
S P R I N G  2 0 1 9  

Delft 

  V O L U M E  X V  

Editorial 
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S hiduo Zhang, a BPE trainee, who graduated this year in April, completed 

his Individual Design Project successfully within the MicroSynC Pro-

gramme under the supervision of John Posada (BTS-BT-TNW) and Adrie 

Straathof (BPE-BT-TNW). MicroSynC is a large consortium of 3 universities 

and more than 10 companies, with the key stakeholders being WUR 

(programme coordinator), TU Delft, TU Eindhoven, AkzoNobel, ECN, and Torr-

gas. MicroSynC aims to ‘develop methods, processes and bioreactors to convert syngas into 

useful chemical building blocks with micro-organisms’. The aim of Shiduo’s project was to 

screen and select the most promising volatile products from syngas fermentation through con-

ceptual design and techno-economic analysis for the relevant production process. 

Shiduo was expected to achieve some goals during his project. The first goal was to establish a 

screening system based on a systematic selection criterion that includes qualitative and quanti-

tative analysis. As per the screening results, he selected the most promising and industrially 

attractive volatile products to develop a conceptual process design. His early-stage analysis was 

based on fermentation stoichiometry and thermodynamics, followed by the mass transfer anal-

ysis in the bioreactor. Next, based on the critical analysis of the final design, Shiduo carried out 

techno-economic evaluation and sensitivity analysis for such designs. Finally, he worked on op-

timising the design and made suggestions for future improvements in the process. His ap-

proach and results were well received by the academic and industry partners, and the model 

developed is currently being applied by another PDEng trainee at TU/e who is doing a similar 

analysis for volatile derivatives from syngas fermentation.  

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

W ith the offset 

of spring, 

here comes the spring 

edition of PDEng news-

letter for this year, where 

we share what PDEng 

trainees have been up to 

for last couple of months. 

In this edition, you can 

learn more on how train-

ees are contributing to-

wards sustainability 

through their design pro-

jects, the celebration of 

BPE 25th anniversary 

where several alumni 

joined us, the visit to 

Brightlands Chemelot  

campus and other social 

activities which kept the 

trainees busy over the 

season. 

T he 25th BPE Anniversary was held on March 16th at the Science Centre, Delft. The event 

was organized by the DIDEA and registered a great success, considering the significant 

participation in the event from current and former trainees. The warm welcome speech given 

by the event organizer, Gustavo Lopez, broke the ice and stressed a sense of belonging to a big 

PDEng family as well as the huge cooperation that brought the event to life. Prof. Marcel 

Ottens gave a complete introduction to the bioprocess PDEng track and its development in 

time. Yvonne Van Gameren, coordinator of the BPE track, presented the needed skills and 

main milestones faced in the journey of a PDEng trainee. To promote interaction between all, 

a design challenge was organised in groups. The event proceeded with talks by two PDEng 

alumni, Jan Ouwehand and Kalpana Samant, who gave inspiring advises,  and shared the expe-

riences from their PDEng 

days and the days after 

PDEng. Finally, Prof. Luuk 

van der Wielen concluded 

the main part of the event 

by sharing his vast experi-

ence. The day ended with 

a delicious dinner and 

drinks at the Botanical Gar-

den! 

BPE - 25th Anniversary 

Design of Syngas Fermentation to Volatile Chemicals  

Shiduo Zhang, Bioprocess Engineering (BPE) - Individual Design Project at MicroSynC 



