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Session 128 - Plenary Talk - Mixing of Miscible Fluids in Microstructured Mixers 
Chair: Yong Wang 
 
1 128a Mixing of Miscible Fluids in Microstructured Mixers 

Friedhelm Schoenfeld, Holger Loewe, Patrick Loeb and Volker Hessel 
4 128b Microreaction for Pharmaceutical Manufacturing 

Adeniyi Lawal, Donald Kientzler, Raghunath Halder, Ronald S. Besser, S. Kiang, Sunitha 
Tadepalli and Woo Lee 

5 128c A CFD model for characterising axial mixing in microreactors operating under 
Taylor flow 
Asterios Gavriilidis, Panagiota Angeli and Wael Salman 

7 128d Effective Mixing by the Use of Convective Micro Mixers 
Michael Engler, Norbert Kockmann, Peter Woias and Thomas Kiefer 

24 128e Development of a New Micromixer for Rapid Mixing Utilizing Kinetic Energy 
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32 128f Theoretical and numerical investigation of mixing processes in a T-shaped 
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50 129c A Novel Production Microstructured Mixer - Characterization of Mixing 
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Bernd Werner, Holger Loewe, Patrick Loeb, Volker Hessel and Yong Men 

53 129d Mixing In Structured Microchemical Devices 
Dionisios Vlachos and Soumitra Deshmukh 

55 129e Microchannel Absorption for Portable Heat Pumps 
Susie Stenkamp and Ward E. TeGrotenhuis 

56 129f A Centrifuge-Based Microreactor 
Hans-Peter Schlosser, Jens Ducrée, Roland Zengerle and Stefan Haeberle 

62 129g Experimental Benchmark of a Metallic Micro-Separator/Classifier 
Compared with Representative Hydrocyclone 
Kohei Ogawa, Nobuo Oozeki and Shinichi Ookawara 

67 129h Pinched Flow Fractionation: A New Method for Continuous Particle 
Classification Using Microfabricated Structures 
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Masahiro Yasuda 
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Craig M. Miesse, Rich Masel and Shaurya Prakash 

72 130c Quantitative Prediction of Separation Efficiency of a Micro-
Separator/Classifier by Euler-Granular Model 
David Street, Kohei Ogawa and Shinichi Ookawara 

81 130d Experimental Investigation of Micromixing in T-shaped Micromixers using T-
LIF and T-PIV 
Marko Hoffmann, Michael Schlüter and Norbert Räbiger 

82 130e Compact Model for a Modular Split-and-Recombine Micromixer 
Claudio Cupelli, Jens Ducrée, MARK Santer, Peter Koltay and Roland Zengerle 

88 130f High-Speed Videography of Microchannel Array Evaporators 
Juergen J. Brandner, Klaus Schubert and Torsten Henning 

94 130g DNS Based Evaluation of Residence Time Distribution for Bubble Train Flow 
in a Square Mini-Channel  
Alexandru Onea, Braduts Ghidersa, Martin Woerner 

95 130h Compact, Efficient Microreactors for Steam Reforming of Methanol  
Abhaya Datye, Ayman Karim, Jaime Bravo, Travis Conant 

96 130i Modeling a Structured Reactor Based on a Plate Heat Exchanger Design 
Jean Pierre Leclerc, Mahvand Vafaei 

 
Session 131 - Microstructured Reactor Plant Concepts 
 
Chair: Juergen J. Brandner 
97 131a A Catalytic Micro-Structured Reactor Assembly for Generating Hydrogen 
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Jeff S. Pickles, Jeffrey Harrison and Patricia Irving 

98 131b Assessment of the Ecological Potential of Microreaction Technology 
Dana Kralisch, Günter Kreisel and Annegret Stark 

106 131c Concept of Microreaction Plants for Aggressive Chemicals 
Andreas Freitag, Ralf Scholz and Thomas R. Dietrich 

107 131d Numbering-up of Microreactors for Radical Polymerization 
Jun-ichi Yoshida and Takeshi Iwasaki 

109 131e Flexible Plant Concepts in Microchemical Engineering 
Dirk Kirschneck, Maria Kober, Rolf Marr and Walter Linhart 

111 131f DEMiS®: Results from the Development and Operation of a Pilot-Scale Micro 
Reactor on the Basis of Laboratory Measurements 
Elias J. Klemm, Enrico Dietzsch, Ferdi Schüth, Frank Becker, Georg Markowz, Helke 
Döring, Johannes Albrecht, 
Karl Josef Caspary, Rüdiger Schütte, Steffen Schirrmeister, Thomas Kruppa and Thomas 
Schwarz 
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Chair: David L. Brenchley 
113 132a Design of Fluid Segments in Microreactors: Influences of Design Factors 

on Mixing by Diffusion and Product Compositions 
Kazuhiro Mae, Nobuaki Aoki and Shinji Hasebe 

