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Editorial

Presidential

By the time you read this, half of the second semester will 
already be finished. With both satisfaction and fatigue 
we can look back on a fantastic period. A period in which 
there were a lot of activities focussing on the subject of 
geothermal engineering in particular.

Main reason for all these activities was the second lustrum 
of the ‘Delft Aardwarmte Project’. A project set up by 
former students of our department and the department 
of Geoscience&Engineering. This all started with a visit 
to a geothermal installation and a meal afterwards in ‘Het 
Noorden’.

The next week the fifth DAP Symposium took place 
focussing on ‘Surface Value’, and was attended by 200 
students and people from industry.

DAP is one of the projects that shows what we can realize 
as the Mijnbouwkundige Vereeniging. In May 2017 the 
Executive Board of the Tu Delft will decide whether to 
drill the doublet or not. I want to ask you all, students and 

After an beautiful evening in “het Noorden”, where we 
presented the NR Awards and the second NR, we started 
working on this NR issue. While the days are getting 
warmer, we try to make every NR better and better! So 
don’t forget to send feedback to us or fill in the feedback 
questionnaire online!  

For everybody who may have missed one of the many 
activities and trips that are made possible by the 
Mijnbouwkundige Vereeniging, students have reported 
back from these places for our amusement as well! Like 
Napoli and Rome, a trip organised by the STUCO and 
Prof. Dr. Giovanni  Bertotti to orientate on possible master 
directions!  

To highlight one of these master directions, prof dr. 
ir. Herman Russchenberg wrote an article about the 
master Geoscience and Remote Sensing. If you’re still not 
sure what this master entrails, then I would definitely 
recommend reading this article! 
 
Our QQ and the Commissioner of Education Jesse de Jong 
wrote an article with the STARO and Anke Schols about 
education. The article can give you an insight in how Anke 
and the STARO work hard to keep improving our bachelor 
programme!

extraordinary members, to keep promoting this initiative 
until this decision is made by the Executive Board, hoping 
that this will help to let them decide in the favour of  DAP! 

The renewed Bachelor program was introduced four years 
ago now, although small changes are applied each year to 
get better education and it seems to be paying of this year! 
Estimations have been made that 60 to 70% of the first year 
students is going to pass this time. I want to compliment all 
the first year students on their great working attitude and 
encourage you all to continue in this way for the fourth, 
and last, period of this academic year.

We as the 125th Board hope to see you all again in the 
coming period!

Gluck Auf!

Rutger van Limborgh
President of the Mijnbouwkundige Vereeniging

 While we all noticed how it’s getting warmer, some people 
already have been working on their lean summerbodies. 
This year the MV has two crews who are going to row the 
Ringvaart, the Ringvaart is the longest rowing competition 
in the world with a distance of 100 km. You can read 
more about them and their training schedule in the article 
Ringvaart VS Ringvaart. 
 
In our regular series, The LAB, we conducted an interview 
with Arno Mulder from the Geoscience & Engineering 
Laboratory. So read about his extraordinary experiences 
and the places he went for his work in the LAB!   
 
Of course we have many other articles in this issue like our 
regular articles, Bachelor thesis, Minor abroad, etc. So don’t 
hesitate to page through yet another NR! 
And finally I would like to thank, on behalf of the whole 
editorial staff,  all contributors for their articles and 
photographs! We hope you enjoy this read!  
 

Glück Auf,  

Christine Klöpping 
Chief Editor  

Dear members, extraordinary members and others interested,

Dear readers,
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News

March 6, 2017 
New materials could turn water into 
the fuel of the future

Combining computational with 
experimental approaches, researchers 
identify 12 new materials with potential 
use in solar fuels generators. 
Solar fuels, a dream of clean-energy 
research, are created using only 
sunlight, water, and carbon dioxide 
(CO2). Researchers are exploring a range 
of target fuels, from hydrogen gas to 
liquid hydrocarbons, and producing any 
of these fuels involves splitting water.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170306151722.htm

March 20, 2017 
Warning of shortage of essential 
minerals for laptops, cell phones, wiring

Researchers say global resource 
governance and sharing of geoscience 
data is needed to address challenges 
facing future mineral supply. 
Specifically of concern are a range of 
technology minerals, which are an 
essential ingredient in everything from 
laptops and cell phones to hybrid or 
electric cars to solar panels and copper 
wiring for homes
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170320110042.htm

March 22, 2017
Iron ore miners worst nightmare just 
came true — prices tank

Shares in the world’s biggest iron 
ore producers were plummeting 
Wednesday as seaborne prices dropped 
again to below $90 a tonne, amid 
growing doubts about the strength 
of Chinese demand and record port 
stockpiles.
The spot price for benchmark 62% fines 
fell by a further 3% to 84.99 a tonne, 
according to Metal Bulletin Index, 
extending the drop over the past four 
sessions to 8.2%. Iron ore prices now sit 
at their lowest level since February 9.
http://www.mining.com/iron-ore-miners-
worst-nightmare-just-came-true-prices-
tank/

March 24, 2017
Experts successfully test a novel oil spill 
cleanup technology

Tests of a novel technology that can 
accelerate the combustion of crude 
oil floating on water demonstrated its 
potential to become an effective tool 
for minimizing the environmental 
impact of oil spills. The Flame Refluxer, 
developed by fire protection engineering 
researchers, could make it possible 
to burn off spilled oil quickly while 
producing relatively low levels of air 
pollutants.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170324104942.htm

March 24, 2017
World’s first seabed gold, copper, silver 
mine to begin production in 2019

Canada’s Nautilus Minerals (TSX:NUS), 
one of the world’s first seafloor miners, 
is on track to start operations at its 
Solwara 1 gold, copper and silver project 
off the coast of Papua Guinea in early 
2019. The Toronto-based company, 
which also is developing another 
underwater project, off the coast of 
Mexico, expects to have all its undersea 
mining tools ready to go by mid-next 
year, so it can kick-off operations at 
the Bismarck Sea-based project shortly 
after, chief executive Mike Johnston 
told Seeker.com.
http://www.mining.com/worlds-first-
s e a b e d - m i n e - t o - b e g i n - p ro d u c t i o n -
in-2019/

March 27, 2017
Rocks that tell our industrial history

Researchers have published a study 
in which they analyze beachrocks, 
cemented sand formations that have 
industrial waste, produced as a result of 
metallurgical activities, trapped inside 
them. These strange rocks bear witness 
to the impact of industrial development 
and its influence on the coastal 
environment.
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170327114255.htm

March 28, 2017
Using a method from Wall Street to 
track slow slipping of Earth’s crust

An indicator for stock prices can be used 
with GPS data to automatically detect 
slow-slip earthquakes from a single 

station’s observations, offering a new 
way to monitor seismic activity. 
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/03/170328082923.htm

March 29, 2017
Miners to spend $21 billion on 
exploration by 2025

An undeniable and ongoing rebound 
in commodity prices could take global 
mining spending in exploration up to 
as much as $21 billion by 2025, a level 
of funding last seen in 2012 according 
to S&P Global Market Intelligence, 
but which is necessary to sustain the 
industry’s growth.
http://www.mining.com/miners-spend-
21-billion-exploration-2025/htm

April 3, 2017 
Risk analysis for CO2 sequestration at 
enhanced oil recovery sites

Carbon dioxide (CO2) is an attractive 
displacing agent for enhanced oil 
recovery. Because a large portion of 
the injected CO2 remains in place in 
depleted reservoirs after enhanced oil 
recovery, this method could also be an 
option for permanently sequestering 
CO2 to mitigate global warming.Los 
Alamos scientists and collaborators 
have developed a generic multi-
scale statistical framework for CO2 
accounting and risk analysis in CO2-
enhanced oil recovery sites. 
h t t p s : //p h y s . o rg /n e w s / 2 0 1 7 - 0 4 -
analysis-co2-sequestration-oil-recovery.
html

April 3, 2017 
Ridding the oceans of plastics by turning 
the waste into valuable fuel

Billions of pounds of plastic waste 
are littering the world’s oceans. Now, 
an organic chemist and a sailboat 
captain report that they are developing 
a process to reuse certain plastics, 
transforming them from worthless 
trash into a valuable diesel fuel with a 
small mobile reactor that could operate 
on land or at sea. 
h t t p s : / / w w w . s c i e n c e d a i l y . c o m /
releases/2017/04/170403083052.htm



6

How would you describe your fellow 
board members if they were a spice?

Jan Willem is always the one to bring 
in some action and creates a good 
atmosphere when that’s missing. 
Therefore he would be the pepper, 
whereas Jesse would be the salt to our 
pepper and salt set. He often needs to 
add some salt to his bland jokes. Rutger 
can have a good time with everyone at 
anyplace so he would be like our Italian 
mix. Danielle is the sambal to our board 
because she always speeds and spices 
up the party. And I will of course be 
the rosemary you add to your potatoes, 
making it a little more fun.

How do you differ from the previous 
treasurers?

I think treasurers have a lot in common. 
They are balanced persons, with an 
eye for detail. With our slogan ‘more 
for less’, we are always looking for the 
best deals. Sometimes people call us 
greedy, but actually we just make wise 
decisions. The thing I do different or 
even better than the previous treasurers 
is clear, my private bank account on the 
Cayman Islands is still getting bigger!

What project do you look forward to  
the most right now?

I am currently busy with the 
organization of the Annual Party 
with a fun group of freshmen and 
we are creating a new image to the 
party to turn it into an extended 
Friday afternoon drink. Or a Thursday 
afternoon drink, because it is on 
Thursday 15th of June. The purpose of 
the annual party this year is to create a 
relaxed atmosphere, like the atmosphere 
you have at festivals. With a nice party 
at the end of the evening, a DJ and of 
course a lot of beers for a small price. 

