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Key numbers for 2017
The vision of DTU Chemical Engineering is to be acknowledged as a world-leading chemical and biochemical-
engineering department. Below we have listed a selection of our key results in 2017 to show how they 
support our strategic objectives.

* ONE STÅ IS THE EQUIVALENT OF ONE STUDENT STUDYING FULL TIME IN A YEAR
**BASED ON FULL-TIME EQUIVALENT (FTE)

Front page photo:
Ming Liu and Caroline Mosbech working in the BioEng lab, where tailored 
enzymes are applied for optimized biomass conversion and synthesis of  
bioactive compounds. Photo: Thorkild Christensen
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STRATEGIC 
AREA

VISION RESULTS IN 2017

RESEARCH Supports the development 
of sustainable solutions 
in the fields of chemistry, 
biotechnology, food, 
pharma, and energy through 
research and scientific 
advice.

210 SCIENTIFIC ARTICLES IN WOS-INDEXED JOURNALS 
  1 BOOKS & MONOGRAPHS 
  6 CONTRIBUTIONS TO BOOKS 
 31 PHD THESES DEFENCES

INNOVATION An attractive partner for 
university departments and 
research-based industry.

 11 INDUSTRIAL PHDS
  2 INDUSTRIAL POSTDOC

In cooperation with Coloplast, Novozymes, Hempel,  
Haldor Topsøe, DuPont, Novo Nordisk, Freesense, Unibio, 
Rockwool International, Grundfos, and PHX Innovation

EDUCATION Helps to retain, develop, and 
attract knowledge-based 
national working places, 
including companies with 
affiliates abroad.

319 STUDENTS (STÅ*) 
22,6 SINO-DANISH STUDENTS (STÅ*)  
 37 COMPLETED BENG PROJECTS 
 25 COMPLETED BSC PROJECTS 
 70 COMPLETED MSC PROJECTS

ORGANIZATION Attractive place to work for 
ambitious and technology-
passionate staff members.

 52 TECHNICAL/ADMINISTRATIVE EMPLOYEES (FTE**)
111 PHD STUDENTS (FTE**) 
 99 SCIENTIFIC EMPLOYEES (FTE**)  

262 EMPLOYEES IN TOTAL (FTE**) 

33 FACULTY MEMBERS

STAFF DISTRIBUTED BY AGE:

37% 20-29 
34% 30-39 
11% 40-49 
11% 50-59 
 6% 60-69 
 1% 70-80

INTERNATIONAL SCIENTIFIC STAFF:

 4% AFRICA 
30% ASIA 
58% EUROPE 
 5% MIDDLE EAST 
 1% NORTH AMERICA 
 2% SOUTH AMERICA
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Welcome to our Annual Report 2017. This year has been a year 
of growth, new collaborations, and remarkable results.

Education to the benefit of the industry
Education and research is at the heart of our department. We 
offer a wide range of educational programmes, all with their 
basis in the core disciplines of chemical engineering. In 2017, 
we led 83 courses at Bachelor’s and Master’s level, 11 of which 
within the frames of the Sino-Danish Center for Education 
and Research. We also facilitated a large experimental summer 
course for 66 American students and 15 Chinese students at 
our annual Summer University and taught 11 PhD or com-
bined PhD and continuing education courses. Our faculty 
has been busy providing our students with the best education 
possible—to the benefit of both domestic and international 
industry in the field.

Strong research and innovation
Our education is research-based and therefore dependent on 
strong research environments at the department, covering the 
important areas of chemical and biochemical engineering. 
The landscape is constantly changing, and we are continuously 
seeking to adapt our research themes according to present and 
future needs and funding opportunities. In this way, we have 
secured a large degree of stability and development over the 
years. In 2017, we have also seen a considerable development 
with many new projects and collaborations and raised sig-
nificant funding that will secure a strong future development 
within biotechnological production in collaboration with other 
DTU departments—and within coatings science and technolo-
gy within the frames of the new Hempel Foundation Coatings 
Science and Technology Centre.

A large part of our research and innovation happens in the 
form of PhD projects. 31 PhD students have finished their pro-
jects during 2017, and we have taken in a corresponding num-
ber of new PhD students. This large amount of activity creates 
a dynamic setting where new areas are gradually implemented 
as new needs and funding arise. One of the remarkable results 
in 2017 was when Associate Professor Anne Ladegaard Skov 
defended her doctoral thesis and received the degree of Doctor 
Technices at the annual DTU Commemoration Day. 

Close collaborations with industry 
Many of our activities are carried out in close collaboration 
with industry, an important part of our field of operation. 
Examples of this are seen within BIOPRO under the leadership 
of Professor Krist V. Gernaey, and the consolidation of our KT 
Consortium, where we collaborate with large international 
companies within process systems engineering. We expect 
development within this area in order to cover an increasing 
amount of activities at our department in the years to come. 
During 2017, Professor Georgios Kontogeorgis took over the 
leadership of KT Consortium from Professor Rafiqul Gani who 
retired at the end of the year after a very productive career. I 
want to thank Professor Gani for his great contribution to the 
development of the department. I also would like to thank Lars 
G. Kiørboe for many years as head of our Pilot Plant, a posi-
tion taken over by Steen Larsen. We welcome Steen with great 
expectations for the future development of the Pilot Plant. 

As mentioned above, our department is experiencing a very 
positive development with still more students and expanding 
research activity. More activity inevitably leads to an increased 
pressure on our infrastructure. Luckily, this year we have initi-
ated the design of our new Building 228A with expected com-
pletion by January 2020. The new facilities will contain both 
laboratories and pilot halls. This extensive project will demand 
a significant effort in the next couple of years. 

It is a privilege to be heading an organization with so many 
talented and dedicated employees in all positions, and with a 
constant inflow of new, energetic students. The future looks 
promising. I hope that you will enjoy reading about our great 
many activities as you flip through the pages of this annual 
report for 2017.  

Welcome

Kim Dam-Johansen 
Professor, Head of Department

A tailor-made rotor setup used for the 
characterization and testing of non-fouling 
coatings in the PhD research study by 
Xueting Wang at DTU Chemical Engineer-
ing CoaST Research Centre. 

Photo: Thorkild Christensen
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HIGHLIGHTS

GREEN CHALLENGE 
SDC students sharing their green projects 
at the 2017 Grøn Dyst (Green Challenge) 
at DTU. The Green Challenge is a student 
conference where future engineers meet, 
share, and inspire each other within envi-
ronmental sustainability.



8 9

HIGHLIGHTS 2017

APRIL

3 April
HEMPEL-DTU AWARD WINNERS r  t 
Thirty students from Espergærde High School visited DTU for a day 
of science in connection with winning the 2016 Hempel-DTU Award 
for their efforts to engage students in engineering and science. Some 
of the many exciting experiences on the agenda were the marvellous 
world of paint science by Associate Professor Søren Kiil, a tour of the 
department’s pilot facilities by Head of Pilot Plant Lars Kiørboe, and 
a tour of the Centre for Oil and Gas. The 2017 award was given to 
Holstebro Technical High School and Egaa High School by Head of 
Department Kim Dam-Johansen during the Unge Forskere (Young 
Scientist) competition in Copenhagen. 

26 April
ELASTYRENPRISEN TO OLE HASSAGER y

The Danish polymer award ATV Elastyrenprisen was this year award-
ed to Professor Ole Hassager. The award was given in recognition of 
his long-standing career as researcher and educator within polymers 
and plastic where he has delivered research at a high level and is 
known to be an excellent teacher. In the motivation for the awarding 
of the prize, Ole Hassager’s contributions within rheology—the study 
of fluidic and deformation properties of materials affected by mechan-
ical forces—was emphasized. 

MAY

5 May 
COUNTRY SEMINAR IN PROSYS
The Process and Systems Engineering Centre (PROSYS) hosts a 
country seminar every year. During this seminar, new employees
have a chance to introduce different aspects of their native countries:
history, culture, and must-see places. The event ends up with tasting 
a variety of typical dishes from different counties, in a friendly 
atmosphere. This year, the seminar included presentations from 
Turkey, Poland, Portugal, Denmark, Czech Republic, Iran, Spain, 
India, and Colombia.

JUNE

6-8 June
KT CONSORTIUM ANNUAL MEETING AND ANNOUNCEMENT OF 
NEW HEAD OF KT CONSORTIUM u

54 delegates from industry and academia from around the world were 
gathered for a three-day Annual Meeting in Elsinore north of Copen-
hagen. The focus of the conference was on how to ensure that research 
and innovation go hand in hand with the future needs of society. At 
the meeting, it was announced that Professor Georgios Kontogeor-
gis had been appointed new Head of KT Consortium. He succeeded 
Professor Rafiqul Gani, who for many years was Head of the CAPEC 
centre. Thanks to Professor Kontogeorgis’ many years as Head of AT 
CERE, he is an experienced networker who has succeeded in building 
a large and strong consortium.

21-23 June
CERE DISCUSSION MEETING 
No less than 17 companies from 10 different countries were present at 
the 2017 CERE Discussion Meeting, reflecting on the strength of the 
CERE industrial Consortium. 

23 June
STRONGER DANISH-CHINESE COLLABORATION i

A stronger collaboration was on the agenda as delegates from the 
Institute of Process Engineering, Chinese Academy of Sciences, and 
DTU Chemical Engineering met to discuss the aim of a joint research 
and education centre within Chemical and Biochemical Engineering 
under the existing Sino-Danish Center for Education and Research, 
also known as SDC. The completion of the seminar also provided a 
chance to see how ‘green technologies’ are being implemented in the 
programme in real life—as part of the Green Challenge at DTU. Both 
Danish and Chinese SDC students shared their green projects as part 
of the MSc programme. This year's Grøn Dyst (Green Challenge) 
student projects included: ‘A green approach of production of aerogels 
from waste clothes’, ‘Sustainable production of algae at Avedøre—A 
case study’, ‘A membrane technology-based fresh-keeping device for 
fruit and vegetables’, and ‘Utilization of wastewater generated from 
sweet potato starch production for cultivation of functional strains’.

yePhoto: Thorkild ChristensenPhoto: Niels Grolin

JANUARY

1 January
ESTABLISHMENT OF NEW RESEARCH CENTRE
As per 1 January 2017, the Hempel Foundation Coatings Science and 
Technology Centre (CoaST) was established. The centre, headed by 
Kim Dam-Johansen, will support development, production and use of 
coatings with improved sustainability profiles over the lifetime of the 
coating.

FEBRUARY

February
ANOTHER AWARD FOR MICROFLUIDICS VIDEOS  
The video about Microfluidics won yet another award, this time as 
Best Animation Video at the Copenhagen Film Festival.

20 February
METTE FREDERIKSEN VISITS DTU CHEMICAL ENGINEERING q 
Under the theme ‘Creation and retention of industrial jobs in Den-
mark’, the leader of the Social Democratic Party visited DTU Lyngby 
campus. Among many exciting activities on her schedule was a visit 
to our Pilot Plant where Head of Department Kim Dam-Johansen 
explained about some of our research.

