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What Inspires Partners

Tiny Particles with Big Potential
Some already dream of a world without electric cables, while others feel the development is 
still in its infancy. The fact is nanoparticles could make solar cells less expensive and more 
efficient. And Bayer Technology Services is among those at the forefront of this approach.

  SOLAR CELLS

any good things come from heaven. 
Take, for example, sunlight, which 

makes life on earth possible. Indeed, the center of our solar 
system is extremely generous. It sends more energy to our 
planet in a second than all humans on earth consume during 
the course of a whole year.  

It is therefore no wonder that scientists hope to make use 
of this energy through solar cells. Unfortunately, convention-
al solar cells also have some disadvantages. They are made 
from high-purity silicon and are thus relatively expensive to 
produce – not to mention their resulting lack of flexibility and 
variability. 

However, some of these shortcomings may soon be reme-
died – thanks to “organic photovoltaics”. The star attraction 
behind this term are solar cells made from flexible plastic 
film. And experts in this field believe these films have the po-
tential to revolutionize power technology. 

The fact that certain plastics are capable of converting 
light into electricity has been known since the 1980s. It did 
not take long for experts to imagine all sorts of things that 
could be equipped with such films: windows, cars, jackets 
and even briefcases!  

The reason why these ideas have still not become reality is quite 
simple: the efficiency of such films still leaves a lot to be de-
sired. While conventional silicon solar cells can convert be-
tween 15 and 25 percent of solar power into electric energy, 
the maximum level of efficiency of solar films is about eight 
percent – and even that has only been achieved in a lab. In 
practice not even half that level is reached. In addition, the 
long-term stability of organic compounds is not sufficient yet 
either: they simply decompose too quickly. In the meantime, 

 M  

The outer layers of an organic solar cell act as 
a current collector. The light-absorbing plas-

tic and the nanoparticles are located in between. 
When light hits the plastic, free carriers of a 
charge are produced. The nanoparticles then ab-
sorb and transport them to the cathode. And with 
this, the electricity flows.

It’s Really Quite Simple…

however, experts at Bayer Technology Services have discov-
ered that nanoparticles can play a crucial role in solving this 
problem. Although the issue of the solar cells should be con-
structed as efficiently as possible has still not been complete-
ly resolved how solar cells, the approach taken by the Bayer 
team looks to be particularly promising. It combines plastics 
with inorganic nanoparticles, so-called quantum dots (see 
the box below). 

This is where its expertise in the field of nanotechnology is par-
ticularly useful for Bayer Technology Services. The special-
ists hope to create a network of semiconductive plastics in 
which the nanoparticles are finely and evenly distributed. 
Dr. Werner Hoheisel of Bayer Technology Services knows 
the difficulties all too well: “It is important that the 
nanoparticles do not agglomerate in an uncontrolled man-
ner, but instead form an even network.” This is because 
they have to be in direct contact with each other and to 



35technologysolutions  1 / 2010

lieves in the potential of or-
ganic photovoltaics, which 
is underlined by the fact that 
the BMBF is subsidizing re-
search in this field with 
grants amounting to some  
€60 million. The money has 
gone to various research in-
stitutions and companies 
taking different approaches. 

Bayer is acting as a coor-
dinator of the various part-
ners and can offer expertise 
from several sources. In ad-
dition to the know-how from 
Bayer Technology Services, 
the specialists at Bayer Ma-
terialScience bring to the ta-
ble experience in the use of 
plastics – notably polycar-
bonate, which could prove to 
be a suitable carrier material 
for organic solar cells. Also 
involved are cooperating 
companies such as Q-Cells, 
Merck and Soluxx, all of 
which are particularly con-
cerned with the industrial-

scale realization of the project. Together they are pursuing 
ambitious goals: a level of efficiency between seven and eight 
percent, a service life of three years and a price of less than 
one euro peak performance per watt. According to the Bayer 
experts, this power efficiency should be met in order to have 
any chance of being competitive in the lucrative market for 
consumer goods. The partners hope to introduce the first ap-
plication as early as 2013. A broad scale market launch is ex-
pected to be feasible in the year 2015.  

For this venture the specialists are also relying largely on 
cooperation. Preparations for partnerships with other com-
panies are already underway. 

form an electric path to an external metal electrode. The 
actual conversion from light to electric energy takes place 
on the contact surface of the nanoparticles and the plastic. 
And this surface area is particularly large when using tiny 
nanoparticles. This special feature has proven to be benefi-
cial for the level of efficiency of the solar cells. 

“We can even selectively control the structure of the nanoparticle,” 

explains Dr. Frank Rauscher, who has been responsible for 
the development of the new type of solar cell at Bayer Tech-
nology Services. All the same his colleague Werner Hoheisel 
stresses, “We are still in the early stages.” The German Fed-
eral Ministry for Education and Research (BMBF) also be-

Dr. Frank Rauscher (far left) and Dr. Werner Hoheisel from Bayer Technology 
Services want to improve the efficiency of organic solar cells (below).




