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PA20 Reaction kinetics of hydrothermal 
depolymerization of poly(ethylene terephthalate), 
poly(ethylene naphthalate), and polycarbonate 
with aqueous ammonia solution 566

 Toshitaka Funazukuri, Risa Arai, Kentaro Zenda, Kohei 
Hatakeyama, Kazuko Yui 
Chuo University

PA21 Performance enhancement of SMBR packed with 
catalyst and adsorbent mixtures 568

 Viviana Manuela Silva, Alirio Egidio Rodrigues 
Porto University, Department of Chemical Engineering, 
LSRE

Session PA3: Resource conversion (Poster)
(17:00 – 20:00)
PA22 Effect of microwave pretreatment of excess sludge 

on solid-state fermentation of biopesticide-
producing bacteria 572

 Takuro Sakatsume, Nobuhiro Nagumo, Hideo Tajima, 
Kazuaki Yamagiwa 
Niigata University

PA23 Gasification of glucose with ruthenium catalyst by 
a flow-type reactor in supercritical water 574

 Takafumi Sato1, Yasuyoshi Ishiyama1, Takeshi Furusawa1,
Noboru Suzuki2, Naotsugu Itoh1

1Utsunomiya University, Department of Applied Chemistry;
2Utsunomiya University, Department of Information and 
Control Systems Science

PA24 Non-catalytic methane oxidation using argon 
microwave-plasma reactions 576

 Daisuke  Fukuoka, Hiroshi Nagazoe, Motoki Kobayashi, 
Kaoru Onoe 

 Chiba Institute of Technology, Graduate School of Life and 
Environmental Sciences 

PA25 Direct conversion of natural gas to ethylene, 
acetylene and hydrogen 578

 Maxim Glushenkov, Vladimir Tolstov, Timo Roestenberg, 
Alexander Kronberg
Encontech

Session PB1: Modeling and simulation (Poster)
(17:00 – 20:00)
PB01 Experimental study of the CO2 absorption in 

NaHCO3-Na2CO3 aqueous solution using 
interferometry 582

 Christophe E. Wylock1, Sam Dehaeck1, Pierre Colinet1,
Thierry Cartage2, Benoit Haut1

1Free University of Brussels, Chemical Engineering 
Department; 2Solvay SA

PB02 Dynamics of mass-coupled flow reactors with 
nonlinear pH-oscillatory reactions — excitability 
and oscillations 584

 Lenka Schreiberova, Oldrich Pesek, Igor Schreiber 
Institute of Chemical Technology - Prague, Department of 
Chemical Engineering

PB03 Non-parametric analysis of active sites 
distribution of Mo/Al2O3 catalyst during 
carbazole HDN 586

 Shigetaka Kai, Hiroyuki Tominaga, Masatoshi Nagai 
Tokyo University of Agriculture and Technology

PB04 Computational fluid dynamic model for gaslift 
reactors in the case of gas depletion 588

 Pekka Alfred Oinas1, Jarmo Korpijarvi2, Teuvo Kilpio1,
Anne Maki1, Jarmo Reunanen1, Heikki Haario3

1Oulu Research Center, Kemira Oyj; 2Numerola Oy;
3Lappeenranta University of Technology

PB05 A high-fidelity CFD model of methane steam 
reforming in a packed bed reactor 590

 Mayu Kuroki, Shinichi Ookawara, Kohei Ogawa 
Tokyo Institute of Technology, Department of Chemical 
Engineering

PB06 Discrimination of the kinetic model for 
isomerization of n-butene to iso-butene 592

 Tai-Shang Chen, Jia-Ming Chern 
Tatung University, Department of Chemical Engineering

PB07 Measurement of diffusion coefficients of 
supercritical CO2 in glass polymers 594

 Feng He
East China University of Science and Technology, 
Department of Chemical Engineering

PB08 External and internal mass transfer coefficients in 
washcoated catalytic monolith reactors 596

 Saurabh Y. Joshi, Michael P. Harold, Vemuri Balakotaiah 
University of Houston

Session PB2: Microreactors and micro-
structured systems (Poster)
(17:00 – 20:00)
PB09 Microtube-type reformers combined with a 

combustion system for steam reforming of 
methanol 600

 Choji Fukuhara1, Yoshiyuki Kamata2

1Shizuoka University; 2Hachinohe Institute of Technology
PB10 Microreaction system for environmentally 

friendly photosynthesis 602
 Yoshihisa Matsushita1, Naoki Usami2, Yuriko Satoh2,

Tadashi Suzuki2, Teijiro Ichimura2

1Tokyo Institute of Technology, Department of Chemistry;
2Tokyo Institute of Technology, Department of Chemistry 
and Materials Science

PB11 A new methodology for independent control of 
the molecular weight and particle diameter of 
polymers utilizing droplets in the microchannel 604

 Yoshihito Okubo, Taisuke Maki, Fumihito Nakanishi, 
Tatsuya Hayashi, Kazuhiro Mae 
Kyoto University, Department of Chemical Engineering

PB12 Rate enhanced and green ethoxylation of para-
chloronitrobenzene in a microchannel reactor 606

 Salah H.M. Aljbour, Hiroshi Yamada, Tomohiko Tagawa 
Nagoya University, Department of Chemical Engineering

PB13 Potential of microreactors for phase transition 
controls on immiscible fluids mixing 608

 Kazuo Matsuyama1, Kozi Mine1, Hideaki Kubo1, Kazuhiro 
Mae2

1Kao Corporation, Global R and D - Processing 
Development; 2Kyoto University, Department of Chemical 
Engineering

PB14 Multiscale modelling of microchannels for 
catalytic gas-phase processes 610

 Jose Rafael Hernandez, Johan Warna, Adriana Kurman, 
Kalle Arve, Kari Eranen, Dmitry Yu. Murzin, Tapio Salmi 
Abo Akademi University, Laboratory of Industrial 
Chemistry and Reaction Engineering

PB15 Experimental and theoretical study of gas/solid 
mass transfer in metallic filters as supports for 
micro-structured catalysts 612

 Gianpiero Groppi1, Enrico Tronconi1, Giulia Bozzano2,
Mario Dente2

1Politecnico di Milano, Dipartimento di Energia;
2Politecnico di Milano, Dipartimento di Chmica Materiali e 
Ingegneria Chimica “G. Natta”
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PB16 Mid-infrared sensors for micro reaction plants: 
approaching chemically motivated process 
control in miniaturised reactors 614

 Clemens Minnich1, Frank Sipeer1, Lukas Kupper2, Willi 
Hempelmann3, Lasse Greiner1, Marcel A. Liauw1

1RWTH Aachen University, Institut fur Technische und 
Makromolekulare Chemie; 2infrared fiber sensors; 3MMT
Micro Mechatronic Technologies GmbH

PB17 A new microstructered reaction-calorimeter as 
screnning tool for thermokinetic and safety 
parameters 616

 Juergen Antes, Boris Lennartz, Stefan Lobbecke, Horst 
Krause
Fraunhofer ICT, Energetic Materials

Session PB3: Novel reactors & process 
development (Poster)
(17:00 – 20:00)
PB18 Steam reforming of biogases in a membrane 

reactor  620
 Naotsugu Itoh, Mitsuhiro Aketa, Takeyuki Suzuki, Ken-ichi 

Mimura, Takafumi Sato 
Utsunomiya University, Department of Applied Chemistry

PB19 Oxygen separation studies using mixed 
conducting ceramic hollow fibre membranes 622

 Serbia Rodulfo-Baechler1, Alan Thursfield1, Danai Poulidi1,
Kang Li2, Ian Saxley Metcalfe1

1Newcastle University; 2Imperial College London
PB20 Mass transfer in gas-liquid rotating solid foam 

reactors 624
 Roman Tschentscher, T. A. Nijhuis, John van der Schaaf, 

Ben F.M. Kuster, Jaap C. Schouten 
Eindhoven University of Technology, Department of 
Chemical Engineering and Chemistry