MARCH

March
AN EXCURSION WITH POLYTECHNIC STUDENTS IN 1913 w

In an essay written by Professor Emeritus John Villadsen, the very ori-
gins of chemical engineering in Denmark, and thus of our department 
as we know it today, are carefully described. The narrative takes its 
point of departure in an old photograph of a handful of young Danish 
polytechnic students visiting the Drägerwerk factory in Germany.

17 March
ANNE LADEGAARD SKOV DEFENDED HER DR. TECH THESIS e

Anne Ladegaard Skov defended her Dr. Tech thesis, five years’ worth 
of research on ‘Silicone-based Dielectric Elastomers’. Anne Ladegaard 
Skov’s thesis provides the most thorough insight into the potential of 
dielectric elastomers to date within this scientific area. On 28 April, 
she received her degree at the annual DTU Commemoration Day. 

24 March
STATOIL PRIZE FOR RESEARCH INTO ARTIFICIAL MUSCLES 
Associate Professor Anne Ladegaard Skov received the Statoil Award 
2017 for her internationally acclaimed research within the field of 
dielectric elastomers.

wq r Photo: Sanne Vils Unge Forskere Photo: Tom Jersø/ATVt
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Photo: Christian Ove Carlsson

JULY

2-6 July
DPC HOSTS ISPO CONFERENCE
The International Workshop on Silicone Polymers (ISP02017) was 
successfully held by the Danish Polymer Center (DPC). The confer-
ence comprised 96 participants from all over the world, representing 
26 companies and 15 universities. Thirty-three presentations on 
silicone polymers were given, ranging from how to make science into 
innovations over advanced chemistries to characterization and utiliza-
tion of silicone polymers and cross-linked silicone rubbers.

3-28 July
SUMMER UNIVERSITY o

Again this year, our Summer University brought together international 
students as no less than 66 students from the USA, two students from 
Italy, 15 students from the Sino-Danish Center (SDC), and four Dan-
ish DTU students worked hard in the Pilot Plant at DTU Chemical 
Engineering.

AUGUST

22 August
BIOENG ANNUAL RESEARCH DAY  
BioEng celebrated their annual Research Day at Comwell Borupgaard. 
Everyone presented their projects and synergies and interdisciplinary 
collaboration were identified.

SEPTEMBER

22 September
PROFESSOR KIM DAM-JOHANSEN GAVE AN INVITED LECTURE  
AT TSINGHUA CHEMICAL ENGINEERING
Professor and Head of Department Kim Dam-Johansen gave an invit-
ed lecture at Tsinghua Chemical Engineering, China entitled ‘Clean 
Energy and Quantitative Product Engineering—A history of research 
for the benefit of society’. 

24-25 September
NEW JOINT EDUCATION BASED RESEARCH  
AND INNOVATION CENTRE a

After participating in the SDC workshop and the opening ceremony 
of the House of Danish Industry Foundation (DIF) SDC building with 
the presence of HRH Crown Prince Frederik, Head of Department 
Kim Dam-Johansen and Suojiang Zhang, Director of IPE, Chinese 
Academy of Sciences, signed the Memorandum of Understanding to 
establish the new joint Center for Sustainable Process Engineering. 
The centre is the result of many years of strong Danish-Chinese collab-
oration between the two partners.

OCTOBER

1-5 October
WORLD CONGRESS OF CHEMICAL ENGINEERING (WCCE10)
The WCCE conference series covers all aspects of chemical engineer-
ing, and was this year organized jointly with ESCAPE27, an annual 
event for everybody involved in process systems engineering. PROSYS 
participated with a delegation of 19 persons (faculty, postdocs, PhD 
students) to present the most prominent recent research results of 
PROSYS.

9-11 October
NORDIC FLAME DAYS IN STOCKHOLM
The 2017 Nordic Flame Days is an annual event for everybody 
involved in combustion or combustion-related processes. CHEC par-
ticipated with nine PhD students who presented their work. 

HIGHLIGHTS 2017

5-10 October 
INSTALLATION OF THE YSTRAL, CONTI-TDS 1 
CoaST established an industrial collaboration with Ystral Gmbh and 
Hempel A/S on in-line dispersion and wetting techniques in coating 
production. As part of the collaboration, an Ystral in-line mixer, Con-
ti-TDS1, has been installed at the department.

12 October
SCIENCE TALENT FORSKER CAMP VISIT s 
As part of the Science Talent Forsker Camp, 16 high school students 
got the chance to find out what it means to be a researcher and chem-
ical engineer at DTU Chemical Engineering. Students got to work in 
real life laboratories at PROSYS research centre and experience large-
scale production in the department’s pilot plant facilities.

12 October 
THE HEMPEL FOUNDATION BOARD OF TRUSTEES VISIT COAST 
The Hempel Foundation Board of Trustees visited the coating research 
facilities at DTU Chemical Engineering. The tour started with a poster 
presentation, which summed up the CoaST research areas, presented 
by Associate Professor Søren Kiil, followed by an introduction to the 
CoaST facilities conducted by Chief Consultant and Head of laborato-
ries Claus E. Weinell. Next, a few hands-on case studies were present-
ed at the experimental testing setups developed at the CoaST research 
centre.

23-27 October
PROFESSOR GEORGIOS KONTOGEORGIS GAVE AN INVITED 
LECTURE AT CBTERMO 2017
Professor Georgios Kontogeorgis gave an invited lecture entitled 
‘Equations of State in Three Centuries—Are we closer to arriving to 
a single model for all applications?’ at the IX Brazilian Conference 
CBTermo 2017.

27 October
NEW HEAD OF WORKSHOP d

We said goodbye to Head of Workshop Ivan Horst Pedersen after 28 
years of service at the department. Ivan can look back at a job well 
done and pass on the torch to the next generation and successor Søren 
Vestergaard Madsen.

NOVEMBER

1 November
NEW HEAD OF PILOT PLANT
After 12 years as Head of DTU Chemical Engineering’s Pilot Plant 
facilities, Lars Kiørboe retired. He can look back at an extraordinary 
development of the plant, and the department can look forward to its 
continuation under the leadership of Steen Larsen.

23 November
CHEC ANNUAL DAY 
On 23 November, CHEC invited their industrial partners and the 
entire CHEC group to share their newest developments and visions for 
the future. Approximatively 100 people participated. CHEC has grown 
a lot over the years with new and exciting research activities and 2017 
was no exception, and ambitions for the future are still high.

24 November
DPC 13TH ANNUAL POLYMER DAY
Forty-six participants, both representatives from the Danish plas-
tic industry and from the academic world, were gathered to share 
knowledge and research on polymers. The programme included 
presentations from a wide range of current polymer research, and the 
participants could leave DTU with new knowledge about many areas.

FIVE DEPARTMENTAL SEMINARS
Throughout the year, we have hosted five departmental seminars with 
invited speakers from all over the world representing industry and 
academia. The seminars were well organized by Associate Professor 
Ioannis V. Skiadas and included lectures from Associate Profes-
sor Bradley D. Olsen from MIT, Andrea Saltelli from University of 
Bergen (UIB) and ICTA—Universitat Autonoma de Barcelona (UAB), 
Christos T. Maravelias from the University of Wisconsin, Madison, Dr. 
Pieter Schmal, Head of PSE Acadamic, and Professor Sandra Kentish 
from the University of Melbourne.

aoi dsuPhoto: Christian Ove Carlsson Photo: Bo Yan Photo: Christian Ove Carlsson
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ADVISORY BOARD

ORGANIZATION RESEARCH CENTRES

LARS PETERSSON
CHIEF OPERATING OFFICER,  
EXECUTIVE VICE PRESIDENT,  
HEMPEL A/S

“At Hempel we strive every day to solve the challenges of our customers 
by providing coating solutions which protect their assets, lower their im-
pact on the environment, and enhance their performance. In that quest 
for solutions, DTU Chemical Engineering is an invaluable partner for us 
to tap into the latest research within the fields of formulations, process-
es, and sustainability. Cooperating with DTU Chemical Engineering also 
creates an excellent opportunity for attracting talent and developing 
future and existing Hempel employees.”

BJERNE CLAUSEN
PRESIDENT & CEO,  
HALDOR TOPSØE A/S

“Topsø’s solutions within catalysis help solve some of the world’s most 
serious challenges. In order to develop our products and meet future 
needs, our close partnership with DTU Chemical Engineering is indispen-
sable. We aim for the same high scientific and quality standards, and in 
Topsøe we are greatly inspired by the remarkable knowledge, drive, and 
curiosity of the students and candidates from DTU Chemical Engineering.”

THOMAS VIDEBÆK
CHIEF OPERATING OFFICER,  
NOVOZYMES A/S

“At Novozymes, we aim at finding biological answers, for better lives, in 
a growing world. Fermentation technology holds an enormous potential 
and every day we work together with partners around the world to im-
prove chemical processes. Thereby reducing the need for scarce resourc-
es for the benefit of consumers, our partners, as well as the planet.”

LARS BANG
EXECUTIVE VICE PRESIDENT,  
H. LUNDBECK A/S

“Implementing manufacturing of new medicines and continuously 
exploit innovative new technologies to optimize manufacturing is key to 
the competitiveness of Lundbeck. Through a long-term partnership with 
DTU Chemical Engineering, we are working together with a world-class 
research group. It has significantly increased our technological compe-
tences and capabilities. At the same time it has improved our network 
and thereby the basis for attracting the right new engineers to drive 
further progress.”

▲

 AT CERE
Applied Thermodynamics, Transport Processes and Proper-
ties, Mathematical Modelling, Materials Science, Petroleum 
Technology, Enhanced Oil Recovery, Co2 Capture and Gas 
Hydrates, Energy Resources.
Contact: Professor Georgios Kontogeorgis—gk@kt.dtu.dk—Phone: +45 4525 2859

▲

 PILOT PLANT
Designing and building large-scale plants, Unit operations, 
Industrial chemical processes, Operational experience, Design 
of components, Plant safety, Good Manufacturing Practice.
Contact: Steen Larsen—stelar@kt.dtu.dk—Phone +45 4525 2804

Process Systems Engineering (PSE), Process Intensification 
and Integration (PII), Process Design and Control, Industrial 
Fermentation Technology, Biocatalysis, Microfluidics.
Contact: Professor Krist Gernaey—kvg@kt.dtu.dk—Phone: +45 4525 2970

▲

 PROSYS

▲

 DPC
Polymer technology, Polymer chemistry, Rheology, 
 Filament stretching rheology, Surface modification, 
Silicone polymers and elastomers.
Contact: Associate Professor Anne Ladegaard Skov—al@kt.dtu.dk—Phone +45 4525 2825

Catalysis, Inorganic chemistry, Combustion and flue 
gas cleaning, Diagnostics, Gasification, Pretreatment of 
biomass, Coatings, Pharmaceuticals.
Contact: Professor Kim Dam-Johansen—kdj@kt.dtu.dk—Phone: +45 4525 2845

▲

 CHEC

Sustainable coatings technologies including raw material 
engineering, smart formulation and production principles, 
application and testing, and tailor-made functionalities.
Contact: Professor Kim Dam-Johansen—kdj@kt.dtu.dk—Phone +45 4525 2845

