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”Energy can be neither created 
nor destroyed”
First Law of Thermodynamics

DTU Chemical Engineering has been 
a leader in the field of emission con-
trol since the 1980’s, cooperating 
with power companies on both basic 
and applied technical research aimed 
at greener and cleaner production of 
electricity and heat.



ANNUAL REVIEW

Head of Department



6

2009 was a remarkable and highly 

successful year for DTU Chemical 

Engineering. The department engaged

in promising collaborations in a num-

ber of emerging research fields and 

also launched new, ambitious courses 

and education programs. Additio-

nally, we organized workshops and 

conferences as our contribution to 

the topical public debate around glo-

bal climate issues and energy supply. 

Furthermore, we have strengthened 

the profile of our core technical areas 

of competence by founding new disci-

plinary and cross disciplinary groups. 

With these measures we have imple-

mented the organizational adjust-

ments we saw necessary to ensure that 

DTU Chemical Engineering remains 

attractive to both students and re-

search partners.

In recent years, the chemical engine-

ering field has started to face several 

exciting and challenging develop-

ments: The borders between chemi-

stry and biochemistry fade, techno-

logical advancements and increased 

awareness of environmental issues 

spawn new markets and potential 

products, while industry demand for 

innovation and optimized production 

processes increases. Research at DTU 

Chemical Engineering has the ability 

to adapt with these developments 

and has always been firmly based on 

a long tradition of close collaboration 

with diverse academic and industrial 

partners from fields like the energy 

and oil sector, the pharmaceutical 

industry, bio-technology, the cement 

industry and the food sector. 

Succesful chemical engineering re-

quires flexibility and team spirit, and 

our vibrant interface with all our 

collaborators has the benefit that the 

route from laboratory to production 

is often relatively short. This, in turn, 

is a motivational factor for students 

and faculty alike, and keeps us focused 

on our ambition of being an attrac-

tive partner for industry and research 

organizations. 

A stronger focus on energy and bio-
tech
Currently, the demands for improve-

ment and innovation are especially 

prominent in the energy sector. This 

is reflected in DTU Chemical Engi-

neering, where our long-standing 

research in the combustion field was 

enforced when Peter Glarborg took 

seat as a Professor in January 2009. 

The professorship – The DTU Clean 

Kim Dam-Johansen
Professor, Head of 
Department

Head of Department

Renewed Energy 
for Research that Matters

ANNUAL REVIEW
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Power Chair – is part of a cooperation 

between DTU Chemical Engineering, 

DONG, and Vattenfall, focusing on 

clean and green production of electri-

city and heat. 

In 2009, DTU management decided 

to put more attention on the oil and 

gas sector, thereby forming a new 

cross-departmental research center on 

the basis of IVC-SEP and expanding 

with disciplines at other DTU depart-

ments. CERE, the Center for Energy 

Resources Engineering, launched on 

September 1, 2009, with petroleum 

engineering as its main focus and 

Professor Erling H. Stenby as Director. 

Since the department changed its 

name to embrace the word ‘Biochemi-

cal’ in 2008, our activities in this field 

have expanded rapidly and resulted in 

a series of new cooperative research 

projects. In response to a growing 

need for technological research that 

bridges biotechnology, process engi-

neering, and traditional chemistry, a 

new research center, The Center for 

Process Engineering and Technology 

(PROCESS), has been established at 

DTU Chemical Engineering with Pro-

fessor John Woodley as head of the 

center.

Prominent people and good pro-
spects
In September, the first batch of espe-

cially qualified students entered our 

new Elite Masters Program in che-

mical and biochemical engineering. 

The program has a sharp focus on the 

interplay between academic research 

and development within industry. 

The students will be equipped to hold 

the best positions within industrial 

research, innovation, process design, 

operation, and management. Our 

summer school program for inter-

national students was a great success 

again in 2009 with 48 students from 

other parts of the world spending five 

weeks in Denmark. Additionally, in 

2009, we increased and broadened our 

range of external courses, including 

PAT-related courses for employees in 

the health and pharmaceutical sectors. 

2009 was remarkable also for the 

many marks of recognition received 

from the world around us. Profes-

sor Ole Hassager received the presti-

gious Weissenberg prize; Assistant 

Professor Anne Ladegaard Skov was 

awarded the Elastyren Prize; and PhD 

student Peter Dybdahl Hede received 

the prize for the ‘PhD Project of the 

year 2009.’ Furthermore, our profes-

sors Jan E. Johnsson and Michael L. 

Michelsen shared the honor of being 

elected ‘Teachers of the Year’ by DTU 

students, and a rare mark of honor

was bestowed on Professor John 

Woodley when he was elected ‘Fellow 

of the Royal Academy of Engineering’ 

in October.

The current technological challen-

ges of society and industry place very 

high expectations on the chemical

engineers of the future. With the 

many new initiatives and structural 

enhancements we undertook in 2009, 

I am confident that DTU Chemical 

Engineering is ready to meet the chal-

lenges ahead to the benefit of both 

our students and research partners.

I wish you a pleasant read.

Kim Dam-Johansen

Professor, Head of Department
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January 

DTU Chemical Engineering joins research alliance for 
healthier food
Professor Anne Meyer from DTU Chemical Engineering 
joins a new Transatlantic Foods for Health Consortium, 
established by leading food scientists from Denmark and the 
University of California, Davis.

Peter Szabo member of the DTU board
Associate Professor Peter Szabo is elected as a member of the 
DTU board for a 4 year period.

Rafiqul Gani appointed new editor-in-chief of the Elsevier 
journal ’Computers and Chemical Engineering’ 
Professor Rafiqul is appointed as Editor-in-Chief of the 
Elsevier journal Computers & Chemical Engineering (CACE) 

January 1
Peter Glarborg appointed professor at DTU Chemical 
Engineering
Peter Glarborg is appointed as professor at DTU Chemical 
Engineering. Professor Glarborg will hold the “DTU Clean 
Power Chair”, which is part of a cooperation between DTU 
Chemical Engineering and the power companies DONG A/S 
and Vattenfall A/S working for cleaner and more efficient 
production of power and heat. 

January 19
Catalysis Day I
More than 80 researchers from both academia and industry 
participate in the first Catalysis Day held at DTU Chemical 
Engineering.

January 20-21
In-service course for  the Danish Medicine Agency
20 pharmaceutical inspectors from the Danish Medicine 
Agency (Lægemiddelstyrelsen) participated in a two day 
course arranged by DTU Chemical Engineering. The course 
covered aspects of the changes which are currently underway 
in pharmaceutical production.

January 28
Departmental seminar by Professor James Clark
A departmental seminar was given by Professor James Clark, 
The University of York, UK, entitled, “Green Chemistry and 
the Biorefinery.”

February

February 5
Visit by 35 chemistry teachers 
Thirty-five members of the Society of Chemistry Teachers in 
Copenhagen Chemistry visited DTU Chemical Engineering 
for a course on polymer packaging in the food industry.

At the Combustion, Carbon Capture and Storage Workshop held by DTU 
Chemical Engineering on May 28, 2009, combustion and CCS-technolo-
gies were presented as seen from both technical, economic, political and 
environmental perspectives.

In the storage session of the workshop, titled ‘Geological Storage and En-
hanced Oil Recovery, EOS’, Deputy Director General of the Danish Energy 
Agency, Anne Højer Simonsen, talked about the prospects for CO

2
 storage 

on Danish ground. 

Highlights 2009
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February 20
Celebration of Docent Jan E. Johnsson’s 40 years at DTU
DTU Chemical Engineering  celebrated professor (Docent) 
Jan Erik Johnsson’s 40 years of employment at DTU in an 
honorary seminar.

March

March 25
Departmental seminar by Per Bagge Angelo
A departmental seminar was given by Per Bagge Angelo, 
Vice President in the department of Service, Integrity & 
Maintenance at Mærsk Olie og Gas A/S, entitled, “Risk Based 
Process Safety Management.”

April

April 15
Professor Ole Hassager receives the Weissenberg award 
2009
Professor Ole Hassager received the prestigious Weissenberg 
Award 2009 at a ceremony in Cardiff as part of the fifth 
“Annual European Rheology Conference”(AERC). 

April 20
Assistant Professor Anne Ladegaard Skov receives the 2009 
Elastyren prize
Assistant Professor Anne Ladegaard Skov receives the 2009 
ATV/Elastyren Prize for her research in synthetic elastomers.  

April 23
Departmental seminar by Professor Andrzej Górak
A departmental seminar was given by Professor Andrzej 
Górak,  Universität Dortmund, Germany, entitled, “Down-
stream processing of biopharmaceuticals – Monoclonal 
antibody purification.”

2G from Ordrup Gymnasium visits DPC  
The 2G class from Ordrup Gymnasium visited the Danish 
Polymer Center (DPC).

April 24
Michael Locht Michelsen and Jan Erik Johnsson receive  
“Teacher of the Year” award 
During the DTU Annual Party on April 24th, two teachers 
from the Department of Chemical and Biochemical Engi-
neering, Michael Locht Michelsen and Jan Erik Johnsson, 
received the honorable award, “Teacher of the Year.”

April 28
Ole Hassager holds Bird/Stewart/Lightfoot lecture
Professor Ole Hassager is invited to give the annual Bird/
Stewart/Lightfoot lecture at the University of Wisconsin. 
Hassager’s lecture is entitled “Filament stretching Rheome-
try: A Probe for Polymer Dynamics.”

Emily Rochon, Head of Section in Greenpeace International, suggested 
that Western countries should set an example for the rest of the world and 
retain a clear focus on 100 pct. sustainable technologies like solar, wind 
and geothermal power.

One of the world’s leading experts in the field, Professor Klaus 
Hein from the University of Stuttgart, took stock of the global 
CO

2
 emissions and showed examples of CCS solutions in 

Europe, China, Japan and Australia. 

HIGHLIGHTS 2009
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May

May 14
Departmental seminar by Professor Costas Kipparissides
A departmental seminar was given by Professor  Costas Kippa-
rissides,  CPERI, Greece, entitled, “New issues on population 
balance modeling and optimization of particulate polymeriza-
tion and biochemical systems.”

May 25
Professor Peter Glarborg holds inauguration lecture about 
cleaner energy 
Peter Glarborg, who was appointed professor in January, holds 
his inauguration lecture about cleaner and more efficient 
production of power and heat. 

May 28
CCCS Workshop 
A workshop entitled “Combustion, Carbon Capture and 
Storage”, took place at DTU. Organized by DTU Chemical 
Engineering for specially invited experts from academia, 
governmental organizations and related industries, the work-
shop was part of a series of thematic workshops held by DTU 
in preparation for DTU’s climate conference on September 
17 and the UN climate conference – COP15 – held in Copen-
hagen in December 2009. The workshop formed the basis for 
a recommendation concerning combustion technologies in 
future power plants, industrial plants and ships.

May 31
Søren Hvilsted co-organizes the EUPOC2009 
Professor Søren Hvilsted was a co-organizer of the 
EUPOC2009 (EPF Europolymer Conference: “Click” – 
Methods in Polymer and Materials Science), 31 May to 4 
June 2009 in Gargnano, Lago di Garda, Italy.

JunE

JunE 2-4
CAPEC Annual Meeting 2009
The CAPEC Annual Meeting 2009 had 72 participants, out 
of which 21 were member company representatives, 7 were 
invited guests and the rest were from CAPEC and the 
Department of Chemical Engineering.

JunE 10-12
IVC-SEP Discussion Meeting 2009 
IVC-SEP held its annual Discussion Meeting at Hotel Com-
well in Holte. 75 people attended the conference which offer-
ed four sessions with the headlines: CO

2
 Capture, Complex 

Fluids, Enhanced Oil Recovery and Petroleum Fluids.

June 19
DTU-seminar honoring Professor Sten Bay Jørgensen
Professor Sten Bay Jørgensen’s retirement from DTU was 
marked by an honorary seminar where colleagues, industrial 
partners, peers, friends and current and former students paid 
homage to a highly esteemed scientist and teacher.

Forty-eight students spent five summer weeks participating in the Summer School at DTU Chemical Engineering. 

Highlights 2009
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June 27
Best Poster Award at 24th ESAT goes to PhD. student Jose 
Fonseca 
During the 24th European Symposium on Applied Ther-
modynamics, ESAT, held in Sanitago de Compostela, Spain, 
from June 27th to July 1st, PhD. student Jose Fonseca was 
honored as the winner of the “Best Poster Award” for his 
poster entitled, “Design, construction and testing of a new 
high-pressure, low-temperature apparatus for measuring 
three-phase equilibria in hydrocarbon-water-hydrate inhibi-
tor systems.”

JULY

julY 30-31
PhD Summer Course on “Advanced Computer Aided 
Modelling”
Prof. Gani gave a PhD Summer Course on “Advanced Com-
puter Aided Modelling” from 20-31 July. 

July-August
Forty-eight students participate in the Summer School at 
DTU Chemical Engineering
Thirty-eight american students participated in DTU Che-
mical Engineering’s Summer University for non-european 
students and 10 students participated in the european sum-
mer school.

August

August 12
Professor Rafiqul Gani holds keynote lecture at the ICOSSE 
2009 
At the successful 1st International Conference on Sustain-
ability Science and Engineering event (ICOSSE 2009) that 
took place in Cincinnati between 9-12 August 2009, Profes-
sor Rafiqul Gani gave an invited keynote lecture on “Sustain-
able design of chemical and biochemical processes: The role 
of models and modelling.”

August 16-20
Plenary lecture at PSE-2009, Salvador, Bahia, Brasil
Professor Rafiqul Gani gave a plenary lecture on “Modelling 
for PSE and Product-Process Design” at the 10th Interna-
tional Symposium of Process Engineering (PSE-2009) at 
Salvador, Bahia, Brasil.
 
 
August 20
Ellen Fredenslund celebrates 40 years of employment in the 
Danish State
A reception was held in celebration of System Manager 
Ellen Fredenslund’s 40 years of employment in the Danish 
State. On the occasion, Ellen Fredenslund received a medal of 
honor from Her Majesty Queen Margrethe II of Denmark.

HIGHLIGHTS 2009
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August 28
Departmental seminar by Dr. Michael Frenkel
A departmental seminar was given by Dr. Michael Frenkel, 
Director, Thermodynamic Research Center, NIST, Boulder, 
Colorado, USA, entitled, “Global information systems in 
science and engineering: Applications to the field of thermo-
dynamics.”

August 27-28
Two-day course for 50 physics and chemistry teachers 
Fifty physics and chemistry teachers from Danish public 
schools took part in a course arranged by CHEC and the 
company Haldor Topsøe A/S. The participants spent one day 
with each of the arrangers.

September

SEPTEMBER 1
The first batch of especially qualified students entered the 
new Elite Masters Program in Chemical and Biochemical 
Engineering.

September 10
Thirty public school teachers visit DTU Chemical Engi-
neering for polymer course  
DTU Chemical Engineering held a polymer course in coop-
eration with the Danish Plastics Federation (Plastindustrien). 
Thirty chemistry and physics teachers from public schools 
participated and were presented with lectures and experi-
ments concerning polymers to use in their classrooms.

September 23
Departmental seminar by Professor Wolfgang Arlt
A departmental seminar was given by Professor Wolfgang 
Arlt, Univ. Erlangen, Germany, entitled, “Global information 
systems in science and engineering: Applications to the field 
of thermodynamics.”

October

October 1
Chec Annual Meeting 2009
The Annual CHEC seminar was attended by 110 participants 
– 45 from within CHEC and 65 guests from industry and 
academia. The 29 presentations given at the seminar were 
categorized under the headlines “Combustion and CO

2
 redu-

ction”, “Ashes, Deposits and Corrosion”, “Flue Gas Cleansing” 
and “Catalysis”.

October 2
Farewell reception for Docent Jan E. Johnsson
A reception was held in connection with docent Jan E. Johns-
sons retirement. Jan E. Johnsson will continue his connection 
with the department as Professor Emeritus. 

October 9 
John Woodley elected ‘Fellow of the Royal Academy of 
Engineering’
John Woodley, Professor at KT since 2007, was elected a 
Fellow of the Royal Academy of Engineering. The Royal 
Academy of Engineering is the UK’s National Academy of 
Engineering and brings together the UK’s most distinguished 
engineers from all disciplines.

Highlights 2009

Docent Michael Locht Michelsen 
received the award “Teacher of the Year” 
at the DTU Annual Party on April 24.

On April 20 2009, Assistant Professor Anne Ladegaard 
Skov received the 2009 ATV/Elastyren Prize for her 
research in synthetic elastomers.

Docent Jan E. Johnsson re-
ceived the award “Teacher of 
the Year” at the DTU Annual 
Party on April 24.

HIGHLIGHTS 2009
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October 30
PhD student Peter Dybdahl Hede wins prize for “PhD-
Project of the Year” award
Peter Dybdahl Hede, who conducted his PhD project at DTU 
Chemical Engineering, was awarded the 2009 prize for ‘PhD 
Project of the year’. Hede’s PhD research dealt with encap-
sulation of cells containing enzymes and is used in industry 
today.

November

November 9-10
SNCI Cop 09 Combustion Conference
The two-day Combustion Conference SNCI Cop 09 was 
organized by DTU Chemical Engineering. The meeting was 
very successful, with 74 participants from 11 countries over 
the two days of meeting.

November 13
Annual Polymer day and reception for NMR Instrument
The Graduate School of Polymer Science at DTU (DPC) held 
the 5th Annual Polymer Day. The day began with a reception 
in connection with the NMR instrument donated to DPC by 
Novo Nordisk A/S. Fifty-one people participated in the 
Annual Polymer Day, 28 of these were guests from industry.

November 26
Departmental seminar by Professor Rafal Dunin-Borkow-
ski
A departmental seminar was given by Professor Rafal Dunin-
Borkowski DTU Center for Nanotechnology, DK, entitled, 

“Advanced transmission electron microscopy of nanoscale 
materials and devices.”

December

December 9
Departmental seminar by Professor Emeritus John Vil-
ladsen
A departmental seminar was given by Professor Emeritus 
John Villadsen, DTU Chemical Engineering, DK, entitled, 
“The use of Thermodynamics in the analysis of Bio-reaction 
networks.”

December 11
DTU Chemical Engineering Christmas seminar
Head of Department, Professor Kim Dam-Johansen, 
reported on the status of 2009, and prospects of the depart-
ment’s future were discussed at the departmental Christmas 
Seminar.

December 14
Agreement of cooperation between DTU Chemical Engine-
ering and TU Dortmund University
DTU Chemical Engineering signs an agreement of coopera-
tion with TU Dortmund University promoting academic 
exchange in education and research. The agreement covers 
exchange of staff and students, cooperation in research, 
shared organisation in seminars, and cooperation on cur-
riculum development.

Head of Department, Professor Kim Dam-Johansen, gave a guided tour of 
the pilot plant facilities at DTU Chemical Engineering  to the DTU Board 
of Representatives who held their annual meetting at the department on 
May 18, 2009. 

Professor Ole Hassager received the prestigious 
Weissenberg price 2009 on April 15 in Cardiff 
as part of the 5th “Annual European Rheology 
Conference” (AERC).

HIGHLIGHTS 2009
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”The entropy of an isolated 
system always increases”
Second Law of Thermodynamics

On a global scale, every year enor-
mous amounts  of energy, heat and 
biomass are wasted when farmers 
apply ”slash and burn” methods to 
dispose of agricultural waste. 
Conversion of biomass to energy can 
be enhanced using technologies like 
Flash Pyrolysis or Enzymatic Cata-
lysis, both of which are currently 
being investigated at DTU Chemical 
Engineering.

ANNUAL REVIEW
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RESEARCH & 
INNOVATION & 
EDUCATION

Self-sustaining biomass 
conversion with flash pyrolysis 

Finding technological cures for phar-
maceutical production headaches

Enzymatic production of biodiesel 

Fighting gas hydrates with anti-
freeze proteins 

Intelligent polymer design for the 
21st century

Gürkan Sin new profile in systems 
engineering

Peter Glarborg new professor at DTU 
Chemical Engineering

RESEARCH & INNOVATION
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Self-sustaining biomass 
conversion with 
Flash Pyrolysis 

A ’two flies with one stone’ approach to CO2 reduction:

Pyrolysis is basically heating of biomass 
without oxygen, a technology applied in 
production of charcoal for centuries. In 
Flash Pyrolysis, the biomass is heated at 
a high heating rate at moderate tempe-
ratures, typically 400 to 600 degrees °C.
This process requires a very short resi-
dence time, typically less than a second.
The output of the process is bio-oil, 
biochar, and non-condensable gases, 
with the yield of bio-oil at about 50-75 
percent.

50-60% yield of bio-oil from straw
An important goal of the joint research 
venture is to determine the exact pro-
cess parameters for maximum yield and 
quality of bio-oil while at the same time 
delivering the highest quality of biochar. 

DTU Risø covers the biochar research 
while DTU Chemical Engineering is in 
charge of running the pyrolysis reactor
and assessing the bio-oil properties. 
While the principles behind Flash Pyro-
lysis are fairly simple, the process itself 
is highly complex.

