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Microreaction Technology

IMRET 5 featured more than 80 oral and poster communications, covering the entire interdisciplinary field
from design, production, modeling and characterization of microreactor devices to application of
microstructured systems for production, energy and transportation, including many analytical and biological
applications. A particularly strong topic was the investigation of the potential of microstructuring of reactors
and systems components for process intensification. Perspectives of combining local, in situ, data acquisition
with appropriate microstructuring of actuators and components within chemical and biological devices were
explored in order to enhance process performance and facilitate process control.

Chemical Micro Process Engineering

Micro process engineering is approaching both academia and industry. With the provision of micro devices
and systems by commercial suppliers, one main barrier for using these units has been eliminated. More and
more they become familiar, thereby being one facet of the upheaval in chemical industry. This book focuses
on processes rather than on devices: what is 'before' and 'behind' micro device fabrication. A comprehensive
and detailed overview is given on: - A multi-faceted, hierarchic analysis of chemical micro process
technology - Modelling and simulation of micro reactors - Liquid- and liquid/liquid-phase reactions -
Gas/liquid reactions - Gas-phase reactions (heterogeneous catalysis)

Microreactors for Gas/Liquid Reactions

The widespread adoption of microreactors has been hindered by a lack of knowledge regarding rules and
parameters needed for their design. This dissertation deals with the investigation of interfacial area and liquid
mass transport in microreactors for gas/liquid reactions. Observations of a reduction in conversion occurring
when changing from a glass laboratory device to a stainless steel process device motivated investigations into
the effect of material and surface properties on the gas/liquid flow and reaction. This work takes a look inside
the machined microstructures produced at the Institute for Micro Process Engineering of the Karlsruhe
Institute of Technology and investigates the nature of the solid surfaces resulting from the machining
process—the surface roughness and the contact angle of the resulting surface. The effect of wettability on
gas/liquid flow in microreactors has been investigated in capillaries of various materials. The absorption of
carbon dioxide into aqueous solutions of sodium hydroxide has been used to investigate gas/liquid flow and
reaction in capillaries and in a microstructured falling film reactor. Under certain limiting assumptions
depending upon the exact rates of reaction and transport, values of the interfacial area and liquid mass
transport coefficient can be derived from measurements of reaction. This dissertation contributes a small step
towards a better understanding of how measurements of the interfacial area and mass transfer coefficient can
be performed, demonstrates why the effect of material wettability cannot be ignored, and provides a stronger
basis for further work in the development of general correlations describing microstructured gas/liquid
reactors.



Micro Process Engineering, 3 Volume Set

This three-volume handbook provides an overview of the key aspects of micro process engineering. Volume
1 covers the fundamentals, operations and catalysts, volume 2 examines devices, reactions and applications,
with volume 3 rounding off the trilogy with system, process and plant engineering. Fluid dynamics, mixing,
heat/mass transfer, purification and separation microstructured devices and microstructured reactors are
explained in the first volume. Volume 2 segments microreactor design, fabrication and assembly, bulk and
fine chemistry, polymerisation, fuel processing and functional materials into understandable parts. The final
volume of the handbook addresses microreactor systems design and scale-up, sensing, analysis and control,
chemical process engineering, economic and eco-efficiency analyses as well as microreactor plant case
studies in one book. Together, this 3-volume handbook explains the science behind micro process
engineering to the scale-up and their real life industrial applications.

Microreactor Technology and Process Intensification

Microreaction technology, with its unprecedented heat and mass transfer advantages as well as uniform
residence time and flow pattern, is one of the few technologies with potential to develop efficient,
environmentally benign, and compact processes. Novel fabrication and processing techniques, equipment,
and operational methods are resulting in spectacular developments that go beyond \"traditional\" chemical
engineering. These new developments promise improvements in process plants, and lead to the
transformation of our concept of chemical plants into compact, safe, energy-efficient, and environmentally
sustainable processes. Microsystems are now available in many devices for commercial applications
including: micromixers and microreactors as alternative to batch production in pharmaceutical and fine
chemical industry, lab-on-chip devices, microsensors, advanced rapid throughput chemical and catalyst
screening tools (e.g. combi), distributed or portable power and chemical production, distributed heating and
cooling, and even out of this world applications with NASA. A wide diversity of subjects are discussed in
this book ranging from catalysis to fuel processing to combinatorial techniques to separations to novel
reactors all of which are enabled by microtechnology principles. World renowned pioneers (Klavs Jensen,
Volker Hessel, Jennifer Holmgren, and Galip Akay) provide accounts on both historical developments and
the current state of the art as well as insights into future research and development in microreactor and
process intensification. Research and developments are presented by industry, universities, U.S. National
Laboratories, and other laboratories located in the United States and throughout the world. It is composed of
peer-reviewed chapters from both contributing and invited authors. The review and original research topics
include (1) introductory and general overviews, (2) microreactors- including catalysts for microreactors, fuel
processors, milli-second contact time catalysis, gas to liquid technology, and biomass conversion; and (3)
process intensification such as micro mixers, reactive membranes, and intensification of separation
operations.

