目前在招的博士生项目选

下面是荷兰TU/e招聘国家公派留学人员项目选，欢迎联系申请，如你计划开展其他项目的研究，也欢迎同闫克平教授联系，在化工、能源、电气、生物等领域都有计划招聘。
email: kyan@zju.edu.cn
项目名称
1. Drying of waterborne coatings -1 
2. Drying of waterborne coatings -2
3. Transport through polymeric coatings on porous substrates

4. Chloride transport in cracked concrete

5. NRSCC project – Advanced Catalytic Capillary Microreactors

6. EU project ProAChIm "Combining efforts in enzyme and process engineering to improve access to multifunctional chiral intermediates"

7. Laser-assisted accelerators 

8. Ultrafast electron diffraction & microscopy 

9. Strong interactions in quantum gases 

10. Ultracold electron and ion beams 

11.  Nanowire Thermoelectric Energy conversion

12. Few-body systems with strong interactions

13. Nanowire Thermoelectric Energy conversion

14. Jaap den Toonder教授项目
15. Tuning of pulsed power driven electron impact processing

16. Embedded Array Chemical Transistor Technology

详细介绍

1-2, PhD positions:  “Drying of waterborne coatings”

Groups Transport in Permeable Media (TPM) and Mesoscopic Transport Physics (MTP) at the Technological University Eindhoven (TU/e)

The research project is positioned within the field of transport in porous media and coatings. In the group TPM the combined water and ion transport in permeable materials are studied by experimental techniques based on Nuclear Magnetic Resonance, like MRI (Magnetic Resonance Imaging). A significant part of the research efforts concentrates on imaging processes in coatings. Recently, a unique MRI facility has been built in the group TPM, which enables depth profiling with a resolution of 5 μm. The group MTP has expertise in the field of mesocopic simulation methodologies for complex fluids.

Project description

Coatings are meant to cover substrates for both esthetical and protective reasons. Due to environmental issues the market is shifting from solvent based coatings towards waterborne coatings. Waterborne coatings are dispersions of polymeric particles in water. The drying of waterborne coatings is only partly understood. Especially the distribution of water through the coating and its consequence on the mechanical properties are poorly understood. In this project two PhD students will investigate this topic experimentally and via simulations.

PhD 1 (TPM) – He/she will study drying coating films with high resolution MRI and DWS (Diffusive Wave Scattering) as a function of the environmental conditions and the chemical composition of the polymer in the coating. Water distributions in the coating will be measured with MRI and the mechanical properties will be traced with DWS.

PhD 2 (MTP) – He/she will develop a simulation model based on a hybrid model of MD (Molecular Dynamics) and LB (Lattice Boltzmann). This model will be used to simulate drying of deformable particle dispersions, which represent the water soluble coating system.

This project will be carried in cooperation with TNO, and industrial partners DSM Neoresins and Drywoord. 

Requirements

We are looking for a highly motivated candidate who has a master in physics and/or physical chemistry. The candidate has good experimental skills and is motivated for working in interdisciplinary teams. Knowledge of transport phenomena, and/or polymeric systems is an advantage. Foreign candidates should master the English language.

More information and application

More information can be obtained from Prof. Dr. Ir. O.C.G. Adan (Tel: +31.6.51425805, email:

O.C.G.Adan@tue.nl) or Dr. Ir. H.P. Huinink (Tel.: +31.40.2475375, email: H.P.Huinink@tue.nl)

3, PhD position: “Transport through polymeric coatings on porous substrates”

Group Transport in Permeable Media (TPM) at the Technological University Eindhoven (TU/e)

The research project is positioned within the field of transport in porous media and coatings. In the group TPM the combined water and ion transport in permeable materials are studied by experimental techniques based on Nuclear Magnetic Resonance, like MRI (Magnetic Resonance Imaging). A significant part of the research efforts concentrates on imaging processes in coatings. Recently, a unique MRI facility has been built in the group TPM, which enables depth profiling with a resolution of 5 μm.

Project description

Coatings are meant to cover substrates for both esthetical and protective reasons. The barrier property of a coating are important for protecting substrates against water. Especially in the built environment coatings are applied on porous substrates like wood, concrete, bricks, etc. Porous substrates influence the coating structure at the moment of application. Nevertheless, most water uptake studies are done on free polymer films or on coatings applied on non-porous substrates. Therefore, in this project water transport through coatings on wood will be studied. With the MRI facilities within the group water distribution in both the polymer layer and the wood can be imaged. 