Name: Roosmarijn Ceelen

Age: 21

Year: 4th year AES student

Board function: Treasurer

What advice did your parents give to 
you when you were young that comes 
in handy today as treasurer?

Their best advice was that you should 
do the things that make people happy. 
As treasurer I often have to make a 
consideration whether something is 
worth the effort and money and it’s 
very nice to see when everyone is 
enjoying the thing you worked for. 
That’s the most important thing we 
do this year as board: making sure all 
miners have a good time. Money does 
not count when it’s worth it and people 
are enjoying it.

Board highlighted: Treasurer

J. Steijn

In this interview Roosmarijn Ceelen, our current treasurer, will be interviewed by J. Steijn about her goals as treasurer, her 
involvement in the MV and herself as a person. 

 Can you describe the most hilarious 
moment during your trip to Jordan in 
125 words?

The most hilarious moment during 
our trip was definitely the moment 
we left Holland for Jordan, because 
everyone was acting like their true self. 
Rutger felt annoyed by the tourists 
behind us who went flying for the 
first time whilst Jan Willem turned 
from our tough Warden into a little 
girl during take off. Meanwhile it was 
quite an uncomfortable trip for Danielle 
because of her long legs. This isn’t very 
surprising since we travelled by plane 
but did cause the stewardess to be 
tackled every time she passed by. Jesse 
was just very hungry during the flight 
so every time Rutger was asleep his 
meals would be stolen. As for me, I was 
just in a deep sleep and I did not even 
realize the plane took off.

How would you describe your ideal 
man?

The ideal man is someone who always 
makes your payments because I have 
done plenty of that over the past year. 
Someone who is smart, has good looks, 
is strong and who spends his money 
freely, so that won’t be a miner!

What would you do if you could run 
the treasuries of the Netherlands?

If was the Minister of Finance, the 
first thing I would do is to create a 
new university in the Netherlands. 
The university of ‘Applied Earth 
Science’. This university will be 
located at Mijnbouwstraat 120. And 
this university has one golden rule, 
there will be no classes on Thursday 
mornings. 
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Arno’s job in the Laboratory
“I currently help students during their 
practical assignments in the BSc Civil 
Engineering and BSc Applied Earth 
Sciences, like the first years’ practical 
in the laboratory for the CE students 
and the geophysical practical in de 
Zweth for AES students. I also guide the 
first practical course in the MSc Geo-
Engineering. During eight afternoons 
we teach them as many standard tests 
as possible. When students start their 
graduation projects I help them set up 
their test beds and I am in contact with 
their guiding professors. The same goes 
for scientists doing research, whom I 
help with the preparation of the test 
beds. My favorite part about my job is 
creating new equipment and working 
together with students, especially 
when they really know what science 
they are dealing with. Once they have 
interesting ideas and are enthusiastic 
about their projects, it is really enjoyable 

In this interview we will take a look into 
the life of Arno Mulder. He was born and 
raised in Pijnacker, studied Mechanical 
Engineering in Rotterdam and has worked 
at the G&E Laboratory for 30 years 
now. He started in 1986 at the MSc track 
Engineering Geology for the technical 
support: preparing test beds, supporting 
practical assignments and keeping track 
of the equipment. Over the years, the lab 
has grown into a large team of technicians, 
which he is still part of today.

Before the Geoscience & Engineering 
Laboratory
“After I finished my MTS and did 
some courses in communication 
and measurement- and controlling 
engineering, I ended up at the TU Delft. 
Being a technician in Engineering 
Geology appealed to me because of the 
many fieldtrips and the independence in 
the job.”

 ▲ Arno Mulder

LAB Interview

By J. Steijn

A lesser known department of the faculty CiTG is the Geoscience & Engineering Laboratory. Students approach the laboratory 
staff when specific research needs to be done for an educational project. No matter whether it is a Bachelor or Master thesis or 
a PhD project, many projects require the assistance of the staff when making use of the equipment. Every member of the staff 
has his/her own expertise, e.g. preparation of the cores, building up experimental set-ups with (high) pressure and temperature, 
performing physical/chemical analysis of materials or solutions before and after experiments, CT scanning of cores, geological 
testing of soils and rocks, specific core experiments, geophysical experiments, image analysis, teaching practical courses, and so 
on. This is what makes the staff a dynamic group of people.

to work with them. Another good thing 
about my job is that new challenges and 
new kinds of test beds pass by every 
time again.“

Extraordinary experiences
“I only worked here for a month when 
Professor (Prijs)  Price, asked me to join 
him to Limburg, where a room and 
pillar mine had collapsed and caused 
an entire section of the forest to sink 
away. Professor (Prijs), Price had lots 
of experience in his field all over the 
world and was the one to start the 
Engineering Geology section at the TU 
Delft. We had to measure the depth of 
the sinking of the ground, but only the 
professor was allowed to enter the mine. 
It was a great way to start my career at 
TU Delft.
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The heat that is formed during this 
reaction is converted into energy, which 
is used at other departments of the 
factory. The solid product that is formed 
in this reaction is called calcine. 

The big calcine particles, approximately 
70 per cent, leave the roaster at the 
overflow. Throughout the process all the 
calcine is collected. The calcine is milled, 
and stored in the silo’s before it goes 
to the leaching. The output of this step 
consists of zinc and other metal oxides 
and is fee of impurities like mercury, 
sulphur, fluor and chlorine

Step 2: The leaching
The leaching department has four steps. 
In the first step, the neutral leaching, 
particles like: iron, silicon, cadmium, 
copper, nickel, cobalt and of course 
zinc from the calcine are brought into 
solution. The metal oxides are dissolved 
by bringing it into contact with “spent” 
(this is the residual product from the 
electrolysis), The spent consists of 
diluted sulphuric acid which dissolves 
the oxide. Other forms of zinc that are 
still present in the calcine, like silicates 
and ferrites will partly dissolve (the zinc 
silicates) or remain undissolved (the zinc 
ferrites). 

ZnO(s) + H2SO4(aq) -> ZnSO4(aq) + 
H2O(l)  
MeO(s) + H2SO4(aq) -> MeSO4(aq) + 
H2O(l)  

In thickeners the solids, such as the 
unsolved zinc ferrites and silicates, 
are separated from the zinc and metal 
sulphate solution. The solution is 
further purified of cadmium, copper, 
nickel and cobalt in the purification 
process.

The purification process
The purification of the solution is done 
in two steps. In the first step coarse zinc 
dust is added at a temperature of 65 
degrees Celcius (cold purification). The 
result of this step is that the zinc will 

Nyrstar processes this concentrate, 
which consists of an average percentage 
of 50 to 56 per cent zinc, to a final 
product which has a percentage of 
99,995 percent zinc. This is done in four 
rough steps, which are described below.

Step 1: Roasting
Since the concentrate only consists 
of 56% zinc, the sulphides are not 
solely zinc sulphides. The second step 
(roasting) is done to separate the sulphur 
ion from the zinc ion. In order to 
achieve this the concentrate is burned 
(roasted). The reaction with oxygen 
results in the zinc sulphide becoming a 
zinc oxide. This reaction is exothermic  
and also creates sulphur dioxide. 
Subsequently, this happens for other 
metal (Me) sulphides, like Iron sulphides, 
Copper sulphides, nickel sulphides, in 
the concentrate as well:
 
ZnS(s) + 1 1/2 O2(g) -> ZnO(s) + SO2(g) + 
Heat 
MeS(s) + 1 1/2 O2(g) -> MeO(s) + SO2(g) + 
Heat 

Budel is quite far from Delft, so working 
there would mean moving to Eindhoven 
for two months. I really enjoy new 
surroundings and meeting new people, 
so for me this wasn’t such a problem. I 
found a nice room in a student dorm 
shared with three other guys who 
studied at the Technical University of 
Eindhoven. From there I had to travel 
half an hour to Budel every day. The 
first week at the plant was mostly 
about getting to know the process of 
creating zinc. My project had to do with 
the electrolysis department, which is 
in fact the last step in winning zinc. 
To understand the electrolysis and its 
process problems better I will first guide 
you through the previous steps in the 
process.

The input
A process starts at its input. The input 
of Nyrstars process is a sulphide zinc 
concentrate. A product that has been 
refined from and not the raw ore that 
is directly originating from the mine. 
The percentage of zinc in a concentrate 
is higher than in an ore because it is 
already purified to a certain degree. 

 ▲ Figure 1: Me with my roommates enjoying Eindhoven.

Bachelor Thesis

By E. Zomer

After fulfilling the bachelor courses, multiple the thought has probably crossed your mind a few times: What do I like the 
most? An important question you should be able to answer before entering your master. For me that question was quite 
simple. I enjoyed the chemical courses in our bachelor the most. That’s why I went searching for a bachelor thesis in the field 
of “extractive metallurgy”. Dr J. Voncken came up with the idea of doing my thesis at Nyrstar, a Zinc processing company in 
Budel (Brabant). He said that one of the alumni of the “Mijnbouwkundige Vereeniging” was currently working there and 
that he would be happy with an intern from Delft. He gave me the number of Alumnus Steef Steeneken to make further 
arrangements on doing my thesis at their plant. 
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Zn2+(aq) + 2e- -> Zn(s) 
2 H+ + 2e- -> H2(g) 

Each zinc ion adopts two electrons and 
forms a solid that is deposited at the 
cathode. Hydrogen ions also adopt two 
electrons each and that is why these 
two reactions are competitive (they both 
consume the same resource).  From a 
thermodynamically perspective this  
gives some complications in applying 
the right amount of energy. The 
reactions that arise at the anode are:  

H2O(aq) -> ½ O2(g) + 2 H(aq)+ + 2e- 
Mn2+(aq) + 2 H2O(l) -> MnO2(s) + 4 
H(aq)+ + 2e- 
Mn2+(aq) + 4 H2O(l) -> MnO4-(aq) + 8 
H(aq)+ + 5e- 
 
Water in the electrolyte is consumed 
and oxygen gas is formed. Manganese 
(Mn) in the electrolyte is oxidized at 
the anode causing manganese dioxide 
to be deposited on the anode. Some 
minor concentrations of permanganate 
(MnO4-) form as well, This ion  together 
with the ion Mn3+(an ion that forms in 
a step of the reaction), is the reason for 
the purple colour of the electrolyte.