PB21 Ultrasound to enhance a liquid-liquid reaction 626
 Anne-Marie Wilhelm, Frederic Laugier, Dulce de Castro, 

Rana Kidak, Henri Delmas 
Université de Toulouse, Laboratoire de Génie Chimique-
INPT

PB22 Experiments of creating carbon nanotubes in low 
temperature liquid 628

 Toshinobu Shigematsu1, Hiroharu Kawasaki2, Yuuki Johno3,
Kenji Nakashima4, Bunji Ono4

1Sasebo National College of Technology, Department of 
Control Engineering; 2Sasebo National College of 
Technology, Department of Electrical Engineering; 3Sasebo
National College of Technology, Department of Chemical 
and Biological Engineering; 4Sasebo National College of 
Technology, Department of Mechanical Engineering

PB23 Autothermal operation of an adiabatic simulated 
countercurrent reactor 630

 Volker M. Zahn1, Andreas Seidel-Morgenstern2

1Max Planck Institute for Dynamics of Complex Technical 
Systems, Physical and Chemical Foundations of Process 
Engineering ; 2Otto-von-Guericke-Universitat Magdeburg

PB24 Compartmental modelling of a structured heat 
exchanger reactor: Conversion and temperature 
profiles predictions 632

 Roda Bounaceur1, Jean-Pierre Leclerc1, Mahvand Vafaei2,
Patrice Tochon2, Fabrice Chopard3

1LSGC, Nancy Universite-CNRS; 2CEA GRETh Grenoble;
3AlfaLaval Vicarb Grenoble

Session PB4: Fluidized bed & multiphase 
reactors (Poster)
(17:00 – 20:00) 
PB25 Effects of an increase in gas volume on the 

fluidization properties in fluidized catalyst beds 636
 Takami Kai1, Jumpei Horinouchi1, Tsutomu Nakazato1,

Toshio Tsutsui1, Takeshige Takahashi1, Mitsuyuki 
Nakajima2

1Kagoshima University, Department of Applied Chemistry 
and Chemical Engineering; 2 Ishikawajima Plant 
Engineering & Construction Co., Ltd.

PB26 Characteristics of 1,2-Dichloroethane production 
by two-step oxychlorination reactions in a 
fluidized bed reactor 638
Sang Done Kim, Kang Seok Go, Yun Kim, Sung Real Son 
KAIST, Dept. Chemical and Biomolecular Engineering

PB27 Enhancement of gas holdup and oxygen transfer 
in three-phase circulating fluidized-bed 
bioreactors with swirling flow 640
Yong Kang1, Sung Mo Son1, Uk Yeong Kim1, Ik Sang 
Shin1, Heon Jung3, Sang Done Kim2

1Chungnam National University, Department of Chemical 
Engineering; 2Korea Advanced Institute of Science and 
Technology, Department of Chemical and Biomolecular 
Engineering; 3KIER, Synfuel Research Group

PB28 Simulation and measurement of gas-liquid flow 
field in up-flow ejectors with and without swirl 642
Yun Yao1, Fang-fei Guo2, Bo Zhou2, Shi-qing Zheng1

1Qingdao University of Science and Technology, Research 
Center for Computer and Chemical Engineering; 2Qingdao
Yinke Process Information Technology CO.,LTD.

PB29 Investigation of downflow bubble columns: 
Modeling and experiments 644
Shantanu Roy, Jayant Kaim, Rajesh K. Upadhyay
Indian Institute of Technology - Delhi, Department of 
Chemical Engineering

Session PC1: Catalysts and catalytic reaction 
engineering (Poster)
(17:00 – 20:00)
PC01 Immobilized ionic liquids—A green approach for 

the cycloaddition of CO2 to allyl glycidyl ether 648
 Mi-Kyung Lee, Hye-Rim Shim, Manju Mamparambath 

Dharman, Sang-Wook Park, Dae-Won Park
Pusan National University

PC02 Green route for ionic liquid catalyzed 
transesterification of ethylene carbonate with 
methanol by microwave irradiation 650

 Manju Mamparambath Dharman, Mi-Kyung Lee, Hye-Rim 
Shim, Kyung-Hoon Kim, Dae-Won Park 
Pusan National University

PC03 Preparation and characterization of ruthenium 
catalyst on carbon support for ethylene 
hydroformylation 652

 You Jung Kim1, Ji Bong Joo1, Wooyoung Kim1, Seogil Oh1,
Nam Dong Kim1, Hui Chan Kim2, Jongheop Yi1

1Seoul National University, School of Chemical and 
Biologica l Engineering; 2Honam Petrochemical 
Corporation, Daedeok Research Institute

PC04 Preparation of nano-structured carbon spheres 
for use as a catalyst support in ethylene 
hydroformylation 654

 Ji Bong Joo1, You Jung Kim1, Hui Chan Kim2,
Jongheop Yi1

1Seoul National University, School of Chemical and 
Biological Engineering; 2Honam Petrochemical Corp., 
Daedeok Research Institute

PC05 A novel heterogeneous catalyst for Heck 
reaction—Study of the metal-support interaction 
in Pd/CNF catalysts 656

 Jun Zhu1, Jinghong Zhou1, Tiejun Zhao2, Xinggui Zhou1,
De Chen2, Weikang Yuan1
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1East China University of Science and Technology, State 
Key Laboratory of Chemical Engineering; 2Norwegian 
University of Science and Technology, Department of 
Chemical Engineering

PC06 Kinetic study on synthesis of platelet carbon 
nanofiber by CO disproportionation on ultra-fine 
Fe3O4 powder 658

 Xing-Gui Zhou1, Wen-Xin Lu1, Zhi-Jun Sui1, Jing-Hong 
Zhou1, Ping Li1, De Chen2

1East China University of Science & Technology, State Key 
Laboratory of Chemical Engineering; 2Norwegian 
University of Science and Technology, Department of 
Chemical Engineering

PC07 Catalytic active filter for water-gas shift reaction 660
 Kyung-ran Hwang1, Sung-ho Cho1, Son-ki Ihm3, Chun-boo 

Lee3, Shin-kun Ryi1, Jong-soo Park1

1Korea Institute of Energy Research, Department of 
Renewable Energy; 2Korea Advanced Institute of Science 
and Technology; 3Korea University

PC08 Catalytic decomposition of methane over nickel 
catalysts: A kinetic study 662

 Xing-Gui Zhou1, Yun-Fei Sun1, Zhi-Jun Sui1, Jing-Hong 
Zhou1, Ping Li1, De Chen2

1East China University of Science and Technology, State 
Key Laboratory of Chemical Engineering; 2Norwegian 
University of Science and Technology, Department of 
Chemical Engineering

PC09 Improvement of performance of palladium based 
catalyst for small methanol reformer 664

 Yoshihiro Kawamura1, Takashi Yahata1, Akira Igarashi2

1CASIO Computer; 2Kogakuin University
PC10 Dry reforming of methane on nickel molybdenum 

carbide catalyst 666
 Taro Hirose1, Yasushi Ozawa2, Masatoshi Nagai1

1Tokyo University of Agriculture and Technology, Graduate 
School of Bio-Applications and Systems Engineering;
2Central Research Institute of Electric Power Industry, 
Energy Engineering Research Laboratory

PC11 Characteristics of hybrid catalysts from copper-
based metal oxide and �-Al2O3 for steam 
reforming of dimethyl ether 668

 Son-Ki Ihm, Ji Sun Yun, Sod-Erdene Bazardorj 
KAIST

PC12 Characterization and activativity of titanium-
MCM-41 from rice husk silica for photocatalytic 
degradation of methyl orange 670

 Surachai Artkla1, Nurak Grisdanurak2, Kitirote Wantala2,
Jatuporn Wittayakun1

1Suranaree University of Technology, School of Chemistry;
2Thammasat University, Department of Chemical 
Engineering

