
The intermittent nature of solar power (i.e. day/night cycle, meteorolo-

gy changes, etc.) hinders the reliability of this type of renewable energy 

source. If solar is to be the prima-

ry energy source, it must be 

stored and transported to meet 

the demands of the end user. 

One of the more attractive possi-

bilities is to store solar energy in 

the form of a chemical fuel, such 

as hydrogen. An attractive ap-

proach for solar water-splitting 

uses semiconducting electrodes in a photo-electrochemical cell (PEC), 

shown in the picture on the right. Recent research studies at Delft 

University of Technology have demonstrated about 5 % efficiency of a 

hybrid device based on cheap and abundant materials. Preliminary in-

vestigations on the practical implementation of commercial scale PECs 

are now on-going. BioSolar Cells, a project which brings together uni-

versities, research institutions and private industries aims to build a 

working prototype of a PEC water-splitting device by 2016.  

A group of PDEngs in Chemical Product Design were assigned the task 

of delivering the first conceptual design of a 10 x 10 cm PEC prototype 

for demonstration purposes, as part of their Group Design Project 

(GDP). The objective was to deliver a design which would include a full 

implementation of this technology into a product prototype for visuali-

zation purposes. The design of the demonstration set up, shown on the 

left, resulted in a safe working prototype that is also flexible in adapting 

to potential improvements in this technology. The prototype is able to 

capture solar light and transform it into hydrogen, which can then be 

stored or directly used in a fuel cell for electricity generation. Techno-

economic analysis of this hydrogen production technology estimated a 

cost of $ 3 – $ 5 per kg of H2, if an efficiency target of 10 % STH is met. 

This emphasizes 

the fact that this 

could be a via-

ble route for 

hydrogen pro-

duction in the 

future.  

 

(written by 

Nicola Donato)  

Conceptual Artificial Leaf 
Group Design Project — Mercedes Victoria, Shriya Reddy Paida, Aurelie 

Nonclercq, John Paul Garcia, Nicola Donato and Bengisu Corakci  

I N S I D E  

T H I S  I S S U E :  

Social Events 2 

From toilet 

paper to 

contact 

lenses 

2 

New PDEng 

generation 

3 

CIMTEC 

Conference 

3 

Portuguese 

recipe 

4 

Where to 

eat? 

4 

The  

Drinkable 

Book 

4 

PDEng  Newsletter 

V O L U M E  I  

Delft 

Editorial 

Hi guys! 

You have in your hands (or 

screen) the very first edi-

tion of the PDEng 

(Professional Doctorate in 

Engineering) newsletter! 

This newsletter aims to 

bring both  past and cur-

rent PDEng students to-

gether by providing a plat-

form where interesting 

ideas, events and develop-

ments about the program 

can be exchanged and 

shared.  

It will include travel tips 

and tricks for wanderers, 

exciting tidbits about re-

cent innovations in the field 

of science and engineering, 

puzzles, and much more. 

Our Autumn Edition 

Newsletter includes the 

introduction of the new 

batch of trainees who ar-

rived last September and 

an overview of the Chemi-

cal Product Design train-

ees’ first group design pro-

ject, together with an ac-

count of a PDEng’s experi-

ence in a conference 

abroad, among others! 

There is a lot in store for 

you in this edition and we 

hope that you enjoy it as 

much as we did making it! 

(written by John Garcia) 

P R O F E S S I O N A L  D O C T O R A T E  I N  E N G I N E E R I N G  

A U T U M N  E D I T I O N  2 0 1 4  
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Social events 
On September 17th, the 

PDEng trainees hosted one 

more edition of the Interna-

tional Dinner, which seems 

poised to become one of our 

traditions - certainly the most 

delicious one. Each of us went 

to the kitchen and prepared a 

typical dish from our own 

country, wishing to give eve-

ryone a taste of home.  

We had the chance to sample 

flavors from all over the 

world! The large variety of 

dishes, from sweet to spicy 

(actually, very very spicy!)        

guaranteed that no one left ‘t 

Keldertje with an empty 

stomach! Since as PDEngs, 

we’re always innovating, this 

time the soundtrack was a 

selection from our own coun-

tries. By the end, we busted 

our moves to classics like the 

chicken dance, the Macarena, 

and even Bollywood numbers! 

Can’t say we’re not multifac-

eted…  

The weather is getting colder, 

but that doesn’t stop us from 

finding fun activities to do! So, 

on October 8th we went for 

bowling, and although we 

can’t assure we’re pros now, 

what’s certain is that we 

spent an entertaining and 

dynamic evening thanks to the 

large crowd. 