New Avenues to Efficient Chemical Synthesis

In modern drug discovery and development, chemical synthesis is one of the key technologies. For the rapid
preparation of new test compounds and drug development candidates, several innovative technologies with
great potential have emerged. This book offers a compact overview of the current status of these technologies
and includes many real-life examples from industry and academic institutions.

Dekker Encyclopedia of Nanoscience and Nanotechnology

Conservation and Restoration of Glass is an in-depth guide to the materials and practices required for the care
and preservation of glass objects. It provides thorough coverage of both theoretical and practical aspects of
glass conservation. This new edition of Newton and Davison's original book, Conservation of Glass, includes
sections on the nature of glass, the historical development and technology of glassmaking, and the
deterioration of glass. Professional conservators will welcome the inclusion of recommendations for
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examination and documentation. Incorporating treatment of both excavated glass and historic and decorative
glass, the book provides the knowledge required by conservators and restorers and is invaluable for anyone
with glass objects in their care.

Conservation and Restoration of Glass

The Microfluidics and Nanofluidics Handbook: Two-Volume Set comprehensively captures the cross-
disciplinary breadth of the fields of micro- and nanofluidics, which encompass the biological sciences,
chemistry, physics and engineering applications. To fill the knowledge gap between engineering and the
basic sciences, the editors pulled together key

Microfluidics and Nanofluidics Handbook

This one-stop reference is the first book on this emerging and rapid developing field with a focus on
synthesis and catalysis. As such, it covers all aspects from academia and industry in a clearly structured way.
Leading experts provide the background information as an initial aid for newcomers to the field, while
chapters on different reaction types and industrial applications make this an equally vital resource for
specialists.

Microreactors in Organic Synthesis and Catalysis

Written by a team of internationally recognized experts, this book addresses the most important types of
catalytic reactions and catalysts as used in industrial practice. Both applied aspects and the essential scientific
principles are described. The main topics can be summarized as follows: heterogeneous, homogeneous and
biocatalysis, catalyst preparation and characterization, catalytic reaction engineering and kinetics, catalyst
deactivation and industrial perspective.

Basic Principles in Applied Catalysis

Focusing on a description of the technologies and methodologies for computer-aided conceptual design, this
book covers the design, modeling and simulation of micropower generation devices. The articles are authored
by internationally recognized experts in the field, who take the reader from fundamentals and design aspects
to numerous power generation strategies and system engineering. The comprehensive coverage also extends
to fuel processing, energy conversion, material and heat management, device operation, economics and
quality control. For materials scientists, chemists, physicists, process engineers and those in power
technology.

Microfabricated Power Generation Devices

The Microfluidics and Nanofluidics Handbook: Two-Volume Set comprehensively captures the cross-
disciplinary breadth of micro- and nanofluidics, which encompass the biological sciences, chemistry, physics
and engineering applications. To fill the knowledge gap between engineering and the basic sciences, the
editors pulled together key individuals, w

6th International Conference on Microreaction Technology

Provides in depth reviews on current progress in the fields of asymmetric synthesis, organometallic
chemistry, bioorganic chemistry, heterocyclic chemistry, natural product chemistry, and analytical methods
in organic chemistry. Each issue is edited by an appointed Executive Guest Editor
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Microfluidics and Nanofluidics Handbook, Two Volume Set

Tiny devices with huge potential! New concepts of chemical synthesis have led to an increasing demand for
miniaturization and more complex systems. Microreaction technology is a hot topic as it opens completely
new possibilities for chemical engineering, combinatorial chemistry, and biotechnology. Small, inexpensive,
independent, and versatile devices ensure many reactions achieve maximum selectivity, minimum waste,
minimum investment, a better control of the process, safe manufacture and production on demand - to create
a more efficient process. This book outlines the fabrication techniques of microfluidic components, unit
operations of micro-chemical engineering and current world-wide activities. Requirements with respect to
needs of the chemical industry have been included. Chemists, chemical engineers, biotechnologists, process
engineers, microsystem technologists in the chemical and pharmaceutical industry and academia, as well as
manufacturers of analytical instruments, will find this book a state-of- the-art review of this extremely
interesting and rapidly developing field.