Global climate change and rising CO2 levels have a large potential to 

impact our current lifestyle. To mitigate the adverse effects of CO2 

emissions on the atmosphere, contribution from traditionally produced 

chemicals and fuels must be minimized. This can be achieved by the 

introduction of new technologies with lower emission outputs. E-

refinery in TU Delft focuses their research on electrochemical 

conversion of sustainable electricity into fuels and chemical building 

blocks. In this direction, a GDP was assigned by E-refinery to the PDEng 

trainees: Efe, Tanya, and Lefteris with a focus on a CO2 electrolyzer, 

capable of producing ethylene. The objective of the project was the 

multiscale assessment of CO2 electrolyzers to determine a feasible 

design and operating conditions and identify bottlenecks for 

commercialization. The project also aimed to start a discussion in the 

literature on how to scale pressurized reactors and what pressures/flowrates will be 

needed, and what kind of bottlenecks can arise in the scale-up procedure. The trainees 

modeled a flow-cell in MATLAB, and determined the feasible operating conditions and 

dimensions of the unit. The trainees also designed 3D images of the unit with determined 

dimensions, number of cells, and flow patterns in SolidWorks which are represented in 

Fig.1 and Fig.2. They also concluded from a high level economic analysis that the process 

involves high operating costs due to electricity consumption and prices. In order to make 

the process economically viable, products with higher price tags than ethylene were 

found to be necessary. Thus, recommendations was given to evaluate integration of the 

unit with sustainable electricity sources to reduce operating expenses, and to evaluate 

the techno-economic feasibility of electrolyzers producing high price tag products.  

P A G E  2  

Carbon Dioxide (CO2) to Ethylene Electrolyzer 
 Group Design Project (GDP) - Process Equipment Design 

(Efe Songür,  Tanya Srivastava, Lefteris Charakleias) 
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Fig.1 Illustration of 
the flow in the cell 
stack 

O n Monday 1st of April, Pieter Swinkels, PDEng managing director, Mahsa Hajivandi, the coordinator, few 

PDEng trainees Maria Liouta, Kleopatra Papamichou and an alumnus, Evangelos Delikonstantis visited 

Thessaloniki to promote the PDEng programme amongst the students of Aristotle University of Thessaloniki. 

Professor Michael Georgiadis from Department of Chemical Engineering of the Polytechnic School and Profes-

sor Makis Angelakeris from the Department of Physics hosted the event. Around 20 senior students pursuing 

there M.E. in Chemical Engineering and M.Sc. in Physics and Technology of Materials attended the event and 

got an overview of the programme. Pieter explained the idea behind the PDEng programme to the enthusias-

tic students and the benefits associated with this degree. There was a presentation on the application proce-

dure and selection process given by Mahsa, while the present and past trainees shared their experiences.  

The students from Aristotle University had the chance to ask 

questions to the TU Delft team to learn more about the pro-

gramme. After the presentations, a small engaging activity 

was organised for the students where they had to participate 

in “Marshmallow Design Challenge” to showcase their crea-

tive thinking abilities while working in teams of 4-5 people. 

The design challenge was followed by a Greek lunch to mark 

an end of the event. 

Thessaloniki promotional event 

Fig.2 Isometric view of the 
3D drawing of the stack 



 

PDEng visit to Brightlands Chemelot 
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O n June 21, several PDEng trainees and 

PhD students, along with the PDEng 

managing director, ir. Pieter Swinkels and 

PDEng Chemical Product Design supervisor Dr. 

ir. Peter Daudey visited Brightlands Chemelot 

Campus (BCC) in Geleen. The visit was initiat-

ed by DIDEA Promotional Committee and 

aimed to provide PDEng trainees with first-

hand information on advance materials and 

biobased industry to promote PDEng program 

for new opportunities with cooperates, SME 

and start-ups in BCC. 