▲

 COAST

COOPERATING COMPANIES
A.P. Møller-Mærsk
Addifab
Agro Korn 
Akzo Nobel
Alfa Laval 
Aminord 
Aquaporin
ARKEMA FRANCE
Arla Foods
ART photonics
AstraZeneca
At Sea Technologies
B&W Energy 
Babcock & Wilcox 

Vølund
BASF
BAWAT
BAYER
Beyond Coffee
BiCT
Bio Aqua 
Biofos
Bioneer
Biopro
BioProdict
BP 
Calsep 
Cargill
Carlsberg
CelluComp 
ChemStream
Chevron
Chr. Hansen
Chreto 
CILNorth
Ckj Steel 
CLEA
c-Lecta
CMC Biologics 
Coloplast
Conocophillips 
COWI
CP Kelco
C-Tech
DaCoFi
Dansk Gasteknisk 

Center 
DHI
DSM
DuPont
eCoast Marine Research
Electrochaea.dk 
ENGIE 
Envidan
Esbjerg Farve- og 

Lakfabrik

Evocatal
Evonik
ExxonMobil 
FCC Aqualia
FermBiotics
Fermentation Experts
FiberVisions 
Firmenich 
FLSmidth 
Foss 
FreeSense 
GASSCO 
GASSNOVA 
GDF-SUEZ 
GEA Process 

Engineering
Gelest 
Genencor
Givaudan
GlaxoSmithKline
GLYCOM 
Grundfos
H. Lundbeck 
Haldor Topsøe
Hempel
Hempel Foundation
Hess 
HOFOR
Hortimare 
Huntsman Polyurethanes
Hwam 
Højmarks Group BHJ
IBUS Innovation 
JANSSEN 

pharmaceutica
Kalundborg forsyning 
KBC 
KMC
LEAP Technology
LEGO
Lentikats
Leo Pharma
LevOss 
Lihme Protein Solutions 
Linde 
Liqtech International
LPS
Luxcel
Maersk Oil 
MAN Diesel & Turbo 
Melissa 
Meneta
Microfluidic ChipShop
Micronit
Mitsubishi
MOL 

Morgenfruerne 
NanomyP
National Oilwell Varco 
Nestle Jacobs 
Nordic Bioenergy
Nordic Sugar
Nordisk Tang
Nova Pangea
Novo Nordisk
Novozymes
NxPAS ApS
Ocean Rainforest
OceanBasis
ParticleTech 
Petrobras 
Pfizer 
PHX Innovation
Process-design
Processium
ProSim 
Prozomix
Q-Interline
Radiometer
Rambøll
Rockwool
RWE 
SBM Offshore
Scheider Electric
Schlumberger
Schneider Electric 

Software
Shell 
Sigma Aldrich
Sika
Sinopec 
Solvionic
S-PACT
SpinChem
Statoil 
Supren
Syngenta
Teknologisk Institut 
Tetra Pak Packaging 

Solutions
TOTAL 
Trioplast
Trojan technologies
Unibio
Unicense
UNILEVER
Union Engineering 
Veolia Krüger
Wacker
Welltec 
Xellia Pharmaceuticals
Ørsted

DTU Chemical and Biochemical Engineering is home to seven research 
centres—each focusing on their area of expertise. Below you can get a quick 
overview of the centres and their respective research areas. To learn 
more about our research, recent results, or current projects, please visit  
www.kt.dtu.dk/research.

Bioprocess enzyme technology, Enzyme discovery, 
Enzyme kinetics, Enzyme engineering, Biocatalysis, Re-
active separation technology, Biorefining, Bioconversion.
Contact: Professor Anne S. Meyer—am@kt.dtu.dk—Phone: +45 4525 2800

▲

 BIOENG

Steen Larsen

PILOT PLANT

Head of 
Department

Advisory 
Board

Study
Committee
Anker Degn
Jensen

Workshop 
& buildings

Secretariat
Gitte Brandt
Facility Management
IT, Support 
& Development
HR Coordinator
Education Coordinator
Projects & Development
Communication
Fundraising

Committees/Boards
Study board (elected/appointed)
Research & Innovation (appointed)
Cooperation (elected)
Work environment (elected)

Leader group
Heads of centres
Secretariat
Committees and boards

Anne Ladegaard
Skov

DPC
Georgios
Kontogeorgis

AT CERE CHEC CoaST PROSYS
Krist Gernaey

BioEng
Anne S. Meyer

FACULTY

KT 
Consortium

BEng Chem 
& Bio Eng

MSc
Advanced 
& applied 
chemistry

MSc
Petroleum

Engineering

MSC
Chemical &

Biochemical 
Engineering

MSC
Chemical &

Biochemical 
Engineering

(SDC)

BEng Chem 
& Int.Bus

Georgios
Kontogeorgis

Kim Dam-
Johansen

Kim Dam-Johansen
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RESEARCH & 
INNOVATION 

From left, Student Dennis Skov Kloth on 
the controls together with Postdoc Susana 
Raquel Melo de Almeida, Associate Pro-
fessor Nicolas von Solms, and Associate 
Professor Philip Loldrup Fosbøl. 
A new technology is being developed 
which allows for low energy consumption 
during biogas upgrading for production of 
green CO2 (BioCO2) and biomethane. The 
absorber being controlled will be extended 
and made mobile for biogas upgrading at 
a waste water facility and at manure sites 
in Denmark.

Photo: Thorkild Christensen
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Farmers’ know-how revived  
for bioenergy

The energy potential of manure can 

be significantly increased through a 

contemporary chemical engineering twist 

to an abandoned agricultural technique. A 

collaboration between Associate Professors 

Ioannis Skiadas and Hariklia Gavala and 

PhD student Anna Lymperatou has resulted 

in a three-fold increase in the amount of 

methane produced from the solid fraction of 

swine manure, under lab conditions. 

Methane is a highly desirable product 
as it can be directly stored, transported, 
and distributed in the Danish natural gas 
system. Unlike the lab setup in the proj-
ect, the existing digesters in the Danish 
biogas industry are built for liquids and 
are not optimal for pumping of solids.

“Due to the limited amounts of solids we 
can pump in the existing digesters, we 
cannot achieve a 200 per cent increase 
in the methane production from the 
full-scale biogas plants as we did in the 
lab, but something like 25-30 per cent 
does seem realistic. This would benefit the 
economy of this industry, and also be an 
important contribution to the realization 
of the ambitious Danish bioenergy policy,” 
Ioannis Skiadas comments.

Transforming an old farmer’s practice 
to an industrial process
One of the challenges in relation to the 
use of manure for bioenergy purposes 
is its high content of ammonia from the 
animals’ urine. The project, a collabo-
ration between the PILOT PLANT and 
BioEng centres, turns this problem into 
an advantage by bringing the ammonia 
to use. Through their innovative Aque-
ous Ammonia Soaking (AAS) technique, 
fibres from straw and other biomass 

products are soaked in ammonia. The 
process greatly enhances the methane 
yield, as a much higher proportion of 
this so called ligno-cellulosic biomass 
becomes available for methane genera-
tion.

“In a way, the technique mimics an old 
farmer’s practice. Half a century ago, it 
was common to apply gaseous ammonia 
on straw piles. Not to produce bioenergy, 
but to make this cheap feedstock more 
available to be digested by cows. We are 
doing a similar thing as a pretreatment 
for bioenergy production, only without 
involving cattle. After the process, the 
ammonia is removed under strictly con-
trolled conditions. Then, we let microbes 
digest the ammonia-soaked biomass and 
convert it into methane,” explains Ioannis 
Skiadas. 

The old farmer’s practice was aban-
doned—and even forbidden—for envi-
ronmental reasons, as it transpired that 
the airborne release of ammonia had 
several harmful effects.

“In our context, the ammonia will of 
course not be released. It is captured and 
recycled for further soaking.”

Significant contribution to energy policy
Currently, only 10 per cent of the swine 
manure in Denmark is used as feedstock 
for biogas production. The remaining  
90 per cent is dispersed on fields. On the 
upside, this does contribute to fertil-
izing, but also causes smell issues and 
other environmental concerns. Thus, it 
is a key energy policy target to increase 
the proportion of manure used in biogas 
production.

“Progress on increasing the proportion 
of manure used for bioenergy has been 
halted by the lack of economic incentives 
for the farmers and biogas plant owners. 
When the methane yield is increased, this 
incentive becomes higher,” says Ioannis 
Skiadas, further emphasizing:

“If all manure from swine, cattle, and 
poultry was utilized, this would trigger 
a many-fold increase in the production 
of biogas in Denmark. This would be a 
huge contribution to achieving the long-
term renewable energy targets, while also 
solving several environmental challenges 
involved in the current use of manure.”

PILOT PLANT ▲

The AMMONOX project

The research within pretreatment of biomass for energy production was 
carried out at the PILOT PLANT centre and at the BioEng centre, DTU Chemical 
Engineering, as part of the AMMONOX (Ammonia for Enhancing Biogas Yield 
& Reducing NOX) project funded by Energinet.dk, ForskEL. The Danish Gas 
Technology Centre, Nordic Bioenergy ApS, and Envidan A/S were partners in 
the project, which ran from 2013-2017. 

▲

Associate Professor Ioannis Skiadas and 
PhD student Anna Lymperatou in front of 
a plant for pilot scale organic synthesis 
made of glass and stainless steel. 

Photo: Thorkild Christensen
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Enzymes convert CO2 into    
high-value products

Increased atmospheric levels of carbon 

dioxide, CO2, are commonly known as the 

number one cause of global warming and 

climate change. Efforts at the BioEng 

centre aim at alleviating the CO2 increase 

by using CO2 as a feedstock for production 

of fuel and chemicals. An enzyme-catalysed 

system is used at the centre to convert CO2 

into methanol (CH3OH), a useful fuel, while 

producing either gluconic acid or xylonic 

acid at the same time. Both gluconic acid 

and xylonic acid are categorized by the US 

Department of Energy to be among the top 

30 potential basic precursors relevant for 

synthesis of high value chemicals and fuels.

CO2 is an end product of many natural-
ly occurring and industrial processes. 
Burning of fossil fuels in thermal power 
plants as well as facilities like cement 
and steel factories contribute heavily to 
CO2 emissions. However, both the car-
bon and the oxygen in CO2 are potential 
feedstocks for a wide range of products 
including fuel, food, and precursors for 
polymers and other valuable chemicals. 

“At BioEng we look into enzyme-catalysed 
processes that can utilize CO2 in new pro-
cesses. Enzymes are able to work under 
mild conditions. i.e. normal pressure and 
moderate temperatures, and can convert 
CO2 in the air directly into formic acid 
and other chemicals including methanol,” 
explains Fauziah Marpani. She recently 
handed in her PhD thesis at BioEng, 
DTU Chemical Engineering.

As the enzymes do not require high 
temperatures and pressure, the chance 
of creating sustainable solutions with 
low energy input is high. Further, the en-
zymes are highly specific, meaning they 
yield the desired end product without 
producing other substances. 