PC13 Effects of coverage of carbon-supported Pt 
catalysts with organosilica on dehydrogenation of 
cyclohexane 672

 Keizo Nakagawa1, Yusuke Tanimoto3, Ken-Ichiro Sotowa1,
Shigeru Sugiyama1, Sakae Takenaka4, Masahiro Kishida4

1The University of Tokushima, Institute of Technology and 
Science, Department of Advanced Materials; 2The 
University of Tokushima, Center for Frontier Research of 
Engineering, Department of Geosphere Environment and 
Energy; 3The University of Tokushima, Faculty of 
Engineering, Department of Chemical Science and 
Technology; 4Kyushu University, Graduate School of 
Engineering, Department of Chemical Engineering

PC14 Kinetics for hydrodesulfurization of 
dibenzothiophene on nitrided molybdena-alumina 
catalyst674

 Junji Yamamoto, Takeshi Arahata, Hiroyuki Tominaga, 
Masatoshi Nagai

Tokyo University of Agriculture and Technology
PC15 Paper-structured catalyst for catalytic NOx 

removal from combustion exhaust gas 676
 Hirotake Ishihara1, Hirotaka Koga1, Takuya Kitaoka1,

Hiroyuki Wariishi1, Akihiko Tomoda2, Ryo Suzuki2

1Kyushu University, Department of Forest and Forest 
Products Sciences; 2 F. C. C. Co. Ltd, R & D Division

PC16 The effect of pretreatment conditions on catalytic 
activity of SBA-15-supported copper oxide 
supported on benzene combustion 678

 Seong-Soo Hong, Jin Sup Yang, Won Young Jung 
Pukyong National University, Division of Applied Chemical 
Engineering

PC17 Bifurcation analysis of CO and H2 oxidation in 
catalytic monolith reactors 680

 Divesh Bhatia, Michael P. Harold, Vemuri Balakotaiah 
University of Houston

PC18 A new preparation method of Au/fellic oxide 
catalyst for low temperature CO oxidation 682

 Shinji Kudo, Atsushi Inada, Taisuke Maki, Masahiro 
Yamada, Kazuhiro Mae 
Kyoto University, Department of Chemical Engineering

PC19 Oxidation of glucose in suspensions of moderately 
hydrophobized palladium catalysts 684

 Rosu Marius, Adrian Schumpe
Braunschweig University of Technology, Institute of 
Technical Chemistry

PC20 Mechanism of CO coupling reaction to dimethyl 
oxalate over Pd/�-Al2O3  686

 Yang Ji, Qian Lin, Junqing Tan, Wende Xiao 
East China University of Science and Technology, State 
Key Laboratory of Chemical Engineering

PC21 Preparation of Pd/La0.5Pb0.5MnO3 catalyst for 
oxidative carbonylation of phenol to diphenyl 
carbonate by microwave 688

 Jun Wei Ge, Yuan Xin Wu, Hua Yuan, Zhi Ping Du 
Wuhan Institute of Technolog, School of Chemical 
Engineering and Pharmacy; Key Laboratory for Green 
Chemical Process of Ministry of Education; Hubei Key Lab 
of Novel Chemical Reactor & Green Chemical Technology

PC22 Liquid phase diffusivity of benzene within 
mesoporous materials measured by laser Raman 
technique 690

 Yuta Nakasaka1, Teruoki Tago1, Kazuhisa Yano2, Takao 
Masuda1

1Hokkaido University, Division of Chemical Process 
Engineering; 2Toyota Central R&D Labs., Frontier 
Research Division

PC23 Temporal analysis of products reactor as a 
complementary tool to study the mechanism of 
some green catalytic reactions 692

 Maria Olea1, Mizuki Tada2, Yasuhiro Iwasawa2, Veerle 
Balcaen3, Isabelle Sack3, Guy B. Marin3, Hilde Poelman4

1Teesside University, School of Science and Technology;
2University of Tokyo, Department of Chemistry; 3Ghent
University, Department of Chemical Engineering; 4Ghent
University, Department of Solid State Science

PC24 Adsorption/desorption studies on solid acid 
alkylation catalysts using a tapered element 
oscillating microbalance (TEOM) 694

 Kening Gong1, Palghat Ramachandran3, Keith Hutchenson4,
Bala Subramaniam2

1University of Kansas, Chemical and Petroleum 
Engineering Department; 2University of Kansas, Center for 
Environmentally Beneficial Catalysis; 3Washington 
University in St. Louis, Department of Energy, 
Environmental & Chemical Engineering; 4Dupont 
Company
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PC25 Application of artificial intelligence tools for 
selection of catalysts in a hydrotreating industrial 
reactor 696

 Favio Y. Jimenez1, Viatcheslav V. Kafarov1, Manuel L. 
Nunez2, Rubens Maciel Filho3

1Industrial University of Santander; 2Colombian Petroleum 
Institute; 3Campinas State University

Session PC2: Biochemical reaction 
engineering (Poster)
(17:00 – 20:00)
PC26 Experimental analysis and modelling of bone 

marrow mesenchimal cells proliferation 700
 Giacomo Cao1, Luisa Mancuso1, Maria Ilaria Liuzzo1,

Massimo Pisu2, Alberto Cincotti1, Sarah Fadda1, Alessandro 
Concas2

1Universita di Cagliari; 2CRS4
PC27 An analytical method for quantifying transport 

and reaction of anti-tumor drugs in human 
tissues 702

 Dwaipayan Mukherjee, Saikat Chakraborty 
Indian Institute of Technology - Kharagpur

PC28 Operational range for a three-phase fluidised bed 
biofilm reactor containing low-density particles 704

 Wlodzimierz Sokol1, Alemayehu Ambaw2

1University of Technology and Life Sciences, Department of 
Chemical and Bioprocess Engineering; 2Addis Ababa 
University, Department of Chemical Engineering

PC29 Enzymatic transformation of Panax notoginseng 
leaves wastes: An environmental-friendly 
preparation method of anti-tumor activity 
constituents 706

 Bin-hui Jiang1, Li Wang2, Yu-qing Zhao3

1Northeastern University, College of Resources and Civil 
Engineering; 2Shenyang Institute of Chemical Technology, 
College of Environmental & Biological Engineering;
3Shenyang Pharmaceutical University

PC30 Enzymatic oxidative polymerization of methoxy-
phenols  708

 Takaaki Tanaka1, Masafumi Takahashi1, Hiroyuki Hagino1,
Shin-ichi Nudejima1, Hisaki Usui1, Tomoyuki Fujii2,
Masayuki Taniguchi1

1Niigata University, Department of Materials Science and 
Technology; 2Niigata University of Pharmacy and Applied 
Life Sciences, Department of Food Science and Technology

Session PC3: Materials processing (Poster)
(17:00 – 20:00)
PC31 Reactive crystallization of lithium carbonate 

nano-particles by microwave irradiation to 
aqueous solution holding CO2 micro-bubbles 712

 Masakazu Matsumoto, Masaru Yoshinaga, So-ichiro Hirose, 
Kaoru Onoe 
Chiba Institute of Technology, Department of Life and 
Environmental Sciences

PC32 The role of C2 in low temperature growth of 
carbon nanofibers 714

 Shinsuke Mori, Masaaki Suzuki 
Tokyo Institute of Technology, Department of Chemical 
Engineering

PC33 Innovative technologies for the fabrication of 
ultra-high temperature ceramic materials for 
extreme environment applications 716

 Roberto Orru1, Roberta Licheri2, Antonio Mario Locci2,
Alberto Cincotti1, Giacomo Cao1

1University of Cagliari, Dipartimento di Ingegneria 
Chimica e Materiali / PROMEA Scarl; 2University of 
Cagliari, Dipartimento di Ingegneria Chimica e Materiali

Session PC4: Fuel cells and electrochemical 
reaction engineering (Poster)
(17:00 – 20:00) 
PC34 Analysis of a proton-conducting SOFC with 

direct internal reforming 720
 Amornchai Arpornwichanop, Yaneeporn Patcharavorachot, 

