  
The United Stirling 4-95 Mark II engine 

 (4 cylinders of 95 cc displacement) uses hydrogen as the working pressure at a maximum gas pressure of 2900psi..  
This engine delivered 25kW output at 1000W/m2 insolation.  

 





First press release, 1954	






LIOS 

Linz Institute for Organic Solar Cells 
Physics of Organic Semiconductors: 
1.) Photoexcited spectroscopy 
2.) Photoconductivity 
3.) Thin film characterization 
4.) Nanoscale engineering 
5.) Nanoscale microscopy (AFM, STM...) 
6.) In situ spectro-electrochemistry 

Organic/Hybrid  
Solar Cells CO2 Recycling into  

Synthetic Fuels 

Spectroscopy  
and 

Electrochemistry 

„Incubator“ for small high tech spin-off companies 

Bio-Organic  
Electronic Devices 
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Semiconducting Polymer “Inks” OR
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Roll to roll produced solar cells 

Konarka Inc. 



Ultrathin, shrinkable, strechable   
organic solar cells 

Martin Kaltenbrunner, Matthew White et al. Nature Comm.  DOI: 10.1038/ncomms1772  April, 2012 





Textile integrated 
organic solar cells fibers 

Ayse Bedeloglu et al, Textile  Research Journal (2009)  



Solar cell integrated textiles 
A commercial solar jacket 

and bag   

(www.scottevest.com, www.neubers.de ) 



Paper solar cells, Arved Hübler et al.   OR
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Sariciftci Heeger Patents at UCSB	
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Sariciftci Heeger Patents at UCSB	
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Birth of Bulk Heterojunction, 1992 

Definition 



Semiconducting and Metallic Polymers 
---for they combine the electronic properties of metals and semiconductors 

 and  
the processablity, synthesis advantages and flexibility of polymers.. 
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What is the next challenge in  
 

Organic Solar Energy Conversion? 
 
 

Solar energy into chemical energy 
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Storage-Transport Problem OR
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Space 

Time 

Energy  
Conversion Consumption 

later 

Consumption 
Somewhere else 

Consumption  
later and somewhere else 

Storage of Energy 

Transport  
Energy 

Transportable fuel created by solar energy conversion !!! 



Breites nicht regelbares  
Schwankungspektrum stellt  
unlösbare Anforderung an  

Netzbetrieb 
 

Strombeitrag kann daher  
nur kleinen Teil des  

Bedarfs decken 
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Windeinspeisung  
E.ON Transpower Netz Juni 2009 

Schwankung zwischen 0% und 100% 
Wind Deutschland: Durchschnitt 18% 

 
PV Deutschland: Durchschnitt 10% 

MW 

 
Kaltfront 3.6.09:  

~ 4 GW x 20 h = 80 Millionen kWh 
 

These 2 
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 Seasonal Fluctuations In Photovoltaics: 
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Interfacing two R&D worlds 

CO2 EMISSIONS 
CLIMATE CHANGES 

RENEWABLE  
ENERGIES 

RECYCLE CO2 !!! 
CREATE FUEL 

INTERFACE BETWEEN CO2 REDUCTION AND 
RENEWABLE ENERGY CREATION 

Future recycling of CO2 as important mission of renewable energies 
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Natural Photosynthesis 
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 Recycling of CO2 
Over 90 % of emitted CO2 is 
g e n e r a t e d b y e n e r g y 
products. 

To convert back CO2 to fuels 
hydrogen or energy is 
required. 

One promising field 
in this direction is 

the photochemical, 
electrochemical or 

biochemical 
reduction of 

carbon dioxide 
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IS IT POSSIBLE TO RECYCLE CO2? 
The answer is yes!  
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Methanol as carrier and storage of energy 
 
a.) Methanol can be mixed to gasoline 
 
b.) Methanol is used in fuel cells 
 
c.) Methanol is starting chemical for 
Many other derivatives 
 
 
George Olah, Nobel Prize 1994 
Univ. of Southern California, USA 
 
 
 
 
 



Indirect CO2 Reduction – A Known Technology 
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http://www.etogas.com/ 
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prototype container back entrance 

Designed and fabricated in ZSW Stuttgart, Germany 
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Courtesy of Dr. Pengg, Audi Corp. 
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Courtesy of Dr. Pengg, Audi Corp. 
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Courtesy of Michele Aresta, Univ. of Bari, Italy 
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Courtesy of Michele Aresta, Univ. of Bari, Italy 
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Poly 3-hexylthiophene (P3HT) as Photocathode 

For CO2 reduction to Methanol 

Engelbert Portenkirchner et.al 2013 



Future is… 

Convergence of multiple crisis conditions: 
 

1.) Energy crisis (oil running out) 
2.) Climate crisis (CO2 and global warming) 
3.) Demographic crisis (10 Billion population) 

4.) Economic crisis (see your daily newspapers) 
 

Will converge to a difficult future around 2050 
 

WE NEED A GLOBAL  
SOLAR  MARSHALL PLAN 
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THANK  YOU  FOR  YOUR   ATTENTION 