Three different enzymes are required
No single enzyme is able to reduce CO2 
all the way to CH3OH. Three steps are 
needed, each catalysed by a different 
enzyme. In Fauziah Marpani’s setup, 
three enzymes are applied which can all 
use the same cofactor for the reducing 
equivalents’ electron supply, namely 

NADH (nicotinamide adenine dinucle-
otide). NADH is found in all living cells, 
and serves as a reducing agent to a wide 
range of enzymes.

The need for NADH in the enzymatic 
process is high. Since each of the three 
steps requires NADH, the total (molar) 
consumption is three times the amount 
of the methanol produced.

Therefore, it is really good news that 
BioEng has managed to design a dual 
system, where NADH is regenerated 
synchronously with its consumption in 
the enzymatic CO2 conversion process.

“Enzymatic conversion of CO2 to useful 
products is a new approach to reduce 
CO2 levels that simultaneously provides 
a sustainable supply of high demand 
products. I really do envisage a future, 
where industrial CO2 emitters have 
devices with immobilized CO2 converting 
enzymes installed in their exhaust pipes 
so that they can both reduce emissions 
and at the same time create value from 
the CO2 exhaust streams by producing 
useful chemicals. Our immediate aim is to 
generate robust enzymes supporting this 
scenario,” says Professor Anne S. Meyer, 
Head of BioEng.

Reactions run in parallel
In the system, CO2 is reduced into 
methanol (CH3OH) via two interme-
diate products, formaldehyde (CHOH) 
and formic acid (CHOOH). Each step 

requires NADH, which is oxidized to 
NAD+. To avoid loss of the expen-
sive NADH co-factor, and at the same 
time generate value, Fauziah Marpani 
regenerates NADH by running a second 
reaction in parallel. This reaction is 
either the oxidation of xylose to xylonic 
acid or the oxidation of glucose into 
gluconic acid. 

The coupled reactions demonstrated a 
high biocatalytic productivity.

“The production of xylonic acid and 
gluconic acid provides a valuable addition 
to the important regeneration of NADH. 
This highly useful by-product increases 
the chances of converting CO2 into metha-
nol in an economically feasible way,” says 
Fauziah Marpani.

“We have now passed the proof of concept 
stage for enzymatic CO2 utilization. In 
2017, via Fauziah Marpani’s PhD work, 
we thus attained reaction optimization of 
the methanol formation step by designing 
synchronous enzymatic reduction and co-
factor regeneration via kinetic modelling. 
The next priority is to further improve the 
biocatalytic cascade reaction by improv-
ing the enzymes. We also plan to calculate 
the energy requirements, including de-
termining the thermodynamic equilibria 
of the reactions in the designed reaction 
cascade,” says Professor Anne S. Meyer, 
Head of BioEng. 

BIOENG ▲

Fauziah Marpani was awarded a prestigious scholarship from the Ministry 
of Higher Education Malaysia and Universiti Teknologi MARA (UITM). 
Fauziah did her PhD work at DTU Chemical Engineering on ‘Enzyme Immo-
bilization and Redox Enzyme Kinetics in Membrane Bioreactor Systems’. 
After returning to Malaysia, she has resumed her post as a senior lecturer 
at UITM.

The research continues at DTU with two new PhD projects. Christian Før-
gaard Nielsen will carry out ‘Discovery and Engineering of new Enzymes for 
Efficient Enzymatic Conversion of CO2’. His project is funded by BioValue 
SPIR and DTU Chemical Engineering. Zhibo Zhang investigates ‘Use of Ionic 
Liquids and Support Materials for High Performance Enzymatic Conversion 
of CO2 into Formic Acid and Formaldehyde’. This project is sponsored by 
the Institute of Process Engineering, Chinese Academy of Science, and 
DTU Chemical Engineering. Both of these new PhD projects are designed 
to bring conversion of CO2 into useful products via enzyme-catalysis even 
closer to implementation.

▲
▲

Experimental proof of concept for enzy-
matic CO2 conversion to CH3OH has been 
achieved via diligent experimental work 
and enzyme kinetics modelling. 

Photo: Thorkild Christensen
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Oil under pressure

Oil reserves are decreasing, pushing 

extractors to look for ‘the black gold’ at 

unorthodox locations deep in the ground. 

This causes problems, partly because—as 

the NextOil project at AT CERE has shown—

it is a lot more complex to measure salts 

and other chemical elements in the deep 

reservoirs than previously assumed. It is 

important to know the solubility limits of the 

salts to avoid clogging of the pipes due to 

precipitation.

It is hardly a secret that oil is a scarce 
resource. This poses several challeng-
es: One is to develop new, sustainable 
energy resources to replace oil in the 
long run. Another is to find better ways 
to reach oil reserves embedded in less 
accessible reservoirs. 

NextOil—which stands for ‘New Ex-
treme Oil and Gas in Denmark’—has 
been on the case since its start in 2012. 
The project aims to reduce the technical 
and economic risks in developing oil and 
gas from so-called HP/HT (High Pres-
sure/High Temperature) reservoirs. 
Located deep underground, HP/HT 
fields have temperatures above 150 
degrees Celsius and pressures of more 
than 700 bar, making the conditions of 
extraction troublesome. 

“In HP/HT areas there are sulphide 
salts that are not found in places where 
pressure and temperature are moderate. 
And these salts can pose a problem for the 
production. If the solubility limits of these 
salts are known as function of tempera-
ture and pressure, it is possible to adjust 
the process conditions in such a manner 
that precipitation on the walls of the pipes 
is avoided. This would not be a big prob-
lem if we had easy and effective methods 
for measuring them—but, unfortunately, 
we do not.” says Associate Professor Kaj 
Thomsen, who is heading the NextOil 
project at DTU Chemical Engineering’s 
research centre AT CERE.    

The measurements of the solubility 
of sulphide salts that have been made 
earlier in the history of chemical 
engineering do not really show what 
they were supposed to. In fact, they are 
so imprecise that they are misleading, 
and a big part of NextOil has been to 
develop a theoretical foundation for 

better measurements. Based on the new 
measurements performed in the NextOil 
project, it is possible to improve current 
thermodynamic models, such as the 
Extended UNIQUAC model used in the 
ScaleCERE software so that they are able 
to predict the precipitation of sulphide 
salts. Such models can help to determine 
suitable process conditions to avoid 
clogging of pipes by precipitation. Al-
ternatively, such models can be used for 
determining the feasibility of a certain 
production.

“We have established that earlier meas-
urements of the solubility of zinc, lead, 
and iron sulphide are very inaccurate. We 
used a tool called ICP-OES (Inductively 
Coupled Plasma Optical Emission Spec-
tometry) that can be used to measure very 
small amounts of chemical elements. Our 
analysis reveals that the deep reservoirs 
are more complex and unknown than pre-
viously thought, and this is vital knowl-
edge when advancing the production in 
HP/HT fields,” says Kaj Thomsen.  

Industry wants knowledge
The NextOil research findings thus lay a 
foundation for further advancement: If 
the industry extracting the oil from HP/
HT reservoirs can stop making scientif-
ically unwarranted assumptions based 
on previous inaccurate measurements, 
then economic losses and technical 
trouble can likely be avoided. And new, 
more precise, measuring methods can be 
allowed to see the light of day.   

“The industry is very interested in our 
findings and what they can mean for the 
future of HP/HT extraction. We have put 
our finger on some problems that need 
to be solved. There have been incidents, 
for example in the UK part of the North 
Sea, where HP/HT oil fields have gone 

out of hand because the extractors were 
not conscious about some of the potential 
problems. The industry has an immense 
interest in knowing what they are dealing 
with,” says Kaj Thomsen. 

Many of the HP/HT reservoirs are found 
offshore, including in the North Sea and 
the Gulf of Mexico. The oil extracted 
from these fields is not only utilized as 
fossil fuels but also to make materials, 
such as plastic. Development of oil pro-
duction in these areas comes with a risk—
but they can be highly rewarding if done 
on a sound foundation of knowledge.

A sustainable angle
Not only the oil industry can benefit 
from the results of NextOil. The project 
also points us towards more effective 
ways to access greener energy resources:  

“In a number of years’ time, the oil will be 
gone. But another, more sustainable, way 
to produce energy is geothermal energy 
sources—the heat that is already stored 
in the Earth. Our research applies to this 
area as well,” says Kaj Thomsen.

Geothermal energy is already used to 
generate district heating in Denmark, 
for instance at the Amagerværket CHP 
plant in Copenhagen and at two differ-
ent plants in Jutland. It is still on a small 
scale, in Denmark as well as interna-
tionally, but the potential will need to 
be developed for the energy needs of 
tomorrow:

“Just like in oil fields, there is likely sul-
phur and other elements in geothermal 
plants that we need to measure as pre-
cisely as possible in order to optimize the 
extraction process. The knowledge gained 
through NextOil is useful at both places,” 
says Kaj Thomsen.  

AT CERE ▲

NextOil is a CERE project, which means that it is shared between DTU Chemical 
Engineering, DTU Chemistry, and DTU Civil Engineering. The AT CERE research 
centre at DTU Chemical Engineering is the main partner in NextOil.

NextOil consisted of three work packages: WP 1: Rock mechanics, WP2: Hydro-
carbon reservoir fluid, and WP3: Scaling. 

The project is funded by the Danish National Advanced Technology Founda-
tion (DNATF/HTF) as well as by Maersk Oil and DONG.

The project ran from November 2012 to June 2017.

▲

Associate Professor Kaj Thomsen in front 
of the high temperature cell made from 
titanium. The solubility of iron, lead, and 
zinc sulfide in water was measured at 
temperatures up to 175 °C in this equip-
ment. Titanium was chosen in order to 
avoid corrosion. 

Photo: Thorkild Christensen

▲
▲

▲

Salts play a major role in fields from oil production to biological 
processes. In AT CERE, a databank with 173,649 experimental data 
points for 342 different salts has been compiled from 3,167 scientif-
ic papers and reports.
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Anne Ladegaard Skov was granted 
the degree of Doctor Technices

At the DTU Commemoration Day 2017, 

Anne Ladegaard Skov was awarded the 

Doctor Technices degree for her research in 

dielectric elastomers—or, popularly speaking, 

artificial muscles.

On 28 April 2017, Anne Ladegaard 
Skov from DTU Chemical Engineering 
officially achieved the degree of 
Doctor Technices at the annual DTU 
Commemoration Day. In March, 
she defended her thesis on research 
into so-called dielectric elastomer 
transducers, which in layman’s terms can 
be described as ‘artificial muscles’. Anne 
Ladegaard Skov’s thesis provides the 
most thorough insight into the potential 
of dielectric elastomers to date within 
the scientific area.  

More specifically, dielectric elastomers 
are rubbery materials which expand 
similarly to natural muscles when ex-
posed to an electric field. 

“Dielectric elastomers consist of a thin 
sheet of elastic polymer (an elastomer) 
that is squeezed between two flexible 
electrodes. When an electric voltage is 
applied to the electrodes, the two opposing 
electrodes will attract each other. This 
results in a thinning of the elastomer as 
well as an expansion in its area. When 
the electric voltage is detached, the mate-
rial will return to its original form,” Anne 
Ladegaard Skov explains.

