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Introduction

lonic Liquids are a new class of fascinating materials, which are believed to play an
important role as a key technology in the near future. Since the first applications are
already at or very close to the market, there is a strong need for commercially
available materials, which are cheap, available, environmentally benign and have a
reproducible quality.

The intention of NEMESIS is to develop and to build up an efficient microreactor-
system for the synthesis of lonic Liquids, which

- has to be tested under industrial conditions,

- leads to a simpler and cheaper continuous process,

- leads to an enhanced quality of the products,

- and leads to drastically reduction of the reaction time.

Our well-positioned consortium (as listed above) has started it's work with beginning
of 2005.

Our Interdisciplinary Consortium

BIAS (Bremer Institute for applied radiation research)
Measuring-technique on the microreactor System

IFAM (Fraunhofer Institute for Manufacturing Technology and Applied Materials

Research )
From the component part to the systen by powder-technological manufacturing technology,
production of the reactor-system.

IOLITEC (lonic Liquids Technologies GmbH & Co KG)
offers R&D-services concerning applications of ionic liquids and supplies high-quality ionic
liquids.

MERCK (Merck KGaA)
Global Supplier: Production and Development of customized ionic liquids.

SCHULZ (Schulz Automatisierungstechnik GmbH)
Specialized in EMSR- and automization technology

UFT (Zentrum fiir Umweltforschung und Umwelttechnologie, Universitat Bremen)
Micro-Process-Engineering and toxicology

Process Technology

To design an optimized micro-reactor-system our team has already investigated
and defined a series of important questions that have to be answered first:

- determination of the unique rheological behavior at different stages of the reaction
- determination of kinetics and thermodynamics

- simulation of hydrodynamic conditions inside the microreactor (Fig. 1).

With a complete set of data, our team will be able to design a reaction channel with
optimal mixing and mass transfer performance.
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Fig. 1. Simulation of hydrodynamics inside the reactor.
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Measurement Technology

To realize an efficient temperature online-control, it is planned to incorporate a
measurement device inside the system. We considered three techniques to be
suitable:

a) Thermal-reflective (Fig.2)

b) Interferometric
c) Intensity

Fig. 2. Thermal-reflective process for the temperature online-control.

Manufacturing Technology

a) Production of three test-structures

Rapid prototyping (RP): Two potential processes for the design of prototypes.
- LASER-Sinter-Process

- 3D-Printing-Process

b) Optimization of structures and tests

¢) Production of optimized structures
“Micro-Metal-Powder-Injection-Molding” (LMIM)

- choice of suitable materials

- choice of suitable tools
- fitting of the “MIM”-process to the chosen material

Fig. 3. Rapid Prototyping. Fig. 4. Example of a Micro-reactor.

Outlook

- collecting important knowledge and data for the numbering-up and for the use of
liquid-systems with fluctuating rheology

- fitting the micro-reactor-system to the synthesis of other ionic liquids and even
other materials

- implementing a new type of manufacturing techniques for the production of
series

- marketing & sales of the new micro-reactor-systems
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