Suttichai Assabumrungrat 
Chulalongkorn University, Department of Chemical 
Engineering

PC35 Intercalation control on nickel hydroxide 
electrode: Effects of aluminium doping and 
calcination 722

 Sunmook Lee, Bokkyu Choi, Masahiro Iizuka, Yuichiro 
Otsuji, Chihiro Fushimi, Atsushi Tsutsumi 
The University of Tokyo 
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Tuesday 9th

  Room A  Tue 9th

Session 2A1: Energy & environment III

Chair:  Prof. Kong-Wei Cheng, Chang Gung University,
 Prof. Yukitaka Kato, Tokyo Institute of Technology 
(10:10 – 11:50) 
2A01 Hydrogen production by a cyclic water gas shift 

reactor 174
 Peter Heidebrecht1, Liisa Rihko-Struckmann1, Kai 

Sundmacher1

1Max-Planck-Institute, Physical and Chemical Process 
Engineering; 2University Magdeburg, Process Systems 
Engineering

2A02 Hydrogen generation from boron compounds 
using metal/water reactions: Experiments and 
model 176

 Moiz Diwan, Unique Luna, Evgeny Shafirovich, Arvind 
Varma
Purdue University, School of Chemical Engineering

2A03 Mechanism and kinetics of methane steam 
reforming over ceria–zirconia supported 
rhodium catalyst at temperatures below 700 °C 178

 Mohamed Halabi1, Mart de Croon1, John van der Schaaf1,
Paul Cobden2, Jaap Schouten1

1Eindhoven University of Technology; 2Energy Research 
Center of the Netherlands - ECN

2A04 Effect of calcination temperature and CuO 
loading on activity of CuxCe1-xO2-y catalysts for 
WGS reaction 180

 Petar Djinovic, Jurka Batista, Janez Levec, Albin Pintar
National Institute of Chemistry

2A05 The pulsed compression reactor for the 
production of synthesis gas 182

 Timo Roestenberg1, Maxim Glushenkov2, Alexander 
Kronberg2, Theo van der Meer1

1Twente University, Faculty of Engineering Technology, 
Laboratory of Thermal Engineering; 2EnConTech BV

Session 2A2: Energy & environment IV

Chair:  Prof. Bala Subramaniam, University of Kansas,
 Dr. Tomoya Inoue, AIST
(13:10 – 14:10) 
2A06 An experimental and theoretical investigation of 

packed bed chemical-looping combustion 186
 Sander Noorman, Martin van Sint Annaland, Hans Kuipers 

University of Twente, Department of Science and 
Technology, Fundamentals and Chemical Reaction 
Engineering

2A07 Redox kinetics of Co modified Ni/Al2O3 oxygen 
carrier for chemical looping combustion 188

 M. M. Hossain, Kelly Sedor, Hugo Ignacio de Lasa
University of Western Ontario

2A08 Demonstration of the loop reactor concept 190
 Aharon Yuso Madai, Moshe Sheintuch 

Technion-Israel Institute of Technology (IIT), Department 
of Chemical Engineering

Session 2A3: Energy & environment V 

Chair:  Prof. Akihiro Yamasaki, Seikei University,
 Prof. Bala Subramaniam, University of Kansas 
(14:20 – 15:20) 
2A09 Biphasic amine solvents for CO2 absorption with 

low regeneration temperature 194
 Yudy Halim Tan, Pavadee Pachariyanon, David Agar 

Technische Universitaet Dortmund, Faculty of Biochemical 
and Chemical Engineering, Institute of Reaction 
Engineering

2A10 Cryogenic CO2 capture using dynamically 
operated fixed beds 196

 Martin J. Tuinier1, Martin van Sint Annaland1, Gert Jan 
Kramer2, Hans A.M. Kuipers1

1University of Twente, Faculty of Science and Technology;
2Shell Global Solutions International B.V.

2A11 Experimental study for carbon dioxide 
recovering hydrogen production for vehicle use 198

 Yukitaka Kato, Kenichiro Otsuka, Junichi Ryu 
Tokyo Institute of Technology

Session 2A4: Energy & environment VI

Chair:  Dr. Norikazu Nishiyama, Osaka University,
 Prof. Akihiro Yamasaki, Seikei University 
(15:50 – 16:50) 
2A12 NO reduction with H2 on pervoskite catalysts 202

Stefania Furfori, Davide Mescia, Nunzio Russso, Debora 
Fino, Guido Saracco, Vito Specchia 
Politecnico di Torino

2A13 Ceramic foams as structured catalyst inserts in 
gas-particle filters for simultaneous NOx-removal 
via selective catalytic reduction 204
Sebastian Zurcher, Georg Schaub 
Universitat Karlsruhe (TH), Engler-Bunte-Institut

2A14 Towards a CO2-free ethylene epoxidation 
process: A novel, pressure-tuned liquid phase 
catalytic process 206
Madhav Ghanta1, Hyun Jin Lee2, Daryle Hadley Busch2,
Bala Subramaniam1

1University of Kansas, Department of Chemical and 
Petroleum Engineering & Center for Environmentally 
Beneficial Catalysis; 2University of Kansas, Department of 
Chemistry & Center for Environmentally Beneficial 
Catalysis

  Room G  Tue 9th

Session 2G1: Fluidized bed & multiphase 
reactors I  
Chair:  Dr. Tadaaki Shimizu, Niigata University,
 Dr. Ning Yang, Chinese Academy of Sciences, Institute of 

Process Engineering 
(10:10 – 11:30) 
2G01 Periodic operation studies of filtration in gas-

liquid monolith reactors 210
 Mohsen Hamidipour1, Faical Larachi1, Zbigniew Ring2

1Laval University, Department of Chemical Engineering;
2BP, Residue Hydrocracking

2G02 Gas-liquid interfacial area in a catalytic 
distillation packing via X-ray computed 
tomography  212

 Said Aferka, Pierre Marchot, Michel Crine, Dominique 
Toye
University of Liege, Laboratory of Chemical Engineering

2G03 Effect of flow structures on heat transfer in 
single and multiphase jet reactors 214

 Sagar Subhash Deshpande1, Channamallikarjun S. 
Mathpati1, Sagar Shrikant Gulawani1, Jyeshtharaj B. Joshi1,
V. Ravi Kumar2, Bhaskar D. Kulkarni2

1University of Mumbai, Institute of Chemical Technology;
2National Chemical Laboratory - Pune
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2G04 CFD simulation of two fluid Taylor-Couette 
flow: Stratification and dispersion in a vertical 
annulus 216

 Sandesh S. Deshmukh, Jyeshtharaj B. Joshi
University of Mumbai, Institute of Chemical Technology

Session 2G2: Fluidized bed & multiphase 
reactors II  
Chair:  Dr. Jinsheng Wang, CANMET Energy Technology Centre,
 Prof. Sang Done Kim, KAIST
(13:10 – 14:10) 
2G06 Conceptual modeling of regime transition in 

bubble columns with stability condition 220
 Ning Yang, Jianhua Chen, Wei Ge, Jinghai Li 

Chinese Academy of Sciences, Institute of Process 
Engineering

2G07 Volume of fluid (VOF) simulations of rise of 
single/multiple bubbles 222
Swapna S. Rabha, Vivek V. Buwa 
Indian Institute of Technology - Delhi, Department of 
Chemical Engineering

2G08 Numerical simulation of gas-liquid-reactors with 
bubbly flows using a hybrid multiphase-CFD 
approach (HIRES-TFM) 224
Holger Marschall1, Olaf Hinrichsen1, Wolfgang Polifke2

1Technical University of Munich, Chair of Chemical 
Engineering; 2Technical University of Munich, Chair of 
Thermodynamics

Session 2G3: Fluidized bed & multiphase 
reactors III  
Chair:  Prof. Jyeshtharaj Joshi, University of Mumbai,
 Dr. Jinsheng Wang, CANMET Energy Technology Centre 
(14:20 – 15:20) 
2G09 Radial dispersion in trickle-bed reactors: 