Artificial muscles made from elastomers 
can be used for pumps, valves, robots, 
actuators, generators, sensors, and ener-
gy harvesters.

Mainly funded by Innovation Fund 
Denmark and industry, Anne Ladegaard 
Skov’s research group has found that 
silicone-based elastomers are the best 
material for artificial muscles, as this 
silicone is more durable, reacts quickly, 

and can handle cold as well as warm 
environments. 

“The specific subject of my doctoral 
thesis was improvement of properties of 
silicone-based dielectric elastomers with 
special focus on design guides towards 
electrically, mechanically, and electro-me-
chanically reliable elastomers, focusing 
on long-term reliability of the dielectric 
elastomers and how to achieve this by 
means of careful elastomer design,” Anne 
Ladegaard Skov says.

Soft robotics and harvesting  
wave energy
The technology of dielectric elastomers 
has gained significant impact over the 
last couple of years with so-called soft 
robotics being discussed as a para-
digm-changing technology. Dielectric 
elastomers are one technology among 
many capable of fulfilling aspects of the 
soft robotics era but dielectric elastomers 
hold great promise since it is inherently 
flexible and can be stacked and folded 
into an unlimited number of configura-
tions. New technologies to produce even 
thinner films, and thereby more efficient 
dielectric elastomers, have seen the light 
of day. These processes, however, put 
vast requirements on the properties of 
the elastomer reactants and the elasto-
mer itself. This challenge is also some-
thing that the research group is actively 
involved in.

Novel constructions of dielectric 
elastomers have also been explored, 
leading to soft wave energy harvesters 
(WECs) with unprecedented efficiencies. 
Building on the knowledge gained from 

her research, Anne Ladegaard Skov has 
participated in the SBM France-funded 
project Wave Energy Converter. 

In WEC, a long tube of dielectric elas-
tomers is placed offshore and is then 
deformed by the motion of the ocean 
waves. These deformations can be trans-
formed into electric energy. 

“We are dealing with very large wave 
powers that expand whatever material we 
use, and this requires a material that is 
both lightweight and flexible—elastomers 
are ideal for this purpose,” Anne Lade-
gaard Skov says. 

The future of the science of artificial 
muscles
On top of these achievements, Anne 
Ladegaard Skov has also been elected 
as the new president for the non-profit 
association for promoting the scientific 
and technological advancement of trans-
ducers and artificial muscles, the Eu-
roEAP Society. This goes hand in hand 
with her extensive research into dielec-
tric elastomers which, as stated above, 
was the basis of her doctoral thesis. 

“The coming four years will be extremely 
interesting from a commercial point of 
view with electro-active polymers entering 
more and more novel products as well 
as there still are multiple fundamental 
aspects to be covered in order to fulfil the 
full potential of the technology. A lot of 
focus will be put on establishing fruitful 
collaborations between scientists and 
companies during the coming years,” 
Anne Ladegaard Skov says about her 
new role as President of EuroEAP.

DPC ▲

Since 1918, DTU has awarded the doctor technices degree to more than 200 
recipients. The award of the doctorate is based on a thesis demonstrating the 
author’s considerable academic insight and maturity, and that the thesis has 
brought science an important step forward.

Anne Ladegaard Skov is the seventh woman ever to receive a doctoral thesis 
from DTU. 

In 2017, Anne Ladegaard Skov received the Statoil Prize of DKK 100,000 as 
a personal prize for her internationally recognized research within the field of 
dielectric elastomers.

The studies behind the thesis was conducted over a period of about five 
years, and seven PhD students, five postdocs as well as scientists from 
 Danfoss PolyPower and DPC colleagues have been contributing to the research 
of the thesis project. 

▲
▲

▲
▲

The elastomer properties are tested in 
cyclic deformations mimicking the opera-
tion of the dielectric elastomer. Dielectric 
elastomers are usually very soft and flex-
ible and can easily be deformed several 
hundred per cent. 

Photo: Thorkild Christensen
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Smarter cleaning technologies  
for diesel vehicles

Health concerns have led to still more 

stringent authority regulations of emissions 

from diesel-driven vehicles. A five-year 

collaboration between Haldor Topsøe A/S 

and DTU Chemical Engineering and funded 

by Innovation Fund Denmark has taken 

significant steps towards more efficient 

treatment of diesel exhaust gas through 

both optimized catalytic formulations and 

new innovative combined units. 

Haldor Topsøe, a world-leading catalysts 
manufacturer, has supplied catalysts for 
the automotive industry for some time, 
but was keen to improve the catalysts 
further in order to stay competitive.

“The main harmful compounds in diesel 
exhaust gas are soot particles, unburned 
hydrocarbons, nitrogen oxides (NOx), 
and carbon monooxide (CO). Currently, 
each of these have a dedicated treatment 
sub-system. CO and hydrocarbons are 
catalytically oxidized to CO2 and water 
by a diesel oxidation catalyst (DOC). The 
soot particles are caught and converted to 
CO2 in a diesel particulate filter (DPF), 
while the NOx is catalytically reacted with 
ammonia (NH3) to H2O and N2,” explains 
Professor Anker Degn Jensen, head of 
the project.

Research in the NEXT project (Next 
generation exhaust gas cleaning tech-
nologies for diesel vehicles) has looked 
into low noble metal content DOCs 
and combined soot and NOX removal. 
Further, optimal reactor configurations 
for NH3 control, new model based NOx 
emission control strategies and in-si-
tu transmission electron microscopy 
(TEM) studies of the catalytic conver-
sion of soot have been investigated.

Optimal size of catalytic  
particles identified
The project has demonstrated that the 
DPF and the catalytic NOx treatment 
may be combined into a single unit using 
a mixture of vanadium and cerium oxides.

“The possibility of combining two catalytic 
units into one is highly welcomed by the 
automotive industry. Space and weight is 
always an issue on a vehicle, and when 
two systems are combined, space is saved. 
Further, the new compact cleaning unit 
reaches the required operating tempera-
ture faster thereby limiting emissions,” 
says Brian Brun Hansen, Senior Re-
searcher at DTU Chemical Engineering.

Another important finding relates to the 
optimal size of catalytic nano-particles 
in the diesel oxidation catalyst. In NEXT, 
the optimal particle size for platinum 
(Pt) particles in a Pt/Al2O3 catalyst for 
oxidation of CO, propene (C3H6), and 
NO was found. Platinum is an effective 
catalyst in a range of reactions, but it is 
also an expensive component, which 
makes it even more relevant to identify 
the optimal use. Further, the finding has 
implications for other catalyst materials.

As a rule of thumb, small catalytic par-
ticles are desirable, since small particles 
equals a large surface area for the reac-
tion to take place on. However, NEXT 
studies of the Pt/Al2O3 system show 
that 2-4 nanometres is the optimal size 
for the Pt-particles, balancing maximal 
surface area and optimal catalyst surface 
topology (expressed as terrace, edge, and 
corner atoms).

Implemented by Topsøe
The project also involved collaboration 
between two research centres at DTU 
Chemical Engineering—PROSYS and 

CHEC. At PROSYS, Associate Professor 
Jakob Huusom worked on developing 
models for the cleaning units and apply-
ing these models in advanced control 
algorithms.

“The research performed includes 
well-controlled small-scale kinetic powder 
experiments, but also monolith test on 
a medium-size engine, while Topsøe has 
tested in their full-scale engine lab,” says 
Senior Researcher Brian Brun Hansen.

Part of the results in NEXT have already 
been implemented in Topsøe’s heavy 
duty diesel and stationary catalyst busi-
nesses, while other require further work 
before industrial implementation.

A very important result of NEXT is that 
four PhD and a number of MSc students 
were educated under the NEXT umbrel-
la. 

“When we started NEXT, there were 
practically no graduates in automotive 
catalysis. The project has changed the 
scene completely, with some 15-20 new 
BSc and MSc graduates plus the four new 
PhDs. We now have a genuine research 
environment within this important topic,” 
says Anker Degn Jensen.

The Topsøe automotive and stationary 
DeNOx catalyst businesses were ac-
quired by Umicore in June 2017 and are 
expected to develop further with a base 
in Denmark.

CHEC ▲

The NEXT project
The ‘Next generation exhaust gas cleaning technologies for diesel vehicles’ 
(NEXT) project ran from April 2013 to August 2017. The partners were Haldor 
Topsøe A/S and DTU Chemical Engineering with funding from the partners and 
Innovation Fund Denmark. The innovation fund provided DKK 9.6 million of the 
total budget of DKK 19.3 million. The project involved two research centres at 
DTU Chemical Engineering—PROSYS and CHEC.

▲

Professor Anker Degn Jensen and Senior 
Researcher Brian Brun Hansen at the 
flexible setup that allows studying all the 
steps in the catalytic cleaning of diesel 
exhaust gas.

Photo: Thorkild Christensen

Close-up of a soot filter. In NEXT it was investigated how a catalyst 
could be added to such a filter to enable even more efficient soot 
removal and simultaneous NOx removal. Photo: Thorkild Christensen.
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Coatings for a better future  
—new research centre in coatings 
science and technology 

Sustainable coatings technologies, including 

raw material engineering, smart formulation, 

production principles, application, testing, 

and tailor-made functionalities, is the core 

of the research, educational, and innovative 

activities at the new research centre CoaST-

The Hempel Foundation Coatings Science 

and Technology Centre, located at DTU 

Chemical Engineering.

CoaST was established in January 2017 
following a generous donation by the 
Hempel Foundation with the vision of 
establishing a globally leading centre for 
coatings related activities. The dona-
tion was given as a result of a long-time 
productive collaboration on coatings 
technologies between the Hempel Foun-
dation and the CHEC research centre at 
DTU Chemical Engineering.

“We are excited with the opportunity 
to expand our research within coatings, 
which for the past 17 years have been 
an integrated part of the CHEC research 
centre here at DTU Chemical Engi-
neering. Throughout the years, we have 
gained a high level of expertise within 
the area of coatings, resulting in several 
significant results. Now it is time to grow 
the field. CoaST will primarily draw on 
the best professional expertise in both 
academia and industry, and we seek to 
make a profound difference for not only 
the coating industry but also the environ-
ment,” says Kim Dam-Johansen, Head of 
DTU Chemical Engineering and Head 
of CoaST research centre.

This long-term commitment from the 
Hempel Foundation gives CoaST the 
premises of establishing a highly profi-
cient research centre, with unique state-

of-the-art facilities and highly qualified 
personnel. 

From raw materials to application
Advanced functional coatings are used 
in many parts of various industries, ap-
plied onto different types of surfaces and 
exposed to variable environmental pa-
rameters, such as temperature, humidity, 
light exposure, and salinity. This means 
that a coating needs to be tailored, in 
terms of composition and functionality, 
in order to perform as desired for a spe-
cific application. For instance biofoul-
ing and corrosion control is required 
for steel structures on ships, offshore 
platforms and pipelines, while passive 
fire protection is required for buildings 
in order to provide longer escape times 
during a fire. 

