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Greetings
Dear colleagues, alumni and friends of AVT,
Another fruitful year full of innovative research, inspiring teaching and exciting social events
has passed. Within the following pages we want to share with you our AVT highlights of
2016.
As a university institution, AVT has an urge for high standards in teaching and education.
Rising numbers of students in our chemical engineering master program and our lectures
in general, as well as very positive feedback in student evaluations reflect our success in
teaching. Furthermore, we are very proud of our 19 researchers, who have received their
doctor’s degree in 2016 and will enrich industry and academia with their knowledge and
creativity. Since great global and societal challenges make us feel responsible, AVT is
involved in many projects addressing solutions for future energy supply, exploitation of
renewable carbon sources and more energy-efficient processes. In particular, we are proud
to be participating in two Kopernikus projects and for the continuation of the SFB Microgels.
As another highlight in 2016, we have welcomed Prof. Ronald Gebhardt as a new member of AVT, who has
accepted a W3-position in “Soft Matter Process Engineering”. We are very happy that he is going to strengthen
AVT with his expertise and new research topics broadening our science scope. The biggest Christmas present of
2016 was already received in November, when DFG positively evaluated AVT’s proposals for the NGP² biorefinery
pilot plant and four other very important major instruments. We are looking forward to new research opportunities
in NGP² and exciting projects with our new equipment. I hope to meet you soon in the new home of chemical
engineering in Aachen at Forckenbeckstraße 51.
Best regards

A.Mitsos
Prof. Alexander Mitsos, Ph.D.

© Thilo Vogel

AVT Highlights 2016
POWERING UP THE
ENERGY
TRANSITION:
AVT AND
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KOPERNIKUS
PROJECTS
PROF. MATTHIAS
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RECEIVES AN
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PROLONGED FOR
SECOND FUNDING
PERIOD WITH
AVT CHAIRS
CONTRIBUTING TO
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GEBHARDT
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BIOREFINERY
PILOT PLANT AND
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PROF. ALEXANDER
MITSOS, RECEIVED
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YOUNG
INVESTIGATOR
AWARD OF THE
CAST DIVISION OF
THE AICHE

Welcome Prof. Dr. rer. nat. Ronald Gebhardt

AVT is very pleased to welcome Prof. Dr. rer. nat. Ronald Gebhardt.
On December 1st, Prof. Dr. rer. nat. Ronald Gebhardt was appointed as
director of the new chair "Soft Matter Process Engineering (AVT.SMP)"
of Aachener Verfahrenstechnik.
He brings with him a wealth of expertise in this field. Earlier in his
career, starting with his doctorate at the Technische Universität München and later during his postdoc time at the Eurpopean Synchrotron
Radiation Facility in Grenoble (France), he intensively investigated the
molecular structure of biopolymers and colloids using scattering, imaging and diffraction methods. During his habilitation at the chair for Food
and Bioprocess Engineering at the Technische Universität München, he
observed in-situ structure formation processes to study molecular
structure-processing relationships in foods.
At RWTH Aachen University his research will focus on the formation
and functionalization of soft matter, from theoretical aspects and structural research to applied soft materials design.
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NGP² — Next Generation Processes and Products
in 2016 largely constructed
NGP2 incorporates our new center of competence in process engineering, where expertise of AVT and collaborators is united both
physically and conceptually. As such, NGP2 provides 2000 square
meters of office space and a modern laboratory area of 3500 square
meters in order to facilitate the design and development of next generation processes and products. Specifically, research activities focus on
innovative use of renewable carbon sources, such as lignocellulosic
biomass, by flexible process routes. These include target- and demand-oriented process synthesis towards tailor-made products and
functionalized materials.
Most importantly in 2016, DFG positively evaluated funding for highcost equipment for NGP2. While the biorefinery represents the core of
this sophisticated laboratory infrastructure, funding also includes additional equipment, such as devices for high-pressure extraction with
super-critical CO2, stereo micro particle imaging velocimetry and micro
computed tomography, as well as high-pressure stirred tank reactors.
Having started construction of the new building in 2014, we are now
looking forward to moving in in February 2017.
© Axel Böcking