An assortment of snacks and 

upbeat music (it was adver-

tised as “disco bowling”, after 

all) added to the fun, there 

was plenty of time to chat and 

laugh between every strike or 

gutter! It was a shame when 

the 2 hours were over, even if 

our arms actually felt relieved. 

An awesome evening out 

which we will repeat soon! 

(written by Luis Villalobos) 

P D E N G   N E W S L E T T E R  

 A break-

through bio-

process for a 

sustainable  

polycar-

bonate  

Industry 

Over 4 million tonnes of polycarbonate 

are produced from fossil resources per 

annum. 

The currently employed phosgene and 

bisphenol-A route for polycarbonate 

production is a dwindling process that 

does not comply with the principles of 

creating a sustainable world for future 

generations, due to its use of toxic 

compounds and its pollutant profile. It 

is of uttermost importance to develop 

an alternative eco-friendly process that 

closes the loop between renewable 

resources, waste management and 

modern material requirements. 

Therefore a study was performed aim-

ing to develop a new innovative pro-

cess to produce polycarbonate from 

waste paper pulp such as toilet paper. 

Starting from pre-treated waste paper 

from chemical pulp as feedstock, cellu-

lose is extracted and converted to 

isosorbide in a two-step catalytic reac-

tion. Isosorbide is then trans-esterified 

to oligomers and subsequently pol-

ymerized to polycarbonate, using dime-

thyl    carbonate as a secondary feed-

stock and a LiAcac catalyst with a 95 % 

conversion.  

The polycarbonate mass is subsequent-

ly processed to granules which can be 

transported to bulk purchasers, pro-

ducing end products such as contact 

lenses with superior optical properties 

compared to conventional polycar-

bonate. 

 

A smart process integration of waste 

streams results in a self-sustainable 

process, including dimethyl carbonate 

production from recycled methanol 

and syngas production from feedstock 

waste which can be used for process 

energy requirements. Compared to the 

current production process the pro-

cess outlined above is cheaper with 

respect to substrates, offers a reduc-

tion in waste products (3-fold reduc-

tion of the E-factor, 80% less biode-

gradable wastes), low transportation 

requirements (integrated process), 

lower CO2 emissions   (7-fold reduc-

tion) and reduced energy usage (-85%).  

Furthermore, the process constitutes a 

highly attractive investment; not only it 

contributes to a healthier environment, 

but gives a shining example of engineer-

ing waste to wealth. 

(written by Deborah Gernat) 

From toilet paper to contact lenses 
Sustainable Design of Products Processes & Systems Course 

Deborah Gernat, Kalpana Samant, Maria Proenca and Sajan Agarwal 
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The 6th Forum on New Materials on the CIMTEC conference was organized in June 

2014. The event gathered together a large audience of materials scientists, physicists, 

chemists and engineers. The different symposiums covered topics such as fuel cells, pho-

tovoltaic systems, electrochemical energy storage systems and hydrogen production and 

storage. 

Mercedes Victoria attended the CIMTEC conference , where she had the opportunity to 

give an oral presentation about the research she performed for her master’s thesis at 

TU Delft. This work was focused on finding a metal alloy to be used as sensing material 

on a fiber-optic hydrogen sensor.  

The results of her thesis were presented in front of a scientific audience of experts in 

the area of hydrogen storage. She claimed that “Attending this conference was perfect, 

not only for the nice weather, amazing food and beautiful landscapes of Tuscany (Italy), 

but also for the opportunity of meeting people from the materials community from all 

around the world and for the chance of learning about the latest research developments 

in the area of materials for energy related applications”.  (written by Mercedes Victoria) 

CIMTEC Conference 
 

Do you already know the new trainees?  
Take the test! Find which dream trip belongs to whom! 

 

To visit Porto 

To travel with my 

backpack in Europe and 

Asia, from West to East 

Somewhere: to get to know 

different cultures 

To visit Patagonia, Argentina 

World tour including 

Asia and South America 

To travel to England 

To go on a world tour 

To enjoy Thai culture and 

beaches 

To visit 7 wonders 

and take pictures 

wearing the same 

clothes 

Road trip to Europe, from 

South to North To travel only with my 

backpack in South 

To travel to French Polynesia 

To travel without plans and a backpack 

in the American continent: from Mexico 

to Amazon rainforest 
Trans Siberian train line 

SOLUTIONS IN THE NEXT EDITION 

Miguel 
Portugal 

Designer in Bioprocess Eng. 

