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Introduction: 
Chemical Engineering and Oil and Gas 

at AAU-Esbjerg
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AALBORG UNIVERSITY
One University – Three Campuses

AALBORG
approximately 19,800 students and 3,100 staff

COPENHAGEN
approximately 3,250 students and 370 staff

ESBJERG
approximately 650 students and 90 staff



D E P A R T M E N T  O F  
C H E M I S T R Y  A N D  
B I O S C I E N C E  
2 0 2 2

Location:  
• Aalborg

• Esbjerg

• Bioscience and 
Engineering

• Chemical Science and 
Engineering

• Bioscience and 
Engineering

• Chemical Science and 
Engineering
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RESEARCH AREA IN 
CHEMICAL ENGINEERING

Active Materials
Self-cleaning membranes for water treatment
Chemical recycling of waste polymer material
New materials for offshore installations by electrolysis

Oil & Gas
Reduction of environmental footprint
Novel production chemicals
Well Abandonment 

Advanced Redox and Separation Processes
Membrane separation of pesticides
Redox flow batteries for energy storage
3D electrochemistry for pollutant degradation

Process Monitoring & Chemometrics
Application of spectroscopy for monitoring and control
Design of Experiments and multivariate data analysis

Supercritical Fluids
Hydrothermal processes
Supercritical CO2 extraction
Solvolysis processes

Process Design & Simulation
Process integration and optimization
Renewable energy systems
Reduction of energy and resource use

CHEMICAL 
ENGINEERING

VISION
Reduce the environmental 
impact of chemical processes 

I. Renewable raw materials 
II. Reduction of energy 

consumption 
III. Green chemicals in 

processing
IV. Recycle of chemicals and 

materials
V. Clean effluents

These targets are pursued by 
applying novel scientific 
concepts to engineering 
applications, in close 
collaboration with industry both 
national and international.  
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Staff in Esbjerg (Department of Chemistry and Bioscience)

Non-tenured Staff
Postdocs  4

PhD Students  8

Lab Technicians  2

Administrative Staff 1

Rudi P. Nielsen
− Process engineering
− Topside offshore oil and gas
− Supercritical fluids

Marco Maschietti
− Industrial chemical

processes
− Topside offshore oil and gas
− Supercritical fluids

Haoshui Yu
− Process simulation
− Energy systems

Jens Muff
− Soil & water treatment 

and remediation 
− Energy storage

Morten E. Simonsen
− Active materials
− Chemical recycling of 

polymers

Sergey V. Kucheryavskiy
− Chemometrics
− Spectroscopy

Tenured Staff

Jens L. Sørensen
− Secondary 

metabolites
− Fungal 

biotechnology
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COMPANIES WITH LOCAL OFFICES OR PRODUCTION SITES

Engineering (incl. Oil and Gas)

FoodWind Power

Materials Waste, water 
treatment, 
heating

Pharma/Nutra/BiotechEnergy
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AAU-ESBJERG AND OIL AND GAS
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Examples of Oil and Gas Research Projects 
at AAU-Esbjerg
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OPTIMIZATION OF H 2S SCAVENGING OF 
NATURAL GAS

A d a m s ,  S c a v e n g e r s ,  P r e s e n t e d  a t  
9 t h N A C E  I n t e r n a t i o n a l ,  2 0 1 7

A d a p t e d  f r o m  B o t h a m l e y ,  O i l  a n d  G a s  J o u r n a l  1 0 2  ( 2 0 0 4 )  4 7 - 5 5

Study of the reaction kinetics of H2S scavengers via Raman Spectroscopy 
and Gas-Liquid Reaction Modelling

R o m e r o ,  K u c h e r y a v s k i y ,  M a s c h i e t t i , I n d u s t r i a l  a n d  
E n g i n e e r i n g  C h e m i s t r y  R e s e a r c h  6 0  ( 2 0 2 1 )  1 5 5 4 9 - 1 5 5 5 7  
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ZERO H 2S PROJECT

THE PROBLEM

Spent and Unspent Scavengers: 

small quantity (<0.1% of total water discharge) 

but high Environmental Impact Factor (>10% of total water discharge)