“During the initial research phases an 
important goal has been to better un-
derstand the process behavior at a basic 
level,” says PhD student Norazana Ibra-
him who has been working with flash 
pyrolysis since 2007. Norazana’s PhD 
project is titled ‘Flash Pyrolysis of Agri-
cultural Residue for Bio-oil’ and her 
practical experiments with the Pyroly-
sis Centrifuge Reactor (PCR) have so far 
unveiled a series of key facts about the 

process and its properties when applied 
to different types of biomass. 

“Different feedstocks give different qua-
lities of bio-oil and temperature con-
trol is crucial. For wheat straw we found 
that the optimal temperature is 525 °C, 
giving a 50-60% yield of bio-oil,” says 
Norazana who also found that bio-oils 
from soft and hard wood are different 
from agriculture residue, “Compared to 
straw, bio-oil from pinewood is more 
acidic and has a lower viscosity.” 

Norazana is currently studying the 
storage stability of the bio-oil when 
exposed to the elevated temperatures 
over extended periods of time.

In recent years, conversion of biomass to fuel has become one of the main technological routes for reduction 
of CO2 emission. Flash Pyrolysis is a emerging technology offering a ‘two flies with one stone’ approach by 
not only converting biomass to bio-oil and gas but at the same time yielding high quality biochar – a porous, 
powdery byproduct which can be used as a soil fertilizer and possibly a vehicle for carbon capture. In a joint 
research project DTU Chemical Engineering and DTU Risø are currently looking for ways to harvest the full 
potential of this versatile and promising technology.

RESEARCH & INNOVATION & EDUCATION
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PhD student Norazana Ibrahim is keenly 
interested in sustainable energy and hopes 
to one day see Flash Pyrolysis applied in her 
home country, Malaysia.
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deling. The next step will be to adjust 
and upgrade the pilot plant reactor for 
large scale production and prepare it for 
commercial applications.

Biochar produced by the PCR at DTU 
Chemical Engineering is passed on to 
DTU RISØ where the biochar’s fertilizer  
and carbon capture properties are exa-
mined. Biochar contains some levels of 
nutrients vital for plant growth. It’s high 
porosity helps soil retain water and pro-
vides a good growth environment for 
various microbes beneficial to the eco-
system. As an extra bonus biochar stores 

biomass

reactor

catch pot

cyclone

pre-heater

gas dryer

syngas
(H2/CO/CH4)

bio oil

bio oil

coalescer

“Bio-oil has a high oxygen and high 
water content compared to petroleum 
fuel. This affects the combustion pro-
perties of the oil - you can use it 
directly in a turbine or boiler, but we 
need to thoroughly understand the bio-
oil composition and find out how we 
can upgrade it for use in small engines 
such as a diesel engine,” says Norazana.

A fertilizer with carbon capture po-
tential
Once the basic pyrolysis process proper-
ties for different kinds of feedstock are 
mapped the data will be used for mo-

carbon in the soil, potentially keeping 
CO

2
 out of the atmosphere for thou-

sands of years. More research is needed, 
however, to validate biochar’s long term 
carbon storage properties. 

A self-sustaining system
A possible further development of the 
PCR unit is to make it mobile so it can 
operate directly on a straw field. The 
produced bio-oil has a large energy den-
sity compared to straw bales. A ‘Mobile 
Flash Pyrolysis Unit’ would, in princip-
le, be a harvester which collects bio-oil 
and returns biochar directly to the soil, 

The Pyrolysis Centrifuge 
Reactor (PCR) used in 
Norazana Ibrahim’s 
research converts biomass 
into bio-oil, gas and bio-
char. Straw is introduced 
by the screw feeder into 
the centrifuge reactor. A 
cyclone is used for char 
collection, and a condenser 
and a coalescer is used for 
bio-oil collection. A pump 
re-circulates a part of the 
formed gas.

RESEARCH & INNOVATION & EDUCATION
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all the while being fueled by the syn-gas 
from the pyrolysis process. 

“It is a very attractive feature that the 
system is self-sustaining, complete with 
cooling system and everything,” says 
Norazana. “Flash Pyrolysis can be ap-
plied everywhere as long as we have the 
biomass to convert. Gas and bio-oil can 
be used for heating and power genera-
tion and on top of that you get the bio-
char which will improve future crops.” 

Norazana Ibrahim conducted her mas-
ter’s studies in Malaysia where she wor-

ked with hydrogen production for fuel 
cells before moving to Denmark in 2007 
to start work on her PhD project. She is 
keenly interested in sustainable energy 
and she hopes to one day see Flash Py-
rolysis applied in her home country.

“Usually after the rice harvest season 
the farmers just burn the straw. By ap-
plying Flash Pyrolysis we could reduce 
the pollution while getting the benefits 
from the other by-products. But a lot of 
research is still needed in order to apply 
that,” Norazana Ibrahim says.

Flash pyrolysis can be applied to 
many types of biomass – even 
waste water sludge can be conver-
ted to bio-oil. A possible future 
development of the PCR is to 
make it mobile so it can operate 
directly on a straw field, fueled 
by gas from the pyrolysis process 
while producing bio-oil and recyc-
ling biochar to the the soil.

Associate Professor Peter Arendt Jensen and PhD Student Niels Bech working with a flash pyrolysis reactor. 

RESEARCH & INNOVATION & EDUCATION
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Finding technological cures 
for pharmaceutical production 
headaches

As early as 1888, aspirin was the first drug to be manufactured industrially at large scale. Since then, pharma-
ceutical production has largely been based on batch production, a flexible but time-consuming step-by-step 
production principle necessary to meet the high quality demands of the regulatory health authorities. When, 
in 2004, the American Food and Drug Administration (FDA) issued a set of guidelines for a radically different 
approach called Process Analytical Technology (PAT) the pharmaceutical industry saw an opportunity for a 
technological upgrade. These upgrades consisted of existing processes with advanced on-line monitoring and 
control, combined with converting traditional batch processes into continuous production, potentially saving 
time and money and reducing the size of production facilities without compromising product quality. 

In recent years, manufacturing processes in the pharmaceutical industry have started 
to undergo fundamental changes and the driver is Process Analytical Technology – PAT. 
DTU Chemical Engineering is in the front line in the development of PAT-applications in 
close cooperation with major pharmaceutical companies.

PAT changes the fundamental rules for 
pharmaceutical production. If compa-
nies can demonstrate that they can keep 
critical production system variables 
within a specified, well-documented 
range (the so-called design space), then 
the regulatory authorities will allow 
production changes without requiring a 
new approval for each change. This new 
regulatory approach gives the phar-
maceutical industry a green light for 
continuous production and production 
process optimization while paving the
way for a multitude of fascinating 
chemical engineering challenges. At 
DTU Chemical Engineering PAT is an 
important and growing research field. 
The department is in the front line of 
PAT-application development in co-
operation with leading pharmaceutical 
companies.

Online measurement with spectro-
scopy
“The central thing in PAT is that you try 
to understand your process in depth,” 
explains Associate Professor Krist 
Gernaey, a key figure in PAT research at 
DTU Chemical Engineering. “Once you 
understand your process, the challenge 
is to design and operate it in such a 
way that you always achieve the quality 
that you expect from your production 
system.”

On-line measurements of variables like 
temperature, pH, and concentration of 
reactants are one of the central require-
ments for successful PAT applications.

“You need on-line information about a 
process in order to control it, and these 
measurements are increasingly perfor-
med using a variety of spectroscopic 

methods,” says Krist Gernaey. DTU 
Chemical Engineering collaborates 
closely with DTU Systems Biology and 
DTU Fotonik on the development and 
adaptation of spectroscopic measure-
ments in pharmaceutical production 
processes. Additionally, several PhD 
projects are currently dedicated to opti-
mizing measurement methods. 

Better tools for process control and 
mathematical modeling are other 
important focus areas. Therefore PAT 
competences are drawn from across all 
centers within DTU Chemical Enginee-
ring where regular meetings are held for 
exchange of PAT-related insights, ideas 
and experience.

The short way from lab to production
PAT related research at DTU Chemical 
Engineering is done in close collabo-
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ration with industry partners, with a 
strong focus on practical application. 
In March of 2008, DTU Chemical Engi-
neering and the Danish pharmaceutical 
company, Lundbeck A/S, launched a five 
year collaboration project, spawning a 
series of PAT-related research projects 
where PhD students investigate PAT-
approaches for continuous production 
of organic-synthesis based pharmaceu-
ticals. 

“Our research and solutions are im-
mediately tested and implemented at 
Lundbeck, making the route from lab 
to production plant very short,” says 
Gernaey, “this makes the PAT field very 
attractive to our students.”

Tommy Skovby, Senior Project Manager 
in Lundbeck A/S’s Innovative Future 
Manufacturing Project, works with 
PAT-application on a daily basis and is 
in close collaboration with DTU Che-
mical Engineering.

“With PAT you could say the laboratory 
is integrated into the production pro-
cess, giving much better process control 
and eliminating time-consuming offline 
analysis,” says Tommy Skovby. “We save 
time and money and also space, since 
continuous production runs on much 
smaller units.”

“The PAT systems we need cannot be 
bought, they must be developed from 
scratch. And our collaboration with 
DTU Chemical Engineering gives Lund-
beck a much wider time horizon for 
future production planning.”
 
“While we need to maintain a focus on 
day-to-day delivery, the researchers at 
DTU Chemical Engineering have the 
resources to delve into the details of 
production processes and come op with 
fantastic new equipment and innovative 
process designs which become part of 
our long-term production strategies,” 
says Skovby before adding that the 

students he works with are extremely 
motivated. 

“I guess part of the reason is that 
they see their ideas and designs being 
promptly applied.” 

A new chapter
While pharmaceutical companies have 
only recently started harvesting the be-
nefits of PAT, the concept is also inching 
it’s way into other sectors of industry.

“PAT has opened a new chapter in the 
pharmaceutical industry. Specifically 
for the food industry, where the high 
requirements for cleanliness and pro-
duct stability are similar to those in the 
pharmaceutical field, the new on-line 
spectroscopic monitoring methods 
open up for improved well-controlled 
processes. Even the bulk and commo-
dity (bio)chemical industry is beginning
to pick up on PAT concepts,” states 
Gernaey.

“Process Analytical Technology (PAT) has opened a new chapter in the pharmaceutical industry,” says Associate Professor Krist Gernaey. 
“It accelerates production processes in the pharmaceutical industry while offering better control of systems and product quality.”
Go to http://www.kt.dtu.dk/PAT for an overview of PAT related projects at DTU Chemical Engineering.
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Enzymatic 
production of biodiesel 

Biofuels including biodiesel are essential for reduction of CO2 emission but the traditional production method 
leaves room for improvement. Biodiesel production by enzymatic catalysis has long been known as a promising 
alternative - it is more eco-friendly and applicable to a larger range of raw materials. Technical and economical 
hurdles have so far barred enzymatic catalysis from adaptation to mass production in the biodiesel field but 
this may change: In a joint research effort by Novozymes A/S, DTU Chemical Engineering, DTU Management 
Engineering, Aarhus University and Emmelev A/S researchers from a range of different fields collaborate to 
finally bring enzymatic biodiesel to large scale production. 

The sustainable biodiesel project ini-
tially focuses on traditional feedstocks 
such as rapeseed and soybean oil. In the 
long term, the goal is to be able to con-
vert low quality and waste oils, feed-
stocks which are particularly difficult 
to refine into biodiesel with traditional 
methods and therefore hold great po-
tential for commercialization. Launc-
hed in autumn 2008 and partly finan-
ced by the Danish National Advanced 
Technology Foundation, the biodiesel 
project is an umbrella for a wide span 
of different technical disciplines. Novo-
zymes A/S provides the enzymes, Uni-
versity of Aarhus supplies research on 
enzyme kinetics, the Danish biodiesel 
company Emmelev A/S provide know-
how on biodiesel and the conventional 
production process and DTU Chemical 
Engineering covers process technology, 
reactor technology and design as well 
as cost evaluation and supporting DTU 
Management Engineering by feeding 
them data used for Life Cycle Assesment 
(LCA) of the new technology.  

Obvious advantages with enzymes
With the traditional method, homo-

geneous catalysis, oil is mixed with 
methanol and potassium hydroxide. 
When the reaction is complete, excess 
alcohol is evaporated and the potassium 
salt is washed away with water. 

“It is a fairly simple process but it has 
some fundamental limitations,” explains 
PostDoc Mathias Nordblad who is re-
sponsible for development and evalua-
tion of the basic process designs for the 
enzyme-based reactor within the bio-
diesel project at DTU Chemical Engi-
neering.

 In a process that uses the traditional 
method, low quality and waste oils re-
sult in soap formation in the reactors. 
This problem is eliminated with enzy-
matic processes, leading the way for 
catalysis with a range of oils we couldn’t 
use before.”

“We also believe that we can reduce 
the release of toxins and use less ener-
gy with the enzymatic approach. Our 
process will use ethanol instead of the 
much more toxic methanol. Another 
advantage is that by using enzymes we 

can produce glycerol which is more 
pure than the one produced by tradi-
tional chemical catalysis,” says Mathias 
Nordblad.

Collaborative project 
Mathias Nordblad and his co-workers 
are conducting laboratory and pilot-
scale work covering different aspects of 
the enzymatic process from a chemical 
engineering point of view.

“My focus is to develop computer based
models for calculating the cost and 
eventually also simulating the processes, 
based on experimental data generated at 
KT and Aarhus University,” says Mathias 
Nordblad whose role in the project goes 
beyond the chemical engineering part:

“I actually work almost as much with 
organization as I do with engineering, 
and I have come to enjoy the manage-
ment aspect,” says Mathias. “With so 
many people covering different bits and 
pieces of the research, a lot of meetings 
are required and the focus on close co-
operation and communication between 
groups is a key to success.” 
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Total environmental evaluation 
Mathias Nordblad is assisting DTU 
Management Engineering on assess-
ments of the broader environmental 
implications of the biodiesel project:
 
“We feed information about our process 
designs to DTU Management Engine-
ering which they then use to assess the 
environmental impact of each design, 
using tools for life cycle assessment 
(LCA),” says Mathias.
 
LCA is based on an inventory of the en-
vironmental emissions from a full pro-
duction chain from raw material to 
waste disposal. With the constantly 
growing focus on sustainability and CO

2
 

reduction, LCA concepts are becoming 
key ideas in corporate planning and 
marketing strategies. 

Mathias Nordblad elaborates:
 
“With LCA you evaluate all the environ-
mental impacts of a production chain 
or process. Carbon dioxide equivalence 

Working with immobilized 
enzymes
Enzymes normally appear in aque-
ous solutions, but these are difficult 
to use in a biodiesel process since 
water and oil do not mix well. 
Novozymes’ solution is to put the 
enzymes on a carrier material, a 
process known as immobilization. 
This produces a catalyst in particle 
form, which can be readily mixed 
with the oil. A further advantage of 
this method is that the catalyst can 
easily be removed and reused after 
each reaction, which is essential to 

the economy of the process.

is presently the most frequently mentio-
ned measure of environmental impact, 
addressing the global warming contri-
butions, but the complete LCA also gi-
ves an idea of the human and ecotoxi-
city potential, degree of acidification of 
the earth, release of nutrients into water 
streams etc. caused by the process.”

From cooking oils to algae
So far the biodiesel project has been 
based on available commercial enzymes 
and ordinary rape seed oil is used for 
testing, but enzymatic catalysis in the 
biodiesel field has barely rounded its 
initial phases and there is a vast and di-
verse potential for future development.

“The enzymes we use were developed 
for the pharmaceutical industry, but 
in the future we are likely to see enzy-
mes modified and produced specifically 
for biodiesel production,” says Mathias 
Nordblad. “In the first phase of the pro-
ject we worked with vegetable oils such 
as rapeseed oil and soybean oil. How-
ever, we hope to be able to apply the 

current methods to used cooking oils 
and low quality oils such as oil from 
algae. The latter is a possible and intere-
sting candidate for enzymatic proces-
sing – but a lot of research lies ahead 
before we may see mass production in 
this field.”

PostDoc Mathias Nordblad at work in the laboratory.

RESEARCH & INNOVATION & EDUCATION



26

Fish, insects and plants living in cold 
environments are at risk of fatal ice 
formation in their cells. Some species 
have developed antifreeze proteins as 
a natural defense, and Lars Jensen was 
doing initial research based on proteins 
from the arctic eelpout when he became 
aware of research done by Professor An-
ders Løbner-Olesen and  Professor Hans 
Ramløv at Roskilde University. Lars 
Jensen contacted Ramløv, an expert in 
extreme biology, freezing and polar ex-
ploration whose research group had iso-
lated antifreeze proteins that allow the 
larvae of the longhorn beetle (Rhagium 
mordax) to be exposed to temperatures 
as cold as -15 degrees Celsius without 
their bodily fluids freezing.

“A moderately active protein is intere-
sting but this one is really interesting 
– it is super active,” says Lars Jensen. A 
research collaboration was soon estab-
lished and in 2009 Lars Jensen's research 
produced results that showed that the 
beetle protein is indeed as efficient as 

the commercially available antifreeze 
agents while having one major advan-
tage: Biodegradability.

Better biodegradability
Environmental concern is the driver for 
investigating these proteins. The two 
categories of anti-freeze agents available 
to oil companies today each pose a 
problem. Methanol, a chemical used 
for anti-freeze in cars, is soluble in 
water, and therefore not accumulated 
in fatty tissues in fish due to minimal 
exposure, but the enormous amounts 
used in oil production is a concern. As a 
reference, a case study from a large wet 
gas production field reported typical 
usage in the range of 200 cubic meters 
of methanol per day to prevent hy-
drate formation. Other hazards are that 
methanol is poisonous and corrodes 
pipes.  In some cases it can be recovered 
by distillation, but this requires a large 
amount of energy. The other alternative, 
kinetic inhibitors (usually water soluble 
polymers) are efficient in much smal-

ler quantities, however, with their low 
biodegradability – 6 % in 28 days – they 
cannot be used in the Danish and Nor-
wegian sector of the North Sea where 
authorities demand a biodegradability 
of at least 20 % in 28 days. 

Lars Jensen started work on his pro-
ject in March 2007, initially testing the 
properties of proteins from the arctic 
eelpout. Tests on the more promising 
proteins from the longhorn beetle took 
place at the Colorado School of Mines 
in the USA where Lars was a guest stu-
dent from January to May 2009. 

A different experimental approach was 
used for the classification of each pro-
tein’s antifreeze potential.

“In the eelpout experiments, I placed an 
aqueous solution containing the active 
protein in a cell – simulating the con-
ditions in an oil pipe. By using an elec-
tronic pressure regulator and measuring 
the amount of gas entering the cell over 

Proteins from arctic animals provide a biodegradable alternative to antifreeze agents used by the oil industry:

Fighting gas hydrates 
with antifreeze proteins 

Formation of gas hydrates in undersea oil pipes is a major challenge to the oil industry. Gas hydrates are ice-like 

crystals that form under high pressure and moderate temperature, potentially halting production flow and 

causing a security hazard by clogging the pipes running between oil wells and platforms. To ensure a continu-

ous flow of reservoir-fluids, oil companies add antifreeze agents like  methanol or kinetic  inhibitors to the 

fluids. With their eco-toxicity and low biodegradability, these agents are not the ultimate answer, but research 

done by PhD student Lars Jensen at DTU Chemical Engineering has shown that certain arctic animals provide 

an eco-friendly alternative. 
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time, I got a clear picture of the anti-
freeze effect of the protein,” Lars Jensen 
explains.

“The beetle protein was tested using 
High Pressure Differential Scanning 
Calorimetry (DSC). I compared the 
results from the beetle protein with a 
commercial inhibitor used in oil and 
gas pipes, and it turned out to have the 
same efficiency. No one has found a 
protein which works as well while also 
having a high degree of biodegrad-
ability.”

Ahead lies the engineering challenge 
of producing these proteins in the enor-
mous amounts required by the oil 
industry – and at competitive prices.

Mass production by fermentation
“The isolation of and synthetic produc-
tion of the active groups in the molecule 
have been considered, but this remains a 
hypothetical method, partly because it is 
still a mystery exactly how the molecu-

les obtain their anti-freeze properties,” 
says Lars Jensen.

“Production of the molecules by fer-
mentation seems a much more viable 
solution. This implies getting a bacteria 
culture to produce the protein by gene 
modulation. A large amount of research 
and experimental work is needed before 
we can bring this process up to a full-
scale production level.”

Though the longhorn beetle is so far 
the unchallenged champion in terms of 
anti-freeze properties, Lars Jensen is still 
working with the eelpout protein.

“I have the fish protein available in grea-
ter amounts than the insect protein and 
we are planning further experiments to 
get a more exact idea of how efficient 
the two proteins are when compared to 
each other, and to probe whether the 
beetle protein keeps the advantage even 
in large scale experiments,” says Lars 
Jensen.

The anti-freeze proteins have a number 
of exciting potential uses outside the oil 
industry. For example, they could be ad-
ded to dough, allowing it to go straight 
from the freezer to the oven without the 
yeast cultures being destroyed. Or for 
production of ice cream that would still 
keep its creamy consistency, even with 
a very high water content. Another idea 
is for anti-freeze paint used on airplane 
wings to limit the need for deicing. Even 
an anti-freeze agent for humans based 
on these proteins has been suggested. At 
DTU Chemical Engineering, however, 
the research focus remains ’frozen’ on 
eliminating gas hydrate formation in oil 
and gas pipelines.