Current Organic Chemistry

This guide compiles research and frontline developments in the science of process intensification (PI). It
illustrates the design, integration and application of PI principles and structures for the development and
optimization of chemical and industrial plants.

Microreactors

Miniaturization has cost and time-saving advantages for numerous applications in chemistry, pharmacy,
medicine and biotechnology. Additionally, microreaction technology offers new solutions for the automobile
industry and environmental technology, e.g. fuel cells, or mobile sensor systems for on-the-spot analysis.
Therefore, the 3rd International Conference on Microreaction Technology - IMRET 3 is an important forum
for creating awareness of the wide variety of the new trends in this up-and-coming discipline.

Re-Engineering the Chemical Processing Plant

Microreaction technology was conceived, thanks to the advances on microfabrication by the semiconductor
industry. The first applications of microchannels used for performing reactions date back to the early
nineties. Since then, many conferences dedicated to this topic are held worldwide such as the International
Microreaction Technology Conference (IMRET) or the International Conference on Microchannels and
Minichannels. The small dimensions of the microchannels lead to very high heat and mass transfer rates,
reactions are therefore performed very efficiently on these devices. However, the small dimensions of the
channels lead to high pressure drops. In addition, microchannels are very susceptible to clogging. This thesis
studies the effect of different microchannel configurations in terms of mixing, mass transfer, residence time
distribution and reaction. The objective is to design microreactors which incorporate different structures
which make them efficient in terms of heat/mass transfer, but do not have the issue of high pressure drop and
channel blockage.

Journal of Propulsion and Power

This book is a printed edition of the Special Issue \"Design and Engineering of Microreactor and Smart-
Scaled Flow Processes\" that was published in Processes

10th International Conference on Microreaction Technology

Completely revised and updated to reflect the current IUPAC standards, this second edition is enlarged by
five new chapters dealing with the assessment of energy potential, physical unit operations, emergency
pressure relief, the reliability of risk reducing measures, and process safety and process development. Clearly
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structured in four parts, the first provides a general introduction and presents the theoretical, methodological
and experimental aspects of thermal risk assessment. Part II is devoted to desired reactions and techniques
allowing reactions to be mastered on an industrial scale, while the third part deals with secondary reactions,
their characterization, and techniques to avoid triggering them. Due to the inclusion of new content and
restructuring measures, the technical aspects of risk reduction are highlighted in the new section that
constitutes the final part. Each chapter begins with a case history illustrating the topic in question, presenting
lessons learned from the incident. Numerous examples taken from industrial practice are analyzed, and each
chapter concludes with a series of exercises or case studies, allowing readers to check their understanding of
the subject matter. Finally, additional control questions have been added and solutions to the exercises and
problems can now be found.

Tenth International ceramics congress

Particulate Crystal Characteristics; Fluid-particle Transport Processes; Crystallization Principles and
Techniques; Crystal Formation Processes; Crystallizer Design and Operation; Solid-Liquid Separation
Processes; Design of Crystallization Process Systems.

Micromachining and Microfabrication Process Technology

Direct Natural Gas Conversion to Value-Added Chemicals comprehensively discusses all major aspects of
natural gas conversion and introduces a broad spectrum of recent technological developments. Specifically,
the book describes heterogeneous and homogeneous catalysis, microwave-assisted conversion, non-thermal
plasma conversion, electrochemical conversion, and novel chemical looping conversion approaches. Provides
an excellent benchmark resource for the industry and academics Appeals to experienced researchers as well
as newcomers to the field, despite the variety of contributing authors and the complexity of the material
covered Includes all aspects of direct natural gas conversion: fundamental chemistry, different routes of
conversion, catalysts, catalyst deactivation, reaction engineering, novel conversion concepts,
thermodynamics, heat and mass transfer issues, system design, and recent research and development
Discusses new developments in natural gas conversion and future challenges and opportunities This book is
as an excellent resource for advanced students, technology developers, and researchers in chemical
engineering, industrial chemistry, and others interested in the conversion of natural gas.