124 132aa Application of a Microplant for the Sulfonation of Toluene with Gaseous 
Sulfur trioxide 
Klaus Jaehnisch, Norbert Steinfeldt, Uwe Dingerdissen, Andreas Müller, Benjamin 
Horn,Vania Cominos, 
Volker Hessel, Alexis Bazzanella, Volker Großer, Volker Hillmann, Günter Rinke and 
Manfred Kraut 

 



127 132ab Development of the Integrated Hydrogen Production System Using Micro-
structured Devices 
Jaehoon Choe, Kwang Ho Song, Y. C. Byun and Youngwoon Kwon 

132 132ac Potential of Microreactor in Production of Phthalic Anhydride from o-Xylene 
Elias J. Klemm and Guhan Mathivanan 

Not Available 132ad Synthesis and Conversion of Diazomethan in Microreactors 
H. Krause, Juergen Antes, M. Schwarzer, S. Lobbecke and W. Ferstl 

139 132b Design and Development of a Low-Cost, High-Temperature Silicon Carbide 
Micro-Channel Recuperator 
Merrill A. Wilson 

147 132c Control of Oxidation of Aromatics with Hydrogen Peroxide under Severe 
Conditions using Microreactor System 
Kazuhiro Mae and Kunio Yube 

148 132d Synthesis of Terminally Modified Polymer with a Micromixer 
Jun-ichi Yoshida and Toshiharu Kuboyama 

149 132e Design of Functionality of Three-dimensionally Bent Channels Based 
on Deformation and Rotation of Fluid Interface 
Ohkawa Kazuo, Takashi Nakamoto, Yoshiro Inoue and Yushi Hirata 

152 132f Halogen-Lithium Exchange Reactions of Aryl- and Heteroaryl Bromides in 
Microreactor Systems 
Jun-ichi Yoshida and Shigeki Hikage 

153 132g Production of Bicolored Polymeric Microspheres Using Sheath Flow Regimes 
in Microfluidic Devices 
Takanori Takahashi, Takasi Nisisako, Toru Torii, Toshiro Higuchi and Yoichi Takizawa 

154 132h Micromotive - Development and Fabrication of Miniaturised Components 
for e.g. Gas Generation in Fuel Cell Systems 
Peter Pfeifer, O. Gorke, K. Schubert, D. Martin, S. Herz, U. Horn and TH. Grabener 

159 132i Rapid and Continuous Separation of Satellite Droplets Using A Branching 
Microchannel Configuration 
Takasi Nisisako, Toru Torii and Toshiro Higuchi 

160 132j Fabrication of a PCBMEMS Electrochemical Sensor for Detecting Explosive 
Residues in the Field 
Xiaojuan (Judy) Fu, A. Broadbent, G. T. Steimle and D. Fries 

169 132k Highly Selective Methanation in Microreactors 
Oliver Gorke, P. Pfeifer and K. Schubert 

174 132l Fast Temperature Cycling of Catalytic Reactions using Microreactors 
Martin Luther, J. J. Brandner, K. Schubert, L. Kiwi-Minsker, A. Renken 

178 132m A Fundamental Three-Phase Reactor Characterization Study 
in a Thin-Film Catalyzed Multifunctional Structure 
Claude de Bellefon, Daniel Schweich, Isabelle Pitault, Valérie Meille and Xun Ouyang 

180 132n Preparation of Mono-dispersed Mixed Metal Oxide Micro Hollow Spheres 
by Homogeneous Precipitation in a Micro Fluidic Reactor 
Hee Young Kim, Won Choon Choi, Yong Kang and Yong-Ki Park 

182 132o Measurement of Three-Dimensional Distributions Inside Microchannels 
Hiroshi Koyama, Katsumi Isozaki, Makoto Kawano, Mitsue Sato and Toru Hinouchi 

188 132p The Use of Input-response Measurements as a Basis for Modeling 
the Residence Time Distribution of Microreactors 
Dusan Boskovic, and Stefan Loebbecke 

192 132q PrOx in a Microreactor: Modeling of Reaction Kinetics and Effect of Heat 
Transfer Limitations 
Ronald S. Besser and Xun Ouyang 

202 132r Experimental and Numerical Evaluation of Micro Heat Exchanger Using 
Catalytic Combustion 
Hee-Yeon Kim, In-Soo Ryu, Kwang-Sup Song, Nam-Jo Jeong, Sang-Phil Yu and Seung-
Jae Lee 

 



203 132s Multi-layered Composite Nanocrystals Prepared in a Micro-fluidic Reactor 
Hideaki Maeda, Hiroyuki Nakamura and Masato Uehara 