In Figure 3 a schematic drawing of one 
unit (one anode and one cathode) is 
given for clarification. 

The total reaction of the process 
becomes:

ZnSO4 + H2O -> Zn(s) + ½ O2 + H2SO4 
(12)
 
The zinc is thick enough after it has 
been exposed to 5400 kiloampere hours  

is mixed with the electrolyte. This is 
the fluid that will be sent through the 
electrolysis cells.

An electrolysis cell consists of 45 lead 
anodes and 44 aluminium cathodes. 
108 electrolysis cells form one circuit, 
consisting of 4 rows, therefore each 
row consists of 27 cells. In total 
there are four in series of connected 
circuits: three primary circuits and 
one secondary. Each circuit is under a 
direct electrical current. This current 
is needed because the redox reaction 
is not spontaneous. Figure 2 gives an 
overview of the electrolysis department.

The electrolyte is constantly supplied 
to the electrolysis cells. The electrical 
current is guided through the 
electrolyte from the anode, which is 
positively charged, to the cathode, 
which is negatively charged. As a result 
of the applied direct electrical current 
a redox reaction occurs. At the cathode 
the following two reactions arise:

dissolve while copper and cadmium will 
precipitate: 

Cu2+ + Zn(s) = Cu(s) + Zn2+ 
Cd2+ + Zn(s) = Cd(s) + Zn2+ 

The second step is to remove impurities 
such as cobalt and nickel. This time 
fine zinc dust, Copper sulphate 
and antimony are added under a 
temperature of 85 degrees Celsius 
(hot purification). Coppersulphate and 
antimony function as catalysts which 
activate and accelerate the reaction. 
The filter cakes that arose in the first 
purification step, which are rich in 
copper and cadmium and the second 
purification step, which are rich in 
cobalt and nickel, are processed further. 
Nyrstar sells these by- products as 
cadmium metal, copper filter cake 
(70% copper), cobalt filter cake and 
nickel filtercake. After the leaching 
and purification process, gypsum in 
the solution is removed in the so called 
‘champagne vessel’. The removal of 
gypsum is done by cooling down the 
solution  to 35-40 degrees Celcius. In the 
champagne vessel and the subsequent 
storage vessel the gypsum is precipitated 
and removed. 

Finally, the purified solution is ready 
for the electrolysis, It is purified of 
impurities like: iron, silicon, cadmium, 
copper, nickel, cobalt, aluminium 
and germanium. The solution is 
nevertheless not - pure zinc sulphate -  
it consists of many other impurities that 
seem not to influence the electrolysis.

Step 3: Electrolysis
The purified solution is pumped to 
the electrolysis. This purified solution 

 ▲ Figure 2: Overview of Electrolysis department

 ▲ Figure 3: Schematic drawing of one electrolysis unit
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more electricity than the  entire city of 
Eindhoven it is important, with regards 
to expenses and sustainability, that 
these four percent in electricity use are 
recovered. 

The title of my thesis was “Influence 
of impurities on the activation 
overpotential in industrial 
electrowinning from an acid sulphate 
electrolyte”. In other words this meant 
that I investigated the influence of 
impurities in the electrolyte, the fluid 
that is sent through the electrolysis cells, 
by measuring activation overpotential. 

Impurities have a bad influence on 
the current efficiency in two ways: 
they contaminate the zinc, causing 
deposits of bad quality or they increase 
the requirement for electricity to 
deposit the same amount of zinc. My 
thesis focussed on the influence that 
undetectable impurities have on the 
amount of electricity needed, and to a 
lesser extent on the influence they have 
on the morphology of the deposited 
zinc.

The main relevant theory for my thesis 
is about overpotential, it is the theory 
behind my tests and a very complicated 
subject. I will nevertheless try to give a 
short introduction to this matter.
 

four percent. There had been more 
months of low current efficiency, 
however these depressions always 
passed as soon as they developed. The 
depression of the last months kept 
getting worse, so that’s where I jumped 
in. 

Current efficiency is a value that defines 
the degree of efficiency of the electricity 
that is used to deposit zinc. The value 
is defined by the amount of electricity 
needed to produce a certain tonnage of 
zinc. Since the electrolysis plant uses 

(kAh) of electricity (current * the time 
the cathode is exposed to the current). 
This takes, depending on the current 
density, approximately 28 to 32 hours. 
After this time the cathodes are brought 
to the stripping by computer controlled 
cranes. If all cathodes would be stripped 
at once, this would cause a short circuit. 
Therefore half of the cathodes per cell 
are stripped at a time. The solid zinc 
that is stripped from the cathodes is 
brought to the smelter. At the anodes 
manganese oxide is formed, therefore 
also the anodes need to be cleaned. 
Anode cleaning is done approximately 
every 28 days. 

I hope that you can imagine that my first 
week in Budel was quite overwhelming. 
It is a huge process, I even left pieces 
out of my explination for this article, 
and it is very hard to understand every 
single thing that is going on. I was really 
part of the engineers at the company, I 
met so many new people and I learned 
so many things just by working in the 
plant everyday. Anyhow, now that 
you’ve finally gained enough insight 
in the process my thesis was all about, 
I would like to explain a bit more about 
the problem that Budel handed me for 
my thesis. 

Problem
From January 2016 until July 2016, the 
current efficiency (CE) at the Nyrstar 
Budel electrolysis department had 
decreased with approximately two to 

 ▲ Figure 4: Electrolysis plant with the computer controlled strip cranes

 ▲ Figure 5: Overpotential visualised
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the realization of the hydrogen half 
reaction costs more energy than 
realizing the zinc half reaction. 
Consequently, the equilibrium will shift 
to the half reaction of the zinc half 
reaction and zinc will be deposited. The 
bigger the difference between the two 
overpotentials, the more zinc is formed. 
Figures 7 and 8 clarify this event.

What is very important to realise is 
that Overpotential is divided in three 
categories: Concentration overpotential, 
Resistance overpotential and Activation 
overpotential.
- Concentration Overpotential 
is influenced by the rate of transport 
of the element that participates in 
the chemical reaction to the electrode 
surface. It is influenced by viscosity and 
density. (2)
- Resistance overpotential 
(Ohmic overpotential), says something 
about the ease of transferring 
charge through the electrolyte. It is 
the potential decided by diffusion 
and depletion of charge carriers at 
the electrode surface. It is just as 
concentration overpotential mainly 
influenced by high viscosity and 
density. This is due to the fact that these 
factors influence the resistance of the 
electrolyte. The bigger the resistance, 
the bigger the resistance overpotential 
(2). An impurity with a big molecule 
size also increases the resistance, and 
by contrast, an impurity with a small 
molecule size can reduce the resistance.
- Activation overpotential is the 
category that was tested for this thesis. 
Activation overpotential is influenced 
by the rate of ease of: zinc being 

by the overpotential of the zinc half 
reaction, due to the fact that in this 
situation the reaction that creates zinc 
costs less energy and takes over the 
equilibrium.

 The hydrogen overpotential transcends 
the zinc overpotential if the current 
density is increased. If current density 
is increased both overpotentials will 
increase, but not at the same rate. The 
hydrogen overpotential will rise more 
than the zinc overpotential. 

If the hydrogen overpotential passes 
the zinc overpotential the value of the 
current density is called the critical 
current density. The critical current 
density, thus, is the minimal current 
density needed to form zinc at the 
cathode. If the hydrogen overpotential 
rises above the zinc overpotential, zinc 
will be deposited. This is due to the fact 
that when the hydrogen overpotential 
rises above the zinc overpotential, 

As explained before, zinc settles 
at the aluminium cathode in the 
electrolysis cell. The overpotential says 
something about the circumstances 
in which this phenomenon occurs. In 
standard conditions zinc has a certain 
reduction potential which needs to be 
transcended before the redox event 
is observed. When an overpotential 
is needed it means that a reaction 
needs more energy (potential) than 
thermodynamically expected. The 
overpotential is the difference between 
the reduction potential of the half 
reaction and the actual potential needed 
to activate the redox reaction (1). The 
overpotential of a half reaction in an 
electrolysis cell can be seen as a hill. 
After the hill of potential is transcended 
zinc will adopt two electrons and the 
redox event will start to occur.

There is also another chemical reaction 
that occurs at the cathode (hydrogen 
half reaction) and this reaction, too, is 
affected by overpotential. The electricity 
that is needed to form zinc is not merely 
influenced by its own overpotential, 
but more than that the half reaction 
of hydrogen plays a big role in this 
situation. 