Comparison between sock and dense loadings 228
 Juan-David Llamas1, François Lesage1, Gabriel Wild2

1CNRS/Nancy Universites, Laboratoire des Sciences du 
Genie Chimique; 2CNRS/Nancy Universites, Departement 
de Chimie Physique des Reactions

2G10 Trickle flow hydrodynamic multiplicity 230
 Werner van der Merwe, Willie Nicol

University of Pretoria
2G11 Modelling of trickle bed reactors conducted 

under gas feed modulation 232
 Maria Alejandra Ayude1, Patricia M. Haure1, Josep Font2,

A. Fortuny2, C. Bengoa2, A. Fabregat2, Frank E. Stuber2

1UNMDP, CONICET, Instituto Nacional de Tecnologia de 
los Materiales INTEMA; 2Universitat Rovira i Virgili, 
ETSEQ, Departament d'Enginyeria Quimica

Session 2G4: Fluidized bed & multiphase 
reactors IV  
Chair:  Prof. Sang Done Kim, KAIST,
 Prof. Jyeshtharaj Joshi, University of Mumbai 
(15:50 – 16:50) 
2G12 CFD prediction of liquid maldistribution in 

trickle bed reactor: Parametric study 236
 Arnab Atta, Shantanu Roy, K. D. P. Nigam 

Indian Institute of Technology - Delhi, Department of 
Chemical Engineering

2G13 Solid suspension in stirred tank reactor: 
Measurments using UVP and CFD simulations 238

 Madhavi Vishal Sardeshpande, Vivek Vinayak Ranade
National Chemical Laboratory - Pune

2G14 Comparison between upflow reactor and trickle-
bed reactor in gas-liquid-liquid-solid four-phase 
reaction 240

 Yuya Matsunaga, Hiroshi Yamada, Tomohiko Tagawa 
Nagoya University, Department of Chemical Engineering

  Room H  Tue 9th

Session 2H1: Biochemical reaction 
engineering
Chair:  Prof. Satoshi Tsuneda, Waseda University,
 Prof. Tuncer H. Ozdamar, Ankara University 
(10:10 – 11:50) 
2H01 Bioreaction network flux analysis for human 

protein producing Bacillus subtilis based on 
genome-scale model 244

 Tuncer H. Ozdamar, Birgul Senturk, Ozge D. Yilmaz, 
Pinar Kocabas, Guzide Calik 
Ankara University, Dept of Chemical Engineering

2H02 Effect of oxygen transfer on intracellular 
reaction network of recombinant human growth 
hormone producing Pichia pastoris 246 

 Pinar Calik1, Ilknur S Ozcelik2, Mehmet Ali Orman1

1Middle East Technical University, Dept of Chemical 
Engineering; 2The Scientific and Technological Research 
Council of Turkey

2H03 Analysis and engineering of Bacillus subtilis 
reactions for pathway flux amplification 248 

 Guzide Calik, Ilknur Senver Ozcelik, Yasemin Demirci, 
Tuncer H. Ozdamar
Ankara University, Department of Chemical Engineering

2H04 A hybrid model of E. coli and multiple steady states 250
 Jin Il Kim, Doraiswami Ramkrishna 

Purdue University
2H05 A Sigma Point method for optimal experimental 

design 252
 Rene Schenkendorf1, Michael Mangold1, Andreas 

Kremling2

1Max Planck Institute for Dynamics of Complex Technical 
Systems, Department of Process Synthesis and Process 
Dynamics; 2Max Planck Institute for Dynamics of Complex 
Technical Systems, Department of Systems Biology

Session 2H2: Catalysts & catalytic reaction 
engineering IV 
Chair:  Prof. Son-Ki Ihm, KAIST,
 Prof. Takami Kai, Kagoshima University 
(13:10 – 14:10) 
2H06 Synthesis of vertical aligned carbon nanotubes 

arrays by lamella catalyst in fluidized-bed 
reactor 256

 Qiang Zhang1, Meng-Qiang Zhao1, Jia-Qi Huang1, Wei-
Zhong Qian1, Yao Wang1, Guo-Hua Luo1, Xin-Di Wu2,
Qi Li2, Fei Wei1

1Tsinghua University, Department of Chemical 
Engineering; 2CNano Technology Limited

2H07 Effect of reaction temperature on benzene 
alkylation with ethane into ethylbenzene over 
PtH-ZSM-5 bifunctional catalyst 258

 Kae S. Wong, Tanya Vazhnova, Sean P. Rigby, Dmitry B. 
Lukyanov 
University of Bath, Department of Chemical Engineering

2H08 New oscillating reaction: Carbonylation of 
propargyl alcohol to dimethyl ester of itaconic 
acid 260

 Anatoliy Vladimirovich Kurdiukov, Sergey Nikolaevich 
Gorodsky, Oleg Naumovich Temkin 
Moscow State Academy of Fine Chemical Technology, 
Department of Basic Organic Synthesis
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Session 2H3: Catalysts & catalytic reaction 
engineering V 
Chair:  Prof. Kai Sundmacher, Max-Planck Inst.,
 Prof. Akira Igarashi, Kogakuin University 
(14:20 – 15:20) 
2H09 Kinetics of reductive alkylations of phenylene 

diamines: Influence of substrates isomeric 
structure 264

 Debdut S. Roy1, Amit S. Chaudhari2, Raghunath V. 
Chaudhari1

1The University of Kansas, Center for Environmentally 
Beneficial Catalysis; 2National Chemical Laboratory, Pune, 
Catalysis, Reactors and Separation Unit (CReST)

2H10 High throughput multiscale modeling for design 
of experiments, catalysts, and reactors: 
Application to hydrogen production from 
ammonia 266

 Vinay Prasad, Ayman M. Karim, Zachary Ulissi, Megan 
Zagrobelny, Dionisios G. Vlachos
University of Delaware

2H11 Mechanistic study of the Fischer-Tropsch 
synthesis using transient kinetics 268

 Nilenindran Sundra Govender1, M. H. J. M. de Croon2,
J. C. Schouten2

1Eindhoven University of Technology, Deparartment of 
Chemical Engineering and Chemistry; Sasol Technology 
R&D (Pty) Ltd.; 2Eindhoven University of Technology, 
Deparartment of Chemical Engineering and Chemistry

Session 2H4: Catalysts & catalytic reaction 
engineering VI
Chair:  Prof. Akira Igarashi, Kogakuin University,

Prof. Son-Ki Ihm, KAIST
(15:50 – 16:50) 
2H12 Liquid-solid mass transfer for carbon nanofibers 

on solid foam reactor packings 272
 Patrick W.A.M. Wenmakers, John van der Schaaf, Ben 

F. M. Kuster, Jaap C. Schouten 
Eindhoven University of Technology

2H13 Evidence-based design and optimisation of 
titania photocatalysts via artificial neural 
network analysis 274

 Dean Chesterfield, Adesoji Adediran Adesina
University of New South Wales, School of Chemical 
Sciences & Engineering

2H14 Numerical prediction of wetting and catalyst 
efficiencies inside trickle bed reactors 276

 Frederic Augier, Abdelhakim Koudil, Aude Royon-
Lebeaud, Laurent Muszynski, Qamra Yanouri 
Institut Francais du Petrole, Process development and 
engineering division

  Room I  Tue 9th

Session 2I1: Modeling & simulation IV

Chair:  Prof. In-Sik Nam, Pohang University of Science and 
Technology,

 Prof. Yun-jin Fang, East China University of Science and 
Technology

(10:10 – 11:30) 
2I01 Prediction of the behaviour of a petroleum 

reservoir in geological timescales using detailed 
reaction mechanisms and informed lumping 280

 Roda Bounaceur1, Paul-Marie Marquaire1, Gerard Scacchi1,
Gabriel Wild1, Florent Domine2