Bioeconomy Science Center (BioSC) –
Transformation into a bio-based economy
The Bioeconomy Science Center (BioSC) aims at creating an excellent research landscape in
NRW by funding interdisciplinary collaborations among researchers of the RWTH Aachen University, the Heinrich Heine University in Düsseldorf, the Friedrich Wilhelms University in Bonn and the
Forschungszentrum Jülich to provide bio-based products and processes. Within the BioSC, the
AVT mainly contributes with its expertise in the research area “chemical engineering and processing of renewable resources”.
One example is the CatIBs project which focuses on optimizing the production and lab-scale
application of catalytically active inclusion bodies (CatIBs). Within this project researchers from
AVT.BioVT and AVT.CSB collaborate with reserachers from the Institute of Molecular Enzyme
Technology (Heinrich Heine University, Düsseldorf) and the Institute of Bio- and Geosciences (Forschungszentrum Jülich). The CatIBs project aims to create a platform technology for the
bacterial production of environmentally benign, cell-free and matrix-free immobilized
enzymes as an important contribution to sustainable industrial biotechnology. The production of catalytically active inclusion bodies (CatIBs) can be induced by the fusion of a
suitable tag to a target enzyme. CatIBs are highly organized nanometer-sized protein
aggregates with catalytic activity.
Within this project, CatIB production will be optimized, in terms of quantity and activity, and all process relevant characteristics will be analyzed. Furthermore, a systematically
organized toolbox will be developed to facilitate the fast and easy generation of CatIBs.
These ambitious goals will be achieved by combining the interdisciplinary expertise of
the project partners.
Further Information and Publications:

Link
© BioSC

SFB 985 - Functional Microgels and Microgel Systems

Sonderforschungsbereich 985 - "Functional Microgels and Microgel Systems" is an interdisciplinary research collaboration involving polymer science, chemical engineering and life sciences,
which focuses on microgels as a group of highly functional macromolecules. SFB was established in 2012. In 2016, DFG granted the second funding period for four years.
SFB research comprises the fundamental understanding of microgel properties and behavior
of individual particles, the technical-scale production and formulation process and microgel
applications. In the second period, research will predominantly cover the latter. In 2016, AVT.CVT
and AVT.SVT contributions included model-based reactor design and continuous fabrication,
separation and concentration of microgels. In particular, AVT.SVT presented a method for in-line
monitoring of microgel synthesis by precipitation polymerization based on Raman spectroscopy.
In combination with a microgel model this allows the simultaneous observation of the decrease in
monomer content and the formation of microgels.
In terms of application, AVT.CVT functionalized cation-exchange membranes with microgel
monolayers in order to enhance the selectivity for monovalent ions. In the second period of funding, AVT.FVT became part of SFB with a new project regarding the application of microgels for
the intensification of liquid-liquid extraction processes.
For more information about AVT research activities within SFB, please refer to recent
publications on our website.

Link
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TMFB – Tailor Made Fuels from Biomass
The cluster of excellence "Tailor-Made Fuels from Biomass" (TMFB) at the RWTH Aachen University addresses the
global challenge of fossil fuel depletion. Within TMFB, an interdisciplinary team of experts from chemistry, biology and
engineering sciences is working together to establish innovative and sustainable processes for the conversion of lignocellulosic biomass into fuels with high efficiency and low pollutant emissions. Chairs of AVT generally focus not only on the
optimization and realization of process units and their integration into production chains, but also contribute to TMFB within
the framework of several research projects.
Mechanical and chemical pretreatment of biomass as well as enzymatic hydrolysis after fractionation are investigated by
AVT.MVT and AVT.EPT. Furthermore, AVT.EPT focuses on the development of analytical techniques for biomass characterization in order to validate hydrolyzation processes and find suitable educts for further conversion routes. The subsequent
microbial conversion of glucose into platform chemicals, such as itaconic acid and the direct cellulose conversion with
mixed cultures are the research focus of AVT.BioVT. After fermentation, further downstream processing is conducted via
advanced liquid-liquid extraction and crystallization processes (AVT.FVT). The valorization of lignin is essential for the
efficiency of the entire process. To this end, electrochemical
depolymerization is employed to convert lignin into
value-added products (AVT.CVT). Overall process evaluation and optimization is performed by AVT.SVT in order to
identify remaining bottlenecks and to compare the investigated processes to established benchmarks.
This year, we are especially happy about the prolongation of TMFB by two more years until 2019 and looking
forward to work on many interesting projects incorporating
our modular, pilot scale biorefinery in the new building
NGP².
For more information about AVT research activities within
TMFB, please refer to recent publications.