The overpotential of hydrogen is 
smaller than the overpotential of zinc 
(Figure 6). This difference indicates that 
the half-reaction for hydrogen is the 
one that costs less energy, therefore 
the hydrogen half reaction is the one 
that is easier to realize. Due to this 
the equilibrium will shift more to the 
hydrogen reaction. In order to deposit 
zinc, the overpotential of the hydrogen 
half reaction needs to be transcended 

 ▲ Figure 6: Hydrogen and Zinc overpo-
tentials visualised

 ▲ Figure  7 and  8: The effect of raising current density

 ▲ Figure 9: Voltammogram
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out that the test in the plant gave very 
different results than the tests done in 
the lab. Therefore we concluded that 
the influence of activation overpotential 
tested by the potentiostat in the lab 
doesn’t really say anything about what 
the impurity triggers in the plant. My 
tests were over simplified and energy 
consumption is too dependent on all 
three categories of overpotential, and 
consequently the effects on activation 
overpotential were not representative 
for an effect on current efficiency. One 
of the take home messages from my 
supervisors was that no results are 
results too. 

When I just arrived in Budel it seemed 
to me like an undoable task for a 
bachelor student, but in the end I 
noticed that I had already obtained a 
lot of skills during my bachelor. It is for 
this reason that I would recommend an 
internship of any kind to anyone; it is a 
great journey to learn about your place 
as an engineer in the industry. 

Glück auf!
Emma Zomer

(1)Electrochemistry Fundementals (no 
date) Available at: http://home.iitk.
ac.in/~vidtan/ElectrochemistryNotes/
ElectrochemistryFundamentals060715.
pdf 
(2) Allen J. Bard (2008) Electrochemical 
Dictionary. Edited by György Inzelt and 
Fritz Scholz. Springer
(3) Kerby, R. C. (no date) Continuous 
Monitoring of Zinc Electrolyte Quality 
at Cominco by Cathodic overpotential 
Measurements. Trial B.C. Canada: 
Cominco Ltd.

signal (3). The activation overpotential is 
the difference in potential between the 
cross over potential and the potential at 
which zinc deposition is first observed 
(Points B and C). 

To test the influence of certain 
impurities on the activation 
overpotential the impurity to be tested 
was added to a sample of the electrolyte. 
The amount of added impurity was 
decided on basis of the fingerprints 
and common fluctuation ranges of the 
impurity in the electrolyte. At first the 
sample is tested without any added 
impurity. Subsequently, impurities 
were added and tested at 5 different 
values of added impurity.  To obtain a 
reliable measurement each sample was 
tested three times; the average of these 
three values represents the activation 
overpotential of the electrolyte.
Impurities that did show a remarkable 
influence on the activation 
overpotential in the lab were 
additionally tested in two cells in 
the plant. We did this to get a better 
understanding of the impurity and its 
activation overpotential in relation to 
current efficiency and morphology. 
This test was realized through pumping 
a certain amount of impurity into the 
cells during three days. Every day 
the activation overpotentials and the 
deposited zinc on the cathodes were 
evaluated to see if the impurity had any 
noticeable impact.

Results
As this was my first big research project 
as a bachelor student I expected some 
major results, but it eventually turned 

separated from water molecules, zinc 
being able to adopt an electron and zinc 
being able to form its crystal lattice on 
the cathode. It says something about the 
energy needed to activate zinc to form a 
deposit on the cathode.(2)
All three of these categories together 
influence the overall overpotential of a 
reaction. (the hill referenced in previous 
graphs)

The only measurable category is 
activation overpotential, and this was 
therefore the category that I focussed 
on. By knowing which undetectable 
impurities cause an increase or decrease 
in activation overpotential, undetectable 
impurities (, impurities present in 
small amounts), become detectable 
because the activation overpotential is 
measureable.  

A suitable technique to measure 
potential effects is cyclic voltammetry. 
In cyclic voltammetry the controlled 
potential of the working electrode is 
ramped linearly against time (3). To 
generate a voltammogram a potentiostat 
with a rotating disk electrode was used. 
A rotating disk electrode is needed 
to have a continuous supply of the 
electrolyte to the cathode, just as in the 
real electrolysis cell. This technique 
gives plots of the characteristic curve 
for acidified zinc sulphate illustrated in 
Figure 9. In this plot point A represents 
the start of the recorded signal, point B 
represents the cross over potential, point 
C represents the potential at which 
zinc deposition is first observed, point 
D represents the reversing potential 
and point E is the end of the recorded 

 ▲ Figure 10: Adding impurity at the input of the cell through a 
small white tube

 ▲ Figure 11: Sample of the electrolyte I got from the process 
operator everyday
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aesthetic bridges in the fjord landscape. 
Unfortunately there was a timetable 
conflict and couldn’t I follow the 
course without changing all the other 
courses I had chosen. Therefore I took 
the course Hydrology instead, which 
turned out to be really interesting and 
probably also quite useful in my further 
studies. Another course, which was 
recommended to me, was also really 
interesting, namely Mineral Deposit 
Geology. Especially for AES students I 
recommend to take this course. In Delft 
most geology related courses are focused 
on oil and gas; mining related geology 
is in my opinion underexposed. In this 
course you really learn a lot about how 
and where economically interesting 
metals and other mineral deposits form. 
Part of the course was an excursion to 
a former mining district in Norway. I 
learned a lot about the mineral deposits 
over there and how they formed, 
but also something about Norwegian 
(mining) history. In the beginning of the 
course it was quite hard to understand 
everything because the course is very 
specific, and knowledge of minerals is 
really a big advantage. Officially I didn’t 
meet the prerequisites to attend the 

Study programme
I attended four courses abroad, 
each worth 7,5 ECTS.  The courses I 
attended are: Mineral Deposit Geology, 
Hydrology, Effects of Climate Change 
and Climate Change Mitigation. At first 
I really wanted to attend the course 
Engineering Geology because Norway 
is quite famous for its long tunnels and 

Preparation
During the fifth semester of my 
bachelor program, I took an exchange 
semester at the NTNU in Trondheim, 
Norway. I am really interested in 
traveling and studying abroad, and 
perhaps in the future a job abroad. 
The information I needed was mostly 
provided by the international office of 
the faculty of “Civil Engineering and 
Geosciences”. Most of it was general 
information about everything that is 
needed to prepare your stay abroad. The 
information was not very detailed, but it 
was fine. During the process of choosing 
courses up to applying at the actual 
university abroad, I figured out what to 
do. The international office was always 
willing to help if I had any questions, I 
could just walk by in the lunch break. 
I really appreciated this. A tip for 
students who want to go abroad is: 
don’t spend too much time on selecting 
courses. Possibly you have to change 
nearly your complete curriculum when 
you arrive at your destination due to 
timetable conflicts or because they turn 
out to be taught in Norwegian (at least 
this was the case at NTNU). Some of my 
fellow exchange students had to change 
three out of four courses they wanted to 
follow.

 ▲ Figure 2: One of the stunning views on the Lofoten islands

 ▲ Figure 1: The Geiranger fjord

Exchange NTNU Trondheim

By T. Wegman

Tiemen Wegman
Bachelor Applied Earth Sciences
Trondheim, Norway
NTNU Norwegian University of Science and Technology
15-07-2016/21-12-2016
Attended courses: Mineral Deposit Geology, Hydrology, Effects of Climate Change and Climate Change Mitigation.
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Trondheim a bit longer, during January 
and February because of the possibilities 
for skiing.

Free time
Norwegians are very sporty and 
outdoor minded. I really like this and in 
my spare time I did a lot of sports myself. 
In the weekends I went on several cabin 
trips together with, among others, 
my roommates. Cabin trips were very 
popular among international students. 
The sports association (NTNUI) ownes 
around 15 cabins in quite a large area 
around Trondheim. The cabins are 
maintained by student volunteers and 
can be rented for only €3 per night, if 
you have a NTNUI membership. The 
cabins are very basic, no electricity and 
no running water, so some preparation 
was needed. To cook and to heat the 
cabin some labour was needed too; the 
rule of thumb was that you had to chop 
as much wood as you used. Because of 
the absence of luxury you do things you 
normally wouldn’t do that often, like 
playing card games by candlelight, drink 
beers at a bonfire, enjoy the northern 
lights and that kind of stuff. Some cabins 

The last course I took is Hydrology. It 
was a very practical-minded course. 
Every week I had to hand in exercises 
with actual data from weather stations 
or so-called weirs (where river discharge 
is measured). We also visited a weather 
station and did some measurements 
ourselves. I think quite a lot of things  I 
learned during this course will come in 
handy during my later studies.
The workload of the courses was 
relatively low compared to Delft, even 
though three of my courses were 
master courses. For two courses I had 
to hand in exercises every week. I was 
not really used to handing in exercises 
every week, but it was very useful and a 
lot of fun when I worked together with 
other students as well. Altogether it 
wasn’t really much work and I definitely 
had more spare time than I was used to 
in Delft. 
At the end of my study period the days 
became very short (sunrise 10:00 and 
sunset 14:30 approximately) and I had to 
study for the exams. This was actually 
not such a nice end of my study abroad 
period, but this is part of the deal of 
course. I would have liked to stay in 

course but it turned out that is wasn’t 
that much of a problem. I studied a little 
more and finally passed the course with 
a B.
The course Climate Change Mitigation 
was very interesting too, it was really 
focussed on climate science and all 
sorts of climate processes. There was 
some overlap between this course and 
the courses Hydrology and Effects of 
Climate Change which therefore  fit 
well together.
 
I was not very pleased with the only 
bachelor course I have taken; Effects of 
Climate Change. This was a geography 
related subject, a bit too much social 
science for me. Besides that the 
academic level was quite low. A nice 
teaching aspect, however, that was 
implemented in this course is peer-
reviewing. All students had to write 
a report about a news article. And all 
students had to peer-review several 
reports from other students. This was 
new to me and a good way to compare 
your own work to the work of other 
students from different countries.