“And with the enormous amounts of 
methanol kinetic inhibitors used every 
day as anti freeze agents in oil produc-
tion, the market potential of the bio-
degradable alternative is considerable,” 
says Lars Jensen.

PhD Student Lars Jensen with a handful of gas hydrates, also known as ‘burning ice’.
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Assistant Professor Anne Ladegaard Skov received the 2009 Elastyren Prize for her outstanding polymer research

Intelligent polymer 
design for the 21st century
Polymer-based products left their distinctive marks in all areas of life in during 20th century – from vinyl 

records and nylon stockings to plastic bottles, acrylic paint and rubber tires. While each of these products were 

innovative milestones in their time, they appear antique when compared to the prospects of 21st century poly-

mer technology: fabric that intelligently adapts to the weather, paint that changes structure when exposed to 

light, polymer ‘muscles’ that draw energy from ocean waves, and much more. “The possibilities are endless and 

one of the biggest challenges right now is to come up with the right ideas,” says Anne Ladegaard Skov, Assis-

tant Professor at DTU Chemical Engineering and supervisor for a range of polymer-related projects within the 

Danish Polymer Center (DPC).

When Anne Ladegaard Skov received 
the Elastyren prize in 2009 the prize 
committee of the Danish Academy of 
Technical Sciences  based it on her ‘out-
standing contribution to research in the 
synthetic elastomer field.’ In her current 
work as a researcher and project super-
visor at DPC, Ladegaard Skov takes 
these tracks even further by combining 
deep theoretical grounding and high 
mathematical skills with the creative 
playfulness which is often key to success 
in science. 

“Getting the right ideas is the hardest 
part but it is also where the fun and 
enthusiasm begin – when you get that 
feeling of ’Yes! Why didn’t we think of 
that before?’” says Anne Ladegaard Skov 
who admits that sheer luck also plays a 
part.

“An idea is followed by an intuitive 
guess about how it may work. This is 
where mathematics is essential – when 
we deal with these materials we have 

maybe 108 possible combinations. So we 
start out by making a model based on 
simplifications – if we’re lucky we hit 
right on the nail, and if it seems hope-
less we start all over again by adjusting 
the simplifications.” 

Plastic with memory
“Nature is the great inspirator. You look 
at a plant and see how it grows towards 
the light, and right there you may have 
an idea for a project,” says Anne Lade-
gaard Skov and mentions a project in-
spired by sea cucumbers:  

“I read an article about how these ani-
mals are able to change skin structure 
from soft to hard by emitting a nerve 
impulse. I thought it would be inte-
resting to copy this principle and we 
pursued the idea in a project where we 
aim at changing from a gel-like to a 
rubber band-like structure by apply-
ing light. You can imagine how effective 
this could be in a protective suit, but 
the technology could be useful in lots of 
other areas,” she says.

In a related project, researchers from 
DPC collaborated with industrial desig-
ners from the Copenhagen Academy of 
Fine Arts  School of Architecture who 
were looking for ways to make interior 
walls ‘come alive.’

“They wanted to apply polymer paint 
or create a wall structure that changes 
structure and even color depending on 
the light,” says Ladegaard Skov. “In this 
case we can transfer results from on-
going research in the medicine field to 
interior design: When a polymer strip 
is exposed to light it ‘remembers’ the 
shape it had before and coils up,  and 
researchers are working to apply this 
when two veins are sewn together after 
an operation.”

“There are many more potential ap-
plications for this technology and it has 
been very inspiring to exchange ideas 
with the industrial designers,” says 
Ladegaard Skov. The initial contact has 
resulted in further collaboration where 
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DPC will deliver a greater quantity of 
material to the designers. 

Wave energy from polymer muscles
Having finished her PhD project at 
DTU Chemical Engineering in 2004, 
Anne spent a year at Coloplast A/S 
where she worked with skin adhesi-
ves. A year as a PostDoc in Cambridge 
University followed before she returned 
to DTU Chemical Engineering, first as 
a PostDoc and since 2008 as Assistant 
Professor. Her PhD focused on cross-
linked polymers used for muscles in ro-
bots. This technology has today reached 
a point where an intelligent mechanism 
can lift fragile objects. In industry, the 
technology is mostly used for valves, 
however, some very exciting new uses 
have come into play.

“In principle an artificial muscle is a 
polymer film with electrodes applied,” 
Anne explains. “The muscle contracts 
when a strong electrical current is ap-
plied. In the research field, the main 
focus right now is on reversing the se-
quence. For example, when a polymer 
muscle is deformed by an ocean wave it 
generates electricity.”

Approximately twenty students are cur-
rently engaged in a joint DTU project 
targeting this kind of polymer-based, 
sustainable energy production. Other  
current polymer projects are looking at 
artificial skin, mimicking human body 
expression and electronic paper with 
the potential of displaying animated 
ads. There is also research in bio-medi-
cine with artificial hearts and aorta val-
ves, as well as touch-screen technology.

“Some of these things may sound like 
science fiction but we are not far from 
making them work,” says Anne. “Con-
verting desktop experiments to full pro-
duction scale remains a major challenge, 
but I would say we are well on our way.”

When asked about what consumers can 
expect in the near future, Anne places 
her bet on self-regulating fabrics.

“Shirts that change color when you add 
voltage from a small battery in your 
pocket, jackets which react to weather
conditions and change isolation proper-
ties accordingly. If it rains it becomes 
waterproof. Those items will be avail-
able to consumers in the not-so-far 
future. And I will definitely go buy that 
jacket myself!” says Anne Ladegaard 
Skov.

Assistant Professor Anne Ladegaard Skov specializes in cross-linked polymers, ranging from jelly-like, sticky substances to hard rubber materials. 
For a list of projects supervised by Anne Ladegaard Skov in 2009 go to http://www.kt.dtu.dk/ALS
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Gürkan Sin 
new profile 
in systems 
engineering
When Professor Sten Bay Jørgensen 
retired in the summer of 2009 Assistant 
Professor Gürkan Sin was employed to 
carry the banner and further develop 
DTU Chemical Engineering’s activities 
on Process Dynamics and Control in 
research and education areas. Gürkan
Sin is based in the CAPEC center 
where his main research field is process 
systems engineering which focuses on 
management of complexity in chemical/
biochemical engineering. Specifically, 
his research looks at integrated process 
design and control, process design 
under uncertainty, process modeling & 
simulation for technology evaluation, 
among others.

“The excellent collaboration environ-
ment at DTU Chemical Engineering is 
immensely important for young re-
searchers starting out a career in acade-
mic world,” says Gürkan Sin who joined 
the faculty at DTU Chemical Engi-
neering in November 2008.

“Collaboration helps us unlock the 
potential within and create synergy 
across different research disciplines and 
centers. This strategy makes research a 
fun environment with tangible results at 
hand such as high quality research with 
visibility and recognition on internatio-
nal levels in our respective fields,” says 
Gürkan Sin.
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Peter 
Glarborg 
new professor 
at DTU Chemical 
Engineering
In January 2009, Peter Glarborg took 
seat as Professor in The DTU Clean 
Power Chair, a new professorship spon-
sored by DONG and Vattenfall focusing 
on clean and efficient production of 
heat and electricity.

Peter Glarborg is internationally recog-
nized for his research in high tempera-
ture chemistry and has been working 
closely with Danish and international 
universities and companies on this issue 
for years.  

The professorship is a result of collabo-
ration between DTU Chemical Engine-
ering and two major power companies 
dedicated to development of clean and 
efficent thermic processes for produc-
tion of heat and electricity: DONG 
Energy and Vattenfall. Glarborg’s work 
involves theoretical and experimental 
studies combined with semi-industrial 
and full-scale tests. The primary aim of 
this work is to enhance utilization of 
alternative fuels in the production of 
power to facilitate CO

2
 reduction targets 

in the power industry.

Professor Glarborg has been a member 
of the faculty at DTU Chemical Engi-
neering since 1996 and is also a compe-
tent and popular teacher.
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The leader team at DTU Chemical Engineering. 

From left: Professor Georgios Kontogeorgis, Senior Adviser Jytte 

Boll Illerup, Head of Administration May Brandt, Professor Anker D. 

Jensen, Professor Anne Meyer, Professor and Head of Department 

Kim Dam-Johansen, Secretary Lisbeth Degn and Technical Manager 

Lars G. Kiørboe.
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Professor and Head of DPC 
Ole Hassager gets to work by train.

At the Danish Polymer Center we are devoted to the ap-
plication of molecular design, synthesis and processing of 
polymers to create materials and products with unlimited 
ranges of properties and applications. We strive towards 
this goal in a balanced environment of education, research 
and industrial cooperation.

Ole Hassager, Head of DPC

www.kt.dtu.dk/dpc
Head of DPC, Professor Ole Hassager  |  oh@kt.dtu.dk    
Phone: +45 4525 2973
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DPC

THE DANISH POLYMER CENTer

The Danish Polymer Center is devoted to fundamental research in polymers, 
soft materials, and complex fluids. The aim is to utilize polymer research in 
education, technological innovation and industrial collaboration. Organized 
within the Department of Chemical and Biochemical Engineering, the center is 
located in close proximity to polymer activities at the Department of Mecha-
nical Engineering and the Department of Micro and Nanotechnology. The 
research is interdisciplinary ranging from chemical synthesis, chemical and 
physical characterization of polymers and soft materials to fluid mechanics of 
complex fluids. 

Equipped with state of the art instrumentation for polymer characterization, 
the laboratories at the DPC provide a common ground for polymer chemists, 
polymer physicists and chemical engineers. Current techniques include the 
synthesis of polymers with controlled molar mass, branching structure and 
functional groups, application of scattering methods for study of complex 
polymer systems, rheological characterization and the design of multi-phase 
systems.

MSc in Polymer Engineering
Students in the DTU Master’s Program in Advanced and Applied Chemistry 
may specialize in Polymer Engineering. This will allow master students to be 
trained in our laboratories and to engage in research at DPC. 

Research Consortium in Polymers at DTU
The basic purpose of this consortium, established in 2006, is to ensure both 
stability and continuity of contact and communication between the Poly-
mer Center at DTU and the parts of Danish industry that commercially use 
polymers. The consortium will run a number of smaller research projects and 
will serve as a greenhouse for conceiving ideas and innovating plans for future 
research and educational initiatives. 

Graduate School Program in Polymer Science
Initiated in 2003, the Graduate School of Polymer Science is a research educa-
tion network between the Department of Chemical and Biochemical Engi-
neering at DTU, the Department of Chemistry at Aarhus University, Risø 
National Laboratory, and other associated industrial companies. 

Financial support
Financial support to the DPC is provided by the Danish National Research 
Council, the European Union, the members of the Research Consortium in 
Polymers, and the members of the Graduate School in Polymer Science.

Coloplast A/S

Elektro-Isola A/S

Grundfos A/S

Novo Nordisk A/S

Radiometer Medical ApS

Teijin Twaron

Members of the Graduate School 
Program of Polymer Science are as 
follows

Members of the Research
Consortium in Polymers are as
follows

Alfa Laval Nakskov A/S

Aquaporin A/S

Coloplast A/S

Dana Lim A/S

Dyrup A/S

Elektro-Isola A/S

Grundfos Management A/S

Hempel A/S

Novo Nordisk A/S

Radiometer Medical ApS

Rockwool International A/S
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Søren Kiil, Associate Professor and 
CHEC group member, arriving at 
DTU Chemical Engineering on his bike.

A vital part of our research is conducted in very close collaboration 
with industrial enterprises and international research organizations. 
The industrial relations cover close joint projects with a mutual 
exchange of staff and cooperation on experimental research ranging 
from microscale over pilot plants to full-scale industrial production 
plants. This approach ensures high relevance of our research and 
efficient exchange of technology, know-how and know-why.

Kim Dam-Johansen, Head of CHEC

www.chec.kt.dtu.dk
Head of CHEC, Professor Kim Dam-Johansen  |  kdj@kt.dtu.dk 
Phone: +45 4525 2845
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CHEC

COMBUSTION AND HARMFUL EMISSION CONTROL

– THE CHEC RESEARCH CENTer

CHEC is a research center mainly in the field of Chemical Reaction Engine-
ering and Combustion, emphasizing high-temperature processes, formation 
and control of harmful emissions, particle technology, and product design.

The research approach involves a combination of modelling and experimental 
work. Experiments are conducted over scales ranging from small laboratory 
reactors to full-scale industrial units. 

The models typically combine a generic description of the chemical reaction 
system with a process-specific flow description. They are used to analyze and 
extrapolate the experimental data as well as providing input for design and 
optimization.

The work is conducted in collaboration with enterprises and a range of natio-
nal and international research organizations.

The field of Product Design covers quantitative formulation engineering using 
traditional chemical engineering methods in the design of products such as 
granular enzymatic products, and controlled release systems, in many different 
fields like advanced coatings. 

Waste fuel utilization, methods to reduce CO
2
 emissions, and production of 

liquid fuel from biomass have received increasing attention in the CHEC 
Research Center over the last years. The work conducted there is directed 
towards pyrolysis of biomass, oxyfuel combustion, gasification, methanol and 
bio-ethanol production, as well as fuel cell technology. 

The CHEC Research Center
collaborates mostly with the
following industrial partners

The industrial support is
supplemented with funding
from these organizations

Babcock & Wilcox Vølund ApS

B&W Energy A/S

Danish Gas Technology Center A/S

Dong Energy A/S

Energinet.dk

F.L. Smidth A/S

H. Lundbeck A/S

Haldor Topsøe A/S

Hempel A/S

Hwam A/S

MAN Diesel A/S

Novozymes A/S

Topsøe Fuel Cell

Vattenfall A/S

DTU

Nordic Energy Research

The Danish Council for Technology

and Innovation

The Danish Research Training Council

The European Union

The Public Service Obligation Programme

Danish National Advanced Technology

Foundation

ORGANIZATION
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Professor and Head of CAPEC Rafiqul Gani 
gets to work by car. In the background 
Associate Professor and member of the 
CAPEC group Gürkan Sin.

Briefly, the research objective of CAPEC is to develop computer-
aided systems for process simulation, process/product synthesis, 
design, analysis, and control/ operation that is principally suitable 
for the chemical, petrochemical/oil, pharmaceutical, and bio-
chemical industries.
Our computer-aided systems are developed on the basis of 
fundamental modelling studies that incorporate correlation and 
estimation of thermophysical and phase equilibrium properties 
as well as model the underlying phenomena and behavior of the 
processes and operations. We manage the complexity related to 
the solution of a wide range of problems in product and process 
engineering.

Rafiqul Gani, Head of CAPEC

www.capec.kt.dtu.dk
Head of CAPEC, Professor Rafiqul Gani  |  rag@kt.dtu.dk
Phone: +45 4525 2882
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CAPEC

COMPUTER AIDED PROCESS-PRODUCT ENGINEERING 

CENTER (CAPEC)

The CAPEC research center applies a systems approach to develop compre-
hensive solutions to various industrial problems based on a thorough analysis 
of scientific issues and actual product/process requirements. The developed 
systematic methods are generic in character and therefore applicable to a wide 
range of problems in process and product engineering. 

Additionally, the systems approach enables CAPEC to convert the developed 
methods into software tools for problem analysis and solution. Thus, the re-
search at CAPEC has resulted in the development of a range of generic model-
based techniques and their conversion into state of the art computer-aided 
tools for modelling, synthesis, design, operation, control, and analysis – each 
method dedicated to systematic and efficient process-product engineering.

The research at CAPEC is organized into six research programs within a logical 
framework ranging from fundamental to applied research. Based on the fun-
damental modelling at the generic levels, computer-aided methods and tools 
are developed at the next (intermediate) levels for synthesis, design, analysis, 
and control of process/product/operation. Again, these models, methods and 
tools are integrated in the final research levels, where end-user solutions are 
generated for the development of cleaner, safer, and sustainable technologies.

Headed by Professor Rafiqul Gani, the CAPEC research center constitutes a 
very distinct group of professors and associate professors, researchers, post-
docs, and PhD students that contribute to the joint activities of DTU Chemical 
Engineering. Members of two research groups (Systems Engineering and Pro-
cess within DTU Chemical Engineering) now contribute to the products and 
services offered by CAPEC. Additionally, CAPEC usually hosts around ten MSc 
and BSc students plus a varying number of visiting students and international 
visitors.

Akzo-Nobel (NL)

Alfa Laval A/S (DK)

AstraZeneca (S)

BASF (D)

Bayer AG (D)

Borealis Polymers Oy (SF)

ChemProcessTechnologies (USA)

Cognis (D)

ConocoPhilips Company (USA)

Danisco A/S (DK)

DSM (CH)

DuPont (USA)

Firmenich (CH)

FLS-Automation A/S (DK)

FMC Corporation (USA)

GlaxoSmithKline (USA)

Invensys SimSci-Esscor (USA)

Kongsberg Maritime (NO)

Mitsubishi Chemical Corp. (JPN)

Neste Oil (SF)

Novozymes A/S (DK)

Optience (USA)

Petrobras (Brasil)

Processium (F)

ProSim (F)

SCG Chemicals Co. Ltd. (TH)

Syngenta (UK)

Unilever (USA)

VTT Technical Research Centre of

Finland (SF)

In 2009 CAPEC was supported by 
the following industrial consortium
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Professor and Head of 
BioEng Anne Meyer takes 
her bicycle to work.

The goal of the Center for BioProcess Engineering is to 
create a strong link between generic chemical engine-
ering research and the industrial application of biotech-
nology.

The vision of the Center is to provide new knowledge 
led principles for designing new biobased production 
processes and procucts. At the same time the objective is 
to hatch top-qualified M.Sc. and Ph.D. cadidates through 
research based teaching and supervision. We hope that 
this twofold strategy will contribute to fullfilling the po-
tential of biotechnology to substantially impact indutrial 
production and hereby contribute to development of new, 
ingenious, and sustainable processes and products.

Anne S. Meyer, Head of BioProcess Engineering

www.bioeng.kt.dtu.dk 
Head of BioEng, Professor Anne S. Meyer  |  am@kt.dtu.dk 
Phone: +45 4525 2909



43ORGANIZATION

BIOENG 

Center for BioProcess Engineering

Center for BioProcess Engineering is a multidisciplinary research center estab-
lished at the Department of Chemical and Biochemical Engineering, DTU. The 
purpose of the Center is to strengthen the integration of chemical engineering
research with biotechnology via a focused research effort linking generic che-
mical engineering science with industrial applications of biotechnology. Bio-
Process Engineering is thus an interdisciplinary research field that employs 
chemical engineering principles in the industrial application of biologically 
based reactions and processes. The Center operates at the interface between 
biotechnology and chemical product and process engineering. Particular focus 
areas include enzyme catalysed conversions and application of biochemical 
reaction engineering principles for analysing, modelling, developing, impro-
ving, controlling, and scaling-up of industrial biocatalyctic processes. The Cen-
ter for BioProcess Engineering hosts three larger research structures:

The Novozymes BioProcess Academy was established in 2002 with substan-
tial support from Novozymes A/S. The overall mission of the Academy is to 
strenghten the integration of chemical engineering, processing technology, and 
biotechnology. The particular objective is to ensure the education of candidates 
being highly competent within product and process engineering acquired both 
in the laboratory and in the pilot plant scale to the booming Danish biotech in-
dustry. Currently, 8 full-time, post-graduate students studying for the qualifica-
tion of Ph.D. as well as 4 M.Sc. students are enrolled with the academy.

The Research Consortium “Innovative BioProcess Technology” was established 
in 2005 as a major research collaboration between the Department of Chemical 
and Biochemical Engineering and Department of Systems Biology, DTU and 
the three major Danish biobased companies: Novozymes A/S, Danisco A/S, and 
Chr. Hansen A/S. In this Research Consortium generic research tools are being 
developed to adress three main goals with respect to bioprocess development: 
I. Procuring the scientific basis for the process, II. Choosing the right process 
scheme, and III. Quantifying the pace of the biocatalyctic events. This research 
effort will run for at least 5 years and educate at least 5 Ph.D., 1 post doc, and 
10 M.Sc. candidates. 

Center for Biological Production of Dietary Fibres and Prebiotics was establis-
hed in 2007 via a grant from The Danish Council for Strategic Research. The 
research focus is on developing bioconversion processes for upgrading of plant 
polysaccharides present in industrial byproduct streams. The objective is to de-
sign high value carbohydrate products having potential health benefits.

The Center for Bioprocess Engineering particpates in the EU ITN Programme 
LEANGREEN FOOD and in 2010 a new effort on enzymatic design of human 
milk oligosaccharides will be initiated with a grant from the Danish Council 
for Strategic Research.

Arla Foods amba

Chr. Hansen A/S

Danisco A/S

Foss Analytical A/S

Grundfos A/S

Lyckeby Stärkelsen Amba (Sverige)

Novo Nordisk A/S

Novozymes A/S

Vallø Saft A/S

Center for BioProcess
Engineering cooperates with the
following industrial partners
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Professor and Head of PROCESS John Woodley 
takes his right side steering car to work.