This year, in open dialogue with internal 
and external, academic, and industrial 
partners, and using a holistic approach, 
CoaST has identified relevant research 
fields for coating science and technolo-
gies and defined the strategic focus area 
to:
• Anticorrosive coatings
• Chemical and abrasion resistant 

coatings
• Coatings for passive fire protection
• In-line coating production

• Erosion resistant blade coatings for 
wind turbines

• Fouling control coatings
• High-pressure, high-temperature 

coatings
• Thermal insulation coatings

CoaST inherent research approach is 
based on chemical engineering disci-
plines, as follows:
• Formulation (coating) expertise
• Pilot plants for coating exposure
• Materials, interfaces, surfaces
• Transport processes
• Reaction engineering
• Mathematical modelling

A new generation of engineers
Besides research and innovation, CoaST 
provides high-quality, industrially rele-
vant education in the field of functional 
coatings, by contributing to teaching 
and supervision of BSc, MSc, and PhD 
students enrolled at DTU. Both teach-
ing and research are conducted in close 
collaboration with industrial companies, 
ensuring connection to present day 
industrial activities. The close link be-
tween research, industry, and education 
supports the mission of attracting and 
training the new generation of expert 
engineers within the field of coatings.

COAST ▲

Vision
CoaST is a globally leading centre for research, innovation, and education 
in sustainable coatings technologies.

Mission
• Establish a strong research, innovation, and education environment at 

DTU supported by an extended global network to leading research and 
development groups.

• Develop new and improved methods and technologies for the formula-
tion, testing, characterization, production, and application of coatings 
with improved sustainability profiles.

• Establish a platform for cooperation among stakeholders of coating 
technologies, i.e. universities, raw material suppliers, formulators, 
producers, applicators, and/or end users.

• Attract and train highly skilled students, engineers, and researchers to 
the field of coatings.

▲
▲

PhD student Xueting Wang performing 
real time levelling studies on antifouling 
coatings with our new optical 3D 
profilometer.

Photo: Thorkild Christensen
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A scent of almond with a  
hint of enzyme

Pleasant fragrances and flavours are all 

around us, and often need to be synthesized 

in industrial processes. It is good news for 

this industry that enzymes can be efficient 

bio-catalysts for many of the key reactions 

involved. This will enable cheaper and more 

environmentally benign production.

A project at the Process and Systems 
Engineering Centre (PROSYS) has 
contributed to this end through a major 
EU-funded project, BIOOX, with a 
range of European academic and indus-
trial partners.

Traditional chemistry will often produce 
the end product in slightly different 
molecular structures of which only one 
has the desired smell or taste. In some 
cases, the other versions can be toler-
ated. However, more often they will 
need to be removed. This implies waste 
generation and higher costs. Enzymes 
are typically stereo or regio-selective, 
meaning they only yield the molecule 
with the exact desired structure.

Industry craves faster reactions
“Many of the fragrances and flavours 
in high demand can be created through 
oxidation reactions. Numerous enzymes 
are capable of catalysing the desired 
oxidations. This is the focus of the BIOOX 
project,” says Asbjørn Toftgaard Peder-
sen. Today he is with Novozymes, but he 
recently completed his PhD in PROSYS. 
His PhD project ‘Oxygen Dependent 
Biocatalytic Processes’ was supervised by 
Professor John M. Woodley as a part of 
BIOOX.

“If industry is to replace the present chem-
ical pathways with enzymatic reactions, 
it will be crucial that the enzymes can 

perform their task robustly at a sufficient-
ly high speed,” says Professor Woodley.

He adds, “BIOOX has been hugely suc-
cessful, resulting in new technology as well 
as new enzymes and reactions. The latest 
technology from the project will form the 
basis of future projects at PROSYS and 
DTU Chemical Engineering.”

Several of the industrially relevant 
enzymatic reactions require oxygen. This 
is of course normally delivered from air, 
but the story does not end here, Asbjørn 
Toftgaard Pedersen explains:

“Unfortunately, the transfer of oxygen 
from air to an aqueous solution is noto-
riously slow at ambient conditions. One 
way to increase the speed is through vigor-
ous agitation and aeration, but this adds 
to costs and also sets a limit to the maxi-
mum productivity of the reactor. Another 
possible solution is to develop enzymes 
that are able to function efficiently at the 
low oxygen concentrations typically found 
in industrial reactors. The project has 
combined our own chemical engineering 
approaches with the protein engineering 
and directed evolution approaches of our 
colleagues at the University of Manchester.”

Plant protection by smell
As the many different enzymes have 
different properties and characteris-
tics, there is no single universal way to 

achieve the optimal reaction conditions.

“Probably more important than the 
various recommendations for different re-
actions is the development at PROSYS of 
a new experimental setup. We have built 
a so-called tube-in-tube reactor (TiTR). 
This setup is capable of performing fully 
automated kinetic characterization of 
oxygen-dependent enzymes. The method 
enables fast characterization of enzyme 
variants developed through protein engi-
neering. Thus, it will hopefully contribute 
to further advances in the use of enzymes 
as biocatalysts,” says Asbjørn Toftgaard 
Pedersen.

Besides synthesis of well-known scents 
like almonds or roses, and tastes like 
vanilla, enzymes can play a role in less 
apparent contexts. An example is a new 
trend in protecting gardens and crops 
from pests:

“Rather than spraying your plants with 
traditional insecticides, you can generate 
smells that will discourage the insects,” 
says Asbjørn Toftgaard Pedersen.

Further, the same challenges facing the 
production of fragrances and flavours 
can be found in a range of other oxy-
gen-dependent enzyme reactions. These 
include synthesis of pharmaceuticals, 
agro-chemicals, and monomers for poly-
mer production.

PROSYS ▲

The BIOOX project

The European BIOOX project has developed tools for implementation of 
bio-catalytic synthesis and oxidation of alcohols. New bio-catalytic oxidation 
reactions are in high demand, as they may replace more hazardous and less 
environmentally benign industrial oxidation methods. 

Overall coordinator was the University of Manchester, with DTU and University 
of Stuttgart as the other academic partners. Industrial participants: BASF SE, 
CLEA Technologies BV, Prozomix Ltd., C-TECH Innovation Ltd., BiCT srl, Bio-Pro-
dict BV, and Firmenich SA. 

The BIOOX project began in September 2013. The project was formally con-
cluded in September 2017, but cooperation between the partners continues. 
The project received funding from the European Union’s Seventh Framework 
Programme for research, technological development, and demonstration.

▲

The tube-in-tube reactor, operated in low 
dispersed flow regime with flow ramp, is 
able to determine the full kinetic profile 
for oxygen-dependent enzymes, used 
in the synthesis of a wide variety of 
chemicals. 

Photo: Thorkild Christensen
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Summary of the KT Consortium 
Annual Meeting 2017

From 6-8 June 2017, 54 delegates from 
industry and academia from around the 
world gathered for a three-day Annual 
Meeting in Elsinore north of Copenha-
gen. The focus of the conference was on 
how to ensure that research and inno-
vation go hand in hand with the future 
needs of society.

The Annual Meeting started in Lyngby 
and following a workshop and a tour of 
the large pilot plant of DTU Chemical 
Engineering, the group commenced 
their journey north towards the his-
toric Marienlyst conference centre in 
Elsinore and two days of presentations, 
poster sessions, and discussions. At 
the Annual Meeting, the new head of 
the KT Consortium was announced: 
Professor Georgios Kontogeorgis will 
be leading the consortium succeeding 
Professor Rafiqul Gani, who for many 
years was the head of the CAPEC centre 
and consortium (predecessor of KT 
Consortium). Fortunately, Professor 
Kontogeorgis is no stranger to managing 
and developing large consortia. With his 
many years as Head of AT CERE and 
later the Centre for Energy Resources 
Engineering (CERE), he is an experi-
enced networker who has succeeded in 
building a large and strong consortium. 
However with the KT Consortium, 
Professor Kontogeorgis will not be start-
ing from scratch. The new consortium 
builds on the work performed by the 
CAPEC consortium which has existed 
since 1997. Consequently, most of the 
current members have been affiliated for 

almost as long. Therefore, many of the 
industry members were interested to see 
where the new reorganized consortium 
will be heading.

Discovering mutual interest  
and potential
During the discussions at the Annual 
Meeting, it was clear that the interests of 
the industry members vary significantly. 
It is a diverse group. Currently, the KT 
Consortium consists of 16 companies 
from the chemical, food, simulation, 
biotech, and pharmaceutical sectors. Yet, 
this did not deter the many members 
from finding common interest in some 
important issues that concern them all. 
As such, the discussions mostly centred 
around thermodynamics and related 
property prediction as well as process 
design and synthesis. Modelling and 
simulation were also key interest areas 
for the companies, as most of the indus-
try members are particularly interested 
in the popular Integrated Computer 
Aided System (ICAS) software devel-
oped over the years by the research 
group led by Professor Rafiqul Gani.

“It was clear from the Annual Meeting 
that the companies would like to see these 
ICAS/software activities continued and 
enhanced. In time, we will see whether 
some of these companies may become 
interested in other tools and research 
projects provided by the Department of 
Chemical and Biochemical Engineering”, 
says Professor Kontogeorgis who is also 
no stranger to the challenge of finding 

common ground in a complex constella-
tion of diverging interests.

Cooperation is key
Aside from the ICAS software, one 
interest that all companies seemed to 
have in common was in keeping up with 
the newest knowledge. Denis Lancon is a 
‘Coordinateur Recherches Universitaires 
et Coopératives’ at Total as it beautifully 
states in French—a title which Lancon 
seems to fully embody in his visit to the 
KT Consortium Annual Meeting. To 
him, the key to acquiring new knowl-
edge does not revolve around having the 
most resources—instead it is a question 
of being able to cooperate with others 
outside your own organizational bound-
aries.

A rare opportunity 
The consortium has been around for 
a long time and many of the original 
members still prioritize travelling many 
kilometres from their respective coun-
tries to Denmark each year to participate 
in the Annual Meeting. Apart from KT 
Consortium members getting the tools 
that they need in their work, another 
rare opportunity has also presented itself 
for people who are not member of the 
consortium: All presentations and post-
ers from this year’s conference have been 
made available online.  
Go to the KT Consortium website at  
http://www.kt.dtu.dk/english/research/
kt-consortium 

KT CONSORTIUM ▲

Impressions from the Annual Meeting

“It’s great to see and hear that the way 

forward for a sustainable consortium has been 

found, and what we’ve seen at the conference 

is that there’s thought given to continued 

research areas. I think this was the first op-

portunity for us to see how this was going to 

evolve in the future with my expectation that 

we will have the opportunity to have a role to 

play in shaping that future”

Patrick Piccione, Syngenta Fellow Group 
Leader & member of the  KT Consortium 
Advisory Board

“There’s no way we can be experts in every 

area and therefore we want to collaborate 

with universities such as DTU, and specifically 

KT Consortium is great for that. We’ve been 

in this consortium for almost 25 years—so the 

history goes back”

Nevin Gerek, Principal Research  Engineer at 
Schneider Electric

“We cannot find one company or one univer-

sity that is big enough to develop everything, 

so we need to have cooperation, which means 

we can go faster and more efficiently towards 

solutions. So, cooperation is the key”

Denis Lancon, Academic and Collaborative 
Research Coordinator at Total



32 33

EDUCATION

STUDENTS WORKING IN DTU CHEMICAL 
 ENGINEERING’S PILOT PLANT
Practical courses, student and research 
projects are running all year round in the 
large Pilot Plant facility. We have more 
than 30 different large-scale equipment 
installations at our disposal, representing 
all typical chemical and biochemical unit 
operations, allowing the students to com-
bine theory and practice and to simulate 
industrial scale behaviour.