 ▲ Figure 4: Cross-country skiing in Trondheim

 ▲ Figure 3: Just another stop during the road trip!
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Lofoten islands and a weekend road trip 
through the western part of Norway, 
including many fjords. Both trips were 
really amazing and very relaxed. For the 
trip to the Lofoten I had to take a few 
days off but it was in the beginning of 
the semester so I could easily catch up 
afterwards.
Even though it is quite some effort to 
get a spot abroad and you have to toil 
trough a lot of paperwork, in the end it 
is really worth it.

of the groups. It sometimes felt a little 
bit like high school sports hours. In the 
last few weeks I did some cross-country 
skiing as well. I borrowed cross-country 
skis from the sports association of the 
university and a few days there was 
sufficient snow to go skiing. This was 
great, I walked for ten minutes to the 
forest, put my skis on and enjoyed the 
snow!
Besides the cabin trips I made two 
somewhat larger trips: a road trip to the 

had some special features like a rowing 
boat, sauna or piano.
The sport facilities in Trondheim were 
really elaborate and well organized. 
Besides the serious sports teams 
there are many free trainings, or 
group lessons that can be attended by 
anyone. For example; a running group, 
a dodgeball hour or an indoor football 
hour. I really enjoyed this. If you want to 
play a game of football or want to go for 
a round of jogging you can just join one 

 ▲ Figure 5: Geological fieldwork in the Røros area

 ▲ Figure 6: Northern lights
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reflect this. Our students develop 
the important skills to develop or use 
models  as well interpret observations 
or perform experiments. They acquire 
a good understanding of the earth 
system and the processes therein, and 
learn how to use this knowledge for 
assessing future trends. The world is 
changing. Our programs our dedicated 
to understanding these changes.

A Students view

My name is Maaike Weerdesteijn and I 
am a first year student in the Geoscience 
and Remote Sensing track. After three 
years of studying for the bachelor 
program of Aerospace Engineering, the 
time came to decide on which master 
program to immerse myself in, and that 
choice was not an easy one. My interest 
has always been with space flight. 
With the current trend of increasing 
privatisation within the space industry 
and of decreasing spacecraft size for 
cost reduction, I believe this is a very 
exciting industry to work in. 

Soon enough I came to the decision to 
start with the Space Flight Exploration 
track of Aerospace Engineering. In that 
year of courses I learned much about 
rocket launches, re-entry systems, 
astrodynamics, mission and orbit 
design, space systems engineering, 
microsatellite engineering, planetary 
sciences etc. Once we have a satellite 

the developing world. Many cities are 
suffering from bad air quality, leading 
to a lower life expectancy. At the same 
time global warming is leading to more 
extremes: in terms of draught as well as 
rain. There is an urgent need for a better 
understanding of these trends, and 
how they are intertwined. Also here 
we combine geo-physical models with 
observations to enhance our knowledge 
and insight into future development.

And now the man-made environment. 
We want to live in a safe world, where 
we can rely on the infrastructure, the 
logistics and houses we live in. For 
this, we model our living space base on 
observations – for instance with laser 
scans of cities, or satellite observations 
of the coastal protection works. With 
such information we can detect 
trends in land subsidence – the slow 
compaction of land – or monitor the 
earth quakes due to mining. But there’s 
more. What about our transport of the 
future: self-driving cars? We want them 
to have a precise navigator on board. 
We are developing tools – also based on 
satellites - to put these cars in the right 
place, to create a safe environment in 
the city of the future.

In short, Geoscience and Remote 
Sensing is about understanding the 
world we live in, how to model and 
measure it - now and in the future. 
The education programs we offer 

An introduction to Geoscience and 
Remote Sensing

First the natural environment. Climate 
change is foreseen to have a huge 
impact on the living conditions, globally 
and locally. An example: the sea level 
will rise – but not uniformly across 
the globe. Some parts will experience 
more rise than others. One of the large 
questions is: how much will the sea level 
rise regionally? What determines the 
rise in The Netherlands, Bangla Desh 
or elsewhere? Such questions require 
knowledge of geo-physical processes: 
global warming will lead to thermal 
expansion of sea water as well as ice 
melt, but the effect of this on the sea 
level has to be weighted with the, still 
ongoing,  geological response of the 
earth to the last ice age and the global 
re-arrangement of mass, caused by the 
melting ice sheets.  Reliable estimates 
of sea level rise can only be achieved 
with a good combination of modelling 
and observations.  At the department 
of Geoscience and Remote Sensing we 
develop such models and observation 
methodologies, using satellites and 
ground-based instruments.

Another example: the atmosphere in 
a changing world. Not only are the 
weather patterns changing, but the air 
quality as well. In the Western world 
the air has cleaned over the last decades, 
but not so around the mega-cities in 

Geoscience and Remote Sensing

By H. Russchenberg

The world is changing at a fast pace. Not only climate change, but also the growing world population and urbanization pose 
many challenges for mankind to cope with. People need food, water and energy, a safe place to live in and a society that 
inspires them. An important boundary condition for achieving all this is the quality of the living environment, whether it is 
man-made or natural. This is where ‘geoscience and remote sensing’ comes in.

 ▲ Prof. H. Russchenberg  ▲ The sky over Holland, modelled and observed
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the obligatory field work in Iceland 
at the end of the fourth quarter, an 
incredible adventure in my opinion.

My experiences with the Geoscience 
and Remote Sensing track have been 
very pleasant. Since the group of 
students per year is rather small, about 
20 to 25 people, I feel very engaged 
during the lectures. Many assignments 
and projects can be, or have to be, 
performed in couples, forcing you to 
get to know your fellow students very 
quickly. The study society Snellius does 
a great job in bringing people from the 
department together, from students to 
Ph.D. candidates to professors to the 
secretary. They organize occasional 
drinks, activities such as ice skating 
and bouldering, and company visits, 
for example to the clean rooms of 
Airbus Defence and Space in Leiden 
last December. Hopefully we see many 
more Applied Earth Sciences and Civil 
Engineering students starting in the 
Geoscience and Remote Sensing track in 
the next years.

As an example I have included Figure 
1: GOCE (Gravity field and steady-state 
Ocean Circulation Explorer) satellite 
and Figure 2: the Earth’s gravity field 
(geoid) as seen by GOCE. Source: ESA. 
These are the systems and data you 
might be working with in the future 
when you opt for the Geoscience and 
Remote Sensing track.

flexibility to choose electives within 
your area of interest, such that everyone 
can follow a program as close to their 
preferences as possible. This master 
track educates in data acquisition, 
data processing, and its applications. 
Spaceborne platforms are considered, 
but also airborne and ground-based 
platforms. The measurement techniques 
are not only educated on paper, some of 
them will come with actual hands-on 
experience. These practical sessions take 
place during courses, but mainly during 

into space or in an Earth orbit, what do 
we do with it? This is when I started to 
realize I wanted to acquire knowledge 
on the whole picture: not only how 
to get these systems into space and 
functioning, but also ‘why do we 
want to measure?’, ‘what do we want 
to measure?’, ‘how will we take the 
measurements?’, and ‘how do we process 
the measurements?’. All these questions 
are addressed in the track Geoscience 
and Remote Sensing .

In addition to the aforementioned shift 
of focus between the two master tracks, 
from design of supporting systems 
to actual data, the focus also shifted 
from space to Earth. The Earth is a 
very dynamic system and today still 
not all processes are fully understood. 
With remote sensing techniques we 
can monitor vegetation health, reduce 
water use for crop growth, monitor 
wildfires, forecast the weather, model 
the climate system and make future 
predictions, determine tectonic 
plate movements, provide natural 
disaster relief, measure the air quality, 
determine Earth’s gravity field, and so 
on. These are all examples of natural 
phenomena, some significantly affected 
by anthropogenic actions. One can also 
think of other applications such as high-
precision positioning and navigation, 
and planning and construction of 
civil infrastructure. There is plenty of 

 ▲ Figure 2: the Earth’s gravity field as seen by GOCE.

 ▲ Figure 1: GOCE
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This museum was so cute and interesting 
and you could feel and see the passion 
for mining these two gentlemen had 
in all the corners of the museum. The 
visit ended with lunch, some drinks and 
interesting conversations with these two 
men. 

We got back into the bus to depart to a 
place where I had an experience I will 
never forget: Kali und Salz underground 
salt mine. We had a briefing with Hans 
the day before. He told us about the 
depth and extreme temperature (65 
degrees!!!), however, I still did not know 
what to expect. Of course, the employees 
first gave presentations and some rules 
and tips. We got changed into very 
charming white overalls and before 
we knew it we were standing in a lift 
where the air felt like salt dust and the 
temperature was so high! We then got 
into vans, which brought us further 
under-ground and it was getting warmer 
and warmer. Everything was salty, even 
just breathing tasted salty. And yes, the 
temperatures in the mine were extreme! 
I have never drunk so much water in a 
few hours! The sensation of being 4000 
meters underground, salty taste of the 
air and the very high temperature while 
racing in a van through dark tunnels is 
an experience you will never forget! We 
were able to see their way of mining 
and the equipment and it was definitely 
worth all the salt that was stuck in my 
ears afterwards. I have gained a lot of 
respect for the mineworkers who spend 
far more hours of labor down there! The 

addition to the group: honorary alumnus 
member Hans de Ruiter, who welcomed 
us the evening before in Duisberg. 
Once we arrived at Thyssenkrupp Steel 
Europe, some employees gave us very 
detailed presentations about their role 
in the company. After gaining all the 
information we needed, they took us 
on a tour around the factory to show us 
everything in practice. I can honestly 
say that it was quite intriguing and 
interesting to see the works that were 
going on in the factory. The amount of 
steel is just incredible!