208 132t Gaseous Flows in Microchannels 
Aguru Yamamoto, Masaaki Suzuki and Shinsuke Mori 

214 132u Optimal Design Approach for Microreactors with Desired Temperature, 
Concentration and Residence Time Distributions 
Manabu Kano, Masaru Noda, Osamu Tonomura and Shinji Hasebe 

219 132v Influence of Solubility/Mixing Effects on Chemical Reactions in Microfluidic 
Systems 
Hideaki Maeda, Hiroyuki Nakamura, Kenichi Yamashita, Masato Uehara, Masaya 
Miyazaki, 
Takeshi Honda and Yoshiko Yamaguchi 

227 132w Partial Chemical Modification of a Microchannel and Stabilization of Water-oil 
Phase Separation 
Yoshiko Yamaguchi, Kazuya Ogino, Fuminori Takag, Takeshi Honda, Kenichi Yamashita, 
Masaya Miyazaki, Hiroyuki Nakamura and Hideaki Maeda 

232 132x A Comparison of Passive Mixing Microchannels 
J. A. Bishop, Jeremy J. Goeckeritz and Kristin J. Hecht 

234 132y Continuous Polymerization of PTFE in a Microreactor System 
Katsuya Ueno, Kazuhiko Yamada, Nobuyuki Kasahara and Shin Tatematsu 

235 132z Layer-by-Layer Self-Assembly of Nano- and Micro-particles as a Catalyst 
Integration Method for Microreactor Applications 
Hongwei Qiu and Woo Lee 

 
Session 133 - Modularization and Multiscale Design 
Chair: Claude de Bellefon 
Vice Chair: Shinji Hasebe 
 
236 133a Application of Controlled Thermal Expansion in Microlamination for the 

Economical Production of Bulk 
Microchannel Systems 
Brian Paul and Christoph Pluess 

243 133b Commercial Scale Microchannel Technology Methodology and Capabilities 
Anna Lee Tonkovich, Ravi Arora, Sean Fitzgerald 

252 133c Modular Lab Tool for Microreaction Processes: The FAMOS System 
Dusan Boskovic, Juergen Antes, Slobodan Panic, Stefan Loebbecke and Tobias Tuercke 

254 133d Evaporation of Hydrogen Peroxide in a Microstructured Falling Film 
Elias J. Klemm, Georg Markowz, Guhan Mathivanan, Johannes Albrecht and Steffen 
Schirrmeister 

255 133e Gas-Liquid Mass Transfer in a Microstructured Falling Film Reactor 
Patrice Font and Stéphane A. Claudel, C. Nikitine and C. Boyer 

269 133f Selective Condensation Reaction of Phenols and Formaldehyde Using a 
Micromixer 
Jun-ichi Yoshida, Kazuhiro Mae, Noboru Daito 

275 133g Continuous Hydrogenation Reactions in a Novel Gas-Liquid Flow Reactor 
Packed with Pd/C 
Masaaki Sato, Nitta Kohei, Nungruethai Yoswathananont and Yumi Nishiuchi 

 
Session 134 - Microstructured Devices as Tools in Chemical Research 
Chair: Thomas Schwalbe 
Vice Chair: Masaaki Sato 
 
282 134a Applications of Microreactor in Pharmaceutical Development & Production 

Yeung Chan 



283 134b A New Concept for the Measurement of Strong Exothermicities in 
Microreactors 
Daniel Schifferdecker, Juergen Antes and Stefan Loebbecke 

284 134c An Integrated Stacked Micro Fluidic Reactor System for Nanoparticle 
Synthesis 
Challa Kumar, Josef Hormes, Jost Goettert, Paryog Datta, Willi Hempelmann and Yujun 
Song 

285 134d Catalytic Investigations in Microchannels at Reduced Pressure 
Andreas Kolbl, P. Pfeifer and K. Schubert 

294 134e Rapid Optimization of Glycosylations in Microreactors 
Daniel M. Ratner and Edward R. Murphy 

295 134f Comparisons Between a Thin-Film Catalyzed Microreactor and Conventional 
Lab Reactors for PrOx Kinetic Studies 
Adeniyi Lawal, Haibiao Chen, Lucie Bednarova, Pauline Ho, Ronald S. Besser, 
Stanley Pau, Woo Lee and Xun Ouyang 

305 134g Polymerization in Microfluidic Devices: Numerical Simulations and 
Experimental Investigations 
Carine Rosenfeld, Christophe A. Serra, Guy Schlatter and Nicolas Sary 

306 134h Reaction Rate Enhancement of Catalytic CO Oxidation Under Forced Thermal 
Oscillations in Microreactors with Real-time Gas Detection 
Heine Hansen, Jakob L. Olsen, Ole Hansen, Soren Jensen and Ulrich J. Quaade 