“The vision of the Center for Process Engi-
neering and Technology is to provide the 
necessary support to enable the next 
generation of processes to be implemented in 
industry. In this way the new developments 
in biotechnology, catalysis and separation 
science alongside process engineering can 
be translated into industrial practice. New 
processes with reduced waste, high efficiency 
and based on all the principles of sustainability 
can be developed which will help develop the 
European industrial sector in the production of 
chemicals, bio-based materials and chemicals, 
as well as pharmaceuticals”

John M. Woodley, Head of PROCESS 

Head of PROCESS, Professor John M. Woodley
jw@kt.dtu.dk  |  Phone: +45 4525 2885
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PROCESs

Center for Process Engineering and Technology

The Center for Process Engineering and Technology is focused on the develop-
ment of new and innovative processes for industry. PROCESS works at the 
interface of a number of disciplines, including biotechnology, process engine-
ering and chemistry. The objective is to provide the necessary infrastructure 
and support to evaluate and implement the next generation of processes in the 
chemical, bio-based and pharmaceutical sectors in particular. The research is 
carried out in close collaboration with industry and work is carried out at three 
levels, namely: laboratory scale experimental process evaluation; model based 
evaluation of process technology and pilot-scale process validation. Two de-
monstration units operate in the pilot facilities (one for immobilized enzyme 
reactions and the other for organic synthesis). Using the results from work at 
the three levels enables new technology and processes to be evaluated both ex-
perimentally and also from the perspective of implementation. 

The Center is involved in the following large collaborative projects in Denmark 
and in Europe:  

Bio-petrochemicals is a project established in 2007 with the Danish National 
Advanced Technology Foundation, DTU Chemistry and  Novozymes A/S. It 
is focused on providing a new route to monomer building blocks from sugars 
such as glucose to enable an alternative route to chemicals from fossil fuels. 

Sustainable Biodiesel is a project established in 2008 with the Danish National 
Advanced Technology Foundation, DTU Management, Novozymes A/S, Aar-
hus University and Emmelev A/S. It is focused on developing a new enzymatic 
route to biodiesel.

Towards Robust Fermentation Processes by Targeting Population Heteroge-
neity at Microscale is a project established in 2009 with the Danish Council for 
Strategic Research, DTU Systems Biology, DTU Fotonik, Department of Biolo-
gy (University of Copenhagen), Department of Biotechnology, Chemistry and 
Environmental Engineering (Aalborg University), Crystal Fibre A/S, Fermenco 
ApS and Foss A/S. It is focused on characterization and control of the heteroge-
neity of a population of microorganisms in a fermentation. 

In the pharmaceutical sector several projects sustain the development of the 
next generation of enzyme based methods for the synthesis of optically pure 
molecules. The Center is also involved in a 5-year project with Lundbeck aim-
ing at moving from batch towards continuous production, and is a partner in 
the F3 European consortium established in 2009. The main focus of F3’s  acti-
vities is the development of early stage pharmaceutical leads in collaboration 
with AstraZeneca Ltd. 

AstraZeneca Ltd (UK)

BioSilta Oy (SF)

Bioingenium SL (ES)

Britest Ltd (UK)

CLEA Technologies BV(NL)

c-Lecta GmbH (D)

Crystal Fibre A/S (DK)

Emmelev A/S (DK)

Evonik Industries AG (D)

Fermenco ApS (DK)

Foss A/S (DK)

Haldor Topsøe A/S (DK)

Ingenza Ltd (UK)

Novozymes A/S (DK)

Royal DSM NV (NL)

The PROCESS Research Center 
collaborates primarily with the 
following industrial partners
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For 30 years the IVC-SEP has been a leading research group in 
the area of applied thermodynamics. In close collaboration with 
industry, relevant authorities and international research orga-
nizations, the scientific results from IVC-SEP are implemented 
in industrial products and processes. September 1, 2009 DTU 
decided to create a new Center for Energy Resources Engi-
neering (CERE) on the basis of IVC-SEP and expanding with 
disciplines at other DTU departments. The creation of CERE will 
be a great opportunity for further development and expansion 
of the current activities. 

Erling H. Stenby, Director of CERE

www.cere.dtu.dk
Professor Georgios Kontogeorgis  |  gk@kt.dtu.dk
Phone: +45 4525 2859

Georgios Kontogeorgis, professor and leader of the disciplinary group of Engineering Thermodynamics, walks to work.
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CERE 

CENTER FOR ENERGY RESOURCES ENGINEERING

(Formerly IVC-SEP)

For 30 years the IVC-SEP has been a dynamic research group with an excellent 
track record and international reputation in the areas of applied thermodyna-
mics, transport processes, and mathematical modeling. With six tenured 
faculty members the center covers several topics with both experimental and 
theoretical research. 

The main activities of the center are in the areas of complex solutions (in-
cluding polymers, electrolytes, peptides, and associating chemicals), non-
equilibrium thermodynamics (diffusion and thermo diffusion), petroleum 
chemistry at the molecular level, and finally simulation of petroleum recovery 
processes (from the pore to reservoir scale). Furthermore, the center is active 
in several research projects of strategic importance such as CO

2
 capture and 

storage and Enhanced Oil Recovery (EOR). 

The Industrial Consortium of the center has existed for 30 years and continues 
to be a valuable asset for research and education at DTU. Many companies 
financially support research projects as well as hold the membership. For 
instance the Chemicals in Gas Processing project (CHIGP) which is extensively 
sponsored by industrial partners (Total, Statoilhydro, BP, Gassco, and Maersk 
Oil). 

Furthermore, the center participates in a new major effort on the use of CO
2
 

for EOR in the Danish North Sea. This is a collaboration with DONG Energy, 
supported by The Danish National Advanced Technology Foundation. A 
rapidly growing activity is the research concerning post-combustion CO

2
 

capture. Within this area the center has recently initiated several projects in 
collaboration with DONG Energy and Vattenfall. 

The focus is the high energy penalty associated with the established technolo-
gies for CO

2
 capture. New solvents such as chilled ammonia, amino acid soluti-

ons, and ionic liquids are among the potential solutions under investigation. 

September 1, 2009 DTU decided to create a new Center for Energy Resources 
Engineering (CERE) on the basis of IVC-SEP and expanding with disciplines at 
other DTU departments. The research topics formerly covered by IVC-SEP will 
continue in CERE with an increased staff.

Over the years many students have benefitted from the close contact with 
Danish and international industry through a project in IVC-SEP and we will 
continue to create these links in the new CERE.

Akzo Nobel (NL)

BP (UK)

Chevron (USA)

Conocophillips

DONG Energy A/S (DK)

Eni (I)

Exxon Mobil (USA)

Gassco (N)

Gaz de France (F)

Haldor Topsøe (DK)

INEOS (UK)

Institut Français du Pétrole (F)

Kommune Kemi (DK)

Linde (D)

Mærsk Olie og Gas A/S (DK)

OMV (AUT)

Petrobras (BRA)

RWE Dea (D)

Sasol (South Africa)

Saudi Aramco (Saudi Arabia)

Schlumberger (USA)

Shell Global Solutions (NL)

Sinopec (China)

SQM (Chile)

Statoilhydro (N)

Total (F)

Vattenfall A/S (S)

Welltec (DK)

ØDS (DK)

In 2009 the Consortium
of IVC-SEP consisted of
the following members:

ORGANIZATION
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Head of the Workshop Ivan Horst Pedersen takes his car to work.

Our support units provide important services for students, 
teachers and researchers and are responsible for the full 
array of technical and administrative functions at the 
department.

You will find some remarkable people working as support 
staff at the Department of Chemical and Biochemical 
Engineering. Our team enjoys its work and benefits from 
relationships marked by trust and team spirit, both within 
our department and with our colleagues throughout the 
Technical University of Denmark.

May Brandt, Head of Administration

www.kt.dtu.dk 
Head of Administration, May Brandt   |  mb@kt.dtu.dk
Phone: +45 4525 2807
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Administration
Efficient support from our people in the administrative 
functions plays an important role within our department. 
We provide services in many different areas, including pro-
ject administration, contracts, facility management, educa-
tion, personnel and general administration.

Corporate Communication
Our webeditor ensures that our website meets our high 
standards with respect to design and business communica-
tion, and writes up the latest company news in our corpo-
rate website and annual reports. 

Service and Planning
The secretaries are the first point of contact for students, 
partners and colleagues alike. They handle a multitude of 
inquiries, information, and tasks and they play a major 
role in ensuring that a wide range of internal processes run 
smoothly.

Information Technology Services
The focus of this unit is knowledge management (databa-
ses), IT consulting, IT solutions and support which include 
ordering, installing, and configuring hardware and soft-
ware, as well as maintaining the IT back office.

Workshop
Craftsmanship and innovation go hand in hand when the 
workshop at the Department provides our small and large 
scale laboratories with custom made, high quality equip-
ment.

Laboratories
Our laboratory technicians ensure high safety standards 
and efficient caretaking of our laboratories, education and 
research facilities.

ADMINISTRATION & TECHNICAL SUPPORT

Support staff

Innovative teaching, research and consulting require the support of professional services. Our high-quality services enable us to deliver 
excellent education and project work. Working in our support units means being a strong partner for our students, teachers and re-
search teams, and accompanying them throughout all phases of their work.

ORGANIZATION



”The entropy of a perfect crystal 
at absolute zero is zero”
Third Law of Thermodynamics

Research and innovation at DTU 
Chemical Engineering is nurtured by 
strong and broad cooperation with 
industry and collaboration across 
disciplines and centers within the 
department.
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Key Figures: Finances and stafF 2009

revenue 2009

(Total 153.175 mill. DKK)

type of staff

(Total 215 persons)

Foreign scientific staff

(Total 94 persons)

Expenditures 2009

(Total 116.904 mill DKK)

Staff distributed by age 

(Total 215 persons)

66 % Other revenue

34 % DTU budget

41 % PhD students

38 % Scientific

12 % Technical

5 % Administrative

4 % Trainees a. o.

47 % Europe

41 % Asia

7 % America

4 % Middle East

1 % Africa

65 % Wages

35 % Other expenses

20-29 30-39 40-49 50-59 60-70

%
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10
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Productivity

Teaching & Education 2009
Students, educational resources and -impact

Students in total (STÅ*)                              			   189

Completed BSc projects                               		  29

Completed MSc projects                              	 39

* One STÅ is the equivalent of one student studying full time in a year

research & innovation 2009

Scientific publications with referee 			   164

Contributions to conference proceeding	 86

PhD theses						      14

PRODUCTIVITY
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PUBLICATIONS

Articles in Journals

Abildskov, Jens; Ellegaard, Martin Dela; 
O’Connell, J.P. (2009). Correlation of Phase 
Equilibria and Liquid Densities for Gases 
with Ionic Liquids Fluid Phase Equilibria, 
286(1), 85-96  

Afzal, Waheed; Breil, Martin Peter; Théveneau, 
Pascal; Mohammadi, Amir H.; Kontogeorgis, 
Georgios; Richon, Dominique. (2009). Phase 
Equilibria of Mixtures Containing Glycols 
and the n-Alkanes: Experimental Study of 
Infinite Dilution Activity Coefficients and 
Modeling using the Cubic-Plus-Association 
Equation of State Industrial & Engineering 
Chemistry Research, 48(24), 11202-11210  

Almeida, João Ricardo M.; Karhumaa, Kaisa; 
Bengtsson, Oskar; Gorwa-Grauslund, Marie 
F. (2009). Screening of Saccharomyces 
cerevisiae strains with respect to anaerobic 
growth in non-detoxified lignocellulose 
hydrolysate Bioresource Technology, 100(14), 
3674-3677  

Alvarado, Merlin; Terra, J.; Gernaey, Krist; 
Woodley, John; Gani, Rafiqul. (2009). Biorefin-
ing: Computer aided tools for sustainable 
design and analysis of bioethanol produc-
tion Chemical Engineering Research & Design, 
87(9), 1171-1183  

Andersen, J.; Jensen, Peter Arendt; Meyer, K.E.; 
Hvid, S.L.; Glarborg, Peter. (2009). Experi-
mental and numerical investigation of gas 
phase freeboard combustion. : Part I: Main 
combustion process Energy and Fuels, 23, 
5773-5782  

Andersen, J.; Jensen, Peter Arendt; Hvid, S.L.; 
Glarborg, Peter. (2009). Experimental and 
numerical investigation of gas phase free-
board combustion. : Part II: Fuel-NO forma-
tion Energy and Fuels, 23, 5783-5791 

Andersen, Jimmy; Rasmussen, Christian Lund; 
Giselsson, Trine; Glarborg, Peter. (2009). Global 
Combustion Mechanisms for Use in CFD 
Modeling under Oxy-Fuel Conditions Energy 
& Fuels, 23(3), 1379-1389  

Arnous, Anis; Meyer, Anne S. (2009). Grape 
skins (Vitis vinifera L.) catalyze the in vitro 
enzymatic hydroxylation of p-coumaric acid 
to caffeic acid Biotechnology Letters, 31, 
1953-1960  

Arnous, Anis; Meyer, Anne S. (2009). Quantita-
tive Prediction of Cell Wall Polysaccharide 
Composition in Grape (Vitis vinifera L.) and 
Apple (Malus domestica) Skins from Acid 
Hydrolysis Monosaccharide Profiles Journal 
of Agricultural and Food Chemistry, 57(9), 
3611-3619  

Aschwanden, L.; Mallat, T.; Grunwaldt, Jan-Dierk; 
Baiker, A. (2009). Gold-catalyzed aerobic 
oxidation of dibenzylamine: Homogeneous 
or heterogeneous catalysis? Journal of 
Molecular Catalysis A: Chemical, 300(1-2), 
111-115  

Awan, Javeed, A; Thomsen, Kaj; Coquelet, 
Christophe; Fosbøl, Philip; Richon, Dominique. 
(2009). Vapor-Liquid Equilibrium Measure-
ments and Modeling of the Propyl Mercap-
tan + Methane + Water System Journal of 
Chemical Engineering Data, DO1: 10.1021/
je900441f

Bech, Niels; Jensen, Peter Arendt; Dam-Johan-
sen, Kim. (2009). Determining the elemental 
composition of fuels by bomb calorimetry 
and the inverse correlation of HHV with 
elemental composition Biomass & Bioenergy, 
33(3), 534-537  

Bech, Niels; Larsen, Morten Boberg; Jensen, 
Peter Arendt; Dam-Johansen, Kim. (2009). 
Modelling solid-convective flash pyrolysis 
of straw and wood in the Pyrolysis Centri-
fuge Reactor Biomass & Bioenergy, 33(6-7), 
999-1011  

Becidan, Michael; Sørum, Lars; Frandsen, Flem-
ming; Pedersen, Anne Juul. (2009). Corrosion 
in waste-fired boilers: A thermodynamic 
study Fuel, 88(4), 595-604 

Beier, Matthias Josef; Hansen, Thomas Wil-
lum; Grunwaldt, Jan-Dierk. (2009). Selective 
liquid-phase oxidation of alcohols catalyzed 
by a silver-based catalyst promoted by the 
presence of ceria Journal of Catalysis, 266, 
320-330  

Beier, Søren; Jonsson, Gunnar Eigil. (2009). A 
vibrating membrane bioreactor (VMBR): 
Macromolecular transmission-influence of 
extracellular polymeric substances Chemical 
Engineering Science, 64(7), 1436-1444 

Beier, Søren; Jonsson, Gunnar Eigil. (2009). 
Critical flux determination by flux-stepping, 
AIChE Journal, doi: 10.1002/aic.12099

Belia, E.; Amerlinck, Y.; Benedetti, L.; Johnson, 
B.; Sin, Gürkan; Vanrolleghem, P.A.; Gernaey, 
Krist; Gillot, S.; Neumann, M.B.; Rieger, L.; Shaw, 
A.; Villez, K. (2009). Wastewater treatment 
modelling: dealing with uncertainties Water 
Science and Technology, 60(8), 1929-1941  

Biran, Suzan; Jensen, Anker Degn; Kiil, Søren; 
Bach, Poul; Simonsen, Ole. (2009). Inactiva-
tion of a solid-state detergent protease by 
hydrogen peroxide vapour and humidity 
Journal of Biotechnology, 141, 73-79  

Boas, Ulrik; Brask, Jesper; Jensen, K. J. (2009). 
Backbone Amide Linker in Solid-Phase Syn-
thesis Chemical Reviews, 109(5), 2092-2118 

Boisen, A.; Christensen, T.B.; Fu, Wenjing; Gor-
banev, Yury; Hansen, T.S.; Jensen, J.S.; Klitgaard, 
S.K.; Pedersen, S.; Riisager, Anders; Ståhlberg, 
Tim; Woodley, John. (2009). Process integra-
tion for the conversion of glucose to 2,5-fu-
randicarboxylic acid Chemical Engineering 
Research & Design, 87(9), 1318-1327  
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Breil, Martin Peter; Kontogeorgis, Georgios. 
(2009). Thermodynamics of Triethylene 
Glycol and Tetraethylene Glycol Containing 
Systems Described by the Cubic-Plus-
Association Equation of State Industrial 
& Engineering Chemistry Research, 48(11), 
5472-5480  

Capablo, Joaquin; Jensen, Peter Arendt; Ped-
ersen, Kim Hougaard; Hjuler, Klaus; Nikolaisen, 
Lars; Backman, Rainer; Frandsen, Flemming. 
(2009). Ash Properties of Alternative Bio-
mass Energy & Fuels, 23(4), 1965-1976 

Carvalho, Ana; Matos, Henrique A.; Gani, 
Rafiqul. (2009). Design of batch operations: 
Systematic methodology for generation 
and analysis of sustainable alternatives 
Computers & Chemical Engineering, 33(12), 
2075-2090  

Castellino, Francesco; Jensen, Anker Degn; 
Johnsson, Jan Erik; Fehrmann, Rasmus. (2009). 
Influence of reaction products of K-getter 
fuel additives on commercial vanadia-based 
SCR catalysts : Part I. Potassium phosphate 
Applied Catalysis B: Environmental, 86(3-4), 
196-205  

Castellino, Francesco; Jensen, Anker Degn; 
Johnsson, Jan Erik; Fehrmann, Rasmus. (2009). 
Influence of reaction products of K-getter 
fuel additives on commercial vanadia-based 
SCR catalysts Part II. Simultaneous addition 
of KCl, Ca(OH)(2), H3PO4 and H2SO4 in a hot 
flue gas at a SCR pilot-scale setup Applied 
Catalysis B: Environmental, 86(3-4), 206-215  

Ceriani, Roberta; Gani, Rafiqul; Meirelles, A.J.A. 
(2009). Prediction of heat capacities and 
heats of vaporization of organic liquids by 
group contribution methods Fluid Phase 
Equilibria, 283(1-2), 49-55 

Cervera Padrell, Albert Emili; Petersen, Nanna; 
Eliasson Lantz, Anna; Larsen, A.; Gernaey, 
Krist. (2009). Application of near-infrared 
spectroscopy for monitoring and control of 
cell culture and fermentation Biotechnology 
Progress, 25, 1561-1581  

Chen, B. H.; Micheletti, M.; Baganz, F.; Woodley, 
John; Lye, G.J. (2009). An efficient approach 
to bioconversion kinetic model generation 
based on automated microscale experi-
mentation integrated with model driven 
experimental design Chemical Engineering 
Science, 64(2), 403-409  

Cheong, Ling Zhi; Zhang, Hong; Xu, Yuan; Xu, 
Xuebing. (2009). Physical Characterization of 
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Denmark (DTU), 2009

Szewczykowski, Piotr. Nano-porous Materials 
from Diblock Copolymers and its Membrane 
Application – Kgs. Lyngby, Denmark: Technical 
Un iversity of Denmark (DTU), 2009 (p. 114)
 
Yilmaz Wagner, Ayten. Particle Emissions 
from Domestic Gas Cookers. – Kgs. Lyngby, 
Denmark: Technical University of Denmark 
(DTU), 2009 (181)

Other Publications – Reports

Elmadfa, I; Meyer, Anne S.; Nowak, V; Hasen-
egger, V; Putz, P; Vestraeten, R; Remaut-
DeWinter, AM; Rodrigues, S; Pinhão, S; Ferreira, 
LS; Lopes, C; Kolsteren, P; Dostálová, J; Dlouhý, 
P; Trolle, Ellen; Fagt, Sisse; Biltoft-Jensen, Anja 
Pia; Matthiessen, Jeppe; Groth, Margit Velsing. 
European Nutrition and Health - Forum Nutr, 
2009
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Conference Presentations

Abd. Hamid, Mohd-Kamaruddin; Sin, Gürkan; 
Gani, Rafiqul. A new model-based methodol-
ogy for simultaneous design and control of 
reaction-separation systems with recycle. 
Presented at: 19th European Symposium on 
Computer Aided Process Engineering – ES-
CAPE19. Krakow, Poland, 14-17 June, 2009  

Abd. Hamid, Mohd-Kamaruddin; Sin, Gürkan; 
Gani, Rafiqul. Determination of optimal 
design and control decisions for reactor-
separator systems with recycle. Presented 
at: Foundations of Computer-Aided Process 
Design (FOCAPD) 2009. Breckenridge, Colo-
rado, June 7 – 12, 2009  