Afterwards, it was time to go to the 
swimming pool. We enjoyed a good 
hour and a half of racing down different 
waterslides, relaxing in Jacuzzis, stealing 
floats from each other and accidentally 
finding out that the water of the outside 
bath was terribly salty. And to finish 
the day off, we went to the ‘Strandhotel’ 
where we had a great walking buffet 
dinner, after which Hans gave an 
inspiring speech and some tips for the 
upcoming salt mine visit, and where we 
spent the rest of the evening playing 
games, consuming drinks and enjoying 
each other’s company. 

The morning after started off differently 
for the people joining Hans with a 
morning dive in a very cold lake. 
Refreshing is what they called it! The 
program of the day started off with 
a visit to the Mine Museum ‘Schacht 
Weser’ where we were warmly 
welcomed by two very kind gentlemen. 

The first company, which was just a few 
minutes cycling distance away, was an 
international satellite research center 
of Aramco Overseas. During their 
presentations we learned that they were 
specialized in seismic data processing 
and imaging. The employees, including 
an MV alumnus, spoke about their 
current projects and what Aramco is all 
about. And it would be mad to not recall 
the great sandwiches they provided us 
for lunch! After returning to the faculty, 
we went on the bus to depart for Fugro 
in Zoetermeer, the second company. 

The Fugro visit started of with a 
presentation. Fugro is said to feature 
unique and extensive knowledge of the 
subsurface due to their many years of 
experience as the largest geotechnical 
company of the Netherlands. 
Furthermore, their focus is also on geo-
environmentally related aspects. They 
then provided us with a tour of the 
building and an interactive ‘workshop’. 
And again, I have to mention the great 
snacks they provided us with afterwards! 
The company visits were over for that 
day and we headed to a hostel in a very 
deserted looking Duisberg, but of course 
not without stopping for dinner at a 
place where the golden ‘m’ shines bright: 
McDonald’s. 

After a good night’s sleep and being 
readily packed with our swimwear, 
we departed to our only company visit 
for that day with one extra person in 
our midst who was certainly a great 

 ▲ Figure 1: FUGRO  ▲ Figure 2: FUGRO

Secondyears Excursion

By I. Llaneza

On a fresh Monday morning the second-year excursion participants gathered at the ‘mijnkarretje’ all ready for the fully packed 
week. We received our program booklet and the special second-year excursion vest and we were ready to go!
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is an international firm of consulting 
engineers and they want to contribute to 
a sustainable environment. Also an AES 
alumnus was there to welcome us. 

The last company we visited was ESA, 
the European Space Agency. They are 
responsible for the development of the 
aerospace in Europe. The many buildings 
and facilities were quite overwhelming 
to see. Our guide talked about the many 
developments under ESA and showed 
us some very interesting equipment and 
tools. 

It was a great and fun week! Not only 
did we gain insight about the different 
directions in our study, we were also 
privileged to see, hear and experience 
many unique things! 

to go bowling in Apeldoorn! Throwing 
some balls and consuming drinks was 
so much fun, that we even extended the 
time to do it some more! 

Dinner back at the hostel was quite 
disturbing to say the least, since some 
students decided it was a good idea to 
show off their ‘hidden talents’ with 
food. After dinner we all gathered up 
and went to see the ‘clubbing scene’ in 
Apeldoorn. The evening started off with 
all of us in an empty bar, where we got 
the bartender to DJ for us and where we 
had a good time. As time passed by, some 
people ended up dancing in another bar, 
others played some games in a casino 
and many made a visit to a snackbar.

As you may predict, the next morning 
was not as fresh as the mornings before. 
The first company visit was at Tauw. It 

day ended with a dinner at a very rustic 
place with the employees of Kali und Salz 
who guided us and a good night sleep 
back at the ‘Strandhotel’.

Thursday morning was an early 
morning as we headed back to the 
Netherlands to NAM Schoonebeek 
(Nederlandse Aardolie Maatschappij). I 
found the presentation very interesting 
and informative. Their mission is to 
find and exploit gas and oilfields in the 
Netherlands and the Dutch part of 
the continental shelf in a sustainable 
way. And currently they can name 
themselves the largest gas producer 
of the Netherlands. An AES alumnus 
was present to welcome us and give a 
presentation. After, once again, a terrific 
lunch, we got back into the bus to find 
out we still had some time left before 
dinner. And that is when we decided 

 ▲ Figure 6: Kali und Salz

 ▲ Figure 3: Glück Auf Museum  ▲ Figure 4: ESA  ▲ Figure 5: NAM - Schoonebeek Oilfield
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afternoon followed by the après ski, 
raiding the local supermarket, chilling at 
the apartment and finally having some 
drinks at the Yeti bar. 

Unfortunately, on Saturday, it was time 
to go home. It had been a fun week, 
Everyone got to know each other a lot 
better (mainly due to the game “never 
have I ever”) and everyone had a great 
time skiing and learning how to ski (for 
the unexperienced among us). Thanks 
to the Spoco for organizing this trip, and 
let the countdown begin until the next 
skiing trip.

However, on Wednesday evening, 
things took a different turn. Because 
as we all know, Wednesday night isn’t 
just any sort of  night for us miners, 
its Noorderavond of course. And what 
kind of miners would we be if we hadn’t 
shown the people of Saint Sorlin D’Arves 
what Wednesday night means to us. So, 
dressed up with our MV tie, all 17 of us 
headed to the Yeti bar. There, numerous 
beers were drunk as a result of playing 
‘tramlijn 1’. But of course, at 12 o’clock, it 
was time for the Noorderhap. Everyone 
retreated back to the apartment, to have 
a nice meal prepared by the Warden 
himself. 

The following days weren’t any 
different from the others: skiing till the 

Still a bit tired from the trip, everyone 
gathered their stuff and some already 
explored the French Alps, and how 
much (or how little) snow they had to 
offer us. Another group stayed behind 
and instead explored (the local “club”) 
the Yeti bar, to see if the French beer 
was actually a bit drinkable
. 
By the end of the day, everyone got 
dressed up and ready to celebrate New 
Year’s Eve. This evening quickly took 
an interesting turn of events, when 
a jerrycan filled with jenever was 
introduced to the group. At midnight 
(yes, everyone survived the jenever long 
enough to last until midnight), the entire 
town of Saint Sorlin D’arves could enjoy 
the fireworks and the singing from a 
group of miners. Of course, this evening 
continued until early hours in the Yeti 
bar.  Luckily, our apartment was almost 
right above this magnificent building.
 
The next day, after everyone recovered 
from the previous night, it was time to 
go skiing. It was soon discovered that 
indeed, not a lot of snow had fallen. 
And with only nine slippery slopes to go 
down from, it was quickly decided that a 
different area close by would be visited 
the next day. After a day of skiing, it 
was also possible to go relax in an indoor 
swimming pool across the street. 

Of course, in the evening, the necessary 
amount of alcohol was drunk (especially 
port) and the Yeti bar was again to be 
turned upside down.

 ▲ Panoramic view of the skiing area.

 ▲ Enjoying the view.

WiSpo

By M. Spreij

On the 30th of December  a group of 17 miners started their journey to the south of France. It was that time of year again: time 
for the MV skiing trip, organized by the Spoco. After sitting in a bus for over 12 hours, we finally reached our destination: Saint 
Sorlin D’Arves. A lovely girl from the skiing organization “Husk” was waiting for us there, asking us if we were from the mijn 
bouwverenging, or the jouw bouwvereniging. All in all: a very warm welcome.

 ▲ Having fun in the snow.
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voice, but luckily coach Christine and a 
megaphone are a good help for this.

Once something goes wrong, Jos thinks 
it’s because of him rather often, and 
then panic strikes the boat. This is, of 
course, a good reason for him to scream 
during training sessions but after their 
first capsize recently, this stress level 
might only have increased.

One of the team’s stronger 
characteristics is their Versace 
merchandise, which was one of the first 
things to be finished as the preparations 
began. You might even be able to get a 
sweater yourself!

still need to work on their rowing 
technique. Because of this and the 
fact that trainings started rather late, 
they currently need to train four times 
a week, both indoors and outdoors. 
Fortunately, the coaches can proudly 
say that they have been making a lot of 
progress lately.

Their coxswain Renske is lightweight 
and petite but has a spicy spirit. “She is 
like the burning flame in the front of 
the boat” says coach Juliette, who is, by 
contrast, rather sweet and fashionable 
according to the team. But she also is a 
motivating voice during the trainings 
and is even a good hairdresser for the 
boys. The only thing she lacks is a loud 

The exact reason why  this team joined 
the competition remains a mystery, 
but it is certainly a good way of team 
bonding. And since rowing is done as a 
team, this is an essential characteristic. 
“Rowing is a matter of team work, and 
we’re like a chain in a boat. A really 
strong chain” , Cas defines. Protein 
shakes of all flavors and lots of training 
sessions must take the team to their goal 
of nine hours and twenty minutes, just 
five minutes above the current record in 
their category.

As a former Ringvaart teammate of 
Raimon (MVier), Erik knows best 
what awaits him on June 7th. Cas did 
some rowing before, but the others 

Versace Roeiteam

By J. Steijn

Boat: Men’s Coxed Four

Jos Kwakman
Obbe Lucassen
Erik Vester
Cas Verweij
Coach: Juliette Kool & Christine Klöpping
Coxswain: Renske Free
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in the boat as possible with 3 boat 
trainings and 1 ergo training a week. 
This must enable them to propel the 
boat more efficiently.