HET: >50% of total expenditure of production chemicals  

M o n t e s a n t o s ,  F i n i ,  M u f f ,  M a s c h i e t t i ,  C h e m i c a l  
E n g i n e e r i n g  J o u r n a l  4 2 7  ( 2 0 2 2 )  1 3 1 0 2 0  

Recovery of unspent scavenger via nanofiltration

F i n i ,  M o n t e s a n t o s ,  M a s c h i e t t i ,  M u f f ,  S e p a r a t i o n  
a n d  P u r i f i c a t i o n  T e c h n o l o g y  2 7 7  ( 2 0 2 1 )  1 1 9 6 4 1  

Hydrothermal Oxidation of Spent Scavengers
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Objective
Test the feasibility of novel
green scavengers synthesized
by KU.

Deliverables 
Reaction kinetics of green scavengers.

Benchmark against MEA-triazine and
formaldehyde releasers.

REACTION KINETICS OF GREEN H2S SCAVENGERS
 

Envisaged application 
Supporting decisions about implementation in
H2S scavenging of gas streams

Supporting decisions for implementation in
multiphase hydrocarbon streams.

Experiments/ Techniques

Research team

N

N

N

OHHO

OH
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Oil-Water Separation in the Presence of 
Production Chemicals
Research team: Khalil Kashefi, Simon Ivar Andersen, Marco Maschietti 

Ex
pe

ri
m

en
ts

/T
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s

Envisaged application
• Aid in selection/optimization of production chemicals accounting for 
side effects on the O/W separators
• Management and prevention of pitfalls in gravity settlers
• Reduction of OiW in the water discharge

Challenges
• Difficult to get quantitative and reproducible kinetic separation data
• Complex physicochemical model

• Study the effect of production chemicals on the O/W separation in gravity settlers
• Develop a physicochemical model including the effect of production chemicals

Materials
o Aqueous phase:  brine (synthetic and production)
o Oil phase: model oil and downhole oil 
o Chemicals: FFCI and demulsifiers
Procedure
o Mechanical dispersion
o Gravity settling (ambient or thermostatic bath)
o Solvent extraction + GC-FID (OSPAR inspired)
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Didactic Activities Related to 
Chemical Engineering and Oil and Gas 

at AAU-Esbjerg 
within the PBL Framework
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STRUCTURE OF THE STUDY PROGRAMMES

Bachelor of Science (BSc) – 3 years (180 ECTS)
 Chemical Engineering and Biotechnology (ENG), 180 ECTS – major contribution by the researchers of 

the Research Area in Chemical Engineering

Master of Science (Msc) – 2 years (120 ECTS)
 Chemical Engineering (ENG), with specialization either in Chemical Engineering or in Oil and Gas 

Technology – run by the researchers of the Research Area in Chemical Engineering  

 Bioengineering (ENG) – contribution by the researchers of the Research Area in Chemical Engineering
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BSc in  Chemica l  Engineer ing and Biotechnology

 Each semester (except Semester 6) 

allocates 15 ECTS through courses and 15   

ECTS through group-based semester projects.

 One course in the first semester is on PBL.

 Semester projects are offered to the students 

at the start of the semester and are based on

one or few semester themes.

 Elective project themes within Oil & Gas

Semester Project (15 ECTS) Course (5 ECTS) Course (5 ECTS) Course (5 ECTS)

1

Chemical and bio 
industrial products I

Calculus General Chemistry Problem based 
learningChemical and bio 

industrial products II

2
Chemical reactions in 
natural and technical 

systems
Linear algebra

Fundamental Chemical 
Engineering and 
Thermodynamics

Biological active 
molecules –

introduction to cell 
biology and biological 

chemistry

3 Analysis of chemical 
systems

Methods in quantitative
analytical chemistry

Inorganic and organic 
chemistry Applied statistics

4

Material science

Chemical 
thermodynamics and 
separation process 

engineering

Microbial biotechnology Material science and 
material selection

Applied microbiology

Petrochemical 
separation processes

5

Chemical process
engineering

Chemical reaction 
engineering

Heat transfer and fluid 
mechanics

Mathematical modelling 
and numerical methodsBioprocess engineering

Refinery products and 
processes

6
Bachelor project in 

chemical engineering 
and biotechnology (20 

ECTS)

Design of experiments
Process control, 

instrumentation and 
safety -
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MSc in  Chemica l  Engineer ing
 Each semester of the first year allocates 15 ECTS through courses and 15 ECTS through group-based 

semester projects.