Abdul Samad, Noor Asma Fazli; Singh, 
Ravendra; Sin, Gürkan; Gernaey, Krist; Gani, 
Rafiqul. Application of ICAS-PAT On Design 
of Process Monitoring and Control System 
for a Batch Cooling Crystallization Process 
through Hybrid Multiscale Model-Based 
Analysis. Presented at: AIChE Annual Meeting 
2009. Nashville, TN, US, 8-13 November, 2009  

Abildskov, Jens; Ellegaard, Martin Dela; 
O’Connell, John. Solubilities, Henry’s law 
constants, and direct correlation function 
integrals of gases in ionic liquids. Presented 
at: Seventeenth Symposium on Thermophysi-
cal Properties. Boulder, CO, USA, 21-26 June, 
2009  

Afzal, Waheed; Breil, Martin Peter; Mohammadi, 
Amir H.; Kontogeorgis, Georgios; Richon, Domi-
nique. Estimation of the Impact of Sulfur 
Species on Glycol Dehydration. Presented 
at: EQUIFASE 2009. Porto, Portugal, 2009 
EQUIFASE 2009 

Albæk, Mads Orla; Gernaey, Krist; Stocks, 
S.M. Modelling of an industrial enzyme 
fermentation by mass transfer estimation. 
Presented at: 8th World Congress of Chemi-
cal Engineering (WCCE8). Montreal, Quebec, 
Canada, August 23-27, 2009  

Alvarado, Merlin; Gernaey, Krist; Woodley, John; 
Gani, Rafiqul. Synthesis, Design and Analysis 
of Downstream Separation in Chemical and 
Bio-Processes. Presented at: AIChE Annual 
Meeting 2009. Nashville, TN, US, 8-13 Novem-
ber, 2009  

Andrade Santacoloma, Paloma de Gracia; Sin, 
Gürkan; Gernaey, Krist; Woodley, John. Sensitiv-
ity Analysis of a Two-Enzyme One-Pot 
System for Production of Lactobionic Acid. 
Presented at: AIChE Annual Meeting, Nashville. 
TN, USA, 8-13 November, 2009  

Andrade Santacoloma, Paloma de Gracia; Sin, 
Gürkan; Gernaey, Krist; Woodley, John. Sys-
tematic framework for modeling multi-en-
zymatic synthetic processes. Presented at: 
Biotrans 09. Bern, Switzerland, 5-9 July, 2009  

Avlund, Ane Søgaard; Kontogeorgis, Georgios; 
Michelsen, Michael Locht; Chapman, W.G. 
Intramolecular Association within the SAFT 
framework. Presented at: Thermodynamics 
2009,  London, UK, 3-25 September 2009

Frandsen, Flemming; Dam-Johansen, Kim. ITOB 
Final Report – CHEC Industrial Consortium 
on thermal Conversion of Fuels. - DTU: 
Department of Chemical and Biochemical 
Engineering, 2009 ( 88)

Gani, Rafiqul. CAPEC Research Report 2009. 
- Kgs. Lyngby : Technical University of Denmark 
(DTU), 2009 ( 60) CAPEC Research Report; 
PEC09-25

Illerup, Jytte Boll; Dam-Johansen, Kim; Thomsen, 
Kent; Vesamäki, Kimmo; Birch, Erik. New 
Cement Production Technology 001-2007-
2: Status report to the Danish National 
Advanced Technology Foundation

Kuppa, Kalyan. Mathematical Modeling of 
Swirling Flames of Pulverized Coal, 2009 
(78)

Bejenariu, Anca Gabriela; Rasmussen, Henrik 
K.; Skov, Anne Ladegaard; Hassager, Ole. 
New large amplitude oscillatory elonga-
tion method applied on elastomeric PDMS 
networks. Presented at: 5th Annual European 
Rheology Conference, Cardiff, UK,  15-17 April 
2009  

Benavente, J.; Silva, V.; Prádanos, P.; Palacio, L.; 
Hernández, A.; Jonsson, Gunnar Eigil. Contribu-
tions to the electric potential appearing 
when a pressure drop is applied through 
a nanofiltration membrane. Presented at: 
Euromembrane 2009. Montpellier, France, 
September 6-10, 2009  

Brix, Jacob; Nielsen, J.B.; Bonnek, P.L.; Larsen, 
Henning Engelbrecht; Clausen, Sønnik; Jensen, 
Anker Degn. Oxy-Fuel Combustion of Coal 
Char: Particle Temperature and NOX Forma-
tion. Presented at: 1st Joint Meeting of the 
Scandinavian-Nordic and French Sections of 
the Combustion Institute. Copenhagen (DK), 
9-10 Nov., 2009 

Brix, J; Jensen, A.D; Jensen, P.A. Combuston of 
Char Particles Under Qxy-Fuel Conditions: 
Formation of NO and Particle Temperture. 
Nordic-French Section of the Combustion Insti-
tute. Snekkersten, Denmark, 9-10 September, 
2009

Carvalho, Ana; Matos, Henrique A.; Gani, Rafiqul. 
Analysis and generation of sustainable al-
ternatives: Continous and batch processes 
using SustainPro. Presented at: Foundations 
of Computer-Aided Process Design (FOCAPD) 
2009. Breckenridge, Colorado, June 7 – 12, 
2009  

Carvalho, Ana; Matos, Henrique A.; Gani, 
Rafiqul. Sustainability Analysis of Chemical 
Processes Plants Using a Hybrid Heuristic 
and Indicator Model. Presented at: 10th 
International Symposium on Process Systems 
Engineering, PSE2009. Salvador do Bahia, 
Brazil, 16–20 August, 2009  
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Ceriani, Roberta; Conte, Elisa; Ellegaard, Martin 
Dela; Díaz Tovar, Carlos Axel; Gonçalves, Cintia 
B.; Meirelles, Antonio J.A.; Gani, Rafiqul. GC, 
GC+ (Group Contribution Plus) and Atom 
Connectivity Index-Based Models for Physi-
cal Properties of Lipid Systems. Presented 
at: 24th European Symposium on Applied 
Thermodynamics, ESAT 2009. Santiago de 
Compostela, Spain, 27 June-1 July, 2009  

Cervera Padrell, Albert Emili; Gernaey, Krist; 
Gani, Rafiqul; Kiil, Søren; Skovby, T. Moving 
from batch towards continuous organic-
chemical pharmaceutical production. 
Presented at: AIChE Annual Meeting. Nashville, 
TN, USA, 8-13 November, 2009  

Christensen, Hans Peter; Vigild, Martin Etchells; 
Thomsen, Erik Vilain; Horsewell, Andy; Szabo, 
Peter. Active teaching methods, study-
ing responses and learning. Presented at: 
International workshop on Active Learning in 
Engineering Education. Barcelona, 2009  

Christensen, T.B.; Fu, W.; Jensen, J.S.; Jurgensen, 
V.W.; Boisen, A.; Pedersen, S.; Woodley, John. 
Hybrid technologies: In-situ product 
removal from enzyme-catalysed reactions. 
Presented at: GPE-EPIC. Venice, IT, 14-17 June, 
2009  

Christiansen, L.; Vargas, C.A.G.; Xu, Yuan; 
Nordblad, Mathias; Woodley, John. Using HPLC 
to monitor enzymatic biodiesel production. 
Presented at: 2nd International Congress on 
Biodiesel: The Science and The Technologies. 
Munich, Germany, 15-17 November, 2009  

Conte, Elisa; Morales Rodriguez, Ricardo; Gani, 
Rafiqul. The Virtual Product-Process Design 
Laboratory as a Tool for Product Develop-
ment. Presented at: 19th European Sympo-
sium on Computer Aided Process Engineering – 
ESCAPE19. Krakow, Poland, 14-17 June, 2009  

Conte, Elisa; Morales Rodriguez, Ricardo; Gani, 
Rafiqul. The Virtual Product-Process Design 
Laboratory for the Design and Analysis of 
Formulations. Presented at: 10th Internation-
al Symposium on Process Systems Engineer-
ing, PSE2009. Salvador de Bahia, Brazil, 16-20 
August, 2009  

Conte, Elisa; Gani, Rafiqul; Morales Rodriguez, 
Ricardo. The Virtual Product-Process Design 
Laboratory for the Design of Formulated 
Products. Presented at: AIChE Annual Meeting 
2009. Nashville, TN, US, 8-13 November, 2009  

Darde, Victor Camille Alfred; Thomsen, Kaj; van 
Well, Willy J.M.; Stenby, Erling Halfdan. Aqueous 
Ammonia Process for CO2 Capture. Presented 
at: IARU Climate Congress. Copenhagen, 2009 

Darde, Victor Camille Alfred; Thomsen, Kaj; van 
Well, Willy J.M.; Stenby, Erling Halfdan. Aqueous 
Ammonia Process for CO2 Capture. Presented 
at: Risø International Energy Conference, 2009 
Energy solutions for CO2 emission peak and 
subsequent decline.  

Darde, Victor Camille Alfred; Thomsen, Kaj; van 
Well, Willy J.M.; Stenby, Erling Halfdan. Using 
Fundamental Advanced Thermodynam-
ics to Model CO2 Capture Using Aqueous 
Ammonia. Presented at: 12th Meeting of the 
International Post-combustion CO2 Capture 
Network. Regina, Canada, 2009  

Darde, Victor Camille Alfred; Thomsen, Kaj; van 
Well, Willy J.M.; Stenby, Erling Halfdan. Using 
Fundamental Advanced Thermodynam-
ics to understand a CO2 Capture Process 
Presented at: SIMS50 Conference. Skærbæk, 
Denmark, 2009 SIMS50 

Díaz Tovar, Carlos Axel; Ceriani, Roberta; Gani, 
Rafiqul; Sarup, Bent. Simulation and Optimi-
zation of a Solvent Recovery Process in the 
Vegetable Oil Industry. Presented at: AMIDIQ 
XXX (Academia Mexicana de Investigación y 
Docencia en Ingenería Química 2009). Mazat-
lan, Mexico, 19-22 May, 2009  

Díaz Tovar, Carlos Axel; Ceriani, Roberta; Gani, 
Rafiqul; Sarup, Bent. Systematic Represen-
tation and Property Prediction of Fatty 
Systems for Process Design/Analysis in 
the Oil and Fat Industry. Presented at: 10th 
International Symposium on Process System 
Engineering, PSE2009. Salvador de Bahia, 
Brazil, 16-20 August, 2009  

Egsgaard, Helge; Bruun, Esben; Hauggaard-
Nielsen, Henrik; Ambus, Per; Bech, Niels; Ibra-
him, Norazana; Jensen, Peter Arendt. Bio-char 
investigated by analytical flash pyrolysis 
and GCMS. Presented at: 57th ASMS Confer-
ence on Mass Spectrometry. Philadelphia, PA 
(US), 31 May - 4 June, 2009 Abstracts, 1 page  

Eliasson Lantz, Anna; Ödman, Peter; Petersen, 
Nanna; Olsson, Lisbeth; Gernaey, Krist. Apply-
ing spectroscopic methods and chemo-
metrics to get a snap-shot of physiology 
in fermentation processes. Presented at: 
Recent Advances in Fermentation Technology 
(RAFT VIII). San Diego, California, 2009

Eliasson Lantz, Anna; Schäpper, Daniel; Stocks, 
S.; Szita, Nicolas; Gernaey, Krist. Disposable 
continuous culture microbioreactor with 
yeast for screening and process develop-
ment applications. Presented at: Recent 
Advances in Fermentation Technology (RAFT 
VIII). San Diego, California, November 8-11, 
2009, 2009  

Ellegaard, Martin Dela; O’Connell, John; Abilds-
kov, Jens. Corresponding states correlation 
for liquids densities and gas solubilities in 
ionic liquids. Presented at: 24th European 
Symposium on Applied Thermodynamics, 
ESAT-2009. Santiato de Compostela, Spain, 27 
June – 1 July, 2009  
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Ellegaard, Martin Dela; Abildskov, Jens; 
O’Connell, John. Densities and isothermal 
compressibilities of ionic liquids: Data re-
trieval, modelling, and application. Presented 
at: Seventeenth Symposium on Thermophysi-
cal Properties. Boulder, CO, USA, 21-26 June, 
2009  

Ellegaard, Martin Dela; Abildskov, Jens; 
O’Connell, John. Solubility of solids in mixed 
solvents: modeling and data reduction. 
Presented at: Seventeenth Symposium on 
Thermophysical Properties. Boulder, CO, USA, 
21-26 June, 2009  

Ellegaard, Martin Dela; Abildskov, Jens; 
O’Connell, John. Thermodynamic properties 
and gas solubilities in ionic liquids from a 
group contribution approach to fluctuation 
solution theory. Presented at: Thermodynam-
ics 2009. London, UK, 2009  

Elmøe, Tobias Dokkedal; Tricoli, Antonio; Grun-
waldt, Jan-Dierk; Pratsinis, Sotiris E. Highly po-
rous ceramic coatings by aerosol deposition 
and applications for diesel soot filtration. 
Presented at: Chec Annual Day, 2009  

Elmøe, Tobias Dokkedal; Tricoli, Antonio; Pratsi-
nis, Sotiris E. Nanoparticle filtration through 
capillaries by Langevin dynamics. Presented 
at: European Aerosol Conference. Karlsruhe, 
Germany, 2009  

Fonseca, José; von Solms, Nicolas. Design, 
Construction and Testing of a New High-
Pressure, Low-Temperature Apparatus 
for Measuring Three-Phase Equilibria in 
Hydrocarbon-Water-Hydrate Inhibitor 
Systems. Presented at: 24th ESAT European 
Symposium on Applied Thermodynamics. 
Santiago de Compostela, Spain, 2009 Book of 
abstracts: 24th ESAT, 86. Received the Poster 
ESAT-award.

Fonseca, José; Swaminathan, Saravana; von 
Solms, Nicolas. Modelling Phase Equilibrium 
in Gas Hydrate Inhibitor Systems Using 
Simplified PC-SAFT. Presented at: 24th ESAT. 
Santiago de Compostela, Spain, 2009 Book of 
abstracts of the 24th European Symposium on 
Applied Thermodynamic, 184

Fonseca, José; von Solms, Nicolas. A New 
High-Pressure, Low Temperature Ap-
paratus for the Study of Phase Equilibria 
through a Synthetic Method. Presented at: 
Equifase 2009 - VIII Iberoamerican Conference 
on Phase Equilibria and Fluid Properties for 
Process Design. Algarve, Portugal, 2009 Book 
of abstracts: Equifase 2009, 157 

Fosbøl, Philip Loldrup; Thomsen, Kaj; Stenby, 
Erling Halfdan. The Chilled Ammonia Process 
(CAP) - Energy Requirements by Thermo-
dynamic Modeling. Presented at: 24th ESAT 
Conference. Santiago de Compostela, Spain, 
2009 Book of abstracts: 24th ESAT, 109

Fosbøl, Philip Loldrup; Thomsen, Kaj; Stenby, 
Erling Halfdan. Thermodynamics of Irrevers-
ible Processes Enhanced by Mixed Solvent 
Electrolyte Activity Coefficient Models. 
Presented at: JETC10. Copenhagen, Denmark, 
2009 JETC10

Fosbøl, Philip Loldrup; Thomsen, Kaj; Stenby, Er-
ling Halfdan. Energy Demand for CO2 Solvent 
Regeneration. Presented at: Risø International 
Energy Conference. Roskilde, Denmark, 2009 
Energy solutions for CO2 emission peak and 
subsequent decline. Proceedings, 242-252

Fosbøl, Philip Loldrup; Thomsen, Kaj; Stenby, 
Erling Halfdan. Improving Mechanistic CO2 
Corrosion Models. Presented at: CORROSION 
2009. Atlanta, Georgia, USA, 2009 Proceed-
ings CORROSION/09; Paper no. 09561

Fristrup, Charlotte Juel; Butrimaite, Monica; 
Jankova Atanasova, Katja; Eskimergen-Nielsen, 
Rüya; Bukrinski, J.T.; Hvilsted, Søren. Biofunc-
tional Coatings on Polypropylene Prepared 
by Surface-Initiated Atom Transfer Radical 
Polymerization. Presented at: Join Japanese-
SwedishJSPS Colloquium “Frontiers in Nanobio-
technology from Engineering to Application for 
Cells. KTH, Stockholm, Sweden, 2009  

Fristrup, Charlotte Juel; Butrimaite, Monica; 
Jankova Atanasova, Katja; Eskimergen-Nielsen, 
Rüya; Bukrinski, J.T.; Hvilsted, Søren. Biofunc-
tional Coatings on Polypropylene Prepared 
bySurface-Initiated Atom Transfer Radical 
Polymerization. Presented at: Nordic Polymer 
Days 2009, 2009  

Fristrup, Charlotte Juel; Jankova Atanasova, 
Katja; Eskimergen-Nielsen, Rüya; Bukrinski, J.T.; 
Hvilsted, Søren. Grafting of Non-fouling Poly-
mer Brushes from Polypropylene. Presented 
at: 11th Pacific Polymer Conference. Cairns, 
Australia, 2009  

Fristrup, Charlotte Juel; Jankova Atanasova, 
Katja; Eskimergen-Nielsen, Rüya; Burkrinski, 
J.T.; Hvilsted, Søren. Inhibition of Fouling by 
Grafting of Polymer Brushes from Poly-
propylene. Presented at: Novo Nordisk TRAP 
Symposium. Bagsværd, Denmark, 2009  

Fu, W.; Jensen, J.S.; Christensen, T.B.; Boisen, A.; 
Pedersen, S.; Riisager, A.; Woodley, John. Pro-
cess design of chemo-enzymatic synthesis 
cascades. Presented at: Biotrans 09. Bern, 
Switzerland, 5-9 July, 2009 

Fu, W.; Jensen, J.S.; Boisen, A.; Pedersen, S.; 
Riisager, A.; Woodley, John. Process design 
of chemo-enzymatic synthetic cascades. 
Presented at: AIChE Annual Meeting 2009. 
Nashville, TN, US, 8-13 November, 2009  
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Fu, Wenjing; Woodley, John. A computer aided 
model framework for process design of 
chemo-enzymatic synthestic cascades. 
Presented at: AIChE Annual Meeting 2009. 
Nashville, TN, US, 8-13 November, 2009 

Galman, J.; Cazares-Robles, A.; Coward, L.; Smith, 
M.E.B.; Hibbert, E.G.; Smithies, K.; Kaulmann, U.; 
Dalby, P.A.; Lye, G.J.; Ward, J.M.; Woodley, John; 
Hailes, H.C. Biocatalysis using transketolase 
mutants and an ω-transaminase: synthesis 
of aromatic aminodiols. Presented at: Bio-
trans 09. Bern, Switzerland, 5-9 July, 2009  

Gálvez, Edelmira D.; Cisternas, Luis A.; Herrera, 
Gonzalo; Gani, Rafiqul. A Group Contribution 
Method for Mineral Flotation Circuit Design. 
Presented at: 10th International Symposium 
on Process System Engineering, PSE2009. 
Salvador do Bahia, Brazil, 16–20 August, 2009  

Gani, Rafiqul. A process systems engineering 
approach for managing the complexity in 
product-process design. Presented at: Invited 
Seminar, PROSPECT, Universiti Teknologi Ma-
laysia (UTM), Malaysia, 13-14 October, 2009  

Gani, Rafiqul. A Process Systems Engineering 
Approach for Managing the Complexity in 
Chemical Product-Process Design. Presented 
at: Invited Seminar, Auburn University, AL, USA, 
16 November, 2009  

Gani, Rafiqul. A Process Systems Engineering 
Approach for Managing the Complexity in 
Chemical Product-Process Design. Presented 
at: Invited Seminar, Department of Chemical 
Engineering, Virginia Polytechnic Institute and 
State University, USA, 18 November, 2009  

Gani, Rafiqul. A Process Systems Engineering 
Approach for Managing the Complexity in 
Chemical Product-Process Design. Presented 
at: Invited Seminar, Instituto Superior Tecnico, 
Dept. Engenharia Quimica e Biologica, Lisbon, 
Portugal, 11 December, 2009  

Gani, Rafiqul. CAPEC and ICAS: Overview. 
Presented at: Invited Seminar, Cognis GmbH, 
Düsseldorf, Germany, 9 July, 2009  

Gani, Rafiqul. Computer aided polymer 
design using multiscale modelling. Pre-
sented at: Invited Seminar, The Petroleum and 
Petrochemical College (PPC), Chulalongkorn 
University, Bangkok, Thailand, 5 October, 2009  

Gani, Rafiqul. Managing the complex-
ity in product-process design. Presented 
at: AMIDIQ XXX (Academia Mexicana de 
Investigación y Docencia en Ingenería Química 
2009). Mazatlan, Mexico, 19-22 May (Plenary 
Lecture), 2009  

Gani, Rafiqul. Modelling for PSE and 
Product-Process Design. Presented at: 10th 
International Symposium on Process Systems 
Engineering, PSE2009. Salvador de Bahia, 
Brazil, 16-20 August (Plenary Lecture), 2009  

Gani, Rafiqul. Multiscale and multidimension 
models for process product design. Present-
ed at: Invited Seminar, Chemical Engineering, 
TU-Dortmund, Germany, 3-4 February, 2009  

Gani, Rafiqul. Property modeling for ap-
plications in chemical product and process 
design. Presented at: Invited Seminar, National 
Institute of Standards and Technology (NIST), 
Boulder, CO, USA, 6 November, 2009  