Chemical Engineering Progress

This volume consists of a collection of articles for the proceedings of the 40th Taniguchi Symposium
Analysis and Geometry in Several Complex Variables held in Katata, Japan, on June 23-28, 1997. Since the
inhomogeneous Cauchy-Riemann equation was introduced in the study of Complex Analysis of Several
Variables, there has been strong interaction between Complex Analysis and Real Analysis, in particular, the
theory of Partial Differential Equations. Problems in Complex Anal ysis stimulate the development of the
PDE theory which subsequently can be applied to Complex Analysis. This interaction involves Differen tial
Geometry, for instance, via the CR structure modeled on the induced structure on the boundary of a complex
manifold. Such structures are naturally related to the PDE theory. Differential Geometric formalisms are
efficiently used in settling problems in Complex Analysis and the results enrich the theory of Differential
Geometry. This volume focuses on the most recent developments in this inter action, including links with
other fields such as Algebraic Geometry and Theoretical Physics. Written by participants in the Symposium,
this vol ume treats various aspects of CR geometry and the Bergman kernel/ pro jection, together with other
major subjects in modern Complex Analysis. We hope that this volume will serve as a resource for all who
are interested in the new trends in this area. We would like to express our gratitude to the Taniguchi
Foundation for generous financial support and hospitality. We would also like to thank Professor Kiyosi Ito
who coordinated the organization of the symposium.
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Fuel Cell Science, Engineering and Technology

Micro process engineering is approaching both academia and industry. With the provision of micro devices,
systems and whole plants by commercial suppliers, one main barrier for using these units has been
eliminated. This book focuses on processes and their plants rather than on devices: what is 'before', 'behind'
and 'around' micro device fabrication - and gives a comprehensive and detailed overview on the micro-
reactor plants and three topic-class applications which are mixing, fuel processing, and catalyst screening.
Thus, the book reflects the current level of development from 'micro-reactor design' to 'micro-reactor process
design'.

Microreaction Technology: Industrial Prospects

There are several physico-chemical processes that determine the behavior of multiphase fluid systems – e.g.,
the fluid dynamics in the different phases and the dynamics of the interface(s), mass transport between the
fluids, adsorption effects at the interface, and transport of surfactants on the interface – and result in
heterogeneous interface properties. In general, these processes are strongly coupled and local properties of
the interface play a crucial role. A thorough understanding of the behavior of such complex flow problems
must be based on physically sound mathematical models, which especially account for the local processes at
the interface. This book presents recent findings on the rigorous derivation and mathematical analysis of such
models and on the development of numerical methods for direct numerical simulations. Validation results are
based on specifically designed experiments using high-resolution experimental techniques. A special feature
of this book is its focus on an interdisciplinary research approach combining Applied Analysis, Numerical
Mathematics, Interface Physics and Chemistry, as well as relevant research areas in the Engineering
Sciences. The contributions originated from the joint interdisciplinary research projects in the DFG Priority
Programme SPP 1506 “Transport Processes at Fluidic Interfaces.”

Microfluidics and BioMEMS

Fuel Cells: Technologies for Fuel Processing provides an overview of the most important aspects of fuel
reforming to the generally interested reader, researcher, technologist, teacher, student, or engineer. The topics
covered include all aspects of fuel reforming: fundamental chemistry, different modes of reforming, catalysts,
catalyst deactivation, fuel desulfurization, reaction engineering, novel reforming concepts, thermodynamics,
heat and mass transfer issues, system design, and recent research and development. While no attempt is made
to describe the fuel cell itself, there is sufficient description of the fuel cell to show how it affects the fuel
reformer. By focusing on the fundamentals, this book aims to be a source of information now and in the
future. By avoiding time-sensitive information/analysis (e.g., economics) it serves as a single source of
information for scientists and engineers in fuel processing technology. The material is presented in such a
way that this book will serve as a reference for graduate level courses, fuel cell developers, and fuel cell
researchers. Chapters written by experts in each area Extensive bibliography supporting each chapter
Detailed index Up-to-date diagrams and full colour illustrations

Reliability, Testing, and Characterization of MEMS/MOEMS.
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