311 134i Brominations in Micro Reactors Using High and Low p,T-Processing 
C. Hofmann, H. Klefenz, Holger Loewe, K. Mazanek, Patrick Loeb and Volker Hessel 
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Chair: Albert Renken 
Vice Chair: Jun-ichi Yoshida 
 
316 135a Novel Glass Micro-reactor for Water Gas Shift Reaction Characterization 

Mayuresh V. Kothare, Miltiadis K. Hatalis and Samrat Mukherjee 
318 135b Microprocess Technology for Fischer-Tropsch Gas-To-Liquids 

James Cao, John Hu, Terry Mazanec and Yong Wang 
319 135c Microreactor for Endothermic Heterogeneous Catalysis Reaction 

Christophe Pijolat, Claude de Bellefon, Cyril Delattre, Marilyne Roumanie, Patrick 
Pouteau and Valérie Meille 

320 135d Multichannel Microstructured Reactor for Hydrogen Production 
Albert Renken, Chrystèle Horny and Lioubov Kiwi-Minsker 

323 135e Novel Microreactor Design for Balancing Heat and Mass Transfer 
Benjamin Q. Roberts, David L. King, Jamelyn D. Holladay, James M. Davis, 
Kriston P. Brooks, Robert A. Dagle and Ward E. TeGrotenhuis 

324 135f The Effects of Microreactor Geometry on the Performance of Anodized 
Alumina Microreactors 
Ed Seebauer, Rich Masel and Zheng Ni and Vaidyanathan Subramanian 

325 135g Catalyst Stabilization for Cyclohexene Hydrogenation 
Asterios Gavriilidis, Jung Woon Lee, Kay Kin Yeong 

331 135h Decomposition of carbon dioxide in a micro plasma reactor 
Aguru Yamamoto, Masaaki Suzuki and Shinsuke Mori 

 
Session 136 - Energy Generation Systems 
Chair: HolgerLoewe 
Vice Chair: TakehikoKitamori 
 
336 136a Fuel to Hydrogen - An Overview Over Fuel Conversion Activities 

at the Institute for Micro Process Engineering 
Peter Pfeifer 



341 136b Design Principles Of Multifunctional Microdevices 
Dionisios Vlachos and Soumitra Deshmukh 

 
343 136c Transport Phenomena Applicable to Microchemical Systems 

Khaled A. Alfadhel and Mayuresh V. Kothare 
345 136d Fabrication and Characterization of Integrated Ceramic Microreactors 

for High-Temperature Hydrogen Production 
Dong-Pyo Kim, Inkyung Sung, Michael Mitchell, Nfn Christian and Paul Kenis 

346 136e Temperature profiles and residence time effects in metallic 
microchanneled reactor for hydrogen production 
Anders Holmen, Bozena Silberova, Hilde J. Venvik, Ingrid Aartun, 
Klaus Schubert, Oliver Gorke and Peter Pfeifer 

349 136f Microreactors for The Production Of Hydrogen From Ammonia 
Ed Seebauer, Jason Ganley and Rich Masel 

350 136g Engineered Catalyst for Steam Reforming of Methane and Diesel Fuel in a 
Microchannel Reformer 
Jeffrey Harrison, Patricia Irving, Quentin Ming and Ying Peng 

Not Available 136h Micro Reaction Technology for Energy Conversion 
Benjamin Wilhite, Brandon S. Blackwell, Kerry Cheung, Klavs F. Jensen, 
Leonel Arana, Martin A. Schmidt and Ole Nielsen 
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Chair: Steve J. Haswell 
Vice Chair: Elias J. Klemm 
 
351 137a Spatially resolved photoluminescence analysis of aqueous 
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Carolyn M. Matzke, David R. Tallant, James A. Voigt, 
Jeffrey J. Hoyt, Terry A. Michalske and Thomas L. Sounart 

356 137b Micro Fluidic Synthesis of Metallic Nanoparticles 
Challa Kumar, Josef Hormes and Yujun Song 

357 137c Novel Synthesis of Fullerene Nanowhiskers in a Microchannel Reactor 
Kun’ichi Miyazawa, Ryutaro Maeda, Sohei Matsumoto and Sung-Ho Lee 

359 137d High Surface Area Mixed Oxide Supports for High Temperature Catalysis in 
Micro-reactors 
Rich Masel, Vaidyanathan Subramanian and Zheng Ni 
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into Microchannel 
Haibiao Chen and Woo Lee 

361 137f Evaluation of Mixing Efficiency of Microdevices by Preparation of Polymer 
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Hideharu Nagasawa, Kazuhiro Mae, Taisuke Maki and Yoshikage Omukai 
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Dirk Kirschneck, Maria Kober, Rolf Marr and Walter Linhart 



 
380 138b Living Cationic Polymerization Based on “Cation Pool” Method Using 
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