Gani, Rafiqul. Solvent selection and design. 
Presented at: Invited Seminar, Green Chemistry 
Centre, York University, UK, 26-28 November, 
2009  

Gani, Rafiqul; Woodley, John. Sustainable 
Design of Chemical and Biochemical 
Processes: The Role of Models and Model-
ing. Presented at: 1st International Congress 
of Sustainability Science and Engineering 
(ICOSSE-2009). Cincinnati, OH, USA (Invited 
Keynote Lecture), 2009  

Gani, Rafiqul. Sustainable product centric 
process design (Keynote Lecture). Presented 
at: Netherlands Process Technology Sympo-
sium 2009 (NPS-9). Veldhoven, The Nether-
lands, 26-28 October, 2009  

Ganigué, R.; Volcke, E.I.P.; Puig, S.; Balaguer, 
M.D.; Colprim, J.; Sin, Gürkan. Systematic model 
development for partial nitrification of 
landfill leachate in a SBR. Presented at: 2nd 
IWA Specialized Conference on nutrient man-
agement in wastewater treatment. Krakow, 
Poland, 6-9 September, 2009  

Gernaey, Krist; Singh, Ravendra; Gani, Rafiqul. 
A systematic computer aided framework 
for design and analysis of PAT systems. 
Presented at: World Congress of Chemical 
Engineering, WCCE8. Montreal, Canada, 23-27 
August, 2009  

Gernaey, Krist; Woodley, John; Eliasson Lantz, 
Anna; Sin, Gürkan. Mechanistic models and 
advanced model analysis within a PAT 
framework. Presented at: 14th European 
Congress on Biotechnology, ECB 14. Barcelona, 
Spain, 13-16 September, 2009  

Gernaey, Krist; Woodley, John. Process design 
and development issues for pharmaceutical 
processes. Presented at: 8th World Congress 
in Chemical Engineering. Montreal, Canada, 
23-27 August, 2009  

Grant, C.; Baganz, F.; Woodley, John. Product 
limitations in a whole-cell two-liquid phase 
bio-oxidation. Presented at: Biotrans 09. Bern, 
Switzerland, 5-9 July, 2009  

Grant, C.; Baganz, F.; Woodley, John. Whole-cell 
two-liquid phase bio-oxidation: Characteri-
sation and evaluation of a product plateau. 
Presented at: Young Researchers BESG Meet-
ing. Sheffield, UK, 13 January, 2009  
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Guo, Fengxiao; Ndoni, Sokol; Jankova Atanaso-
va, Katja; Vigild, Martin Etchells; Schulte, Lars; 
Li, Li; Chen, Jun; Jakobsen, Mogens Havsteen. 
Functional Nanoporous Polymers via Dif-
ferent Approaches. Presented at: 11th Pacific 
Polymer Conference. Cairns, Australia, 2009  

Hansen, T.S.; Woodley, John; Riisager, Anders. 
Catalytic conversion of biomass - a new 
infrastructure. Presented at: EuropaCat IX. 
Salamanca, Spain. 30 August - 4 September, 
2009  

Hansen, T.S.; Boisen, A.; Woodley, John; Peder-
sen, S.; Riisager, A. Production of HMF from 
aqueous fructose – a microwave study. 
Presented at: NACSC. San Francisco, CA, USA, 
7-12 June, 2009  

Heitzig, Martina; Sin, Gürkan; Glarborg, Peter; 
Gani, Rafiqul. A Computer-Aided Modelling 
Tool for Efficient Model Identification and 
Analysis. Presented at: AIChE Annual Meeting, 
Nashville. TN, USA, 8-13 November, 2009  

Heitzig, Martina; Morales Rodriguez, Ricardo; 
Sin, Gürkan; Glarborg, Peter; Gani, Rafiqul. 
A Computer-Aided Tool for Applying the 
Multiscale Modeling Needs in Innovative 
Product-Process Engineering. Presented 
at: AIChE Annual Meeting. Nashville, TN, USA, 
8-13 November, 2009  

Hietala, Sami; Hvilsted, Søren; Jankova Atana-
sova, Katja; Järvi, Paula; Kalliomäki, Katriina; 
Nuopponen, Markus; Strandman, Satu; Tenhu, 
Heikki. Tailoring properties of associative 
water-soluble polymers by polymer tectic-
ity of hydrophobicity. Presented at: Nordic 
Polymer Days 2009, 2009  

Huusom, Jakob Kjøbsted; Poulsen, Niels Kjøl-
stad; Jørgensen, Sten Bay. Data Driven Tuning 
of State Space Control loops with unknown 
state information and model uncertainty. 
Presented at: 19th European Symposium on 

Computer Aided Process Engineering – ES-
CAPE19. Krakow, Poland, 14-17 June, 2009  

Huusom, Jakob Kjøbsted; Poulsen, Niels Kjøl-
stad; Jørgensen, Sten Bay. Data Driven Tuning 
of State Space Controllers with Observes. 
Presented at: 10th European Control Confer-
ence – ECC09. Budapest, Hungary, 23-26 
August, 2009  

Huusom, Jakob Kjøbsted; Poulsen, Niels Kjøl-
stad; Jørgensen, Sten Bay. Iterative Feed-
back Tuning of State Space Control Loops 
with Observers Given Model Uncertainty. 
Presented at: 10th International Symposium 
on Process System Engineering, PSE2009. 
Salvador de Bahia, Brazil, 16-20 August, 2009  

Huusom, Jakob Kjøbsted; Hjalmarsson, Håkan; 
Poulsen, Niels Kjølstad; Jørgensen, Sten Bay. 
Pertubed Iterative Feedback Tuning. 
Presented at: Nordic Process Control Workshop 
’09, NPCW09. Porsgrunn, Norway, 29-30 Janu-
ary, 2009  

Ibragimova, Sania; Szewczykowski, Piotr Prze-
myslaw; Jensen, Karin Bagger Stibius; Hansen, 
Jesper Søndergaard; Perry, Mark; Vogel, Jörg; 
Vissing, Thomas; Pszon, Kamila Justyna. Devel-
opment of a biomimetic scaffold for trans-
membrane protein incorporation: Stabilizing 
membranes by hydrogel encapsulation. Pre-
sented at: Euromembrane. Montpellier, France, 
2009 EuroMembrane 2009 proceedings  

Jankova Atanasova, Katja; Bøgelund, J.; Hvil-
sted, Søren. Covalent Functionalization of 
CarbonNanotubes with Hydrophobic and 
Hydrophilic Polymers for Use in Polymer 
Nanocomposites. Presented at: EPF 2009. 
Graz, Austria, 2009  

Jankova Atanasova, Katja. Nanostructured 
Surfaces with Specific Functionalities. 
Presented at: 11th Pacific Polymer Conference. 
Cairns, Australia, 2009  

Jensen, J.S.; Hansen, T.S.; Riisager, A.; Woodley, 
John. The influence of reaction conditions 
on the humin formation in microwave as-
sisted dehydration of fructose to 5-hy-
droxymethylfurfural. Presented at: The Sixth 
Annual World Congress on Industrial Biotech-
nology & Bioprocessing. Montreal, Canada, 
19-22 July, 2009  

Jonsson, Gunnar Eigil. Modelling aroma 
stripping under various forms of mem-
brane distillation processes. Presented at: 
Euromembrane 2009. Montpellier, France, 
September 6-10, 2009  

Jonsson, Gunnar Eigil. Using membrane 
techniques with aspects on energy and 
environment. Presented at: 12th Nordic Filtra-
tion Symposium. Gothenburg, Sweden, 26-27 
August (Keynote Lecture), 2009  

Jørgensen, Sten Bay. Modelling for Process 
and Control Design. Presented at: Nordic 
Process Control Workshop ’09, NPCW09. Pors-
grunn, Norway, 29-30 January, 2009  

Jørgensen, Sten Bay. Modelling Paradigms for 
Process Design, Identification and Control. 
Presented at: MIC´09: Modelling, Identification 
and Control, IASTED conference. Innsbruck, 
Austria, 16-18 February, (Invited Keynote 
Lecture), 2009  

Karunanithi, Arunprakash T.; Gani, Rafiqul; 
Achenie, Luke E.K. Biodiesel Process Design 
through a Computer-aided Molecular 
Design Approach. Presented at: Foundations 
of Computer-Aided Process Design (FOCAPD) 
2009. Breckenridge, Colorado, June 7 – 12, 
2009  

Kiil, S. (Keynote lecture)  Design of controlled 
release systems for antifouling coatings, 
November 2009 at the International confer-
ence New Perspectives in marine antifoul-
ing research, organized by the University of 
Gothenburg, Sweden.
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Kratzer, Regina; Pival, S.; Woodley, John; 
Nidetzky, B. Evaluation methodology 
and multi-level engineering approach 
to improve whole cell ketone reduction. 
Presented at: AIChE Annual Meeting. Nashville, 
TN, USA, 8-13 November, 2009  

Kontogeorgis, Georgios; Tsivintzelis, Ioan-
nis; Breil, Martin Peter; Tybjerg, Peter Chr. V.; 
Stenby, Erling Halfdan; Michelsen, Michael 
Locht. Recent Developments of the CPA 
equation of state for associating fluids. 
Presented at: 24th ESAT European Symposium 
on Applied Thermodynamics, 2009 Book of 
Abstracts: 24th ESAT, 74 

Kontogeorgis, Georgios. Modelling the 
Solubility of Pharmaceuticals in Liquid and 
Supercritical Pure and Mixed Solvents. In-
vited speaker at: DCIS2009 Danish Colloid and 
Interface Symposium. University of Aarhus, 
Denmark, 2009 DCIS 2009 Danish Colloid and 
Interface Symposium 

Kontogeorgis, Georgios; Tihic, A.; Folas, Geor-
gios; Tsivintzelis, Ioannis; Grenner, Andreas; von 
Solms, Nicolas; Constantinou, L.; Economou, 
Ioannis; Michelsen, Michael Locht. Capabilities 
and Limitations of Association Theories.
Invited speaker at: Thermodynamics 2009. 
Imperial College London, UK, 2009 Book of 
abstracts: Thermodynamics 2009

Kontogeorgis, Georgios; von Solms, Nicolas; 
Tsivintzelis, Ioannis; Grenner, Andreas; Bøgh, 
David; Frost, Michael; Knage-Rasmussen, 
Anders; Economou, Ioannis; Michelsen, Michael 
Locht. The Role of Monomer Fraction Data 
in Association Theories. Presented at: 
Equifase 2009 - VIII Iberoamerican Confer-
ence on Phase Equilibria and Fluid Properties 
for Process Design, 2009 Book of abstracts: 
Equifase 2009, 32 

Kontogeorgis, Georgios; Tihic, A.; Folas, Geor-
gios; Tsivintzelis, Ioannis; Grenner, Andreas; von 

Solms, Nicolas; Constantinou, L.; Economou, 
Ioannis; Michelsen, Michael Locht. Capabilities 
and Limitations of Association Theories. 
Presented at: Thermodynamics 2009. Imperial 
College London, UK, 2009 Book of abstracts: 
Thermodynamics 2009 

Lek-utaiwan, Pimporn; Suphanit, Bunyaphat; 
Mongkolsiri, Nakarin; Gani, Rafiqul. Integrated 
design of solvent based extractive separa-
tion processes including experimental 
validation. Presented at: 19th European 
Symposium on Computer Aided Process Engi-
neering – ESCAPE19. Krakow, Poland, 14-17 
June, 2009  

Lerche, Benedicte Mai; Stenby, Erling Halfdan; 
Thomsen, Kaj. CO2 Capture from Flue Gas 
using Amino Acid Salt Solutions. Presented 
at: Risø International Energy Conference, 2009 
Energy solutions for CO2 emission peak and 
subsequent decline.

Lundsgaard, Rasmus; Kontogeorgis, Georgios; 
Economou, Ioannis. Modeling partition coeffi-
cients of additives in polymer/polymer and 
polymer/solvent systems by free energy 
calculations. Presented at: 24th ESAT Euro-
pean Symposium on Applied Thermodynamics. 
Santiago de Compostela, Spain, 2009 Book of 
abstracts: 24th ESAT, 234  
 
Lutze, Philip; Gani, Rafiqul; Woodley, John. A 
Systematic Methodology to Synthesize and 
Design Processes, Incorporating Process 
Intensification. Presented at: AIChE Annual 
Meeting 2009. Nashville, TN, US, 8-13 Novem-
ber, 2009  

Maribo-Mogensen, Bjørn; Thomsen, Kaj; Breil, 
Martin. Modelling Separation Processes of 
Mixed Solvent-Electrolyte Systems Using 
an Extended UNIQUAC User Model Imple-
mented in ASPEN Plus. Presented at: 24th 
ESAT - European Symposium on Applied Ther-
modynamics. Santiago de Compostela, Spain, 
2009 Book of Abstracts: 24th ESAT; PA-5 

Morales Rodriguez, Ricardo; Sin, Gürkan; Ger-
naey, Krist; Meyer, Anne S. Development of An 
Integrated Dynamic Model for Bioethanol 
Production From Lignocellulosic Biomass. 
Presented at: AIChE Annual Meeting 2009. 
Nashville, TN, US, 8-13 November, 2009  

Morales Rodriguez, Ricardo; Gani, Rafiqul. Mul-
tiscale Modelling Framework for Chemical 
Product-Process Design. Presented at: 19th 
European Symposium on Computer Aided Pro-
cess Engineering – ESCAPE19. Krakow, Poland, 
14-17 June, 2009  

Morales Rodriguez, Ricardo; Gani, Rafiqul. 
Product-Process Design Multiscale Model-
ling Framework. Presented at: AMIDIQ XXX 
(Academia Mexicana de Investigación y Do-
cencia en Ingenería Química 2009). Mazatlan, 
Mexico, 19-22 May, 2009  

Nielsen, M. Sidsel; Shapiro, A. Alexander; 
Michelsen, L. Michael; Stenby, H. Erling. 
Mathematical Model for Microbial Enhanced 
Oil Recovery with Surfactant Distributed 
Between Phases. Presented at the 30th IEA-
EOR, Canberra, Australia, September 2009

Niu, Ben; Yan, Wei; Shapiro, Wei Yan; Stenby, 
Erling Halfdan. Phase Identification and 
Saturation Determination in Carbon Dioxide 
Flooding of Water Flooded Chalk Using 
X-Ray Computed Tomography. Presented 
at: International Symposium of the Society of 
Core Analysists. Noordwijl aan Zee, The Neth-
erlands, 2009 Proceeding from International 
Symposium of the Society of Core Analysists 

Niu, Ben; Yan, Wei; Shapiro, Alexander; Stenby, 
Erling Halfdan. Coupling Miscible Flow and 
Geochemistry for Carbon Dioxide Flooding 
into North Sea Chalk Reservoir. Presented 
at: European COMSOL Conference 2009. Milan, 
Italy, 2009 Proceeding in CD from European 
COMSOL Conference 
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PUBLICATIONS continued

Olsen, Dres Foged; Jørgensen, John Bagterp; 
Villadsen, John; Sin, Gürkan; Jørgensen, Sten 
Bay. Modelling, Simulation and Optimiza-
tion of Single-Cell Protein Production in a 
U-Loop Reactor. Presented at: AIChE Annual 
Meeting. Nashville, TN, USA, 8-13 November, 
2009  

Petersen, Nanna; Ödman, Peter; Cervera Padrell, 
Albert Emili; Eliasson Lantz, Anna; Stocks, S.; 
Gernaey, Krist. Monitoring of S. coelicolor 
fermentations using in-situ NIR. Presented 
at: 14th European Congress on Biotechnology 
(ECB14). Barcelona, Spain, 2009  

Prado Rubio, Oscar Andres; Jørgensen, Sten 
Bay; Jonsson, Gunnar Eigil. Lactic Acid Recov-
ery in Electro-Enhanced Dialysis: Modelling 
and Validation. Presented at: 19th European 
Symposium on Computer Aided Process Engi-
neering – ESCAPE19. Krakow, Poland, 14-17 
June, 2009  

Prado Rubio, Oscar Andres; Jørgensen, Sten 
Bay; Jonsson, Gunnar Eigil. Modeling Reverse 
Electro-Enhanced Dialysis for Integration 
with Lactic Acid Fermentation. Presented at: 
Nordic Process Control Workshop ’09, NPCW09. 
Porsgrunn, Norway, 29-30 January, 2009  

Prado Rubio, Oscar Andres; Jørgensen, Sten 
Bay; Jonsson, Gunnar Eigil. Tool for Optimiz-
ing the Design and Operation of Reverse 
Electro-Enhanced Dialysis of Monopro-
tic Carboxylic Acids. Presented at: 10th 
International Symposium on Process System 
Engineering, PSE2009. Salvador de Bahia, 
Brazil, 16-20 August, 2009  

Pratsinis, Sotiris E.; Elmøe, Tobias Dokkedal; 
Tricoli, Antonio; Grunwaldt, Jan-Dierk. Filtra-
tion of Nanoparticles: Evolution of Cake 
Structure and Pressure-Drop. Presented at: 
American Association for Aerosol Research. 
Minneapolis, Minnesota, USA, 2009  

Privat, Romain; Gani, Rafiqul; Jaubert, Jean-Noël. 
Application of the GC-plus approach to 
PC-SAFT EOS and prediction of phase Equi-
libria. Presented at: 24th European Sympo-
sium on Applied Thermodynamics, ESAT-2009. 
Santiato de Compostela, Spain, 27 June – 1 July, 
2009  

Privat, Romain; Gani, Rafiqul; Jaubert, Jean-Noel. 
Direct Calculation of PC-SAFT Parameters 
From Experimental LVE Data and From 
a GC-Plus Approach. Presented at: AIChE 
Annual Meeting. Nashville, TN, USA, 8-13 
November, 2009  

Privat, Romain; Gani, Rafiqul; Jaubert, Jean-Noël. 
Prediction of thermodynamic properties 
of pure components and mixtures: cubic 
equations of state versus molecular theory-
derived equations of state: a short compari-
son. Presented at: JETC10. Copenhagen, DK, 
22-24 June, 2009  

Puder, K. Simonsen; O. Jørgensen; C.I Jensen, 
A.D. Phytase Inactivation in the Animal 
Feed Pelleting Process. Colorado Protein 
Stability Conference (Breckenridge), USA, 16-
18 July, 2009

Qin, K. Jensen; P.A, Lin, W. and Jensen, A.D. 
Influence of operation conditions on gas 
composition, soot and tar in entrained flow 
gasification of biomass. International Confer-
ence on Polygeneration strategies. Snekker-
sten, Denmark, September, 2009 (paper with 
oral presentation for Ke Qin)

Qin, K. Jensen; P.A, Lin, W and Jensen, A.D. Ef-
fect of experimental conditions on biomass 
gasificaton in an entrained-flow reactor. 
Nordic-French Section of the Combustion Insti-
tute. Snekkersten, Denmark, 9-10 September, 
2009

Rashed, Jamal Elbashir Ali; Gani, Rafiqul. 
Model-based retrofit design and analysis 
of petrochemical processes.  Presented at: 
1st Annual Gas Processing Symposium. Doha, 
Qatar, 10-12 January, 2009  

Rashed, Jamal Elbashir Ali; Gani, Rafiqul. 
Model-based retrofit design and analysis of 
petrochemical processes. Presented at: 19th 
European Symposium on Computer Aided Pro-
cess Engineering – ESCAPE19. Krakow, Poland, 
14-17 June, 2009  

Rasmussen, Martin Hagsted; Wedel, Stig; Il-
lerup, Jytte Boll; Dam-Johansen, Kim; Thomsen, 
Kent. The Role of CaO in SO2Abatement in 
Cement Preheaters. Presented at: 8th World 
Congress of Chemical Engineering (WCCE8). 
Montréal, August 23 to 27, 2009  

Riisager, A.; Hansen, T.S.; Ståhlberg, T.; Klitgaard, 
S.K.; Jensen, J.S.; Woodley, John; Boisen, A.; Ped-
ersen, S. Conversion of Biomass Resources 
Into Chemicals with Integrated Catalytic 
Technologies. Presented at: 13th Annual 
Green Chemistry and Engineering Conference. 
College Park, MD, USA, 23-25 June, 2009  

Román-Martinez, Alicia; Gani, Rafiqul; Woodley, 
John. A Systems Approach for Design of 
Intensified Bio-Pharmaceutical Processes. 
Presented at: AIChE Annual Meeting 2009. 
Nashville, TN, US, 8-13 November, 2009  

Román-Martinez, Alicia; Gani, Rafiqul; Woodley, 
John. Design methodology for intensified 
bioprocesses. Presented at: AMIDIQ XXX (Aca-
demia Mexicana de Investigación y Docencia 
en Ingenería Química 2009). Mazatlan, Mexico, 
19-22 May, 2009  

Román-Martinez, Alicia; Gani, Rafiqul; Woodley, 
John. Design Strategies for Neuraminic Acid 
Synthesis: Comparative Study of Chemical 
and Biochemical Routes and Integration 
of Purification Steps. Presented at: Biotrans 
2009. Berne, Switzerland, 5-9 July, 2009  
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Rossing, Netta Liin; Lind, Morten; Jensen, Niels; 
Jørgensen, Sten Bay. A Goal Based HAZOP 
Assistant. Presented at: 19th European Sym-
posium on Computer Aided Process Engineer-
ing – ESCAPE19. Krakow, Poland, 14-17 June, 
2009  

