Course Package

Material Science
Name module
Educational programme
Period
Study load
Coordinator

Quarter 1A

Material Science
MSc Chemical Engineering
Second quartile of first semester (Quarter 1B)
15 ECTS
A.S. Elbersen - Grote

Material Science
Quarter 1B
Quarter 2A

Quarter 2B

AMM Organic Materials
Science
(5 EC, Vansco)
Electrochemistry
(5 EC, Mei)
AMM Project Inorganic
Materials
(5 EC, Hempenius)
Required preliminary knowledge: This is an advanced level graduate course, thus basic knowledge of Organic
Chemistry and Polymer Science taught in the bachelor curriculum is a prerequisite and will be assumed.
Basic knowledge of Catalysis and Kinetic, Basics of Physical Chemistry, Organic and Inorganic Chemistry,
Material Science and Molecular Biology, Basic knowledge of Thermodynamics, Advanced knowledge of
Characterization Method.
AMM Organic Materials Science
Organic materials feature enormous variations in their physical properties as a result of the tremendous
wealth of the different possible existing molecular structures of carbon based compounds. The consequence
of this plethora of properties is that function and use of organic materials can be tailored by controlling
molecular structure virtually at will by using modern synthetic approaches, allowing one to realize many
advanced applications, which belonged to the realm of phantasy just a few decades ago. In this lecture
molecular structure-property relations will be discussed for the different types of (advanced) synthetic and
natural (macromolecular)organic materials, including man-made polymers, liquid crystals, carbon allotropes
(nanotubes, fullerenes and graphenes), dendrimers, nucleic acids, proteins and polysaccharides. Materials
selection diagrams will be used to compare organic, inorganic, metallic and other materials, focusing on
mechanical properties. Similarities and differences on the basis of molecular/atomic structures among the
different classes of materials will be elucidated. Approaches will be treated which allow materials engineers
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to quantitatively estimate physical properties based on the molecular structure (by the so-called group
contribution techniques). Effects of processing on structure (texture) and hence on properties will be
demonstrated. A description and comparison of the major classes of the most frequently used industrial
polymers for different function will complement this course.
Electrochemistry
Fuel cells show great promise to contribute to the ultimate aim of environmentally friendly, efficient energy
production, while regenerative fuel cells (or electrolysers) and batteries are key devices in energy storage
from intermittent energy sources such as solar and wind. Salinity gradient power or blue energy is the
energy available from the difference in the salt concentration between seawater and river water. The course
treats fundamentals and applications of different electrochemical energy harvesting and storage
technologies.
AMM Project Inorganic Materials
The objective of this course to train experimental skills needed in the field of chemical engineering. Students
learn more about a variety of synthesis and characterization techniques by means of two experiments. The
possible experiments are embedded in research groups with different research themes. Students will work
in pairs (or if needed in groups of three) and do two experiments in two different Chemical Engineering
research groups. Students will acquire a working knowledge of a variety of synthesis and characterization
techniques.
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