Requirements

We are looking for a highly motivated candidate who has a master in physics and/or physical chemistry. The candidate has good experimental skills and is motivated for working in interdisciplinary teams. Knowledge of transport phenomena, and/or polymeric systems is an advantage. Foreign candidates should master the English language.

More information and application

More information can be obtained from Prof. Dr. Ir. O.C.G. Adan (Tel: +31.6.51425805, email:

O.C.G.Adan@tue.nl) or Dr. Ir. H.P. Huinink (Tel.: +31.40.2475375, email: H.P.Huinink@tue.nl)

4, PhD position: “Chloride transport in cracked concrete”

Groups Transport in Permeable Media (TPM) at the Technological University Eindhoven (TU/e)

The research project is positioned within the field of transport in porous media and coatings. In the group TPM the combined water and ion transport in permeable materials are studied by experimental techniques based on Nuclear Magnetic Resonance, like MRI (Magnetic Resonance Imaging). A significant part of the research efforts concentrates on understanding the damage mechanisms in porous materials. For this research the group has various state of art NMR scanners for nod destructively measuring the moisture and ion transport.

Project description

The major degradation mechanism in concrete structures is corrosion of reinforcement due to chloride penetration. Corrosion reduces serviceability and safety due to cracking and spalling of concrete and loss of steel cross section. Recently, service life design has moved from prescriptive to model and performance based. The current approach aims at postponing initiation of corrosion until the end of the required service life with a predetermined reliability, based on simplified modelling of transport in uncracked concrete and testing of laboratory samples for chloride diffusion. Real structures under service load contain cracks and execution defects. Cracks are fast transport routes for chloride, but the effect is mitigated by poorly known mechanisms such as self-healing and crack blocking. Current models do not cover the effect of cracks, voids and compaction defects in concrete on chloride transport and corrosion initiation, rendering them less robust than acceptable. 
This projects aims at understanding of mechanisms that control chloride transport, and the influence of cracks on the transport. The study the transport of chloride and other relevant substances in concrete a non-destructive, high temporal and spatial resolution nuclear magnetic resonance (NMR) setup capable of quasi-simultaneously measuring Na, Cl and moisture will be developed within this project.

Requirements

We are looking for a highly motivated candidate who has a master in physics and/or physical chemistry/ civil engineering.The candidate has good experimental skills and is motivated for working in interdisciplinary teams. Knowledge of transport phenomena, and/or concrete technology is an advantage. Foreign candidates should master the English language.

More information and application

More information can be obtained from Prof. Dr. Ir. O.C.G. Adan (Tel: +31.6.51425805, email:

O.C.G.Adan@tue.nl) or Dr. L. Pel (Tel.: +31.40.2473406, email: L.Pel@tue.nl)

5, PhD position: NRSCC project – Advanced Catalytic Capillary Microreactors (supervisor Dr.ir. T.A. Nijhuis)

Microreactors have been a topic of great interest in the chemical industry in the recent years. They have excellent heat and mass transfer properties, which allow for a high productivity, as well as a high control over the reaction, which makes high selectivities possible. In this way microreactor technology helps us develop green and clean processes.

Most chemical reactions, however, require the use of a catalyst. A problem is that conventionally shaped catalysts cannot be incorporated easily in a microreactor and that their properties are not optimized for the excellent mass transfer characteristics of a microreactor. In this project, we will develop new and efficient manners to create catalytic coatings inside (capillary) microreactors. The main applications for these catalytic microreactors will be for fine chemistry and pharmaceuticals production.

6, PhD position: EU project ProAChIm "Combining efforts in enzyme and process engineering to improve access to multifunctional chiral intermediates" (supervisor Prof.dr. V. Hessel)

"As most of the top-selling drugs today contain stereogenic centres, their synthesis often relies on small chiral building blocks. The suggested project addresses the latter issue by focusing on the synthesis of a-amino-alcohols - a building block used for instance in the synthesis of various b-sympathomimetics. Enantiomerically enriched a-amino-alcohols can be provided in an ecological and economical way by using enzymes which are capable of connecting two molecules and forming two stereocenters simultaneously - so called threonine aldolases (TA). Thus one aim of this project is identification of new TAs which are subsequently optimised through directed evolution and site-directed mutagenesis guided by in silico enzyme design. The second main focus of the project - and actually to be done under main involvement of the SCR group at Eindhoven University - is on process engineering which is necessary in order to provide not only enzymes but a whole process allowing for the efficient synthesis of a-aminoalcohols. The latter, quite challenging, task includes shifting the equilibrium of the enzymatic reaction by a consecutive reaction which furthermore enables alteration of the primary product towards desired specifications. As the project aims for generating an efficient and thus industrially viable process, all reactions will be carried out in micro-structured reactors (to be designed and manufactured by the new PhD in the SCR group) and with appropriate flow-chemistry conditions which bring about the desired process intensification (e.g. much higher selectivity, by orders-of-magnitude higher reaction rates, improved safety in otherwise inaccessible process regimes). Through their unique flow conditions, the improved heat and mass-transfer totally new processing regimes (Novel Process Windows) are accessible."