Elizabeth 
Indonesia 

Designer in Bioprocess Eng. 

Farah 
Pakistan 

Chemical Product Design 

Hsuan-Han 
Taiwan 

Chemical Product Design 

Rita 
Portugal 

Process&Equipment Design 

Ana 
Spain 

Chemical Product Design 

Tugba 
Turkey 

Process&Equipment Design 

Ariana 
Greece 

Designer in Bioprocess Eng. 

Yen 
Vietnam 

Chemical Product Design 

Constança 
Portugal 

Designer in Bioprocess Eng. 

Francesco 
Italy 

Process&Equipment Design 

Christina 
Greece 

Chemical Product Design 

Catarina 
Portugal 

Designer in Bioprocess Eng. 

Davide 
Italy 

Chemical Product Design 



PRODUCT DESIGN 

“The drinkable book” is a novel 

product, which aims to provide 

potable water, sanitation and 

hygiene to communities in under 

developed countries. Each page 

of this book serves as a water 

filter and conveys information 

about hygiene and sanitation. 

The book is printed in two lan-

guages on an advanced filter and 

non – toxic silver nanoparticle 

ink is used to eliminate bacteria, 

thus reducing the risk of trans-

mission of waterborne diseases. 

Each filter delivers potable water 

for an individual for up to 30 

days. Thus, a single book is capa-

ble of providing clean water to 

someone for 4 years! 

Moreover, these filters cost only 

pennies to produce, so the cost 

efficiency increases the applica-

bility of the technology. This 

technology is supported by the 

“WATERisLIFE” action, which 

works closely with universities, 

local governments and non – 

governmental organisations to 

provide solutions for sanitation 

and hygiene to communities in 

desperate need.  

 

(written by Bengisu Corakci) 

“De Smaak van Afrika” offers an au-

thentic environment and taste at the 

same time. It brings the traditional   African spices and 

delights to the Netherlands.  

The decoration of the restaurant takes you to the  other 

side of the world. You will have difficulty to pick one 

African plate from their diverse menu. If you are feeling 

adventurous, you could flavour many different tastes at 

the same time, by ordering their speciality plate for two, 

which is essentially a variety of 10  different dishes in 

smaller portions.  

The food is served with a traditional hat on the top, to 

maintain the warmth of the food. Once you are served, 

you should not start eating until your waitress takes off 

the hat on the top of your plate. Don’t forget to try their 

coconut beer in the wooden bowl!  

Address: Goudsesingel 342a – 3011 KL Rotterdam 
Phone: 010 213 55 66 
Price range: 20 – 30 euros per person 

(suggested by Bengisu Corakci) 

Where to eat ? 

PDEng Newsletter—October 2014 (Autumn Edition) 

Editors: Catarina Alves, Bengisu Corakci, Constança Cornélio da Silva, Nicola Donato,  John Garcia, Luis Villalobos 

Contact us: didea@tudelft.nl 

The drinkable book 

Kalpana 

How to use “The Drinkable book” : 

 1. Having soaked the salt cod, remove the skin and 

bones, and break it apart with your hands. 

2. Then, in a deep pan, sweat the onions and garlic in 

olive oil until golden, add the pieces of salt cod and let it 

cook for a few minutes. 

3. Meanwhile, cut the potatoes into matchsticks 

and fry them in a pan. As an alternative you can 

also buy already fried chips. Do not forget the 

secret: they should be really thin, as Portuguese 

people would say, «Batata palha» kind. 

4. At this stage, add the fried potatoes (or the 

chips) and stir while adding the lightly beaten 

eggs with salt and pepper. 

5. Stir for a few minutes, turning off the heat 

before the eggs totally solidify. Serve with pars-

ley and black olives. 

 

 

(suggested by Catarina Alves) 

             4 people               30 min                   easy 
Ingredients 

Bacalhau (dried salt cod fish), 500 g 
Fried potato thinly sliced, 500 g 
Eggs, 6; Onions thinly sliced, 3 

Chopped garlic cloves, 2 
Olive oil (To taste); Salt and pepper (To taste) 

Black olives and chopped parsley 

Bom apetite! 

UPCOMING EVENTS 

NPS 14 Conference  

(3rd, 4th and 5th November) 
www.nps14.nl 

Company visit  
DOW  

(5th November) 

Jacobus van ‘t Hoff Lecture 

(6th November) 
vanthoff2014.eventbrite.nl 

DPTI Annual Event 

(7th November) 
dpti2014.eventbrite.nl 


