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Gasoline additives from sugar 
 
Fuel additives such as isooctane have so far been produced from mineral oil. 
Commissioned by the French-German company Global Bioenergies, the 
Fraunhofer Center for Chemical-Biotechnological Processes CBP in Leuna will 
soon be producing biobased additives for gasoline. The source is bio-
isobutene, which is obtained biotechnically from sugar. 
 
In order to prevent the air-fuel mixture in the gasoline engine from self-igniting 
prematurely, additives are included with the fuel to increase the knock resistance. In a 
project funded by the German Federal Ministry of Education and Research (BMBF) the 
French-German company Global Bioenergies now aims to produce two such additives, 
isooctane and ETBE (ethyl-tert-butyl ether), for the first time from purely renewable 
ressources. The Fraunhofer Center for Chemical-Biotechnological Processes CBP in 
Leuna will develop and validate the processes for Global Bioenergies using the 
equipment available at CBP through to industrial scale.  
 
The raw material for the biobased fuel additives is biobased isobutene, a hydrocarbon, 
from which plastics and elastomers can also be synthesized. From autumn 2016 it will 
be produced in a pre-industrial pilot plant, which Global Bioenergies have installed at 
Fraunhofer CBP over the past few months. The plant is the first worldwide to produce 
isobutene in a purely biotechnical process from sugars, which can be obtained from 
different renewable sources such as agricultural biomass and forestry residues. In a 
5.000-liter fermenter bacteria convert such sugar into the gaseous hydrocarbon. 
 
 
Chemical conversion of isobutene to isooctane 
 
In fact, isooctane has been synthesized from isobutene for years in the chemical 
industry. “The challenge is now to find out how the established chemical processes can 
be transferred to the biobased source material,” says Dr. Daniela Pufky-Heinrich, who is 
heading the project at Fraunhofer CBP. “Substances could enter the product, for 
example via the plant-based raw material and the biotechnical production process; 
these substances could act as a catalyst poison or interfere with the combustion 
process in the engine,” the chemist points out. That is why it is important to design all 
the separate steps in the process with a view to a cost-effective overall process, from 
the sugar by way of the biobased isobutene through to the fuel additive. “This means 
that we have to investigate every single parameter and, if necessary, modify each one, 
for example our purification strategy for the intermediates and the end product,” says 
Pufky-Heinrich.  
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Then it is a question of scaling up the optimized overall process from the lab via the 
technical testing stage to the pilot scale. “Parallel to this, we will supply sample 
quantities of approx. 100 kilograms for application testing in the automotive and fuel 
industry,” says Pufky-Heinrich. 
 
The Fraunhofer researchers also intend to examine various procedures for the chemical 
production of ETBE, which is synthesized from biobased isobutene and ethanol. This 
gasoline additive is first produced from batches of the biotechnological isobutene 
production from the Global Bioenergies pilot plant in Pomacle, France. 
 
The hydrothermal reactor units available in the Chemical Process Group at Fraunhofer 
CBP will be used for the chemical conversion; the thermal treatment units are used for 
the subsequent purification. 
 
 
Installation of biotechnical isobutene production plant by Global Bioenergies in 
Leuna 
https://www.youtube.com/watch?v=u787ravTB34 
 
 
 

 

Pilot plants for the chemical 

conversion and processing of 

fuels and fuel additives. 
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High-pressure stirred tank 

reactor. 

 Vacuum distillation unit. 
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Contact R&D Department 

Dr. Daniela Pufky-Heinrich |  Fraunhofer Center for Chemical-Biotechnological Processes CBP  | Am Haupttor, Tor 12, Bau 1251 l  06237 Leuna  |  

Germany  l  www.cbp.fraunhofer.de  |  Phone +49 3461 43-9103  |  daniela.pufky-heinrich@cbp.fraunhofer.de    

 

Contact Press 

Dr. Claudia Vorbeck  |  Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB  |  Nobelstrasse 12  |  70569 Stuttgart  |  Germany  |  

www.igb.fraunhofer.de  |  Phone +49 711 970-4031  |  claudia.vorbeck@igb.fraunhofer.de 

 

The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 67 institutes and 

research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,000, who work with an annual research budget 

totaling more than 2.1 billion euros. Of this sum, more than 1.8 billion euros is generated through contract research. More than 70 percent of the 

Fraunhofer-Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research projects. 

International collaborations with excellent research partners and innovative companies around the world ensure direct access to regions of the 

greatest importance to present and future scientific progress and economic development. 

 

The Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB develops and optimizes processes and products in the fields of 

health, chemistry and process industry, as well as environment and energy. We combine the highest scientific standards with professional know-

how in our competence areas – always with a view to economic efficiency and sustainability. Our strengths are offering complete solutions from 

the laboratory to the pilot scale. Customers also benefit from the cooperation between our five R&D departments in Stuttgart and the institute 

branches located in Leuna, Straubing and Würzburg. The constructive interplay of the various disciplines at our institute opens up new approaches 

in areas such as medical engineering, nanotechnology, industrial biotechnology, and environmental technology. 

 

The Fraunhofer Center for Chemical-Biotechnological Processes CBP in Leuna, central Germany, closes the gap between the lab and industrial 

implementation. By making infrastructure and plants (pilot scale and miniplants) available, the center makes it possible for cooperation partners 

from research and industry to develop and scale up biotechnological and chemical processes for the utilization of renewable raw materials right up 

to industrial scale. Fraunhofer CBP is a branch of the Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB in Stuttgart. 
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