 The second year is entirely project based.

 Semester projects are 

offered to the students 

at the start of the semester 

and are based on one or 

few semester themes.

 The specialization in 

Oil and Gas Technology

is based on the project  

selection.

Semester Project 
(15 ECTS)

Course 
(5 ECTS)

Course 
(5 ECTS)

Course 
(5 ECTS)

1
Process Analysis Fluid Mechanics Chemical 

Engineering 
Thermodynamics

Colloid and Interface 
Science

Oil and Gas 
Separation

2
Process Modeling Process Design and 

Simulation
Advanced Redox 
and Separation 
Processes

Chemometrics and 
Process MonitoringModeling of Oil and 

Gas Production

3
Specialization in Chemical Engineering
Specialization in Oil and Gas Technology
Long Master’s Thesis (semester 3+4)
Project-Oriented Study in an External Organization

4 Master's Thesis
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OUR PEDAGOGICAL TARGETS

We aim at supporting our students:
 to become problem solvers

 in getting a good understanding of the theory with special attention to its practical application

 in developing a pro-active attitude

 in carrying out a structured approach to solving complex challenges

 in developing good collaboration skills with people within and outside the own field

 in acquiring good communication skills

All these skills are very much desired by companies!
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SEMESTER PLANNING AND COORDINATION
Each semester has a dedicated coordinator who takes care of planning, coordination and quality assurance 
of the pedagogical activities in the semester. 

 Planning. Invitation to course lecturers and project supervisors to execution and planning in August and 
January (i.e., the months prior to semester start).

 Semester description. Publish the semester description for the student, at least a couple of weeks 
before the project start. 

 Project catalogue. Collection of relevant project proposals and catalogue publication approx. one week 
before project start. 

 Semester start meeting. Kick-off meeting of the semester, where the students are reminded the content 
and structure of the semester, deadlines, and they are supported in the group formation process. 

 Semester meetings. Two additional semester meetings with the students are carried out during the 
semester. Feedback is received from the studens and problems are handled. 

 Semester evaluation. After the end of the semester, the coordinator write a semester evaluation, based 
on the students’ evaluation, the semester meetings, as well as colleagues’ and personal considerations. 
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SEMESTER PROJECTS

Problem-oriented project work: the students form groups that work together during the whole semester 
on solving a problem of general society interest and/or of a interest of a specific company. 

The start-up procedure:

 At the Semester Start Meeting, students are described the projects and they have time for questions. 

 They are asked to talk to each other and form semester project groups.

 They are encouraged to form groups of 3-5 students. Solo groups are discouraged.  

 No formal project assignment unless all the students enrolled in the semester have a group.
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EXAMPLES OF O&G SEMESTER PROJECTS ( I )
Oil and Gas Separation
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EXAMPLES OF O&G SEMESTER PROJECTS ( I I )
Modelling of oil and gas production 
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EXAMPLES OF O&G SEMESTER PROJECTS ( I I I )
Modelling of oil and gas production 
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EXAMPLES OF O&G SEMESTER PROJECTS ( IV)
Examples of exprimental projects. 

Projects involving experiments
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EXAMPLES OF O&G SEMESTER PROJECTS (V)
Other examples of experimental projects.
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HOW DO THE STUDENTS WORK ON THE PROGRAM?
Modern teaching

 Mix of digital and physical teaching

 Course-based physical teaching is based on 4-hours seminars, with lecture, problem solving, workshops, 
etc.

Project work

 Each group as one (or more) supervisors, but the group manages how 

and when project work is carried out

 Flexibility, but with clear expectations of active participation

Exam

 Group-based exam, based on a report and an oral exam 

 Individual grading
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Thank you for your attention!

Questions?
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