Link
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Kopernikus projects at Aachener Verfahrenstechnik

Synergie Kickoff, © TU Darmstadt

Motivated by the transition of energy systems towards renewable
energy sources the German ministry of education and research (BMBF)
initiated novel projects by the name of Kopernikus. Aachener Verfahrenstechnik participates in 2 of 4 Kopernikus projects, namely Power2X
and SynErgie.
Power2X focuses on the possibilities for storing and utilizing excessive energy by transferring to valuable chemicals, fuels, or gases. It is
coordinated by RWTH Aachen University (Prof. Walter Leitner), FZJ and
Dechema.
The SynErgie project will tackle the issue of fluctuating energy supply
for industrial, large-scale and energy intensive processes based on
renewables. The overall project is coordinated by Prof. Eberhard Abele
(TU Darmstadt) , while Prof. Mitsos specifically takes over the coordination of process industry within SynErgie, and also joined the steering
committee.
AVT.CVT, AVT.FVT, and AVT.SVT are engaged with the new Kopernikus projects. Their role is to develop novel unit operations and process
designs as well as strategies for optimal operation.
For more information about research activities within the Kopernikus
projects, please visit the official Kopernikus homepage.

Link

Conferences and Symposia
AVT AT PROCESSNET ANNUAL CONFERENCE
The “ProcessNet Annual Conference and 32nd DECHEMA Annual Meeting of biotechnologists 2016” took place in
Aachen from September 12th to 15th 2016. The ProcessNet topic was “Next Generation of Products and Processes”
matching the AVT focus perfectly. The AVT exhibited the LEGO model and a computer-based virtual tour through the
biorefinery. It was a great opportunity to advertise the pilot plant biorefinery of NGP² that will open in 2017.

CSB
Prof. Dr. rer. nat. W. Wiechert
Jülich Biotech Day 2016 – September 30
200 participants

CVT
Prof. Dr.-Ing. M. Wessling
Hochschulkurs Membranprozesse (HSK) – May 30 - June 1
35 participants
16th Aachener Membran Kolloquium (AMK) – Nov 2-3
200 participants
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Lousberg Run 2016
The Lousberglauf is an annual running event
organized by the sports department of RWTH
Aachen University with over 2000 participants.
It is an established tradition that has been
bringing together students of RWTH and
residents of Aachen for more than two decades. Although it is only a 5.555 km circuit it is a
true challenge due to half of it being consistently uphill.

Another tradition that started in 2008 is the
participation of the Aachener Verfahrenstechnik
with a running team in the Lousberglauf. In
2016, 150 runners were registered. Unfortunately, it was raining heavily right until the start of
the race. Nevertheless, 116 very motivated AVT
runners completed the 5.555 km. The reward
were cold drinks afterwards with almost sunny
weather. Alexander Ressemann of AVT.CVT

finished first of the AVT team; he covered 5
kilometers and 555 meters in 18 minutes and
59 seconds. The first female AVT runner to
cross the finish line was Miriam Ram after 21
minutes and 53 seconds.
We would like to use this opportunity to
thank Evonik for sponsoring our team!

© AVT

Aachener Sakebrauer

© AVT

In 2016, the international brewing contest
took place in Hamburg on the first weekend of
September. More than 150 participants from
Germany, Austria and Finland forming 18
teams followed the call of the Hamburg
brewing team "Campusperle" to present their
beers – and sake! – to the jury. As every year,
the Aachener Sakebrewers brought their Sake
to stand up against 17 beers. Unfortunately,
the award for the best brew, last year won by
the Sakebrewers, could not be defended
against the international crew "Coffeinated
Brewers". However, the Aachener Sakebrewer
received a lot of positive feedback and are
motivated and full of ideas to try again next
year.