With coach Liza as their fearless 
leader and Julia as an even more 
fearless coxswain, the teamwork is 
great and motivating. This also makes 
for a good team spirit which they 
all enjoy, apart from Hubert who 
sometimes doesn’t really enjoy the 
rowing. One thing they do have in 
common is their taste for silly jokes, 
which coach Liza makes them run 500 
meters for.

After their preparations and trainings, 
the team will be ready for their 
100km’s of rowing and maybe even to 
break the record!

Aiming for a new record, these 
students decided to enter the 100km 
rowing competition. The current 
record is 8 hours and 41 minutes, and 
with some hard work they are decided 
to improve this. Even though the  
rival Versace team is at an advantage 
because of their physique and all-
mens team, the MVier are convinced 
they will be faster than them. Maybe 
also because they have twice as many 
oars in use. 

Raimon rowed the competition last 
year already, and felt so good about it 
that he wanted to do it again this year, 
just like coxswain Julia. The others do 
not have any experience with rowing 
but they started preparing early with 
a lot of ergometer and core stability 
training. The coming weeks will be 
focused on making as many meters 

MVier

By J. Steijn

Category: Men’s Coxed Quadruple Sculls

Raimon van Grootel
Talitha Groenewold
Jaap Regelink
Hubert Breukelman
Coach: Liza van de Berg
Coxswain: Julia van Deventer
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This information is summarized in the Evaluation Summary.

The evaluation summary is posted on Blackboard, accessible 
for all CEG students and lecturers. The following picture 
shows the timeline of all required aspects in the process. 

As can be seen from the topics which are placed on the 
evaluation summary, the course evaluation by students 
is used as an indication to discuss the improvements and 
measures that need to be taken. 

All information about the courses is taken from the TU Delft 
study guide and used for creating the EvaSys evaluation 
modules. This means that this information is leading for 
the EvaSys evaluation. A planning is made for the bachelor 
and master courses, which is adapted in case necessary, for 
example when a lecturer requests a course evaluation for 
their course. Courses that have gone through major changes 
(new set-up, new lecturer, major improvements from previous 
year) are included as well. 

The bachelor programmes have voorblok meetings, in week 
6 or 7 of the period before the courses start. Each quarter 
of each year has a voorblok meeting . In these meetings the 
outcomes of the educational quality assurance of the year 
before are discussed and the deadlines are aligned between 
the courses. A scheme for study load is presented to check the 
study load of all courses in each week of the quarter. 

Goal

The faculty of Civil Engineering and Geosciences has a clear 
and continuous quality assurance system for the educational 
programmes. The system is applicable for the bachelor 
and master programmes Civil Engineering (CE), Transport, 
Infrastructure and Logistics (TIL), Applied Earth Sciences 
(AES) and Construction Management and Engineering (CME). 
Core aspects of this way of evaluating are the coherence 
within the quarters and in the tracks as a whole. 

Goal of the system is providing a clear and continuous process 
of educational quality assurance in the faculty of CEG and to 
ensure the quality cycle (plan-do-check-act). The department 
of Education and Student Affairs (ESA) takes on the leading 
role in this process.

Execution of the system

The system consist of the following elements:
•	 Online	EvaSys	course	evaluations	&	quarter			
 evaluations (EvaSys is the software system used  
 within TU Delft)
•	 Pass	rates
•	 Oral	feedback	from	students	(organised	by	student		
 associations MV, PS, Disputen)
•	 Feedback	from	lecturers
•	 Marking	period	exams

 ▲ Process of educational quality assurance

Educational Quality Assurance and the STARO

By J. de Jong and A. Schols

At the end of every period all the students receive a questionnaire about the courses they have followed. In this questionnaire 
they can give feedback about their experiences  with their teachers, test, study material, etc. This information is important  to 
improve the quality of the education within our programme. While some students have the idea that little is done with this 
information, I as Commissioner of Education can say that this input from students is highly valued by the teachers and the 
staff to continuously improve and maintain the high level of education given at our department of Applied Earth Sciences. In 
this article we try to give you an impression on how the educational evaluations are done and what the roles of the Quality 
Assurance and the STARO are within this evaluations cycle and why you should fill in the Evasys surveys! The head of the 
Educational Quality Assurance of our faculty, Anke Schols will tell about her role and also every year of the STARO will 
introduce itself en tell about their activities and achievements. 
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In the bachelor programmes the student associations 
are actively gathering feedback from students. The 
Mijnbouwkundige Vereeniging has an important role in 
the process. They facilitate a meeting with students from all 
bachelor years, which is called STARO. In this meeting the 
student discuss the courses that were taught in the previous 
quarter and they prepare themselves for the nablok meeting. 
This is provided as feedback to lecturers in the nablok 
meetings which are organised by the Department of ESA 
for year 1, 2 and 3 (just the 3rd quarter), including the minor 
programmes. About 3 students are also present in the nablok 
meeting, to discuss the quarter with the lecturers. 

For all Master tracks in the master programmes of CE and 
AES there are meetings in the fall to discuss the outcomes 
of educational quality assurance of the year before and 
actions taken. For this meeting the Director of Studies, MSc 
coordinators, quality assurance advisor (ESA) and educational 
coordinator (ESA) are present. 
The master Disputen are invited to join a meeting in the fall, 
in which the department of ESA explains the way we evaluate 
and what is expected of them. Best practices are discussed and 
it is useful to know each other. 
The master Disputen also organise meetings, in collaboration 
with the MSc coordinator of the track. Some of them organise 
meeting with lecturers present, others without the lecturers 
present. It is open to the Disputen to find their best possible 
setting. The results of these meetings are discussed with the 
MSc coordinator, after which the outcomes are reported to the 
Department of ESA. There are standardised forms available 
for the Disputen to guide the discussions with lecturers and 
MSc coordinators.

1st  year STARO

The TU Delft offers high-quality education and the facilities 
are very good. Adjusting to an academic environment can be 
exciting and yet challenging. However, the TU Delft is great 
at integrating every student and is always searching for 
opportunities to improve their education.
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The STARO, consisting of 3 to 4 bachelor students from each 
year and the commissioner of education, comes together  a 
few of times per year to evaluate every period.
The structure of courses, lectures, the teachers and the 
workload are discussed. Our feedback is then used and 
taken into account by the professors as well as the board of 
examiners. There is always room for improvement, but of 
course things that went well and should remain the same are 
discussed as well.
As a commission, we hope to be able to contribute to the 
improvement of the level of education of our beautiful study! 
Floris, Ties, Gabriella, Marlee

2nd year STARO
 
The 2¬nd¬-year STARO dream team exists of Marlieke de 
Vries, Anika Vroom and Koen Harms. Every period, together 
with our teachers, we try to improve things that could be 
better for some courses and keep the things that went fine. It’s 
nice to see that our teachers really listen to us and try to make 
the best out of every course. Besides that it’s also fun to get 
some other insights in our educational program. In case you 
feel something has to be discussed during the meetings, give 
us a coffee and we’ll be all ears.  

3rd year STARO
 
As representatives of year 2014 (currently 3rd years) we do 
our best to improve our bachelor program. Since September 
2014 we evaluated the courses after each period and we 
discussed about possible improvements. We look back very 
positily on the STARO. It is important to have such a response 
group, to keep the quality high. It feels useful to indicate 
the good and bad points of a course directly to people with 
influence (for example lecturers or the head of our BSc. 
program during the Na-blok meetings). We are convinced that 
our commitment has contributed to different improvements, 
but we are sure further progress will be needed in the future 
to keep a high quality AES program! Talk to us if you have 
some input before the end of each block. Paul, Yada and Tim.

 ▲ 1st year STARO  ▲ 3rd year STARO ▲ 2nd year STARO
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could wish for. In the evening, we got 
some delicious pizza in Rome. Since it 
was the last night many of us decided 
to go to the bar, which was part of the 
hostel we stayed in. There was some 
live music there which turned out 
to be very romantic (or problematic, 
depending how you look at it) for 
some students.

The next day some of us had a tough 
morning. This meant that a rejoining 
had to be made in the beautiful 
Rome. After a lovely cozy hot day 
of sightseeing there, some people 
even started to spray water for 
cooling. Most people ended the trip 
in the remarkable McDonald’s at the 
airport. After a 2 hour flight full of 
fun discussions about leaked videos, 
we landed with a fully loaded plane 
at half past eleven in the evening 
in the rainy Netherlands in order to 
continue the wonderful subjects our 
curriculum provides. 

the evening we had some pizza (some 
with fries following a disappointment 
from Bertotti); then we had time off 
to explore Napoli. After dinner, we 
experienced the night life in Napoli 
which is very different from what we 
know here. Everyone is drinking on a 
square where you buy your beer at an 
improvised supermarket.
 
Saturday, after getting a cup of coffee 
with the organization screaming to 
people they were going to be late, 
our day began. We buckled up to 
head to Mount Vesuvius. We first 
went to the Osservatorio Vesuviano 
where we attended a presentation 
about the history of the Vesuvius and 
seismic measurements. The place has 
existed since 1841 and is the oldest 
vulcanological institute in the world. 
We got in our vans again and drove 
towards our next stop: the crater. The 
last 800 meters of the ascent was 
done by foot and would have treated 
us to a nice view over the crater 
and Napoli if the clouds hadn’t been 
there. The guide explained us about 
the formation of the volcano but (of 
course) couldn’t tell us when the next 
eruption would be. The fact that they 
didn’t know this was sad news for 
some people who repeatedly asked 
this question. Since the karaoke party 
bus people sang like a choir full of 
nightingales Tim Hacking didn’t feel 
like joining our bus again, so we got 
Pieter instead. For him it was going 
to be a long 3 hours heading back 
to Rome with the best jams anyone 

The trip started early as we left with 
the plane to Italy. When we arrived 
in Rome after a fun flight we had 
the luxury of cars being provided to 
us. When everyone found his own 
car, which took longer than expected 
due to miscommunication, the party 
trip to Napoli started. Some cars were 
more fun than the others according 
to some people. There was even an 
awesome karaoke-party bus where 
the best  jams were being played. 

