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1. Scientific results 2014 
The projects in the programme are progressing nicely and producing results.  
The project on the behavior of molecules near hydrophobic surfaces has developed as outlined in 
the original proposal. It has produced several papers in respectable journal and is on track for a 
promotion date at the end of this year. 
For the early detection an extension of six months will be needed (Nov-Apr) for the completion of 
the PhD. The outlook for a successful completion is realistic as two publications have now been 
accepted and a third is in preparation. Parts of the original goals have been abandoned and we are 
focusing on the effects of acoustic fields inside structured channels to ensure results on a shorter 
timescale. 
For the ion-selective membranes, a new, more straightforward research line using mixed matrix 
membranes (organic-inorganic hybrid membranes) is recently started and has resulted in submit-
ted publications. A tight working schedule has been put in place. An extension of three months 
(Aug-Oct) is expected to be required for completion. Publications are in preparation. 
For the early mineralization. Two articles have been submitted and the successful completion of 
the PhD is expected for the end of 2015 (within the contract). The thesis will cover early minerali-
zation on surfaces and methods to characterize this early growth (SEM/Raman). Potential for sen-
sor applications will be discussed but it is unlikely at this point that sensor prototypes will be 
completed within the project. 
Overall the participants are performing well and the scientific quality is high. 
 
2. Added value of the programme 
The collaboration is generating new contacts and possibilities. Strong interest by the oil industry 
for the behavior of water and oil near rock (for efficient oil extraction) was expressed and gener-
ated new initiatives. Some have since weathered due to the persistently low oil price but might be 
revived next year. The spectroscopy of the detection of mineralization and pathogen detection is 
also applicable to oil on rock and is potentially producing industry-funded projects on oil. The 
acoustic pre-filtering has generated some interest for both oil separation and water cleaning but no 
further developments have come from that yet. 
On the membrane project collaboration with Wetsus is very good. Also the ties have been 
strengthened with the chemistry group of UTwente since the beginning of the project and recently 
collaboration with The University of Kitakyushu (Japan) and Ege University (Turkey) have been 
set up on the subject of ion selective inorganic materials. The connection to the other groups in the 
programme is less direct at this time but expected to pick up when the SFG on membranes is con-
structed. 
The programme on early mineralization has a strong connection to the early detection and the new 
project on water salt characterization. The connection to Wetsus is also strong and working well. 
The connection to Wetsus is sometimes limited because the fundamental nature of the project has a 
reduced overlap with the more applied projects that Wetsus generally handles. Overall the con-
nection between the projects and the connection with Wetsus is generating both new collabora-
tions and interesting scientific connections. 
 
3. Personnel 
There are four PhDs in this programme and no changes are expected for this. Visits and side-pro-
jects have taken place but not in the context of a position within the programme. 
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4. Publications 
- Barbara Liszka, Hoon Suk Rho, Yoonsun Yang, Aufried Lenferink, Cees Otto and 

Leon Terstappen, 'A microfluidic chip for high resolution Raman imaging of biological cells', 
RSC Adv., 2015, Accepted Manuscript, DOI: 10.1039/C5RA05185A. 

- Jorick van ‘t Oever, Niels Spannenburg, Herman Offerhaus, Dirk van den Ende, Jennifer Herek, 
Frieder Mugele, 'In-chip direct laser writing of a centimeter-scale acoustic micromixer', Journal 
of Micro/Nanolithography, MEMS, and MOEMS, 14(2), 023503 Apr. 1, 2015, 
doi:10.1117/1.JMM.14.2.023503. 

 
5. Valorisation and outreach 
Every project in the programme is linked directly to a number of companies through the Wetsus 
themes. The themes meet regularly where progress is shared with the companies and feedback is 
given. 
 
6. Vacancies 
None. 
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Fact sheet as of 1 January 2015 

 FOM - 10.1362/6 
 datum: 01-01-2015 
 
 
APPROVED INDUSTRIAL PARTNERSHIP PROGRAMME 
 
 
Number i25. 
  
Title (code) Spectroscopic analysis of particles in water (SAPW) 
  
Executive organisational unit BUW 
  
Programme management Dr.ir. H.L. Offerhaus 
  
Duration 2010 - 2015 
  
Cost estimate M€ 1.2 
  
Partner(s) Wetsus, various industrial partners 
  
Concise programme description 
a. Objectives 
The study of the dynamics and reactions of solutes and particles in water requires non-invasive 
techniques that are preferably label-free. These requirements are met by optical probing tech-
niques. This IPP aims at developing and using these techniques to study the behavior of water 
near water-purifying membranes/surfaces, ion-selective membranes, the early formation of cal-
cium (scaling) in water and the detection of pathogens in water. 
All projects are aimed at the purification and quality control of water and have a strong applica-
tion perspective. The studies will result in new water-purifying and ion-selective membranes, new 
purification approaches and anti-fouling strategies, and new approaches for detecting low-con-
centration particles. In this programme we combine detailed knowledge of femtosecond nonlinear 
optical techniques, of water behavior and of water-purifying and ion-selective membranes, putting 
us in an excellent position to make significant progress in the purification and quality control of 
water. 
 