Sadegh, Negar; Thomsen, Kaj; Stenby, Erling 
Halfdan; Kontogeorgis, Georgios. Thermo-
dynamic Modeling of Water-Acid Gases-
Alkanolamine Systems. Presented at the 9th 
AIChE Annual Meeting 2009, Nashville, TN, 
USA 

Satyanarayana, Kavitha Chelakara; Abildskov, 
Jens; Gani, Rafiqul; Tsolou, Georgia; Mavrantzas, 
Vlasis G. Multiscale Modelling for Computer 
Aided Polymer Design. Presented at: 10th 
International Symposium on Process Systems 
Engineering, PSE2009. Salvador do Bahia, 
Brazil, 16–20 August, 2009  

Schäpper, Daniel; Eliasson Lantz, Anna; Stocks, 
S.; Szita, Nicolas; Gernaey, Krist. Continuous 
culture microbioreactors. Presented at: 
Society of General Microbiology Autumn 2009 
Meeting. Heriot-Watt University, Edinburgh, 
Scotland, September 7-10, 2009  

Shapiro, A.A.;  Bedrikovetsky, P.G.; Stochastic 
Modeling of Particle Migration in Porous 
Media Accounting for Dispersion and Size 
Distributions.  Presented at the 30th IEA-EOR, 
Canberra, Australia, September 2009 

Sin, Gürkan. Multi-criteria decision mak-
ing under uncertainty: Energy efficient 
and low-carbon wastewater treatment. 
Presented at: 5th Dubrovnik conference on 
sustainable Development of Energy Water 
and Environment Systems. Dubrovnik, Croatia, 
29 September – 3 October (Keynote Lecture), 
2009  

Sin, Gürkan. Reliability of Cellulose Hydro-
lysis Models to Support Biofuel Process 
Design - Identifiability and Uncertainty 
Analysis. Presented at: Invited Seminar, 
DuPont Engineering Research and Technology, 
Wilmington, Delaware, USA, 13 November, 
2009  

Singh, Ravendra; Gernaey, Krist; Gani, Rafiqul. 
ICAS-PAT: A new software tool for system-
atic design/validation of process monitor-
ing and analysis systems (PAT systems). 
Presented at: APACT-09. Glasgow, UK, 5-7 
May, 2009  

Swangkotchakorn, Chutima; Gani, Rafiqul; 
Woodley, John; Grunwaldt, Jan-Dierk. Optimiza-
tion of tailor-made chemicals from renew-
able and non-renewable sources. Presented 
at: Biotrans 2009. Berne, Switzerland, 5-9 July, 
2009  

Swangkotchakorn, Chutima; Gani, Rafiqul; 
Woodley, John; Grunwaldt, Jan-Dierk. Sustain-
able Bioprocess Synthesis Routes for 
Tailor-Made Chemicals. Presented at: AIChE 
Annual Meeting, Nashville. TN, USA, 8-13 
November, 2009  

Thomsen, Kaj. Phase Equilibria in Aqueous 
Solutions of Fly-ash From Biomass Combus-
tion. Presented at: 24th ESAT European Sym-
posium on Applied Thermodynamics. Santiago 
de Compostela, Spain, 2009 Book of abstracts: 
24th ESAT, 62  

Tsivintzelis, Ioannis; Economou, Ioannis; Konto-
georgis, Georgios. Modeling the Solubility of 
Pharmaceuticals in Liquid and Supercritical 
Pure and Mixed Solvents. Presented at: 24th 
ESAT European Symposium on Applied Ther-
modynamics. Santiago de Compostela, Spain, 
2009 Book of abstracts: 24th ESAT, 157 

Tindal, Stuart; Archer, I.; Carr, R.; Farid, S.; Hailes, 
H.C.; Woodley, John. Reactor design and selec-
tion for improved stability of immobilized 
amino-acid oxidase from Trigonopsis varia-
bilis. Presented at: ProStab 2009. Graz, Austria, 
14-17 April, 2009  

Tufvesson, Pär; Schurmann, M.; Vogel, A.; 
Woodley, John. Process engineering tools to 
guide biocatalyst modification. Presented at: 
Biotrans 09. Bern, Switzerland, 5-9 July, 2009  

von Solms, Nicolas; Swaminathan, Saravana; 
Michelsen, Michael Locht; Kontogeorgis, 
Georgios. Modeling Gas Hydrates Using 
Simplified PC-SAFT. Presented at: 24th ESAT 
European Symposium on Applied Thermody-
namics. Santiago de Compostela, Spain, 2009 
Book of abstracts: 24th ESAT, 180 

von Solms, Nicolas. Inhibition of Gas Hydrate 
Formation by Low-Dosage, Environmentally 
Benigh Inhibitors. Presented at: Equifase 
2009 - VIII Iberoamerican Conference on 
Phase Equilibria and Fluid Properties for Pro-
cess Design, 2009 Book of abstracts: Equifase 
2009, 45 

Wang, Yanwei; Hansen, Flemming Yssing; 
Peters, Günther H.j.; Hassager, Ole. Equilibrium 
partitioning of polymers between bulk di-
lute solution and confining pores. Presented 
at: Annual March meeting of the American 
Physical Society. Pittsburgh, USA, 2009 Bulle-
tin of The American Physical Society; 54, 710  

Wang, Yanwei; Hansen, Flemming Yssing; 
Peters, Günther H.J.; Hassager, Ole. Equilibrium 
Partitioning of Polymers between Bulk Di-
lute Solution and Confining Pores. Presented 
at: The American Physical Society Meeting. 
Pittsburgh, PA, U.S.A., 2009  
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PUBLICATIONS continued

Wang, Yanwei; Tang, Meng; Hassager, Ole. 
Stochastic Simulation of Filament Gliding 
Powered by Molecular Motor. Presented at: 
5th Annual European Rheology Conference. 
Cardiff-Wales, 2009  

Wedberg, Rasmus; O’Connell, John P.; Pe-
ters, Günther H.j.; Abildskov, Jens. Accurate 
Kirkwood-Buff integrals from molecular 
dynamics simulations. Presented at: FOMMS. 
Blaine, WA, USA, 12-16 July, 2009  

Wedberg, Rasmus; O’Connell, John P.; Pe-
ters, Günther H.J.; Abildskov, Jens. Accurate 
Kirkwood-Buff Integrals From Molecular 
Dynamics Simulations. Presented at: AIChE 
Annual Meeting 2009. Nashville, TN, US, 8-13 
November, 2009  

Wedberg, Rasmus; O’Connell, John P.; Pe-
ters, Günther H.J.; Abildskov, Jens. Accurate 
Kirkwood-Buff Integrals from Molecular 
Dynamics Simulations. Presented at: 2009 
AIChE Annual Meeting. Nashville, TN, U.S.A., 
2009  

Woodley, John. New opportunities for PSE in 
industrial biotechnology. Presented at: 10th 
International Symposium on Process System 
Engineering, PSE2009. Salvador de Bahia, 
Brazil, 16-20 August (Keynote lecture), 2009  

Woodley, John. Scale-up of biocatalytic 
processes. Presented at: ACHEMA. Frankfurt, 
Germany, 11-15 May, 2009  

Woodley, John. Tools for Biocatalytic Process 
Design. Presented at: ECB 14. Barcelona, 
Spain, 13-16 September, 2009  

Xu, Yuan; Nordblad, Mathias; Nielsen, P.M.; 
Brask, Jesper; Woodley, John. Dyeing Method 
for Determination of Glycerol Partitioning 
in Biodiesel Production. Presented at: 2nd 
International Congress on Biodiesel: The Sci-
ence and The Technologies. Munich, Germany, 
15-17 November, 2009  

Xu, Yuan; Vargas, C.A.G.; Guisan, J.M.; Nordblad, 
Mathias; Nielsen, P.M.; Brask, Jesper; Woodley, 
John. Mechanical Stability of Immobilized 
Lipases and the Supports in a Stirred Tank 
Reactor. Presented at: 2nd International 
Congress on Biodiesel: The Science and The 
Technologies. Munich, Germany, 15-17 No-
vember, 2009  

Yan, Wei; Huang, Shengi; Stenby, Erling Half-
dan. Measurements and Modelling of CO2 

Solubility in Brine and CO2-Saturated Brine 
Densities at High Pressures. Presented at: 
International Conference on Deep Saline Aqui-
fers for Geological Storage of CO2 and Energy. 
IFP, Rueil-Malmaison, France, 2009  

Yan, Wei; Stenby, Erling Halfdan. The Influence 
of CO2 Solubility in Brine on CO2 Flooding 
Simulation. Presented at: 2009 SPE ATCE. 
New Orleans, LA, USA, 2009 SPE; 124628   
 
Yuan, Linfeng; Korsholm, Lars; Jakobsen, Sune; 
Woodley, John; Jonsson, Gunnar Eigil. Study 
of Electro-membrane Filtration in Enzyme 
Fractionation using Amino Acid. Presented 
at: PERMEA2009. Prague, Czech Republic, 
7-11 June, 2009 
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Spring-semester

28001	 Introduction to Chemistry and Chemical Engineering (50)

28012	 Chemical and Biochemical Process Engineering (12) (B)

28014	 Chemical and Biochemical Process Engineering II (11) (B)

28020	 Introduction to Chemical and Biochemical Engineering (65)

28022	 Unit Operations of Chemical Engineering and Biotechnology (35) (B)

28110	 Chemical and biochemical product analysis (23)

28121	 Chemical Unit Operations Laboratory (24)

28122	 Chemical Unit Operations Laboratory 

	 – Summer University for Europeen (10)

28156	 Process and product design (39) (B)

28160	M athematical models for chemical systems (37)

28212	 Polymer Chemistry (18)

28221	 Chemical Engineering Thermodynamics (24)

28231	 Laboratory in Chemical and Biochemical Engineering (21)

28241	 Chemical Kinetics and Catalysis (20)

28322	 Chemical Engineering Thermodynamics (28) (B)

28342	 Chemical Reaction Engineering (43) (B)

28345	 Chemical Reaction Engineering (20)

28350  	 Process Design: Principles and Methods (28)

28352  	 Chemical Process Control (38) (B)

28375	 Air Pollution Control (10) 

28415  	 Oil and Gas Production (25)

28423  	 Phase Equilibria for Separation Processes (12)

28434  	M embrane Technology (24)

28443  	 Industrial Reaction Engineering (23)

28451  	 Optimizing Plantwide Control (7)

28852  	 Risk Assessment in Chemical Industry (16)

28855  	 Good Manufactoring Practice (66)

28863  	 Introduction to Fortran Programming (4)

28864  	 Introduction to Matlab Programming (36)

28885  	 Technology and Economy of Oil and Gas Production (16) (B)

Course given in co-operation with other departments:

26010  	 Introductory Project in Chemistry (1)

26316  	 Analysis and Chromatography (34)

27944  	 Biotechnology and process design (33) (B)

31525  	 Physiological transport phenomena (14)

41015  	M echanics and Materials (6)

41683  	M aterials Science (31) (B)

Master’s and bachelor courses

The department participates in a 3 ½ year education for the Bachelor of Engineering, a 3 year education for Bachelor of Science and 
a 2 year education for the Master of Science degree. Below, course numbers and names are shown for 2009 with the number of stu-
dents attending shown in brackets. Courses for the Bachelor of Engineering are marked with (B). The other courses are for the Bachelor 
and Master of Science education.

Education
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Fall-semester

28012	 Chemical and Biochemical Process Engineering (44) (B)

28013  	 Chemical and Biochemical Process Engineering, I (19) (B)

28015  	M athematical models for chemical and biochemical systems (23) (B)

28020  	 Introduction to Chemical and Biochemical Engineering (65)

28022  	 Unit Operations of Chemical Engineering and Biotechnology (36) (B)

28121  	 Chemical Unit Operations Laboratory (18)

28140  	 Introduction to Chemical Reaction Engineering (41)

28150 	 Introduction to Process Control (31)

28156  	 Process and product design (34) (B)

28213  	 Polymer Technology (29)

28233  	 Recovery and Purification of Biological Products (25)

28244  	 Combustion and High Temperature Process (48)  

28246  	 Applied Enzyme Technology and Kinetics (41)

28247  	 Advanced Enzyme Technology (9)

28310  	 Chemical and Biochemical Product Design (23)

28315  	 Colloid and Surface Chemistry (34)

28316  	 Laboratory Course in Colloid and Surface Chemistry (12)

28322  	 Chemical Engineering Thermodynamics (32) (B)

28342  	 Chemical Reaction Engineering (40) (B)

28352  	 Chemical Process Control (37) (B)

28361  	 Chemical Engineering Model Analysis (23)

28420 	 Separation Processes (13)

28515  	 Enhanced Oil Recovery (10)

28530  	 Transport Processes (32)

28811  	 Polymers in Processes and Products (16)

28845  	 Chemical Reaction Engineering Laboratory  (23)

28851  	 Chemical Plant Operation (9)

28864  	 Introduction to Matlab Programming (25)

education continued

Master’s and bachelor courses

Courses given in co-operation with other departments:

10336	 Fundamentals Problems in Fluid Dynamics (12)

12411  	 Introduction to Petroleum Technology (25)

23522  	 Rheology of food and biological materials (15)

26010  	 Introductory Project in Chemistry (44)

27004  	 Health, Diseases and Technology (24)

27102  	 Research and Development (75)

27944  	 Biotechnology and process design (28) (B)

41015  	M echanics and Materials (66)

41683  	M aterials Science (27) (B)
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Albæk, Mads Orla
Fermentation Process in a Stirred Tank 
where the Conditions of Agitation and 
Aeration are Varied

Andersen, Maria Friberg
Low CO2 cement production

Awad, Susanne and Huma Malik
Analysis of cell adhedsion in microchan-
nels

Bruun, Johan
Modelling of distillation column

Butrimaité, Monika
Stability of Polymer Brushes and Proteins

Chaaban, Joussef Hussein
Simulation and costing of a process for 
dehydration of D-fructose to 5-hydroxy-
2-methylfuraldehyde

Chalkiadaki, Maria
Flue Gas Desulfirization

Correia, Ana
Porous polymers derived from interpene-
tration polymer networks

Feliu Castells, Anna
Steam Reforming Kinetics over Ni-YSZ 
Used as Anode Material for Solid Oxide 
Fuel Cells

Master of science degrees

39 students finished their research projects for the MSc degree. The project titles and names of the students are listed below:

Frankær, Sarah Maria
Optimisation of the reaction between 
beta-hydroxyalkyl amine and organic acid 
anhydrides

Grydgaard, Anne
Modeling of Absorption Cooling in a 
Process Plant

Hansen, Rasmus
Anomaious Diffusion of Macromolecules 
on Interfaces

Hansen, Stine
Chemical engineering model of oxy-fuel 
combustion and NOx formation

Herslund, Peter Jørgensen og Claus 
Maarup Rasmussen
Effect of Environmental and Operational 
Conditions on Solar Evaporation Ponds

Huertas Osta, Pedro Ignacio
Simulation, design and analysis of a 
reaction separation process

Jensen, Michael Tvedebrink
Modeling of wax depositions in pipelines

Jensen, Thomas
Investigation of adhesion of water born 
wood stains

Johansen, Lars
Continuous production of pharmaceu-
ticals

Jørgensen, Astrid Norman
Synthesis and Characterization of 
Polymer Brushes on Biomedical Polymer 
Surfaces

Jørgensen, Tommy Lykke
Kinetics of noble metal steam reforming 
catalysts

Kinch, Svend Kristian
Ammonia based energy storage for fuel 
cell applications

Laursen, Anders Bo
A study of novel ”plum-pudding”-type 
catalysts

Lorentz-Petersen, Janus
Phase equilibria and properties of CO2-
water mixtures

Mam Taha, Daniela Hassan
Determination of transport coefficients in 
catalytic single-pellet-string reactors

Martins Geraldo, Paulo
Chemical Looping Reforming

Olsen, Dres Foged
Modeling and Simulation of Single Cell 
Protein Production

Pathi, Sharat Kumar
Innovative reactor design for the 
enzymatic hydrolysis of ligno-cellulose

PRODUCTIVITY
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Master of science degrees

education continued

Pedersen, Mikael
Novel reactor design for organic-chemical 
production of pharmaceuticals

Rehal, Gurpreet Kaur
Low emission cement production

Reves, Jacob Birke
Optimising rotational speed for mixing by 
rotary jet heads

Tapia Vallejo, Alfonso
Swelling Polymers as Sealing Agents in 
Horizontal Oil Wells

Utrilla Marco, Rubén
Chemical Looping Reforming of Biomass 
Gasification Gas

Waseem Arshad, Muhammad
CO2 Capture using ionic liquids

Wildberger, Patricia
Comparison of the Cultivation of S . 
Cerevisiae in Microbioreactors and Bench-
scale Fermentors

Wu, Haiping
Drying of fruit products

Yasin, Soniasara
Analysis of scaling risks in oil and gas 
production systems

Yuan, Hao
Enhanced Oil Recovery

PRODUCTIVITY
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Bachelor of Science in engineering degrees

29 students finished their research program for the BSc degree. The project titles and names of the students are listed below:

Ahmad, Muqeet and Hashim Ali Ahmed 
Al-Nakeeb
Relative Permeabilities for Critical Fluid 
Systems

Akbas, Erkan
Preparation of Amphiphilic Random 
Copolymers Through a Click Chemistry 
Approach

Attar, Sazan and Dorte Jørgensen
Analysis methods for CO2-alkanolamine-
water solutions

Binau, Chano Marcel
Operation and modelling of a novel high-
temperature mixing principle for bio

Christensen, Troels Juel and Tais Bjerg 
Claridge
Effect of additives on soot formation

Christiansen, Camilla Stæhr and Sanne 
Steen Kristensen
Evaluation of economical aspects of 
biodiesel production

Ejlertsen, Lennart Zøllner and Henrik 
Gert Kristensen
Construction and Operation of a CO2 
absorber-stripper pilot plant for removal 
of CO2 from combustion flue gases

Friedrich, Kim and Mads Gotha Vest
Upscale of antistatic impregnation in 
liquid carbon dioxide

Gansted, Gustav
Formation of NO  from char oxidation

Gilbe, Teis Nielsen
Spectroscopic, rheological and thermal 
analysis of polyether polyois for poly-
urethan manufacturing

Graversen, Majken Boesgaard and 
Malene Kaab
Vacuum Filtration of Pectine Solution

Görmez, Osman and Huma Shahzadi
Tribology of chemically modified PP and 
POM polymers

Hansen, Rasmus Spuur and Thomas 
Hornum
Characterisation of Cement and Raw 
Meal

Hendriksen, Simon Bach
Development of Production Method for 
Phosphate From Biomass Ash

Mohn, Thomas Uffelmann
Model for scale deposition in oil and gas 
production

Pedersen, Jannie Søs
Deposition initiated corrosion in biomass-
fired furnaces

Pedersen, Jannik Blaabjerg and Per 
Donskov Rams
Modification of SCR catalysts for 
improved deactivation properties

Rørgren, Cindy Beha
Upgrading of flash pyrolysis bio-oil

Therkelsen, Niels Peter Vegger
Leaching of Arsenic From Impregnated 
Wood

PRODUCTIVITY



”If two systems are at the same 
time in thermal equilibrium with 
a third system, they are in ther-
mal equilibrium with each other.”
Zeroth Law of Thermodynamics

Thermodynamics is defined as the 
study of energy, its forms and trans-
formations, and the interactions of 
energy with matter. 
The laws of thermodynamics set the 
theoretical stage for the industrial  
revolution and they will be integral 
to the 21st century engineering solu-
tions that will shape the future. 
They thus represent some of DTU 
Chemical Engineering's core values: 
Powerful innovation with solid roots 
in traditional chemical engineering 
disciplines.
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Advisory Board

LARS BANG

EXECUTIVE VICE PRESIDENT · H. LUNDBECK A/S

Scientific research at the university level is a prerequisite for the development of 

Lundbeck’s chemical activities in Denmark. We have had a beneficial cooperation 

with DTU Chemical Engineering for several years, collaborating on PhD projects 

and recruiting several of its candidates. Furthermore, it has been a great advantage 

to be able to draw on the knowledge of DTU Chemical Engineering’s scientific staff 

as advisors.

KIM PANDRUP CHRISTENSEN

Director of Technology · Andritz Feed & Biofuel A/S

The close cooperation with DTU Chemical Engineering has ensured significant 

results within chemical technologies, results that Andritz Feed & Biofuel utilize to 

benefit a lot of different industries. Long-term focus on development and innovati-

on is necessary to meet the increased focus on sustainable energy and food demands 

and the ever changing rules and legislation that most industries will have to comply 

with. DTU Chemical Engineering ensures a high level of education and important 

research projects that will lead to sustainable technologies in the future.

BJERNE CLAUSEN

Director of Research & Development  · HALDOR TOPSØE A/S

Working closely with the best research groups within the fields of our core compe-

tences is of major importance to Haldor Topsoe A/S. Our cooperation with DTU 

Chemical Engineering enables us to resolve research challenges beyond our compe-

tences and resources and is an important source of inspiration and knowledge for 

employees at Haldor Topsoe, benefiting both their own and the company’s develop-

ment.