AVT-Students at ChemCar Challenge

© DECHEMA e.V. / Daniel Elke

In 2016, the traditional ChemCar competition took place
at the 32nd DECHEMA-Jahrestagung in Aachen.
In total seven teams including the TU-Clausthal, TU Lodz,
HAW Hamburg, TU Dortmund, DHBW Mannheim, University
of Bremen and the RWTH Aachen University were lined up
to win the medal.
All teams were prepared to cover a randomly drawn
distance between 5 and 20 meters with their chemicallydriven cars. Prior to the competition, each team had to
develop an innovative concept which was assessed during
the competition according to three categories: creativity,
safety and the placing in the race.
Finally, the competition ended in a three-way race
between the "Alunauten" (TU-Clausthal) who came in 1st
place, team "Oktan" (TU-Lodz) in 2nd place and "RWTHari"
(RWTH Aachen University) in 3rd place. The event was
sponsored by BASF, Bayer, Covestro, Evonik, Inburex,
InfraServ-Knapsack, Lanxess, Lonza and Merck. Special
thanks go to our individual sponsors AVENTICS and C3
Analysetechnik who provided a high pressure glass reactor
for our ChemCar.

Branntwein AG
RWTH Aachen’s “Branntwein AG” – producing your own brandy, since 1998
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For nineteen years, RWTH Aachen University has successfully
conducted the academic course “Branntwein AG” in which students are
offered the opportunity to produce their own brandy. Meanwhile,
participants are acquiring comprehensible knowledge of different
manufacturing processes, legal regulations and customs duty.
This term, 27 ambitious students seized the opportunity to attend the
course. AVT.FVT provided qualified specialists, a state-of-the-art
laboratory, appropriate instruments and the required knowledge.
Furthermore, Zentis GmbH & Co. KG donated about 25 kg of fruit to be
fermented to wine. The students challenged with the task of “selforganization” formed different groups targeting production of wine and
brandy as well as the professional web presence of the course.
To test their newly gained knowledge and to learn more about
process engineering in food industry, the students went on an excursion
to the corn distillery “Schmittmann” and the brewery “Schumacher” in
Düsseldorf.
All students have successfully participated in the course and are
proud to present a sweet currant wine and a brandy with currant and
blackberry flavors.

Awards
EPT
Prof. Dr.-Ing. A. C. Spiess

FVT
Prof. Dr.-Ing. A. Jupke

(provisional head: Prof. Dr.-Ing Jochen Büchs)
Anne Lunze

2nd place at the Poster Session of the Renewable

Andreas Bednarz

Resources and Biorefineries (RRB) Conference, Gent

Poster award at the “ProcessNet Annual Conference”,
Aachen

Benedikt Weber

Friedrich Wilhelm Award for his Master's thesis

SVT
Prof. A. Mitsos, Ph.D.

MSB
Prof. Dr. Dr. D. Kohlheyer

Prof. Alexander

Computing & Systems Technology Division (CAST)

Alexander Grünberger

Mitsos, Ph.D.

Outstanding Young Researcher Award of the American
Institute of Chemical Engineering (AIChE)

Dr.-Ing. Mirko

“VAA Stiftungspreis” for his dissertation

Call for Junior Prof. (W1) with tenure option at University of
Bielefeld

CVT
Prof. Dr.-Ing. M. Wessling

Skiborowski
Alexandra

Best Presentation Award at “TUM DeSal Young Scientist

Susanne Scholl

Best graduate of her year at OVGU

Rommerskirchen

Colloquium”, Munich

Christoph

Friedrich Wilhelm Award for his Master's thesis

Monika Barth

Poster award at “ProcessNet Annual Conference”, Aachen

Michael Alders

Poster award at “Aachener Membran Kolloquium (AMK)”,

Westerwalbesloh,
(now AVT.CSB)

Aachen

Johanna Kleinekorte, EURECHA contest of process design
Jannik Burre, Adrian
Caspari, Lukas Mertens, and Artur
Schweidtman

Theresa Lohaus

Poster award at “Jahrestreffen der ProcessNet-Fachgruppen
Mechanische Flüssigkeitsabtrennung und Membrantechnik“,
Kassel

Completed Doctorates

SVT (former PT)
Prof. A. Mitsos, Ph.D.
(Prof. Dr.-Ing. W. Marquardt)