Photo: Christan Ove Carlsson
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The department participates in two 
3½-year Bachelor of Engineering (BEng) 
programmes, one in Chemical and Bio-
chemical Engineering and one in Chem-
ical Engineering & International Busi-
ness, a three-year Bachelor of Science 
(BSc) programme in Chemistry and 
Technology, three two-year Master of 
Science (MSc) programmes in Applied 

Chemistry, Chemical, and Biochemical 
Engineering, which includes an Honours 
programme, and Petroleum Engineer-
ing, and finally a Sino-Danish Master 
of Science programme in Chemical and 
Biochemical Engineering. 

Our students work both theoretically 
and experimentally with the core disci-

plines in chemical engineering such as 
unit operations, transport phenomena, 
reaction engineering, mathematical 
modelling, and thermodynamics. They 
are taught by faculty specializing in these 
areas with applications in energy conver-
sion, enzyme technology and biotech-
nology, polymers, catalysis, computer 
modelling, process and product design.

MSC, BSC, AND BENG COURSES

Below, course numbers and names are shown for 2017, with the number of students attending shown in brackets. Bachelor of 
Engineering courses are marked with a (B). The other courses are Bachelor of Science courses, Master of Science courses or common 
courses.

COURSES

SPRING SEMESTER

28012 Chemical and Biochemical Process Engineering (67) (B)

28016 Mathematical models for chemical and biochemical systems (61) (B)

28020 Introduction to Chemical and Biochemical Engineering (63)

28022 Unit Operations of Chemical Engineering and Biotechnology (56) (B)

28025 Bio Process Technology (70)

28121 Chemical Unit Operations Laboratory (7)

28122 Chemical Unit Operations Laboratory—3-week Summer University Laboratory (8)

28157 Process Design (45) (B)

28160 Mathematical models for chemical systems (32)

28212 Polymer Chemistry (40)

28214 Polymer Synthesis and Characterization (17)

28221 Chemical Engineering Thermodynamics (27)

28231 Laboratory in Chemical and Biochemical Engineering (25)

28271 Thermal gasification and sustainability (12)

28322 Chemical Engineering Thermodynamics (47) (B)

28342 Chemical Reaction Engineering (52) (B)

28344 Biotechnology and process design (38) (B)

28345 Chemical Reaction Engineering (31)

28346 Advanced fermentation technology practicum (5)

28350 Process Design: Principles and Methods (54)

28352 Chemical Process Control (59) (B)

28361 Chemical Engineering Model Analysis (48)

28415 Oil and Gas Production (25)

28423 Phase Equilibria for Separation Processes (10)

28434 Membrane Technology (44)

28443 Industrial Reaction Engineering (36)

28451 Optimizing Plantwide Control (17)

28811 Polymers in Processes and Products (10)

28850 Quality by Design (QbD): Integration of product and process development (73) 

28855 Good Manufactoring Practice (56)

28864 Introduction to Matlab Programming (24)

28871 Production of Biofuels (30)

28885 Technology and Economy of Oil and Gas Production (22) (B)

Courses offered in cooperation with other departments:

12701 Introduction to Living systems (32)

26317 Instrumental Chemical Analysis (57)

41683 Materials Science (44) (B)

FALL SEMESTER

28001 Introduction to Chemistry and Chemical Engineering (70) 

28012 Chemical and Biochemical Process Engineering (80) (B)

28016 Mathematical models for chemical and biochemical systems (49) (B)

28017 Chemical and Biochemical Process Engineering (22)

28022 Unit Operations of Chemical Engineering and Biotechnology (56) (B)

28121 Chemical Unit Operations Laboratory (28)

28125 Chemical Unit Operations Laboratory (21)

28140 Introduction to Chemical Reaction Engineering (50)

28150 Introduction to Process Control (63)

28157 Process and product design (38) (B)

28213 Polymer Technology (51)

28233 Recovery and Purification of Biological Products (68)

28242 Chemical Kinetics and Catalysis (69)

28244 Combustion and High Temperature Process (62) 

28246 Applied Enzyme Technology and Kinetics (53)

28247 Advanced Enzyme Technology (13)

28310 Chemical and Biochemical Product Design (74)

28315 Colloid and Surface Chemistry (82)

28316 Laboratory Course in Colloid and Surface Chemistry (21)

28322 Chemical Engineering Thermodynamics (45) (B)

28342 Chemical Reaction Engineering (53) (B)

28344 Biotechnology and process design (43) (B)

28352 Chemical Process Control (43) (B)

28420 Separation Processes (55)

28515 Enhanced Oil Recovery (28)

28530 Transport Processes (49)

28831 Computational fluid dynamics in chemical engineering (20)

28845 Chemical Reaction Engineering Laboratory (21)

28852 Risk Assessment in Chemical Industry (74)

28864 Introduction to Matlab Programming (35)

28870 Energy and Sustainability (114)

28872 Biorefinery (42)

Courses offered in cooperation with other departments:

23522 Rheology of food and biological materials (14)

26010 Introductory Project in Chemistry (63)

27004 Health, Diseases and Technology (64)

41683 Materials Science (31) (B)

PHD COURSES SINO-DANISH CENTER (SDC) COURSES

COURSES  1 SEPTEMBER 2016 – 31 AUGUST 2017

28901 Advanced Computer Aided Modelling

28904 Polymer Physics

28905 Advanced Topics In Process Systems Engineering

28908 Rheology of complex fluids

28909 Thermodynamics Models, Fundamentals and Computational Aspects

28917 Statistical Thermodynamics for Chemical Engineering

28924 Process Engineering Laboratory

28927 Advanced Topics in Process Technology

28928 Electrolyte Solution Thermodynamics

28930 Advances in Chemical and Biochemical Engineering

28931 Biorefinery and Sustainability

88700 Industrial Reaction Engineering

88701 Transport Processes

88703 Laboratory Experiments

88704 Progress in Research

88705 Process Design—Principles & Methods

88707 Energy and Sustainability

88708 Green Chemical Engineering

88711 Industrial BioReaction Engineering

88713 SDC Green Challenge

88714 SDC Summer School in Unit Operations

88715 Biorefinery

TEACHING
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Abu-Eid, Sumer Ahmad Mohammad Wall deposition in spray dryers

Akhtar, Raja Saadaqat Hamid TGA analysis of RDF particles

Andersen, Rune Lundbeck Statistical model for optimal prediction of optimal pH for pectin extraction

Balkiss, Mohammad Feed Pretreatment for Optimal Purification by Distillation

Bjergholt, Christian Kinetics for Biomass Gasification

Bjerring, Tobias Plæhn Biocatalytic synthesis of 5-Hydroxymethylfurfural to 2,5-diformylfuran

Bodenhoff, Mia Investigation of a Possible Autocatalytic Effect in Catalytic Methanol Synthesis

Elfang, Martin Kaufmann Mixing, Peeling and Polysaccharides

Feldmann, Kevin Creutzberg Simulation, Design and Control of Internally Heat Integrated Distillation Columns

Henriksen, Nikolaj Gersager Characterization of Pigment Particle Size and Rheology of Inkjet Inks

Howarth, Leonora Juul Characterization of Coatings with Regards to Chemical Composition and Morphology

Hussain, Javaid Conversion characteristics of RDF particles

Jensen, Joachim Finn Optimization of a Membrane Characterization Model

Jensen, Jonas Haugaard Investigation of Flocculation and Sedimentation of Brewer’s Yeast

Jørgensen, Lasse Ellegaard Model Based Monitoring of Column Separation Processes

Kamp, Simon Kjær Production of Alkali from Cocoa Husk Ash for Extraction of Hydrocolloid from Biologically Pre-treated Brown Seaweed

Larsen, Martin Rodenberg Experimental investigation of a cleaning in place ( CIP) pilot scale setup

Marcher, Christina Investigation of the Possible Use of Surplus Heat from Nakskov Sugar Factory for District Heating

Moustafa, Souhair Wall deposition in spray dryers

Naimi, Semira Numerical Analysis of Differential Flow Instability in Packed Bed Reactors

Navaneethan, Shagana Continuous MSMPR crystallization for pharmaceutical production

Nielsen, Asger Egil Waagner Description of Polymer Film Deformation in the Stretch Hood Process

Nielsen, Mette Stensgaard Experimental Determination of Operation Parameters for Enzyme Granulation with Glauber Salt

Nielsen, Peter Experimental mixing time investigation of a large scale bio reactor

Nørgreen, Andreas Selective fractionated crystallization of triglycerides

Olsen, Anders Jul Stricker Studies on Trypsin Action on Insulin Substrates

Pedersen, Mikkel Simulation Benchmark for Fermentation Processes

Poulsen, Jesper Thor Funch Hydrophilic materials for the generation of the fourth phase of water

Rasmussen, Søren Emil Høigaard Production of alkali from cocoa husk ash for extraction of hydrocolloid from biologically pretreated red seaweed

Rimvall, Mikael Patrik Investigation of a Possible Autocatalytic Effect in Catalytic Methanol Synthesis

Stigsby, Oliver Benjamin Optimization of arabinoxylan-extraction for biomaterials

Strømsted, Astrid Kirsten Fluidized Bed Coating and Agglomeration

Styrbæk, Peter Kinetics for Biomass Gasification

Suliman, Kanar Khalid Ameen Modelling and Experimental Analysis of Cyclic Distillation

Sørensen, Liv Lokia Description of the Kinetics for Catalytic Soot Oxidation

Thaibesh, Ayah Investigation of the Importance of Attrition Resistance for the Physical Properties of Catalyst Pellets

Topsøe, Frederik Hydrophilic materials for the generation of the fourth phase of water

Abdulrahman, Tareq Ignition of Biomass in Power Plant Mills

Abouardini, Amin A Feasibility Study of Hydrocarbon Gas Injection in Skjold Field

Al-Masri, Wael Fadi Carbon Dioxide Injection in North Sea Reservoirs

Bennike, Rasmus Dziegiel Kinetic study of hydrodesulphurization and olefin saturation in FCC naphtha hydrotreating

Berg, Casper Mølby A Feasibility Study of Hydrocarbon Gas Injection in Skjold Field

Bülow, Mark Further Development and Investigations of the Electrolyte CPA Equation of State

Cao, Yiyi Hybrid catalysts for combined removal of NOx and soot

Duso, Alessandro Continuous MSMPR Crystallization Assisted by Gas Dispersion

Eriksen, Gry Frost Characterisation of Continuous Fermentations of Saccharomyces Cerevisiae CEN.pk