STAFF & COMMITTEES 
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PER FALHOLT

EXECUTIVE VICE PRESIDENT · NOVOZYMES A/S 

In terms of industrial collaboration, DTU Chemical Engineering is at the front line 

and our cooperation is exemplary. To Novozymes, it is very important that possible 

future technologies are developed and tested within a university framework where 

new, valuable employees get their education and where real solutions to major 

challenges within society are found. DTU Chemical Engineering fully answers these 

demands, benefiting both society and Novozymes.

KNUD PETERSEN

VICE PRESIDENT · DONG ENERGY

Over the last 20 years a strong platform for cooperation has been established between 

DTU Chemical Engineering and the Danish energy sector, creating stability and com-

petitiveness while allowing for fine-tuning of research in new areas benefiting both 

Dong Energy and DTU Chemical Engineering. This collaboration ensures an ongoing 

dialogue between researchers and employees in the energy sector. In addition, it has 

significantly optimized efficiency in the sector.

ALLAN SKOV

VICE PRESIDENT · CHEMINOVA A/S

Excellence in education and research is a precondition for Danish industry to stay 

competitive in the harsh environment of international business today. DTU Chemi-

cal Engineering’s contributions in these fields are important for society in general 

and instrumental for the continuing development of Cheminova.

STAFF & COMMITTEES 
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Student commitTee

Student Committee (from left to right): Lene Svendsen, Lars Jørgensen, 
Diana Hudecz, Thomas Petersen, Daniel Steen Haase Sørensen, Kasper Linde.

KTStudents is the student organization at DTU Chemical Engine-
ering. The purpose of the organization is to create opportunities 
and great experiences for the students at the department. We do 
this through industry events, social gatherings, and KTStudent 
involvement within the department. We give the students an op-
portunity to network with other students interested in chemical 
engineering.

Thomas Petersen, President, KTStudents
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Name 					     Profession				    e-mail

Staff

Abdul Hamid, Mohammed Kamaruddin
Abdul Samad, Noor Asma Fazli
Abildskov, Jens
Agger, Jane
Ahmadi Gavlighi, Hassan
Albæk, Mads
Ale, Marcel Tutor
Al-Haque, Naweed
Almeida, Joao Ricardo M.
Andersen, Jimmy
Andersen, Kristoffer
Andersen, Povl Valdemar
Andersson, Ann Marie Dubgaard
Andrade Santacoloma, Paloma
Arnous, Anis
Ascanius, Birgit Elkjær
Avlund, Ane Søgaard
Bashir, Muhammad Shafique
Bech, Niels
Beier, Matthias Josef
Bejenariu, Anca G.
Bentsen, Bjarne
Biede, Anne Louise
Boesen, Rasmus Risum
Brandt, May Middelfart
Breil, Martin Peter
Brix, Jacob
Bülow Sandersen, Sara
Bøjer, Martin
Cardoso Rodrigues Da Silva, Ines Isabel
Carlsson, Christian Ove
Cederved, Andreas
Christensen, Lone
Christensen, Jakob Munkholt
Christiansen, Vibeke Helle
Chaaban, Joussef
Clayton, Sandy
Clement, Karsten
Conte, Elisa
Dam-Johansen, Kim
Dam-Tuxen, Thomas
Dang, Thuong Tran
Darde, Victor
Dastan, Yasin
Daugaard, Anders Egede
Degn, Lisbeth
Dimitrov, Ivaylo
Ellegaard, Martin Dela

mka@kt.dtu.dk
nas@kt.dtu.dk
ja@kt.dtu.dk
jag@kt.dtu.dk
hag@kt.dtu.dk
maa@kt.dtu.dk
mta@kt.dtu.dk
nah@kt.dtu.dk
jra@kt.dtu.dk
jia@kt.dtu.dk
ka@kt.dtu.dk
pva@kt.dtu.dk
ama@kt.dtu.dk
psa@kt.dtu.dk
aar@kt.dtu.dk
beea@kt.dtu.dk
asa@kt.dtu.dk
msb@kt.dtu.dk
nsb@kt.dtu.dk
mjb@kt.dtu.dk
agb@kt.dtu.dk
bb@kt.dtu.dk
alb@kt.dtu.dk
rrb@kt.dtu.dk
mb@kt.dtu.dk
mpb@kt.dtu.dk
jac@kt.dtu.dk
sbs@kt.dtu.dk
mbo@kt.dtu.dk
ins@kt.dtu.dk
cc@kt.dtu.dk
	
lc@kt.dtu.dk	
jmc@kt.dtu.dk	
vic@kt.dtu.dk	
joc@kt.dtu.dk	
sc@kt.dtu.dk	
khc@kt.dtu.dk	
elc@kt.dtu.dk	
kdj@kt.dtu.dk	
tdt@kt.dtu.dk	
dt@kt.dtu.dk	
vid@kt.dtu.dk	
yd@kt.dtu.dk	
adt@kt.dtu.dk	
ld@kt.dtu.dk	
	
mec@kt.dtu.dk

PhD Student
PhD Student
Associate Professor
PhD Student
PhD Student
Industrial PhD Student
PhD Student
PhD Student
Postdoc.
PhD Student
Technician
Technician
Laboratory Technician
PhD Student
Postdoc.
Project Controller
PhD Student
PhD Student
Postdoc.
PhD Student
Postdoc.
Assistant
Secretary
PhD Student
Head of Administration
Assistant Profesor
PhD Student
PhD Student
Research Assistant
PhD Student
IT-Coordinator
PhD Student
Secretary
PhD Student
Administrative Coordinator
Research Assistant
Trainee
Professor (Docent)
PhD Student
Professor, Head of Department
Research Assistant
Laboratory Technician
Industrial PhD Student
Trainee
Post Doc.
Secretary
Postdoc.
PhD Student
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Staff continued

Name 					     Profession				    e-mail

Elmøe, Tobias Dokkedal
Faramarzi, Leila
Fernandes, Rita Lencastre
Fettouhi, André
Flinstrup, Claus Michael
Fonseca, José
Fosbøl, Philip Loldrup
Frandsen, Flemming Jappe
Frankær, Sarah Maria
Fredenslund, Ellen
Fristrup, Charlotte Juel
Frydendall, Jan
Fu, Wenjing
Gani, Rafiqul
Gernaey, Krist 
Glarborg, Peter
Gonzàlez Búrdalo, Lidia
Grunwaldt, Jan-Dierk
Guo, Fengxiao
Hansen, Rasmus
Hansen, Brian Brun
Hansen, Stine
Hassager, Ole
Heiredal, Michael Lykke
Heitzig, Martina
Herslund, Peter Jørgensen
Holgersen, Lilian Beenfeldt
Pedersen, Ivan Horst
Huusom, Jakob Kjøbsted
Hvilsted, Søren
Høj, Martin
Ibrahim, Norazana
Illerup, Jytte Boll
Jain, Priyanka
Jankova Atanassova, Katja
Javakhishvili, Irakli
Jensen, Peter Arendt
Jensen, Mette Krog
Jensen, Lars
Jensen, Jacob Skibsted
Jensen, Anker Degn
Johnsson, Jan Erik
Jonsson, Gunnar
Juul, Anne Helene
Jørgensen, Sten Bay
Kappelgaard, Christian S.
Kiil, Søren Zinck
Kiørboe, Lars Georg

tde@kt.dtu.dk
lef@kt.dtu.dk
rlf@kt.dtu.dk
af@kt.dtu.dk
cf@kt.dtu.dk
jfo@kt.dtu.dk
plf@kt.dtu.dk
ff@kt.dtu.dk
saf@kt.dtu.dk
ef@kt.dtu.dk
cjf@kt.dtu.dk

wfu@kt.dtu.dk
rag@kt.dtu.dk
kvg@kt.dtu.dk
pgl@kt.dtu.dk
lg@kt.dtu.dk
jdg@kt.dtu.dk
feg@kt.dtu.dk
rah@kt.dtu.dk
bbh@kt.dtu.dk
sha@kt.dtu.dk
oh@kt.dtu.dk
mlh@kt.dtu.dk
mat@kt.dtu.dk
pjh@kt.dtu.dk
lbh@kt.dtu.dk
ip@kt.dtu.dk
jkh@kt.dtu.dk
sh@kt.dtu.dk
mh@kt.dtu.dk
nbi@kt.dtu.dk
jbi@kt.dtu.dk
pja@kt.dtu.dk
kaj@kt.dtu.dk
irj@kt.dtu.dk
paj@kt.dtu.dk
mkj@kt.dtu.dk
lje@kt.dtu.dk
jsk@kt.dtu.dk
aj@kt.dtu.dk
jej@kt.dtu.dk
gj@kt.dtu.dk
ahj@kt.dtu.dk
sbj@kt.dtu.dk
csk@kt.dtu.dk
sk@kt.dtu.dk
lgk@kt.dtu.dk

Postdoc.
PhD Student
PhD Student
Postdoc.
Assistant
PhD Student
Assistant Professor
Associate Professor
PhD Student
IT-Coordinator
PhD Student
Research Assistant
PhD Student
Professor
Associate Professor
Professor
Postdoc.
Professor
PhD Student
PhD Student
Postdoc.
Research Assistant
Professor
Industrial PhD Student
PhD Student
Research Assistant
Laboratory Technician
Head of Workshop
Postdoc.
Professor
PhD Student
PhD Student
Senior Advisor
PhD Student
Associate Professor
PhD Student
Associate Professor
PhD Student
PhD Student
Postdoc.
Professor
Professor (Docent)
Associate Professor
Secretary
Professor
IT-Coordinator
Professor
Technical Manager
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Name 					     Profession				    e-mail

Kløft, Henrik
Koldbech, Henning
Kontogeorgis, Georgios
Kuppa, Kalyan
Landbo, Anne Katrine
Larsen, Erik Kjær
Larsen, Dorte Møller 
Larsen, Mette
Latrache, Tommy
Lerche, Benedicte Mai
Li, Li
Lin, Weigang
Lundsgaard, Rasmus
Lutze, Philip
Madsen, Karin
Marin, José Manuel Román
Marshall, Paul
Mendiara, Teresa
Meyer, Rie
Meyer, Anne
Michalak, Malwina
Michelsen, Michael L.
Mikkelsen, Eva
Mikkelsen, Jørn Dalgaard	
Monsalvo, Matias Alfonso
Morales, Merlin Alvarado
Morales-Rodriquez, Ricardo
Mortensen, Martin Nordvig
Musko, Nikolay E.
Mustaffa, Azizul Azri
Møller, Lars Siewers
Maarup Rasmussen, Claus
Neela, Vasu
Nesterov, Igor A.
Nesterova, Tatyana P.
Nielsen, Rudi Pankratz
Nielsen, Anders Rooma
Nielsen, Sidsel Marie
Nielsen, Michael Krogsgaard
Niu, Ben
Nordblad, Mathias
Nørby, Carsten
Olsen, Erik Vang
Padrell, Albert Cervera
Pathi, Sharat Kumar
Paul, Subham
Pauw, Brian
Pedersen, Mads
Pedersen, Anne Juul
Permyakova, Anastasia A.

hk@kt.dtu.dk
gk@kt.dtu.dk

kal@kt.dtu.dk
ekl@kt.dtu.dk
dml@kt.dtu.dk
mel@kt.dtu.dk
tol@kt.dtu.dk
bml@kt.dtu.dk
li@kt.dtu.dk
wl@kt.dtu.dk
ral@kt.dtu.dk
pil@kt.dtu.dk
kam@kt.dtu.dk
jmr@kt.dtu.dk

tmn@kt.dtu.dk
rim@kt.dtu.dk
am@kt.dtu.dk
mmi@kt.dtu.dk
mlm@kt.dtu.dk
eva@kt.dtu.dk
jdm@kt.dtu.dk
mmo@kt.dtu.dk
mal@kt.dtu.dk
rmr@kt.dtu.dk

nm@kt.dtu.dk
azm@kt.dtu.dk
lsm@kt.dtu.dk
cma@kt.dtu.dk

tan@kt.dtu.dk

arn@kt.du.dk
sa@kt.du.dk
mkn@kt.du.dk
ben@kt.du.dk
man@kt.du.dk
cn@kt.du.dk
evo@kt.dtu.dk
acp@kt.du.dk
skp@kt.du.dk
sup@kt.du.dk

ajp@kt.du.dk

Technician
Assistent Engineer
Professor (Docent)
Research Trainee
Project Coordinator
Web-editor
PhD Student
Laboratory Technician
Trainee
PhD Student
PhD Student
Associate Professor
PhD Student
PhD Student
Industrial PhD Student
Postdoc.
Professor
Postdoc.
Trainee
Professor
PhD Student
Docent
Secretary
Professor
Postdoc.
PhD Student
Postdoc.
PhD Student
PhD Student
PhD Student
Technician
Research Assistant
Research Assistant
Postdoc.
PhD Student
Industrial PhD Student
Industrial PhD Student
PhD Student
Project Controller
Research Assistant
Postdoc.
Mechanical Engineer
Administrative Coordinator
PhD Student
Research Assistant
Postdoc.
PhD Student
PhD Student
Senior Researcher
Research Assistant
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Staff continued

Name 					     Profession				    e-mail

Petersen, Nanna
Petersen, Ann-Christina Sparre
Petersen, Karin
Pinelo, Manuel
Poulsen, Hanne Hostrup
Poulsen, Jens Henry
Prado, Oscar Rubio
Privat, Romain
Puder, Katja
Putluru, Siva Sankar Reddy
Qin, Ke
Rasmussen, Louise Enggaard
Rasmussen, Martin Hagsted
Riaz, Muhammad
Román-Martinez, Alicia
Sadegh, Negar
Sagar, Kaushal 
Samanta, Kama
Satyanarayana, Kavitha
Schulte, Lars
Schäpper, Daniel
Shapiro, Alexander
Sin, Gürkan
Singh, Ravendra
Sitarz, Anna Katarzyna
Skov, Anne Ladegaard
Stenby, Erling 
Swaminathan, Saravanan
Swangkotchakorn, Chutima
Szabo, Peter
Szabo, Kim Chi
Szewczykowski, Piotr
Sørensen, Per Aggerholm
Sørensen, Niklas Schacht 
Tecle, Zacarias
Telschow, Samira
Theil, Vibeke
Thomassen, Lise Vestergaard
Thomsen, Kaj
Thygesen, Nichola
Tiedje, Anders
Toftegaard, Maja Bøg
Tovar, Carlos Axel
Trinh, Ngoc Trung
Tsai, Chien-Tai
Tsivintzelis, Ioannis
Tufvesson, Pär
Von Solms, Nicolas
Voss, Bodil
Vu, Duc Thuong

nap@kt.du.dk
asp@kt.du.dk
kp@kt.du.dk
mp@kt.du.dk

jhp@kt.du.dk
oap@kt.du.dk

ssr@kt.du.dk
ke@kt.du.dk
ler@kt.du.dk
mhr@kt.du.dk
ria@kt.du.dk
arm@kt.du.dk
nes@kt.du.dk
kas@kt.du.dk
ks@kt.du.dk
kac@kt.dtu.dk

dsc@kt.dtu.dk
ash@kt.dtu.dk
gsi@kt.dtu.dk
rs@kt.dtu.dk
aks@kt.dtu.dk
al@kt.dtu.dk
ehs@kt.dtu.dk

ps@kt.dtu.dk
kcs@kt.dtu.dk
pps@kt.dtu.dk
pas@kt.dtu.dk

zt@kt.dtu.dk
ste@kt.dtu.dk
vt@kt.dtu.dk
lvt@kt.dtu.dk
kth@kt.dtu.dk

ant@kt.dtu.dk
mbt@kt.dtu.dk
adi@kt.dtu.dk
tnt@kt.dtu.dk
cit@kt.dtu.dk
it@kt.dtu.dk
pt@kt.dtu.dk
nvs@kt.dtu.dk
bov@kt.dtu.dk
duc@kt.dtu.dk 

PhD Student
Assistant
Laboratory Controller
Associate Professor
Industrial PhD Student
Assistant Engineer
PhD Student
Postdoc.
PhD Student
Postdoc.
PhD Student
PhD Student
PhD Student
PhD Student
PhD Student
PhD Student
PhD Student
Postdoc.
PhD Student
Research Assistant
PhD Student
Associate Professor
Associate Professor
PhD Student
PhD Student
Associate Professor
Professor
Postdoc.
PhD Student
Associate Professor
Laboratory Technician
Postdoc.
PhD Student
Assistant Engineer
Laboratory Technician
PhD Student
Secretary
PhD Student
Associate Professor
Trainee
Laboratory Technician
Industrial PhD Student
PhD Student
Research Trainee
PhD Student
Postdoc.
Postdoc.
Associate Professor
Industrial PhD Student
Engineer
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Name 					     Profession				    e-mail

Wagner, Patricia
Wang, Yanwei
Wedberg, Rasmus
Wedel, Stig
Wolfe, Thomas
Woodley, John M.
Wu, Hao
Xu, Cheng
Xu, Yuan
Yan, Wei
Yuan, Linfeng
Yuan, Hao
Yüksel, Emine
Zahid, Adeel
Zainal Alam, Muhd Nazrul Hisham
Zeuner, Birgitte
Zhang, Xuan
Zheng, Yuanjing

paw@kt.dtu.dk
wyw@kt.dtu.dk
raw@kt.dtu.dk
sw@kt.dtu.dk
tw@kt.dtu.dk
jw@kt.dtu.dk
haw@kt.dtu.dk
cxu@kt.dtu.dk
xuy@kt.dtu.dk
wy@kt.dtu.dk
lfy@kt.dtu.dk
hy@kt.dtu.dk

adz@kt.dtu.dk
mza@kt.dtu.dk
biz@kt.dtu.dk
xz@kt.dtu.dk
yjz@kt.dtu.dk

Secretary
Postdoc.
PhD Student
Associate Professor
Laboratory Technician
Professor
PhD Student
PhD Student
PhD Student
Associate Professor
PhD Student
PhD Student
Trainee
PhD Student
PhD Student
PhD Student
Ph.d.-stipendiat
Industrial PhD Student
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Afzaz, Waheed			V   isiting PhD Student		M  INES Paris Tech, France

Aguine Cespedes, Claudio		V  isiting PhD Student		  Department of Chemistry, Universidad de Antofagasta, Chile

Arias Barreto, Alien			V   isiting PhD Student		  Quimica Farmaceutica, Universidad de Habana, Cuba

Awan, Javeed			V   isiting PhD Student		M  INES Paris Tech, France

Christiansen, Liv			V   isiting Researcher		  Danisco, Denmark

de Villiers, Riian			V   isiting Researcher		  University of Stellenbosch, South Africa

Godoy, César			V   isiting PhD Student		  University Alcala´de Henares, Spain

Jantharasuk, Amnart			V   isiting PhD Student		  Department of Chemical Engineering, Faculty of Engineering, 

							       Chulalongkorn University, Thailand

Kratzer, Regina			V   isiting Researcher		  TU Graz, Austria

Laiglecia, Juan Ignacio			V  isiting PhD Student		  Universidad Nacional del Sur, Bahia Blanca, Prov. de Bs. As. Argentina

Moggia, Elsa			V   isiting Researcher		  Unifob AS, Norway

Padonou, Wilfrid			V   isiting Researcher		  KU Life, Copenhagen University

Ricca, Emanuele			V   isiting Researcher		  University of Calabria, Italy

Sansonetti, Sascha			V   isiting PhD Student		  University of Calabria, Italy

		

Guests

Name 				    Profession		from	 
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the faculty

Jens Abildskov

Associate Professor

Karsten H. Clement

Professor (Docent)
Kim Dam-Johansen

Professor, 

Head of Dept.

Rafiqul Gani

Professor

Krist V. B. Gernaey

Associate Professor
Peter Glarborg

Professor

Ole Hassager

Professor

Søren Hvilsted

Research Manager

Anker D. Jensen

Professor

Jan Erik Johnsson

Professor (Docent)

Gunnar Jonsson

Associate Professor

Sten Bay Jørgensen

Professor

Søren Kiil

Associate Professor

Georgios M. Kontogeorgis

Professor (Docent)

Anne Meyer

Professor

Michael L. Michelsen

Professor (Docent)

Alexander A. Shapiro

Associate Professor

Anne Ladegaard Skov

Assistant Professor

Nicolas Von Solms

Associate Professor

Erling H. Stenby

Professor

Peter Szabo

Associate Professor

Kaj Thomsen

Associate Professor

Martin E. Vigild

Professor (Docent)

Stig Wedel

Associate Professor

John Woodley

Professor

Lars Georg Kiørboe

Technical Manager

May Brandt

Head of Administration

 John Villadsen

Professor Emeritus

Gürkan Sin

Assistant Professor

Jan-Dierk Grunwaldt

Professor

Jørn Dalgaard Mikkelsen

Professor
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Guide to the department

Department of Chemical and Biochemical Engineering

Administration, offices, DTU cafeterias, Student House

Departments/centers

Auditoriums

Oticon Hall

Halls of residence/shared facilities

SCION.DTU

Physical Plant

Parking

Bus stop

The Danish Polymer Center (DPC) moves to 
building 227, 1 during the summer of 2010.*

*

USEFUL INFORMATION

USEFUL INFORMATION
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