CVT
Prof. Dr.-Ing. M. Wessling

CSB
Prof. Dr. rer. nat. W. Wiechert

Mr. Sebastian Bannwarth

Ms. Kathrin Frankl

Mr. Max von Haugwitz

Mr. Hans Breisig

Mr. René Schneider

Mr. Stefan Helfrich

Mr. Sebastian Koester

Mr. Maxim Stuckert

Mr. Serafin Stiefel

Mr. Juan Villeda

Mr. Jan Stodollick

EPT
Prof. Dr.-Ing. A. C. Spiess
(provisional head: Prof. Dr.-Ing Jochen Büchs)

BioVT
Prof. Dr.-Ing. J. Büchs
Ms. Sylvia Diederichs

Mr. Jan-Hendrik Grosch

Mr. Dirk Kreyenschulte

Mr. Simon Roth

Mr. Thomas Palmen
Mr. Ali Poorkhalil
Ms. Lena Regestein, geb. Meißner
Ms. Jana Schilling

New Colleagues
SVT
Prof. A. Mitsos, Ph.D.

MSB
Prof. Dr. D. Kohlheyer

CVT
Prof. Dr.-Ing. M. Wessling

Mr. Moritz Begall

Ms. Loreen-Kristin Andrick

Mr. Patrick Bongartz

Ms. Melda Cakil

Mr. Christoph Westerwalbesloh

Ms. Stefanie Kriescher

Mr. Adrian Caspari

Mr. Alexander Lehmann

Mr. Jeff Cumpston

Mr. Alexander Limper

Mr. Alexander Echtermeyer
Mr. Khaled Elbassyouni
Mr. Falco Jung
Ms. Chryssa Kappatou
Mr. Kaan Karacasulu
Mr. Pascal Schäfer
Ms. Susanne Scholl
Mr. Eduardo Schultz

FVT
Prof. Dr.-Ing. A. Jupke

Mr. Georg Linz

Mr. Marcel Gausmann

Mr. Mojtaba Mohseni

Ms. Teresa Kaiser

Mr. Deniz Rall

Mr. Jan Kampwerth

Mr. Maik Tepper

Mr. Marcel Klinger

Mr. Xin Wie

Mr. Christian Meyer

Ms. Hanna Wolff

Mr. Stephan Sibirtsev

Ms. Melissa Rottscheidt
Mr. Janik Brüll

Mr. Christian Linnartz

BioVT
Prof. Dr.-Ing. J. Büchs
Mr. Bertram Geinitz
Ms. Kira Kauffmann

Farewell
BioVT
Prof. Dr.-Ing. J. Büchs

FVT
Prof. Dr.-Ing. A. Jupke

MVT
Prof. Dr.-Ing. M. Modigell
(Universitätsprofessor i.R.)

Mr. Dirk Kreyenschulte

Mr. Andreas Bednarz

Mr. Maximilian Schelden

Mr. Peter Kucmierczyk

Ms. Maria-Louisa Fischoeder

Mr. Christoph Scheeren

Mr. Michael Soika

Ms. Siri Harboe
Ms. Sandra Jahne

Mr. Tino Schlepütz

Mr. Matthias Kalkert

Ms. Sandra Wewetzer

CSB
Prof. Dr. W. Wiechert
Ms. Christina Krämer

Mr. Nicolas Nauels

MSB
Prof. Dr. D. Kohlheyer
Ms. Christina Krämer

Ms. Hiba Rahman
Ms. Qingqi Yan
Mr. Christoph Zang

Mr. Samuel Leweke

EPT
Prof. Dr.-Ing. A. C. Spiess
(provisional head: Prof. Dr.-Ing Jochen Büchs)

Mr. Daniel Dusella
Mr. Johann Hospital
Mr. Rüdiger Ohs
Ms. Halyna Shkil
Ms. Elke Wilden

SVT
Prof. A. Mitsos, Ph.D.

CVT
Prof. Dr.-Ing. M. Wessling

Mr. Sascha Bastian

Mr. Hans Breisig

Mr. Marc Linzen

Mr. Lucius Esser

Mr. Daniel Penner

Mr. Robert Femmer

Mr. Ganzhou Wang

Mr. Christian Kazner

Mr. Michael Wiedau

Mr. Serafin Stiefel
Mr. Gerd Spalding
Ms. Cristina Gherasim

Publications

In 2016, a remarkable number of research papers from AVT has been published in renowned peer reviewed scientific journals.
For an overview, please refer to our homepage:
Link