1Nancy-University, Departement de Chimie Physique des 
Reactions; 2Carbochem, Meylan

2I02 Molecular reconstruction of heavy petroleum 
residue fractions 282

 Jan J. Verstraete, Philippe Schnongs, Damien Hudebine 
IFP-Lyon

2I03 Thermal runaway analysis of a three-phase 
reactor for LCO hydrotreatment 284

 Jean-Marc Schweitzer, Clementina Lopez-Garcia, Daniel 
Ferre
Institut Francais du Petrole (IFP Lyon), Department of 
Chemical Engineering

2I04 Modeling residue hydrotreating 286
 Cristina Ferreira1, Joao Marques1, Melaz Tayakout1, Denis 

Guillaume1, Isabelle Guibard1, Francisco Lemos2, Herve 
Toulhoat1, Fernando Ramoa Ribeiro2

1Institut Francais du Petrole; 2Instituto Superior Tecnico 

Session 2I2: Modeling & simulation V

Chair:  Prof. Tapio Salmi, Åbo Akademi University,
 Dr. Kazuya Goto, RITE 
(13:10 – 14:10) 
2I06 Detailed dynamic model of a hydrotreating 

reactor for production of clean fuel 290
 Eduardo Coselli Vasco de Toledo1, Edvaldo Rodrigo 

Morais2, Adriano Pinto Mariano2, Delba Nisi Cosme Melo2,
Joao Frederico da Costa Azevedo Meyer3, Rubens Maciel 
Filho2

1Petrobras SA, Paulinia Refinery (REPLAN) - SP - Brazil;
2State University of Campinas (Unicamp), Faculty of 
Chemical Engineering; 3State University of Campinas 
(Unicamp), Institute of Mathematics, Statistics and 
Scientific Computing

2I07 First principles based simulations of steam 
cracking of light hydrocarbons  292

 Kevin M. Van Geem, Maarten K. Sabbe, Marie Francoise 
Reyniers, Guy B. Marin 
Ghent University

2I08 An innovative modularity of heat circulation for 
fractional distillation 294

 Yasuki Kansha1, Naoki Tsuru2, Chihiro Fushimi1, Kaoru 
Shimogawara3, Atsushi Tsutsumi1

1The University of Tokyo, Institute of Industrial Science;
2The University of Tokyo, Department of Chemical System 
Engineering; 3Chiyoda Advanced Solutions Corporation

Session 2I3: Modeling & simulation VI

Chair:  Dr. Kazuya Goto, RITE,
 Dr. Jean-Marc Schweitzer, Institut Français du Pétrole – 

Lyon
(14:20 – 15:20) 
2I09 Study on reactive kinetics of synthesizing 

cyclohexene carbonate from cyclohexene oxide 
with carbon dioxide 298

 Yun-jin Fang, Bai-ping Liu, Yang Zhang, Zhen-min Cheng 
East China University of Science and Technology, State 
Key Laboratory of Chemical Engineering

2I10 Analysis of different reactor flow patterns and 
reaction mechanisms for alkylation of isobutane 
and n-butene on zeolites 300

 Subramanya V. Nayak1, R. C. Ramaswamy2, M. Al-
Dahhan1, P. A. Ramachandran1, M. P. Dudukovic1

1Washington University in St. Louis, Department of Energy, 
Environment and Chemical Engineering; 2Eastman 
Chemical Company

2I11 Kinetics and reactor modelling for reversible 
autocatalytic reactions in the absence and 
presence of complexing agents 302

 Tapio Salmi1, Olatunde Jogunola1, Johan Warna1, Jyri-
Pekka Mikkola1, Esko Tirronen2



28

1Abo Akademi, Process chemistry centre; 2Kemira research 
centre

Session 2I4: Modeling & simulation VII

Chair:  Dr. Jean-Marc Schweitzer, Institut Français du Pétrole - 
Lyon,

 Prof. Tapio Salmi, Åbo Akademi University 
(15:50 – 16:30) 
2I12 Kinetic modeling of the atom transfer radical 

polymerization of methyl methacrylate: 
Conditions for control 306

 Dagmar R. D'hooge, Marie-Francoise Reyniers, Guy B. 
Marin 
Ghent University, Department of Chemical Engineering

2I13 Comparison of systemic, compartmental and 
CFD modelling approaches: Application to the 
simulation of biological reactor of wastewater 
treatment 308

 Yann Le Moullec, Caroline Gentric, Olivier Potier, Jean 
Pierre Leclerc 
CNRS, Nancy-Université, Laboratoire des Sciences du 
Genie Chimique (LSGC)

  Room J  Tue 9th

Session 2J1: Microreactors & micro-
structured systems III  
Chair:  Dr. Thomas R. Dietrich, mikroglas chemtech,
 Prof. Kazuhiko Mae, Kyoto University 
(10:10 – 11:50) 
2J01 Desorptive cooling of fixed-bed chemical 

reactors: A practical alternative to microreactors 312
 David W. Agar, Manuel Nau, Marcus Gruenewald 

Technical University of Dortmund, Department of Reaction 
Engineering

2J02 Intensification of heat transfer in compact 
reactor/heat exchanger by TiO2-ethylene glycol 
nanofluids 314

 Xiaolei Fan1, Haisheng Chen2, Yulong Ding2, Pawel K. 
Plucinski1, Alexei A. Lapkin1

1University of Bath, Department of Chemical Engineering;
2University of Leeds, Institute of Particle Science and 
Engineering

2J03 Intensification of steam reforming of natural gas: 
Combustible fuel and reforming catalyst 
comparison 316

 Georgios Stefanidis, Dionisios G. Vlachos 
University Delaware

2J04 Preparation of Cu-Zn-Al/ZrO2 catalyst washcoat 
for reforming of methanol in a microreactor 318

 Kuen-Song Lin, Cheng-Yu Pan, Hsiu-Ping Yeh, Chuin-Tih 
Yeh, Chia-Chieh Shen 
Yuan Ze University, Department of Chemical Engineering 
& Materials Science

2J05 Determination of the selectivity of the Beckmann 
rearrangement to caprolactam in a micro reactor 320

 K. T. Zuidhof, M. H. J. M. de Croon, J. C. Schouten 
Eindhoven University of Technology, Department of 
Chemical Reactor Engineering

Session 2J2: Microreactors & micro-
structured systems IV  
Chair:  Prof. Marc-Olivier Coppens, Rensselaer Polytechnic 

Institute,
 Prof. David Agar, Technical University of Dortmund 
(13:10 – 14:10) 
2J06 Investigation of a constructal mixer for rapid 

reaction 324
 Zhi-Wei Fan1, Xing-Gui Zhou1, Ling-Ai Luo2, Wei-Kang 

Yuan1

1East China University of Science & Technology, State Key 
Laboratory of Chemical Engineering; 2LOCIE-Universite 
de Savoie

2J07 Performance comparison of micromixers 326
 Laurent Falk, Jean-Marc Commenge 

LSGC-CNRS
2J08 Microfluidic-assisted block copolymerizations in 

continuous-flow: Influence of micromixers 
characteristics 328

 Carine Rosenfeld, Christophe A Serra, Georges 
Hadziioannou 
CNRS / University Louis Pasteur

Session 2J3: Microreactors & micro-
structured systems V  
Chair:  Prof. Laurent Falk, CNRS-ENSIC,
 Prof. Marc-Olivier Coppens, Rensselaer Polytechnic 

Institute
(14:20 – 15:20) 
2J09 Propagation of pressure waves in microchannels 

containing gas-liquid slug flow 332
 Evgeny Rebrov, Mart De Croon, Jaap Schouten 

Eindhoven University of Technology
2J10 Effective interfacial area in a slug flow capillary 

microreactor and microscale countercurrent 
liquid/liquid extraction  334

 Aras Ghaini, David W. Agar 
Technical University of Dortmund, Department of Bio- and 
Chemical Engineering, Institute of Reaction Engineering 
(TCB)