[image: image1.emf]12 Few-body systems with strong interactions

Experiments with strongly interacting ultracold atoms have discovered an e_ect which was predicted 40 years ago in the context of nuclear physics. This is the E_mov e_ect, where three particles can be bound together in a scenario of in_nitely many bound states converging onto the dissociation threshold. Universal relations, as well as the tunability of the interaction, make that this e_ect can be studied conveniently in atoms physics. However, not all observations reveal universality, and some experiments are contradicting each other. For this research programme, the Ph.D student will investigate the transition from universal to non-universal three-body physics by manipulating two-body interactions, and study the discrepancies in the experimental observations. Part of the project is also to study how few-body systems such as E_mov trimers can be associated and stabilized by putting them in optical lattices, using radio-frequency techniques. Realization of stable few-body objects allows for a direct experimental observation of such systems. This project will be also of interest to other research fields, such as nuclear and cluster physics, as well as to many-body physics of ultra cold gases and condensed matter systems.

The reason that the E_mov e_ect was not discovered in nuclear systems lies in the fact that it is very di_cult to manipulate the strong nuclear forces. In atomic systems, however, the atom-atom interaction can be tuned via Feshbach resonances by varying the magnetic field. The two-body scattering length diverges on resonance to in_nity, and is typically described by the dispersive formula

[image: image3.emf]
with abg the background value of the scattering length, B the magnetic _eld, B0 the resonance position, and _B the width of the resonance. At the basis of a successful research project on ultracold strongly-interacting few-body systems, a thorough understanding of two-body interactions in all its complexities is required, since the few-body properties crucially depend on it. Moreover, detailed knowledge of the interaction potentials is needed to be able to perform high-precision calculations. Our group is highly experienced in ultracold two-body interactions, in particular in the strongly interacting regime. For this project we will make use of numerical calculations, which are based on a coupled-channels method, which allows for an exact treatment of the scattering properties and bound state spectrum of the spin-dependent interaction problem. However, we will also use very powerful analytical methods, for instance the Asymptotic Bound state Model that we developed, and which was very powerful to analyze measured Feshbach resonance spectra.

The two main objectives of this proposal can be summarized as follows:

Objective 1: Study universal to non-universal three-body physics by manipulating two-body interactions. Solve the current discrepancy in observations of universal versus non-universal three-body physics.

Objective 2: Investigate how few-body systems such as E_mov trimers can be associated and stabilized, by using optical lattices and radio-frequency techniques.

Advisor: dr.ir. Servaas Kokkelmans, Coherence and Quantum Technology group, Department of Physics, Eindhoven University of Technology

13 Nanowire Thermoelectric Energy conversion

Responsible: Dr. R.W. van der Heijden, Dept. Applied Physics, TU/e

Collaboration: Prof. dr. Bakkers, dr. J.E.M. Haverkort, Dept. Applied Physics, TU/e

In this project, Silicon superlattice nanowires, grown by Chemical Vapour Deposition on metal catalyst particles, are investigated for thermoelectric power generation from (waste) heat or for cooling. The extreme dimensions of these nanowires provide relatively strong thermopower, fair electrical conductivity, along with extremely low thermal conductivity, which are the key requirements for efficient thermoelectric energy conversion. The absence of mechanical parts makes such devices attractive because of their high reliability, small size and no noise. The project will imply electrical and thermal characterization of single wires on nm length scales.   

联系人

 Prof. dr. K.A.H. van Leeuwen, Director of Education, Applied Physics
Eindhoven University of Technology
Physics Dept., room Nlaag a1.20
P.O. Box 513, 5600 MB Eindhoven,  The Netherlands

Tel.       31-40-2474174 or ...4094，   31-6-53642507 (cellular)， 31-40-2474048 (secretary)
FAX        31-40-2474306，  E-mail     K.A.H.v.Leeuwen@tue.nl
14 Jaap den Toonder教授项目
基于“国家留学基金管理委员会（CSC）与埃因霍温理工大学（TU/e）联合奖学金项目”，该校Jaap den Toonder教授（见链接）有意招收我校学生成为他课题组的博士生（4年），主要研究方向为利用机械特性识别循环肿瘤细胞，采用微流控芯片技术研究循环肿瘤细胞的机械特性进而达到识别的目的。欢迎拥有化学、生物、生物医学工程、物理、数学背景的同学前来申请。Jaap den Toonder教授是荷兰埃因霍温理工大学兼职教授，荷兰飞利浦研发中心Chief Technologist，国际著名杂志Lab Chip（IF：6.34）编委会成员。联系地址: email: J.M.J.d.Toonder@tue.nl
15， Tuning of pulsed power driven electron impact processing 

