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In the 1980s, research that had applications 
was practically considered uninteresting. 
Luckily, this attitude now belongs to the past.

06
FLUORESCENT TUBES

MAY BRING
FRESH FRUIT
TO DENMARK

IB CHORKENDORFF
CENTER FOR INDIVIDUAL NANOPARTICLE FUNCTIONALITY (CINF)



Challenge-driven research
Even though the world’s overall energy problems remain 
unsolved, research from the center is already helping to find 
smart and green solutions.

A specific example is the center’s cooperation with Kjærulf 
Pedersen A/S to develop a catalyst that reduces the energy 
consumed when fresh fruit is transported across the globe.

Fruit transported over long distances must obviously reach 
supermarkets and consumers in good condition. The fruit is 
therefore typically transported in cooling containers that slow 
down the ripening process. However, fruits like pineapple, 
banana, avocado and papaya emit the gas ethylene, which 
works as a hormone that expedites and enhances ripening.  
To prevent the fruit from becoming overripe, the containers 
must be regularly ventilated and subsequently cooled down. 
This costs energy and money. 

It was with an eye to solve this problem that Ib Chorkendorff 
was contacted by Kristian Ehrhorn, director of research at 
Kjærulf Pedersen A/S a few years ago. This marked the 
beginning of a close cooperation. During the past years, 
Kjærulf Pedersen A/S and CINF have collaborated on research 
to determine whether photo catalysis can be made efficient 
enough to become a costeffective method of removing 
ethylene as the gas is created. Essentially, the method is 
extremely simple, requiring only an ordinary fluorescent tube  
– but without the usual fluorescent surfacing. This allows 
ultraviolet light from the tube to illuminate a small wad of glass 
wool covered with titanium dioxide, the same material used in 
white paint and sunscreen. When the material absorbs the light 
from the tube, the energy transforms the ethylene into harmless 
products such as CO2 and water without any significant heating, 
the very factor to be avoided.

The Center for Individual Nanoparticle Functionality (CINF) at 
the Technical University of Denmark has made commercialization 
and cooperation with industry integral parts of its daytoday 
business. In the past five years alone, the center has submitted 
14 patent applications, registered five inventions and generally 
worked continuously with various companies to develop 
catalysts. Researchers are intent on solving fundamental 
issues, but they always keep an eye on the possible applications 
of their work.

“When I graduated in the 1980s, research that had applications 
was practically considered uninteresting. Luckily, this attitude 
now belongs to the past,” explains center leader, Ib 
Chorkendorff.

Ambitious goals 
CINF’s longterm goal is to establish a fundamental under
standing of how structure and catalytic activity relate at the 
molecular level. One of the center’s major ambitions is to 
develop an efficient method for decomposing water into 
oxygen and hydrogen solely by using sunlight. If successful, 
this will obviously have a farreaching impact on how we solve 
the world’s energy problems. However, Ib Chorkendorff cannot 
be certain that this will ever become a reality.

“Nothing suggests that it is impossible,” he points out about 
this ambitious goal. “Nature has done it. So we are taking this 
avenue.”
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Business cooperation plays a natural part 
in the daily work of the Center for Individual 
Nanoparticle Functionality, affording clear 
advantages to business and research  
communities alike. 



This all makes the task sound much simpler than it actually is. 
Although theoretically possible, it remains to be seen whether 
sufficiently efficient catalysts can be developed, and we still 
have some distance to go before the idea can become a 
commercial product.

Matching expectations and yield
Cooperation between industry and research communities can 
sometimes create friction. In this case, however, the cooperation 
between both parties was rewarding and worth the effort. Still, 
in seeking to cooperate, two parties have different rationales 
and criteria for success, explains Ehrhorn. In his experience, it 
helps if both parties are clear about what they want and expect 
to achieve. Still, he acknowledges that cooperation can be 
tremendously difficult and may take some time to achieve 
results.

However, the knowledge we gain from this kind of cooperation 
is indispensable, he stresses.

CINF is keen to be challenged by tangible problems, but research 
cooperation must emphasize research.

“If we knew in advance that something was possible,” 
Chorkendorff explains, “it would not be research but rather 
development, and that, I think, should be left to the companies. 
This is why research entails – and must always entail – a risk. 
We have clearly stated our desire to participate in exploring 
new and more efficient catalysts capable of producing the 
required results, but we cannot promise that it can be done.” 

In addition to Kjærulf Pedersen A/S, CINF also cooperates with 
other industrial businesses, always on the condition that a 
research question worth answering can be formulated. Luckily, 
many companies are adept at formulating such questions as 
part of their business. These companies gain real benefits from 
cooperating with the Center of Excellence, Chorkendorff 
explains.

“They incorporate the latest knowledge into their product 
development,” he points out, “while we create new knowledge  
in general and, perhaps most important, train the engineers/
researchers who may later work for these companies and 
contribute their profound insight into the underlying principles 
used in future product development.”

The knowledge we gain from the 
cooperation is indispensable.

Center leader / Ib Chorkendorff
Center for Individual Nanoparticle Functionality (CINF)
Host institution / Technical University of Denmark
DNRF grant / DKK 84 million
Period / 2005-2015

FACTS:

www.cinf.dtu.dk

KRISTIAN EHRHORN
KJÆRULF PEDERSEN A/S