2J11 Y separator for liquid-liquid microreactors: 
Experiments and CFD simulations 336

 Madhvanand Kashid1, Ajay Gorasia2, Vivek Ranade3,
David Agar1

1Technical University of Dortmund, Department of 
Biochemical and Chemical Engineering; 2National 
Chemical Laboratory - Pune, Catalysis, Reactors and 
Separation Unit & Indian Institute of Technology - 
Mumbai, Chemical Engineering Department; 3National 
Chemical Laboratory - Pune, Catalysis, Reactors and 
Separation Unit

Session 2J4: Microreactors & micro-structured 
systems VI (15:50–16:50)
Chair:  Prof. David Agar, Technical University of Dortmund,
 Prof. Laurent Falk, CNRS-ENSIC
2J12 Multi-scale modelling of reaction and transport 

in porous catalysts 340
 Petr Koci1, Vladimir Novak1, Frantisek Stepanek1, Milos 

Marek1, Milan Kubicek2

1Institute of Chemical Technology - Prague, Department of 
Chemical Engineering; 2Institute of Chemical Technology - 
Prague, Department of Mathematics

2J13 Rational design of hierarchically structured 
porous catalysts 342

 Gang Wang, Marc-Olivier Coppens
Rensselaer Polytechnic Institute, Department of Chemical 
and Biological Engineering

2J14 Preparation of sea urchin-like nickel particles 
under rapid wet chemical process 344

 Hailong Hu, Katsuyasu Sugawara 
Akita University
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  Room K  Tue 9th

Session 2K1: Novel reactors & process 
development IV
Chair:  Prof. A. Seidel-Morgenstern, Otto-von-Guericke-

Universitat,
 Prof. Yasushi Sekine, Waseda University 
(10:10 – 11:50) 
2K01 Melt polycondensation process of poly(ethylene 

terephthalate) in grid falling film tower 348
 Zhenhao Xi1, Ling Zhao1, Weizhen Sun1, Zhaoyan Liu2

1East China University of Science and Technology, State 
Key Laboratory of Chemical Engineering; 2Beijing 
Innovation Polymerization Technology Company

2K02 Gas-liquid mass transfer in a rotor-stator 
spinning disc reactor 350

 Marco Meeuwse, John Van der Schaaf, Ben F.M. Kuster, 
Jaap C. Schouten 
Eindhoven University of Technology, Department of 
Chemical Engineering and Chemistry, Laboratory of 
Chemical Reactor Engineering

2K03 Reinventing fluidization in a centrifugal field: 
Novel technologies and perspectives  352

 Axel de Broqueville1, Juray De Wilde2

1Inventor; 2Universite catholique de Louvain
2K04 Multi-scale modeling of microstructured Fischer-

Tropsch reactors 354
 Bin Yang, Kai Jarosch, Lee Tonkovich, Sean Fitzgerald, 

Dongming Qiu, Luke Schrader, Harley Freeman, Terry 
Mazanec, Jeff McDaniel 
Velocys, Inc.

2K05 Behavior of microscale and nanoscale titania 
photocatalysts in an oscillatory flow photoreactor 356

 Ping Gao, Michael Ho Kei Lee, Po-Lock Yue
Hong Kong University of Science and Technology

Session 2K2: Resource conversion I

Chair:  Prof. Atsushi Tsutsumi, University of Tokyo,
 Prof. Fernando V. Díez, University of Oviedo 
(13:10 – 14:10) 
2K06 CFD simulation of the hydrodynamics and 

reactions in an activated sludge channel reactor 
of wastewater treatment 360

 Yann Le Moullec, Caroline Gentric, Olivier Potier, Jean 
Pierre Leclerc 
CNRS, Nancy-Université, Laboratoire des Sciences du 
Genie Chimique (LSGC)

2K07 Phenomenological modeling of coal fired boilers 
based on CFD simulations 362

 Devkumar Fulchand Gupta, Vivek Vinayak Ranade 
National Chemical Laboratory - Pune, CReST

2K08 Insight in the radical mechanism of the catalytic 
partial oxidation of methane by molecular beam 
mass spectrometry 364

 Michael Geske, Katrin Pelzer, Raimund Horn, Friederike 
C. Jentoft, Robert Schlogl 
Fritz-Haber-Institute of the Max-Planck-Society

Session 2K3: Resource conversion II

Chair:  Prof. Zhi Guo Yan, Wuhan Institute of Technology,
 Prof. Atsushi Tsutsumi, University of Tokyo 
(14:20 – 15:20) 
2K09 Decomposition of harmful organic compounds 

with ultrasonic waves 368
 Toshinori Kojima, Yasuhiko Takuma, Takashi Nakae,

Shigeru Kato, Shigeo Satokawa 
Seikei University, Department of Materials and Life 
Science

2K10 Syntheis of zeolite-A using silica from rice husk 
ash 370

 Takaaki Wajima1, Osamu Kiguchi2, Katsuyasu Sugawara1,
Takuo Sugawara1

1Akita University, Faculty of Engineering and Resource 
Science; 2Akita Prefectural University, Department of 
Biological Environment

2K11 Analysis of pyrolysis behaviors of agricultural 
residues by TG-MS technique 372

 Nakorn Worasuwannarak, Taro Sonobe 
King Mongkut's University of Technology Thonburi, The 
Joint Graduate School of Energy and Environment

Session 2K4: Resource conversion III
Chair:  Prof. Fernando V. Díez, University of Oviedo,
 Prof. Zhi Guo Yan, Wuhan Institute of Technology 
(15:50 – 16:30) 
2K12 Effect of ultrasonication on excess sludge 

bioavailability for methane production 376
 Jun-ichi Sotodate, Kanae Inaba, Hideo Tajima, Kazuaki 

Yamagiwa
Niigata University

2K13 Novel biodiesel production technology using a 
continuous contactor separator  378

 Boelo Schuur, Floris van Zwol, Henk van de Bovenkamp, 
Gerard N. Kraai, Erik J. Heeres
University of Groningen, Department of Chemical 
Engineering
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Wednesday 10th

  Room A  Wed 10th

Session 3A1: Energy & environment VII

Chair:  Prof. Takuo Sugawara, Akita University,
 Prof. Masahiro Kishida, Kyushu University 
(10:10 – 11:50) 
3A01 Decomposition of phenol in water by ozone 

oxidation with metal-supported carbongel 382
 Noriaki Sano1, Takuji Yamamoto2, Hiroki Shinomiya1,

Akira Endo2, Apiluck Eiad-ua2, Apinan Soottitantawat3,
Tawatchai Charinpanitkul3, Wiwut Tanthapanichakoon4

1University of Hyogo; 2National Institute of Advanced 
Industrial Science and Technology; 3Chulalongkorn 
University; 4National Nano Technology Center

3A02 AD-OX: A sequential oxidative process for water 
treatment-adsorption and batch CWAO 
regeneration of activated carbon 384

 Henri Delmas, Carmen Creanga, Carine Julcour Lebigue, 
Anne-Marie Wilhelm 
INPT, Université de Toulouse, Laboratoire de Genie 
Chimique

3A03 Optimization of dyes degradation using 
magnetically separable photocatalyst 
(TiO2/SiO2/Fe3O4) 386

 Tarek A. Gad Allah, Shigeru Kato, Shigeo Satokawa, 
Toshinori Kojima 
Seikei University, Department of Materials and Life 
Science

3A04 Dye decomposition kinetics by UV/H2O2 388 
 Meng-Wen Chang, Chia-Chun Chung, Jia-Ming Chern

Tatung University, Department of Chemical Engineering
3A05 Photocatalytic reactor efficiency evaluation for 

the complete span of reaction times 390
 Benito Serrano1, Aaron Ortiz2, Hugo Ignacio de Lasa2