Ingredients of research:

a. Focus on Electron impact processing
b. Development of optimizations, including Pulsed power system; Reactor system; Discharge distribution; Liquid system; Collection system

c. Study of underlying mechanisms, including Electrical matching, Chemical kinetic model, Streamer distribution, Electron energy distribution, Wall interactions, Fluid dynamics

d. Verifications, including Typical processes such as NOx removal and VOC removal, Chemical measurements by GCMS, UV and IR, Comparison with various modeling

Contacts:  Dr.ir. Bert van Heesch, Corona Discharges and Pulsed Power Systems

Department of Electrical Engineering, P.O. Box 513, CR 1.11, 5600 MB Eindhoven, The Netherlands
T +31 40 247 4493/3993, F+31 40 245 07 35, email : e.j.m.v.heesch@tue.nl
16，  Embedded Array Chemical Transistor Technology
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An important ingredient in our philosophy is the replacement of the usual thermal activation of chemical processes by smarter, dynamical activation methods. Traditionally, there are four variables used to control chemical processes: temperature, pressure, concentration and residence time. With this program we aim to add a fifth degree of freedom: controlling the catalytic surface condition by smart activation. The direct local and dynamic influencing of the conditions at the catalytic sites, introduces a new and precise way of controlling reaction paths and their rates. This opens reaction pathways with involvement of reactive species in concentrations and configurations different than in the conventional steady-state approach of catalytic processes. Conventional reaction complexes that need or create excess heat in order to run can be replaced by alternatives that operate highly energy efficient by precise activation of molecular states.  The presently considered smart activation approaches is non-thermal activation (NTA) by an embedded electrode array that produces energetic electrons and E-fields at the catalytic surface. With NTA accelerated electrons from field emission or surface plasma, excite species locally and precisely and enable adsorption/reactions to take place on the catalyst. Since the new activation technique has the potential to greatly enhance chemisorption, the range of catalyst materials does not have to be restricted anymore to the traditional well adsorbing metals. Instead, the choice of catalytic material can be much widened and focused on e.g. optimum reaction and desorption properties. Earlier work on plasma-assisted catalysis encountered a few major difficulties:

· Absence of precisely tuned activation

· Ineffective creation of radicals

· Weak contact between most of the plasma and the catalytic surface

The present approach entirely circumvents these problems and is therefore incomparable with this older work.

The research line is also distinct from so-called non-thermal plasma chemistry because it acts exclusively at the catalyst surface and it uses pre-defined energy and E-field. It is also far from microwave chemistry, which is steady state and proven to only add heat. The innovation of the proposed research is precise tuning of the (non-thermal) activation of processes. By applying precisely the necessary energy in the right location the reaction pathways are controlled accurately, fast and efficiently in comparison to conventional (steady state) chemistry. This means processes with the following properties can be created:

· Energy efficient due to precise activation

· High yields at low bulk temperature/pressure

· Multiple catalysts/reaction complexes can be combined in one reactor

· Product distributions unattainable at steady state

· Size reduction

The reactor processes to be tested can be e.g. polymerization, pollutant removal, or fuel conversion
Contacts:  Dr.ir. Bert van Heesch, Corona Discharges and Pulsed Power Systems

Department of Electrical Engineering, P.O. Box 513, CR 1.11, 5600 MB Eindhoven, The Netherlands
T +31 40 247 4493/3993, F+31 40 245 07 35, email : e.j.m.v.heesch@tue.nl
Application Form Chinese CSC candidates

Applicant

Title:

First name:

Last name:

Male/Female:

Date of birth:

Place of birth:

Country of birth:

Home address:

Home phone number:

E-mail address:

Work address:

Work phone number:

Supervisor at Eindhoven University of Technology

Name:

Department:

E-mail address:

Home University

Name of the University:

Name of contact person:

E-mail address of contact person:

Home University Supervisor

Title:

First name:

Last name:

Address:

Phone Number:

E-mail address:

Research field:

Research plan for project at Eindhoven University of Technology 

(max. 800 words):

Motivation

 (max. 200 words)

I have completed this form truthfully,

Place/Date/Signature