The drive took about 3 hours before 
we arrived in the beautiful, yet ugly 
Napoli. After dividing the rooms 
and walking around a bit we made 
our first trip to the Caves where we 
learned a lot about geo-engineering 
and other intelligible things.  The 
old and metro-tunnel, which was 
abandoned due to poverty, was very 
interesting to see. After the tunnels, 
we had a wonderful first pizza and 
had a few drinks. 

The next day we made trip to an 
interesting cliff that was faced 
with some instability problems. The 
IAMC CNR (not to be confused with 
the YMCA), Italian equivalent of 
TNO, is monitoring the cliff to get 
information on how the structure 
is behaving. After that we went  to 
view an active Sulphur crater after a 
practical walk to the top of the hill. 
The guide from IAMC CNR, with 
some help from professor Bertotti for 
the geological detials, explained about 
how the humongous crater formed. In 

 ▲ Vesuvius  ▲ Tunnel network under Napoli

StuCo Trip

By H. Pormes

For the third years’ students of the bachelor Applied Earth Sciences we made a master-orientation trip.  During this trip we had 
a lot of fun and also learned some things in the one company.

 ▲ Forum Romanum
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 ▲ Osservatorio Vesuvius
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Throughout the complete tour, we 
were accompanied by a security guard, 
because the information about nuclear 
power and uranium enrichment is 
confidential and security measures are 
in place to ensure the information isn’t 
used for non-energy purposes, such as 
nuclear weapons. The tour was made 
interactive and informative with the 
use of projectors, which gave a good 
impression of all the process steps. 
First, we saw the storage of UF6 in big 
steel cylinders. The cylinders are heated 
until the UF6 is in the gaseous phase. 
The gaseous UF6 is fed into centrifuges, 
which separate the UF6 in a U235-rich 
and U235-poor stream. By passing 
through a centrifuge cascade, the U-235 
is gradually enriched to the required 
grade. Fact of the day was that the 
centrifuges URENCO used, hang freely 

URENCO VISIT

On the 16th of November, SME-TMS 
organized a study trip to URENCO in 
Almelo. With a group of 16 students 
we travelled in two small buses to the 
other side of the Netherlands. We were 
welcomed with a cup of coffee and cake 
and afterwards an introduction about 
URENCO started. URENCO is a market 
leader in uranium enrichment services 
and they supply nuclear power plants 
with fuel. After uranium is mined, 
it is chemically bound to fluorine to 
obtain UF6 with 0.7% of fissile U-235 
isotopes. The fuel for nuclear power 
plants need 4% of U-235 isotopes in 
UF6 and this is obtained by enrichment, 
this is exactly what URENCO is doing. 
After the introduction presentation, 
we went in the enrichment plant. 

 ▲ The URENCO company visit

SME-TMS Delft 

By H. Breukelman and J. van Duijvenbode

The SME-TMS Student Chapter Delft is a Master’s Association for all the students in the Resource Engineering Section. However, 
many of the Resource Engineering Master Programs are within the EMMEP framework, and therefore a ‘Travelling Circus’, 
in the sense that M.Sc. Students spend much of their time abroad at one of the partner universities. This gives the SME-TMS 
the freedom to involve B.Sc. students in many of our key activities, such as the yearly Study Trip, a two-week excursion in the 
summer, wherein we visit companies active in the Mining and Mineral Processing industries
. 
The SME (Society for Mining, Metallurgy and Exploration) and the TMS (The Minerals, Metals and Materials Society) are 
both USA-based professional organizations, with (student) chapters across the world. Joining will give you access to many 
on-line resources and databases, as well as a free subscription to Mining Engineering Magazine. Here in Delft, the Student 
Chapter strives to organize company visits or presentations, such as the recent visit to Urenco, the Study Trip, and various 
social meetings such as movie nights. Anyone interested in what we do, what is to be expected from our Study Trips, or how 
to contact us, can visit our website: sme-tms.tudelft.nl.

on the ceiling and are separated with 
sand bags, for protection. It ensures 
that in case one of the centrifuges 
explodes or spins out of control, that the 
shockwave does not damage all other 
centrifuges. The entire tour took us 
one hour and a half and afterwards we 
had to drive back home for two hours 
again. Unfortunately, our navigator 
wanted to skip the traffic jam and 
therefore took several nice local small 
roads next to the highway and back 
in the direction of URENCO. While 
driving this road we saw several farms 
and one, which we saw multiple times, 
including a big yellow M. This resulted 
in a three and half hour journey home. 
Nevertheless, we had a very educational 
and interesting day at URENCO and it 
was worth visiting it.
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Weber Puzzle

By Prof.ir. K.J. Weber

The Duparc Cube Puzzle

Professor Duparc who started this series of puzzles was a gifted mathematician.  
He loved puzzles involving numerical problems that needed insight in the significance of certain numbers leading to the 
solution. Here is just such a puzzle.

There are 12 blocks of which the dimensions are given and the question is to show how they can be fitted together to form a 
cube. You may construct these blocks from cardboard and work by trial and error. The price however will go to the one who 
can solve this problem without any physical exercise. Think of the significance of certain numbers in relation to the size of the 
cube and the available block sizes.
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1. The Vermeer picture resembles some of his works but it is very unlikely that the 
lady in the picture could have afforded a bunch of tulips of this kind which were 
most expensive. Moreover you wouldn’t have seen a Chinese blue and white ginger 
jar at this time while the famous white jug lacks its ear!

Weber Puzzle Solution

By Prof.ir. K.J. Weber

Solution to the Puzzle: Recognize why these paintings are fakes.

2. Vincent van Gogh painted a series of pictures of sunflowers in a vase but not one 
showing a vase of Gouda (Zenith) earthenware made in 1930.

3. Mesdag painted numerous seascapes with fishing vessels on a stormy sea. He 
was very familiar with sailing vessels and certainly wouldn’t have painted a vane 
blowing in the wrong direction relative to the prevailing wind.

4. Isaac Israels loved to paint elegant ladies like this fashionable ‘madame’ reading 
the newspaper in a park in Paris. Nowadays stilt like high heels are seen everywhere 
but in the year 1905 they were not yet available.
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Daniel Ammeraal: “Fracture Stratigraphy of Flamborough Head”

Anggi Philia Boru Sitanggang:  “Geo-Centrifuge Experiment of Spud Pole Anchoring in Sand”

Jean-Baptiste Delouard-Fonteny:  “Offshore driven piles tip buckling in adverse conditions”

Sebastian Bosma:  “A Multiscale Finite Volume Method for Discrete Fracture Modeling on Unstructured Grids” 

Daan Thomassen:  “Modeling intermittent production of wells under loading conditions - Using a steady state well model 
coupled to a multi-tank reservoir” 

Tarek Awadalla:  “Modeling and Upscaling of Shale Gas Using a Discrete Fracture Modeling Approach” 

Mitra Asadollahi:  “Finite Volume Method for Poroelasticity” 

Frank Pennekamp:  “Iterative Multiscale Adjoint Gradient  Computation for Incompressible Flow Optimization in Porous Media” 

Tanmay Sinha:  “Alternative of an Immersion Joint”

Raul Fuciños Manrique:  “Hierarchical coarsening of simulation model for in-situ upgrading process” 

Ruben Verhoeff:  “Using Genetic Algorithms for Underground Stope Optimization in Mining -- A Stochastic Analysis” 

Ph.D. defence of Yajun Li, titled  “Reliability of long heterogeneous slopes in 3D: Model performance and conditional simulation”.

Ph.D. defence of mr. Y. Nishitsuji , titled “Passive seismic multiscale subsurface imaging and characterization by utilizing 
natural quakes”.

Ph.D. thesis of Cees Willems, titled : “Doublet deployment strategies for geothermal Hot Sedimentary Aquifer exploitation: 
Application to the Lower Cretaceous Nieuwerkerk Formation, West Netherlands Basin”.

TitleWeber PuzzleGraduation Subjects
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Colophon
The Natural Resource is the periodical of 
the Mijnbouwkundige Vereeniging, the 
study association for students of Applied 
Earth Sciences at Delft University of 
Technology. The periodical is released four 
times a year and is sent to all members of 
the Mijnbouwkundige Vereeniging free of 
charge.  Furthermore 100 copies are used for 
promotional purposes. Most of these will go 
to Dutch high schools and partners. 

The greatest care has been taken in 
compiling this magazine. However, no 
responsibilty can be accepted by the 
editorial staff for the accuracy of the 
information presented.  Where opion is 
expressed, it is that of the author and does 
not necessarily coincide with the opinion of 
the Mijnbouwkundige Vereeniging or the 
TU Delft. No part of this publication may 
be reproduced or used without permission 
in writing from author and/or the editorial 
staff.
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Date        Event

28-30 April       Batavierenrace

3 May           NoCo party in ‘het Noorden’

4 May        Remembrance Day

5 May        Barbecue Barbara drink

10 May        Yeardrink in ‘het Noorden’

  
13 May        Bucket Wheel Tour

16 May        Thanks to the Committee Activity

30 May        Performance Outing

2 June        Barbara Drink

15 June        Annual Party 

6 July        Velzeboerbeker and end of the year barbeque

7 July        Barbara drink