The visit was hosted by ir. Jeu Lambrichts, for-

mer supervisor of TU Delft PDEng program and Brightlands Innovation Factory (BIF), the facilitator for start-up compa-

nies in BCC. Mr. Hugo Delissen, BIF Portfulio Director, welcomed everyone and made a comprehensive introduction of 

Brightlands, BCC and BIF to all the participants. Dr. Marijn Rijkers, the Biobased Program Director at Chemelot InSciTe, 

gave a lecture on the topic “Lignocellusic value chains: how to valorize and implement?”. PDEng trainees also got an 

opportunity to interact with two alumni, Ishan Bhagali and Ana Olasolo Alonso, who shared their precious experience 

of working at BCC. During the afternoon session, Math Jennekens, R&D Director of Sappi Europe, impressed the partici-

pants with Sappi’s nanocellulose product-Valida, which has unique function and wide applications in packaging, cos-

metic, food and engineering industries. A start-up company, Vertoro, was also invited to present their business idea of 

lignin development as novel bio based alternative for crude oil. In addition, the group also got a chance to visit the mini 

pilot plant from Sappi for nanocellulose production. The day ended with a campus tour and a group picture. 

Visit to Yes!Delft 

A  tour to the Yes!Delft was organised by the Promotional Committee for all current trainees who were joined in by 

the managing director, Ir. Pieter Swinkels and the BPE coordinator, Yvonne van Gameren. Yes!Delft helps and sup-

ports tech entrepreneurs reach the market with their disruptive innovations in a fast and best possible way. 

The tour was hosted by very friendly Hylke Martens, who is working for the Somnox® at Yes!Delft. The trainees got to 

meet several budding entrepreneurs working towards their start-ups. Yes!Delft is an incubator where the entrepreneurs 

from different start-ups work under a roof, seeking help from each other with an unspoken bond of confidentiality. Train-

ees got an opportunity to talk with some of these entrepreneurs from start-ups like SeaState5, Somnox®, INFINIpipe, ele-

mental water markers, Polytential, DOT ROBOT, Epyon POWER, and others, and got to know the story of their journey 

from an idea to a final product, the challenges faced, and how Yes!Delft provided the perfect environment to work with. 

The visit ended with 

trainees approaching 

different start-ups 

based on their inter-

est from various fo-

cus areas like Artifi-

cial Intelligence, Avia-

tion, BioTech, Block-

chain, CleanTech, 

Complex Technology, 

EdTech, and Ro-

botics. 



UPCOMING EVENTS 

Study trip 2019 

International Dinner 

Paintball Welcome event 

O n the evening of 23rd March, it was the time for 

another multicultural event, ‘International Dinner’. 

Here, the trainees showed their culinary expertise by 

cooking something close to their heart, a dish repre-

senting their country and their culture. This year’s event 

was held at Greenboxes where dozens of spectacular dish-

es were prepared by PDEng’s from different nationality. 

Everyone shared and explained their authentic national 

dish with cans of beer and drinks. The dish which was 

most loved by all and was chosen as the ‘Best Dish’ was 

the Chinese dish ‘Spicy Dry Hot Pot’, prepared by Yuyang 
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I n March, the PDEng programme was present in the biggest career event of the Benelux region, De Delftse Bed-

rijvendagen, organized by the TU Delft study associations - including TG - Technologisch Gezelschap. This three day 

event consisted of trainings, workshops, presentation from companies, interview in situ and possibility to visit these 

companies. According to this information provided by association, more than 140 companies with international pres-

ence had a stand and more than 3000 students attended this event. 

On the second day of the event, the PDEng programme was represented by coordinators and trainees from TU Delft, TU 

Eindhoven and University of Twente. It was an outstanding opportunity not only to promote the perspective of the 

PDEng programme to prospective engineering graduates but also to understand the requirements of these students. 

Trainees also had the opportunity to see other companies and interact with these, both to expose PDEng to the compa-

ny and be exposed to the company. 

Career Fair 

Social events 
Keukenhof Visit 

o ne of the best thing about spring is the flowers 

blooming all around, and what place other than 

Keukenhof could be better to enjoy the scenic beauty. 

A couple of trainees visited Keukenhof this year. They 

had a splendid time enjoying numerous flowers, espe-

cially the huge tulip fields. The trainees who visited it 

for the first time were awestruck by the beauty of 

these flowers and were glad to learn about the history 

of tulips and the time it takes to cultivate them. 
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