b. Background, relevance and implementation 
Water technology, process technology of water and water management has a long history in the 
Netherlands. The Netherlands play an important international industrial role in many technolo-
gies connected to water such as dredging, shipwreck salvation, and dike construction but also in 
purification and irrigation. Access to clean drinking water is expected to become a political issue in 
the next decade due to climate changes and industrial expansion. Fundamental research of water 
and particulates in water is required to meet increasing demands on water safety and keep the 
Dutch water technology industry in a leading position. 
Much about the fundamental behavior of water is still unknown. It is clear that the water mole-
cules determine much of the behavior of particles in water but how the arrangement of the water 
molecules influences the charge transport or the molecular reactions is an area of active research. 
What forces allow for the existence of 'water bridges', stable centimeter-long threads of water that 
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form in the presence of a high voltage, remains a mystery. The way in which cellular membranes 
manage to selectively address different ions is of key importance for cell biology and of great 
potential to water technology. The prevalence of water is both a blessing and a problem; water 
cannot be labeled or substituted without inducing major changes. To study water in its natural 
state non-invasive approaches such as optical techniques are required. 
 
Funding 
salarispeil cao per 01-07-2012 
 
bedragen in k€ < 2014 2015 2016 2017 2018 2019 > 2020 Totaal 

FOM-basisexploitatie 539 41 - - - - - 580 

FOM-basis investeringen - - - - - - - - 

Doelsubsidies NWO - - - - - - - - 

Doelsubsidies derden - - - - - - - - 

- Wetsus *) 539 41 - - - - - 580 

Totaal 1.078 82 - - - - - 1.160 

*) Deze bijdrage is exclusief het gebruik van laboratoriumfaciliteiten bij Wetsus tijdens de uitvoering van het 
programma. 

 
 
Source documents and progress control 
a) Original programme proposal: FOM-10.0618 
b) Ex ante evaluation: FOM-10.1176, FOM-10.1338, FOM-10.1347 
c) Decision Executive Board: FOM-10.1360 
d) Contract: FOM-10.1363/D 
 
All projects contain collaboration between multiple groups. The PhDs will spend roughly 80% of 
their time at the university and 20% at Wetsus. The PhDs will connect at Wetsus where theme-
meetings will ensure knowledge transfer to companies. Early involvement of the companies 
ensures a focus on relevant issues and innovation potential. The PhDs will also connect with each 
other and staff at bi-annual meetings at the various university locations to share their results and 
knowledge. 
 
Remarks 
The final evaluation of this programme will consist of a self-evaluation initiated by the Programme 
Committee and is foreseen in 2015. 
 
 
 
 
 
 
 MJ par. HOZB 
 
 
Subgebieden: 60% FeF, 30% COMOP, 10% FL 
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Historical overview of input en output 

 

Input personnel (in fte)  finances* (in k€ ) 
WP/V WP/T PhD NWP 

2011 - - 0.8 - 49 

2012 - - 4.0 - 222 

2013 - - 4.0 - 240 

2014 - - 4.0 - 233 

 

Output PhD theses refereed publications other publications & 
presentations 

patents 

2012 - - 17 - 

2013 - - 9 - 

2014 - 3 25 - 

* After closing the financial year. 
 
 
PhD defences 
2012 
None. 

2013 
None. 

2014 
None. 

 

 
 
Patents (new/changes) 
2013 
None. 

2014 
None. 

 
  



 
 
 

 
 
 - 8 - 
 

Overview of projects and personnel 

 
Workgroup FOM-T-02 

Leader Prof.dr. J.L. Herek 
Organisation Twente University 
Project leader Dr.ir. H.L. Offerhaus 
Programme Spectroscopic analysis of particles in water 
Project (title + number) Early detection of pathogens 10SAPW01 
 
FOM employees on this project 
Name  Position Start date End date 
J.J.F. van 't Oever PhD 01 November 2011 31 October 2015 
 
 
Workgroup FOM-T-32 

Leader Prof.dr. L.W.M.M. Terstappen 
Organisation Twente University 
Project leader Dr. C. Otto 
Programme Spectroscopic analysis of particles in water 
Project (title + number) Early mineral depositions from aqueous systems at surfaces 10SAPW04 
 
FOM employees on this project 
Name  Position Start date End date 
B. Liszka PhD 01 January 2012 31 December 2015 
 
 
Workgroup FOM-T-33 

Leader Dr.ir. D.C. Nijmeijer 
Organisation Twente University 
Programme Spectroscopic analysis of particles in water 
Project (title + number) Ion-selective membranes 10SAPW03 
 
FOM employees on this project 
Name  Position Start date End date 
S. Tas PhD 01 August 2011 31 July 2015 
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Group Bakker 

Leader Prof.dr. H.J. Bakker 
Organisation FOM Institute AMOLF 
Programme Spectroscopic analysis of particles in water 
Project (title + number) Water dynamics near hydrophobic membranes 10SAPW02 
 
FOM employees on this project 
Name  Position Start date End date 
S. Strazdaite PhD 01 November 2011 31 October 2015 
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