
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Nov 08, 2017

Photocatalytic Water Splitting: Using a 2Photon Tandem Approach

Seger, Brian; Mei, Bastian Timo; Bae, Dowon; Kemppainen, Erno ; Pedersen, Thomas; Vesborg, Peter
Christian Kjærgaard; Hansen, Ole; Chorkendorff, Ib
Published in:
Book of Abstracts. DTU's Sustain Conference 2015

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Seger, B., Mei, B. T., Bae, D., Kemppainen, E., Pedersen, T., Vesborg, P., ... Chorkendorff, I. (2015).
Photocatalytic Water Splitting: Using a 2Photon Tandem Approach. In Book of Abstracts. DTU's Sustain
Conference 2015 [E-1] Lyngby: Technical University of Denmark (DTU).

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43255528?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/photocatalytic-water-splitting-using-a-2photon-tandem-approach(12f5b749-7ae7-4e3d-823d-187f5c9425c0).html


Photocatalytic	Water	Splitting:	Using	a	2‐Photon	Tandem	Approach	

Brian Seger*1, Bastian Timo Mei1, Dowon Bae1, Erno Kemppainen, Thomas Pedersen2, Peter Vesborg1, Ole 

Hansen1, Ib Chorkendorff*1 

1: DTU Physics; 2: DTU Nanotech 3: Aalto University 

*Corresponding author email: bseger@dtu.dk

Currently  the world uses  17  TW of  energy, with  ~85% of  that  coming  from  fossil  fuels.  The  solar 

irradiation that strikes earth is 120,000 TW, thus we only need to capture a fraction of this.  However the 

greatest  issue with  solar energy  from a practical and economic  standpoint  is  its  intermittency.  (The  sun 

doesn’t  shine  at night.)    This means  storing  solar based  energy  is  just  as  important  as harvesting  it. As 

biological processes have proven, a very efficient way of storing energy  is  in the form of chemical bonds. 

The electrolysis of water  into hydrogen and oxygen  is an excellent way  to  store energy  since water  is a 

plentiful  resource,  hydrogen  is  an  extremely  energy  dense molecule  (by  weight),  and  the  oxygen  by‐

produce can be discarded to the atmosphere.  

Rather  than  use  a  solar  cell  and  an  electrolyzer  separately, we  can  combine  these  devices  thus 

minimizing capital costs.   This  talk will  focus on how we construct a photoelectolyzer  that  is both highly 

efficient and highly durable in the corrosive environments needed for water splitting.  Our focus is to use 2‐

photon  tandem  solar  cells with  transparent,  conductive  protective  coatings  to  allow  for  highly  efficient 

photoelectrolyzers.    Figure  1A  and  1B  shows  the  general  design  of  our  approach  to  photoelectrolysis.  

While  there  are many parts  to  the device we  are  focusing on  all of  these  in our quest  to make  a  20% 

efficient solar to hydrogen device.  This talk will discuss what materials we use for both the large band gap 

and small band gap photoabsorber as well as our recent improvements  in catalytic efficiency for both the 

H2 evolution and O2 evolution reaction. 
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