Fernandes Quilelli, Andres Eduardo Developing Quality Standards and Test Methods for the Rheological Characterization of a Non-Newtonian Slurry Suspension

Foelsby, Jonas Richard Modeling of Flow and Heat Transport in Filament Stretching Rheometers

Fraga Cabral Sacadura, Maria Do Carmo Food Waste upgrading by an Integrated Biorefinery Process

Ghazvini, Mohammad Shabani Sulphation of Biomass Ash Deposits

Glibstrup, Jens Numerical Fluid Dynamic Investigation of a Lactic Acid Bacteria Fermentation

Grønborg, Jakob Preparation of PDMS block-copolymers for use as additives in coatings

Haastrup, Erik Computational Fluid Dynamic Simulation and Experimental Investigation of a Static Mixer

Hafthórsdóttir, Júlía Rós Numerical Investigation of the Fluid Dynamic Conditions in a Rotating Bed Reactor

Hansen, Mads Hjælmsø Thermo-responsive Materials for Adhesives

Hansen, Niklas Flink Thermodynamic Analysis of Oil Field Scale and Corrosion

Hummelmose, Helene Kirstine Modelling of Catalyzed Diesel Particulate Filters for Combined Soot Removal and DeNOx

Hybschmann, Tim Bylow Computational Fluid Dynamic (CFD) simulation of a rotational aeration system

Jaksland, Anders Development of novel processing networks for biorefineries

Jensen, Jacob Møller Superstructure based optimization of processing routes for CO2 utilization

Johannessen, Jeppe Charlie Deactivation of FeMo-Based Catalysts for Oxidation of Methanol to Formaldehyde

Joshi, Parth Umesh MSMPR Crystallization for Continuous API Production

Jørgensen, Anne-Marie Demuth Investigation of low temperature catalysts for ammonia synthesis

Jørgensen, Luna Marie Frequency Content Analysis (FCA) Control as a Way to Detect and React to Metabolic Changes during Fermentations

Karon, Hubert Temperature Dependency of Smart Waterflooding in Chalk

Kennes Veiga, David Manuel Kinetics of Syngas’ Fermentation to Methane and Ethanol

Kirstrand, Rasmus Aslak Berlin Bacteriolytic Enzymes for Fuel Ethanol Control

Klepczyk, Krystian Grzegorz Gas Re-Injection in North Sea Reservoirs

Kolaczkowski, Bartlomiej Characterization of A-mannanases and Their Applications

Kolaiti, Tereza Process design for the synthesis of biodiesel, glycerol, 3-hydroxypropionic acid and 1,3-propanediol

Koumaditi, Evangelia Intensified Reaction-Separation Schemes

Krum. Kristian Røhe Kongsted Decomposition of Urea

Larsen, Julie Nør Design of a Sulfur Removal Unit for Biogas Upgrading Units

Larsen, Michael Roland Simulation of Flow and Heat Transfer in Scanning Rheometer

Lie, Erlend Optimisation of Tapping in Industrial Si-Production

Lindeque, Rowan Malan P450 based Bioconversions

BACHELOR OF ENGINEERING DEGREES
37 students finished their research programme for the BEng degree. The project titles and names of the students are listed below:

MASTER OF SCIENCE DEGREES
70 students finished their research projects for the MSc degree. The project titles and names of the students are listed below:

Al-Azawi, Talal Khudhair Abbas Production of phosphoric acid from sludge, experimental and modeling study

Andersen, Mads Lysgaard Catalytic hydrodeoxygenation of biomass pyrolysis oil model compounds

Andersen, Thomas Guldbrand Study of Noble Metal Based NH3 Oxidation Catalysts for Diesel Exhaust Aftertreatment

Claudinger, Casper Preparation of tripple Janus particles

Eriksen, Laurits Christoffer Skou Identification of an optimal bed material for a fluid bed process

Hedegaard, Anna Kragh Development, Documentation and Demonstration of a Standardized Matlab-Simulink Model Implementation Procedure

Jensen, Mikkel Munch Investigation of the formation of a heavy end during hydroprocessing of triglycerides

Jørgensen, Emma Kathrine Catalytic conversion of lignin to value-added chemicals

Jørsboe, Jens Kristian Measurement and Modelling of CO2 Reaction Kinetics for Biogas Upgrading

Krogsbøll, Laurits Bøggild High Pressure Pre-turbine SCR for NOx Reduction on Ships

Lindahl, Simon Brædder Catalytic hydrodeoxygenation of biomass pyrolysis oil model compounds

Lorits, Rune Combustion Chamber Development for Wood Stoves

Mortensen, Michella Reimich Development of a Generic Plantwide Simulation Model for a Biotechnological Process

BACHELOR OF SCIENCE DEGREES
25 students finished their research programme for the BSc degree. The project titles and names of the students are listed below:

Møller, Andreas Christian Removal of cadmium from bio mass ash: Experiment and modeling

Pedersen, Morten Lysdahlgaard Development of a Generic Plantwide Simulation Model for a Biotechnological Process

Pham, Martin Solid-liquid equilibrium - data validation

Rysgaard, Mathias Boe Oxidative leaching of chalcopyrite: Leaching dynamics and experimental constrains

Rønsbro, Kristoffer Preparation and testing of FDCA based polyester thermosets

Sandfeld, Camilla Preparation and Surface Functionalization of Magnetic Thiol-ene Particles

Silau, Harald Surface modification of polysulfone membranes and immobilization of enzymes into these for biosynthetic membranes

Stounberg, Jonathan Mapping of Tank Behavior Using CFD

Sørensen, Philip Heldt Pilot-scale tests of catalytic cleaning technologies for diesel vehicles

Sørensen, Thorbjørn Anker Modelling of energy losses in dielectric elastomer transducers

Weis-Banke, Camilla Marie Synergy Studies of Mannan-degrading Enzymes

Aagaard, Michel Characterisation of vanadium-based deNOx catalysts for automotive applications

BACHELOR OF SCIENCE DEGREES
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Cheng, Yonggang Exothermic heat transfer in syngas methanation in transport bed reactor

Fan, Haonan Antibiotic resistance genes and its association with bacterial Communities during vacuum-type aerobic manure composting

Fang, Xiaowei Synthesis of 5-hydroxymethylfurfural (HMF) from cellulose

Gao, Kai Direct conversion of cellulose into sorbitol by ionic liquids

Hu, Pengpeng Selective leaching of lithium and gallium from high aluminum coal fly ash

Li, Weijun Multi-objective modeling and optimization of biogas system

Li, Xiankai The wrinkles in graphene induced by supercontration of spider silk and their applications in flexible sensors

Lv, Dong Preparation and Characterization of Cellulose Nanofibrils

Ma, Congkai Synthesis of Polycarbonate from isosorbide and DMC Catalyzed by Ionic Liquids

Ma, Nicolai Enzyme immobilization on ceramic membranes

Niu, Yan DDPM Simulation of MTO fluidized bed reactor

Su, Ziran Production of Oligodextran with Uniform Molecular Weight by using Enzymatic Membrane Reactor

Wu, Xiao Synthesis of mussel-inspired polyvinylpyrrolidone based adhesive for underwater bonding

Zhao, Tong DFT study for the mechanism of char-NO heterogeneous reaction

Zhang, Jianfeng Extration and separation of rubidium and cesium from salt lake

Zhang, Yingying Novel Synthetic methodology for Epoxidized Natural Rubber and Optimation of Damping Property

SDC MASTER DEGREES
16 students finished their research projects for the MSc Degree/Double degree. The project titles and names of the students are listed below:

Lomsøy, Petter Experimental Determination of the Solubility of Scale Minerals at High Pressures and High Temperatures

Meelby, Signe Katrine Reductive Activation of Chalcopyrite Particles

Montet, Jean Etienne Effect of Mg(OH)2 on Oxygen Delignification of Softwood Kraft Pulp

Morfin, Alexis Pascal Synthesis of Polymers for Dual Curing Thermoset Systems

Mortensen, Sara Refsgaard Hydrophilic Polyesters by Enzymatic Polymerization and their Application in Hydrogels as Enzyme Supports

Nygaard, Christian Wolff Speciation of Phosphorus Chemistry in Ashes

Pandey, Jyoti Shanker Environment- and Equipment-friendly Acidizing Fluid for Well Stimulation

Papaspyrou, Christos Carbon Dioxide Injection in North Sea Reservoirs

Portell Silva, Laura Systematic Optimization of Enzymatic Cellulose Saccharification of Lignocellulosic Biomass: Elephant Grass (Napier Grass),  
Sugarcane Bagasse, Sorghum Bagasse

Price, Christian Sørensen Investigation of the Kinetics of Scale Formation

Racanelli, Claudio Flowability of bulk solids

Roien, Josephine Frederikke Impact of Morphological Development of Aspergillus Niger in Industrial Applications

Santos Armajach, Gonzalo Synthesis of lactose based protein cross-linkers using enzyme cascades

Saravia, Hugo Ignacio Mobarec Strict Anaerobic Fermentation

Schandel, Christian Bækhøj Hydrogen assisted catalytic biomass pyrolysis for green fuels

Seta, Olimpia Measurements and Correlation of PVT Properties for Biogas Upgrading CO2 Removal Technologies

Shukla, Ishan Modeling the Solubility of Exotic Scales at High Pressure and High Temperature

Skjøtt, Monica Todorova Salari Optimising Heterologous VAR2 Protein Production in E. Coli

Sobczyk, Pawl Konrad How to Use Linear and Non-Linear Rheology of Pressure Sensitive Adhesive for Ostomy Care

Stilling, Torsten Thermodynamic Modelling and Heat Integration Simulation of CO2 Compression and Liquefaction for EOR

Subramanian Venkateswaran, Srinath Anticorrosive coatings at high temperatures and high pressures

Tagliaferri, Stefano Surface Phenomena under Smart Waterflooding

Tamaev, Nail Rheology Investigation of Antifouling Coatings for Improved Leveling

Thanki, Mayur Kantilal Production and Economic Analysis of RJD Effect on Oil Recovery in the North Sea

Theodorou, Panagiotis Evaluation of protein extraction protocols for macroalgae and plant biomass, and of the biomass degrading  
potential of unexploited microbial sources
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A spray nozzle is used to generate droplets 
in oil burners. Here is a nozzle operated 
with water so that measurements of the 
droplet properties can be conducted. 

Photo: Thorkild Christensen
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company presentations give the students 
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and thereby a way for the students to 
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at DTU Chemical Engineering to gener-
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< From left to right: Adem Rosenkvist, Beatrice Mazzali,  
Monica Abildgaard, Mathias Johansen, Jeska Naujoks, and Akhilesh Nair. 
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Process Development for Biocatalysis
Oxidation of macrocyclic ketones  
to lactones catalyzed by a  
Baeyer–Villiger monooxygenase  
(BVMO), an oxygen-dependent enzyme. 
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USEFUL 
 INFORMATION 

POLYMER MEMBRANE
Two kinds of monomer were polymerized 
with different ratio. The flexibility can be 
controlled by changing the ratio. The mem-
brane can be used to separate CO2 from N2 .

Photo: Thorkild Christensen
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