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ENGMATE301, Future Materials / Interfacial Engineering 
 
Fall 2021 
 
Classroom no:  ??? 
Class times:   Fall, Mondays 8:45-10:45; Thursdays 13:45-15:45  
 
Instructor:    Dr. ir. N. A. M. (Klaas) Besseling  
Email:    k.besseling@ucr.nl 
Tel:      
Office no. & location:   rm A1.10, Anne building 
Office hours:    Mondays to Thursdays; 9:00 – 17:00 
 
I. Track information 

a) This course is part of the track Sustainable Materials.  
b) Prerequisites for this course: SCIMATH101 Calculus. 
c) Useful background: ENGMECH101 Thermodynamics, ENGMATE101 Structure and 

Properties of Materials. 
 
For further information about the track, please see the track document available on the UCR 
intranet. 
 
II. Course description 
Practically all materials in nature and technology are not homogeneous down to the molecular 
scale. They consist of domains/particles of a material dispersed in another, with characteristic 
length scales ranging from nanometers to micrometers. Every-day-life examples of such 
dispersed systems are milk, or paint. In such so-called colloidal systems, the interfaces between 
the dispersed materials and the medium are of crucial importance. Proper understanding of 
such systems integrates aspects from mechanics, quantum mechanics, chemistry, 
thermodynamics and rheology, and requires knowledge and understanding of basic physical 
chemistry of simpler systems. In this course we will establish a sound basis of the general 
physical and chemical principles governing colloidal and interfacial systems, and encounter a 
large variation of engineering materials and processes. In a liberal arts and sciences environment 
as at UCR, we cannot assume that the required foundation is completely present with students. 
This will be taken into account in this course, and gaps in relevant basic knowledge will be filled. 
This will be helpful for UCR students to cope with MSc programs where most students did a 
first degree in science or engineering. We will adopt a very broad definition of ‘materials’ that 
includes e.g. food stuff, foams, drug delivery systems, and creams for personal care, as well as 
‘true’ materials such as (bio)plastics and ceramics. This reflects the broad range of systems for 
which the principles of interfacial engineering apply.  
 
III.  Study Load  
This course earns students four credits (equivalent to 7.5 ECTS). The class meets twice a week 
for two hours. Preparation time is approximately 10 hours per week.   
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IV. Course materials 
Required 

a) - An Introduction to Interfacial Engineering, G.J.M. Koper, SSSD Delft.  
b) Several online resources, to be announced later. 

Recommended 
c) - The Colloidal Domain – where Physics, Chemistry, Biology and Technology meet, D. F. Evans, 

H. Wennerstrom.  
d) - Principles of Colloid and Surface Chemistry, Revised and Expanded, Paul C. Hiemenz, Raj 

Rajagopalan. 
e) - Intermolecular and Surface Forces, Jacob N. Israelachvili. 
f) - Fundamentals of Interface and Colloid Science, J. Lyklema; 5 volumes: I Fundamentals, II 

Solid-Liquid Interfaces, III Liquid-fluid interfaces, IV Particulate Colloids, V Soft Colloids   
g) Students are encouraged to check out such complementary sources and seek additional 

sources for themselves. They should check with instructors that the content and level 
of their newly found materials is appropriate for the course. 

 
V. Course organization and requirements 

a) General format of class meetings 
Each week there will be two classroom meetings. During these sessions we will: 

- discuss the supplied material, and check key concepts are clear. 
- review essential parts of theory and work on problems to build understanding 
- focus on some technical details that turn out the most difficult for the students 

 
The course is constructed around the book An Introduction to Interfacial Engineering (ItIE) that 
was first used at Delft University of Technology in courses for full-time Chemical Engineering 
and Material Science students. As compared to UCR liberal arts and sciences students these 
have a deeper and more extensive background in this field. Therefore, with each chapter of the 
book we will supplement what is discussed in the book by elaborating on relevant background 
and extending on the range of examples of applications. Especially in the second half of the 
semester we will more and more involve (recent) research papers. In this way the students will 
be brought to a level comparable to that reached by the above-mentioned University of 
Technology BSc students. This will be helpful for UCR students after graduation to cope with 
MSc programs in related areas of engineering.   
 
Class attendance is mandatory. If you can’t make it, email the instructor in advance. In case of 
multiple absences, the rules of the student handbook (paragraph 3.3) apply. As class sizes are 
small, students can easily make appointments outside regular class hours for extra help on 
whatever subject. 
 
Homework in a given week is due on Thursdays. Please hand it in during our class session.  
In case ‘Covid lockdown’ returns, homework is to be uploaded to Moodle, at the designated 
location. Normally you will get feedback on your work the following week.  
 
For any announcements of the instructor, the course Moodle functions as the official channel of 
communication. Please check it very regularly so you don’t miss important information. 
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This course is subject to UCR academic rules and procedures. Both students and instructors 
are required to know and follow these rules and procedures. 
 
VI. Assessment 
Students will be assessed on a number of components: several batches of homework 
assignments, a literature study and two exams. These contribute to the final course grade with 
the following weights: 
 
24% Homework assignments (3 batches, 8% each) 
25% Midterm Exam  
25% Report & presentation of literature study 
26% Final Exam  
 
Homework assignments 
To thoroughly grasp concepts and successfully solve problems, a lot of practice is required. You 
are expected to hand in all assignments on time. You will receive a grade for every homework 
set. You can also get credit if you don’t have all the right answers – you probably learn most 
from your mistakes! In case you can’t (completely) solve an assignment, write down where and 
why you got stuck. (This enables the instructor to help you.) Depending on how far you got 
with the assignment and on how well you have formulated your problem, you will receive 
partial credit.  
 
Exams 
The type and difficulty of the exam questions is similar to the homework assignments. The 
contents of an exam emphasize the material that is most recently covered, but of course all 
course material covered prior to the exam may be included.  
 
VII. Course schedule  
Weeks 1 to 8: we will go through the chapters 1 to 8 of ItIE; a chapter each week, plus 
supplementary background and applications relevant for the chapter. 
Week 8: each student submits the chosen topic (a provisional title and brief description) of 
their literature study. 
Weeks 9 to 13: part of the student’s time will be devoted to a literature study on a specific 
topic in the field of the course.   
Week 14 Oral presentations on individual literature studies. 
Remainder of week 14 & 15 reviewing the course, preparation for exam.  
 
VIII. Student learning outcomes 
After this course, students have a thorough knowledge and understanding of the concepts of 
interfacial engineering (colloid and interface science), have acquired skills to solve problems, and 
to read the relevant research literature.   
    


