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First Gasoline Produced by KIT

Successful Operation of Synthesis Stage of the bioliq® Pilot Plant — Multi-stage Process
Produces High-quality Fuels from Residual Biomass

R

The biolig® plant at KIT: In a multi-stage process, high-quality synthetic fuels are
produced from straw and other biogenous residues. (Photo: KIT/Tom Zevaco)

For the first time, gasoline is produced by Karlsruhe Institute of
Technology (KIT). The synthesis stage of the bioliq® pilot plant
successfully started operation. Hence, KIT, in cooperation with
Chemieanlagenbau Chemnitz GmbH, has progressed further in
the production of environmentally compatible fuels from resid-
ual biomass. Now, all stages of the bioliq® process, i.e. flash
pyrolysis, high-pressure entrained-flow gasification, and syn-
thesis, have been realized. The project will now be completed
by testing the entire process chain and optimizing it for the
large industrial scale.

As soon as all stages of the bioliq® process will have been linked,
the pilot plant will supply high-quality fuel from straw, probably in
mid-2014. The four-staged bioliq® process developed by KIT ac-
counts for the fact that straw and other biogenous residues have a
low energy density and arise in a widely distributed manner. Moreo-
ver, the bioliq® process allows for the economically efficient large-
scale production of high-quality engine-compatible designer fuels.
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The bioliq® synthesis stage now is the last section of the bioliq® pilot
plant on KIT Campus North to successfully start operation. Up-
stream of hot gas cleaning, the synthesis stage converts synthesis
gas into high-quality Otto fuel based on two reaction steps. Plant
design is specially adapted to CO-rich synthesis gas produced by
gasification of sustainable biomass. Maximum utilization of the car-
bon contained in the biomass with a minimum investment volume is
achieved by direct conversion of the synthesis gas into dimethyl
ether in the first reaction step.

“The plant sections that have already started operation and the new
synthesis stage of the bioliq® pilot plant make up a unique demon-
stration plant at KIT,” says KIT Vice President for Research and
Innovation, Dr. Peter Fritz. “At the same time, bioqu® is an excellent
platform for research into the use of sustainable biomass for pur-
poses other than food production.” Professor Jérg Sauer, Head of
the KIT Institute of Catalysis Research and Technology (IKFT), ex-
plains: “We can test new developments directly in the pilot plant on a
scale relevant to industry. In this way, our research findings will be
commercialized much more rapidly in the future.” According to Joa-
chim Engelmann, spokesman of the board of Chemieanlagenbau
Chemnitz GmbH, interest of international clients in the bioliq® pro-
cess is high. “Successful cooperation with KIT is of major strategic
importance to our future,” Engelmann says.

Setup of the pilot plant on KIT Campus North was funded by the
federation, the state of Baden-Wirttemberg, and the EU. Apart from
numerous institutes and service units of KIT, several industry part-
ners are involved in the bioliq® project.

Construction of the bioliq® synthesis stage has an investment vol-
ume of about EUR 22 milion. 50 percent were financed by the Fed-
eral Ministry of Food, Agriculture, and Consumer Protection
(BMELV) and from the European Regional Development Fund
(ERDF). The BMELV funds were provided via the Fachagentur
Nachwachsende Rohstoffe e.V. (FNR, Agency for Renewable Re-
sources), the ERDF funds via the Baden-Wirttemberg Ministry of
Economics. The remaining investment costs are borne by KIT and
its industry partner Chemieanlagenbau Chemnitz GmbH. The latter
projected, delivered, assembled, and commissioned the bioliq® syn-
thesis stage. Under a joint cooperation contract, it will also partici-
pate in future research and development work as a partner of KIT.
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The biolig® Process

The complete bioliq® process (Biomass to Liquid Karlsruhe) com-
prises four stages. In the first stage, the dry residual biomass that
arises in a widely distributed manner and possesses a low energy
content is subjected to decentralized conversion by flash pyrolysis
into a substance of high energy density similar to crude oil. This
substance, the so-called bioquSynCrude®, can be transported over
long distances in an economically efficient manner and is subjected
to further central processing. A high-pressure entrained flow gasifier
converts the bioquSynCrude® to a tar-free syngas at temperatures
above 1200°C and pressures of up to 80 bar. This synthesis gas is
mainly composed of carbon monoxide and hydrogen. By means of
downstream hot gas cleaning, impurities like particular matter, chlo-
rine and nitrogen compounds are separated from the syngas. In the
synthesis stage, this synthetic gas is specifically composed to high-
quality fuels.
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Karlsruhe Institute of Technology (KIT) is one of Europe’s lead-
ing energy research establishments. Research, education, and
innovation at KIT foster the energy turnaround and reorganiza-
tion of the energy system in Germany. KIT links excellent com-
petences in engineering and science with know-how in eco-
nomics, the humanities, and social science as well as law. The
activities of the KIT Energy Center are organized in seven top-
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ics: Energy conversion, renewable energies, energy storage
and distribution, efficient energy use, fusion technology, nu-
clear power and safety, and energy systems analysis. Clear
priorities lie in the areas of energy efficiency and renewable
energies, energy storage technologies and grids, electric mo-
bility, and enhanced international cooperation in research.

Karlsruhe Institute of Technology (KIT) is a public corporation
according to the legislation of the state of Baden-Wirttemberg.
It fulfills the mission of a university and the mission of a na-
tional research center of the Helmholtz Association. Research
activities focus on energy, the natural and built environment as
well as on society and technology and cover the whole range
extending from fundamental aspects to application. With about
9000 employees, including nearly 6000 staff members in the
science and education sector, and 24000 students, KIT is one
of the biggest research and education institutions in Europe.
Work of KIT is based on the knowledge triangle of research,
teaching, and innovation.

This press release is available on the internet at www.kit.edu.

The photos of printing quality may be downloaded under www.kit.edu
or requested by mail to presse@kit.edu or phone +49 721 608-4
7414. The photos may be used in the context given above exclusive-

ly.
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