1Universidad de Zacatecas; 2University of Western Ontario

Session 3A2: Energy & environment VIII

Chair:  Prof. Jia-Ming Chern, Tatung University,
 Prof. Toshinori Kojima, Seikei Univeristy 
(13:10 – 14:10) 
3A06 A simple and environmentally friendly method to 

prepare sulfide photocatalysts 394
 Hui-Fang Cho, Tai-Chou Lee 

National Chung Cheng University, Department of 
Chemical Engeering

3A07 An in-situ drift spectroscopic study of the 
photocatalyst Ag3VO4 by the irradiation of 
visible-light 396

 Guan Ting Pan1, Chao-Ming Huang2, Thomas C.K. Yang1

1National Taipei University of Technology, Department of 
Chemical Engineering; 2Kun Shan University of 
Technology, Department of Environmental Engineering

3A08 Activity improvement of selective CO oxidation 
in excess H2 by Pt/�-Al2O3 catalysts 398

 Piyasan Praserthdam1, Chatchai Meephoka1, Choowong 
Chaisuk2, Panida Samparnpiboon3

1Chulalongkorn University, Department of Chemical 
Engineering; 2Silpakorn University, Department of 
Chemical Engineering; 3Rangsit University, Department of 
Chemical Engineering

Session 3A3: Energy & environment IX

Chair:  Prof. Toshinori Kojima, Seikei Univeristy,
 Prof. Masahiro Kishida, Kyushu University 
(14:40 – 15:40) 
3A09 Reduction mechanism of iron ore in iron 

ore/carbon composite 402
 Ryuichi Ashida, Atsushi Matsumoto, Kouichi Miura 

Kyoto University, Department of Chemical Engineering
3A10 Synthesis and fine structure characterization of 

titania nanotubes 404
 Kuen-Song Lin, Pei-Shan Chen, Yi-Chen Shen, Wen-Ru 

Chen
Yuan Ze University, Department of Chemical Engineering 
& Materials Science

3A11 Petrochemicals from ethanol over a W-Si based 
nanocomposite bidisperse solid acid catalyst 406

 Timur Dogu1, Dilek Varisli1, Gulsen Dogu2

1Middle East Technical University, Department of 
Chemical Engineering; 2Gazi University, Department of 
Chemical Engineering

  Room G  Wed 10th

Session 3G1: Fluidized bed & multiphase 
reactors V 
Chair:  Dr. Fabrizio Scala, CNR, Istituto di Ricerche sulla 

Combustione,
 Prof. Juray De Wilde, Universite catholique de Louvain 
(10:10 – 11:50) 
3G01 Mechanism of coal combustion in oxygen 

enhanced conditions 410
 Wojciech Nowak1, Tomasz Klajny2, Jaroslaw Krzywanski1,

Tomasz Czakiert1
1Czestochowa University of Technology; 2Doosan Babcock 
Energy

3G02 Operation of large-scale circulating fluidized bed 
boilers 412 

 Wojciech Nowak1, Rafal Pawel Kobylecki1, Roman 
Walkowiak2, Tomasz Ozimowski2, Janusz Jablonski2, Jan 
Wyszynski2, Tadeusz Trybala2

1Czestochowa University of Technology; 2BOT Elektrownia 
Turow SA

3G03 Formation of unburnts in large-scale CFBC fly 
ashes — Investigation of the driving factors 414

 Rafal Pawel Kobylecki, Zbigniew Bis 
Czestochowa University of Technology

3G04 CFD-DEM simulation of gas-solid reacting flows 
in fluid catalytic cracking (FCC) process 416

 Changning Wu, Yi Cheng, Yulong Ding, Yong Jin 
Tsinghua University, Department of Chemical Engineering

3G05 Probability density function simulation (PDF) of 
turbulent reactive gas-solid flow in a FCC riser 418

 Suryanarayana Prasad Vegendla, Geraldine J. Heynderickx, 
Guy B. Marin 
Ghent University, Laboratory for Chemical Technology 
(LCT)
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Session 3G2: Fluidized bed & multiphase 
reactors VI 
Chair:  Dr. Jaakko Juhani Saastamoinen, VTT Technical Research 

Centre of Finland,
 Dr. Tadaaki Shimizu, Niigata University 
(13:10 – 14:10) 
3G06 DEM Simulation of gas-solid circulating 

fluidized beds 422
 Vaishali Suryawanshi, Shantanu Roy 

Indian Institute of Technology - Delhi, Department of 
Chemical Engineering

3G07 An experimental step response study of a 
rotating chimney for rotating fluidized beds  424

 Evgeniy Burlutskiy, Juray De Wilde 
Universite catholique de Louvain

3G08 Ash attrition and NOx emissions during 
circulating fluidized bed sewage sludge 
combustion 426

 Tadaaki Shimizu, Masanori Toyono 
Niigata University, Department of Chemistry and 
Chemical Engineering

Session 3G3: Fluidized bed & multiphase 
reactors VII 
Chair:  Dr. Tadaaki Shimizu, Niigata University,
 Prof. Yi Cheng, Tsinghua University, Department of 

Chemical Engineering 
(14:40 – 15:40) 
3G09 Effect of attrition on particle size distribution 

and SO2 capture in fluidized bed combustion 
under high CO2 partial pressure conditions 430

 Jaakko Juhani Saastamoinen1, Tadaaki Shimizu2, Antti 
Tourunen1

1VTT Technical Research Centre of Finland; 2Niigata
University

3G10 Desulfurization under simulated oxyfiring 
fluidized bed combustion conditions: The 
influence of limestone attrition and 
fragmentation 432

 Fabrizio Scala1, Piero Salatino2

1CNR, Istituto di Ricerche sulla Combustione; 2Universita
degli Studi di Napoli Federico II, Dipartimento di 
Ingegneria Chimica

3G11 Long-term sulfation behavior of limestone 
sorbents 434

 Jinsheng Wang, Edward J. Anthony 
CANMET Energy Technology Centre, Natural Resources 
Canada

  Room H  Wed 10th

Session 3H1: Catalysts & catalytic reaction 
engineering VII 
Chair:  Prof. Dion Vlachos, Univ. of Delaware, Department of 

Chemical Engineering,
 Prof. Masahiko Matsukata, Waseda University 
(10:10 – 11:30) 
3H01 Regeneration kinetics of redox catalysts 438
 Antoine Godefroy1, Gregory Scott Patience1, Roberta 

Cenni2, Jean-Luc Dubois3

1Ecole Polytechnique de Montreal, Department of 
Chemical Engineering; 2Haldor Topsoe A/S ; 3Arkema

3H02 Gold nanoparticle catalysts for the hydro-
epoxidation of propene: An in-situ XANES and 
catalytic study into the adsorption of propene on 
gold 440

 T. Alexander Nijhuis1, Elena Sacaliuc2, Bert M. 
Weckhuysen2, Jaap C. Schouten1

1Eindhoven University of Technology, Laboratory for 
Chemical Reactor Engineering; 2Utrecht University, 
Department for Inorganic Chemistry and Catalysis

3H03 Development of UV-Vis and Raman spectroscopy 
for in-situ catalyst characterization in multiphase 
reactors 442

 C. P. Stemmet, T. A. Nijhuis, J. C. Schouten 
Eindhoven University of Technology, Chemical 
Engineering & Chemistry, Laboratory of Chemical 
Reactor Engineering

3H04 Temperature programmed studies of novel 
perovskite type mixed metal oxides: Activity to 
syngas production and coke formation 444

 Alan Thursfield1, Vladislav V. Kharton2, Alexei A. 
Yaremchenko2, Ian S. Metcalfe1

1Newcastle University, School of Chemical Engineering 
and Advanced Materials; 2University of Aveiro, CICECO, 
Department of Ceramics and Glass Engineering

Session 3H2: Catalysts & catalytic reaction 
engineering VIII 
Chair:  Prof. Gregory S. Patience, Ecole Polytechnique de 

Montreal, Department of Chemical Engineering,
 Dr. Norikazu Nishiyama, Osaka University 
(13:10 – 14:10) 
3H06 Hydroformylation of 1-octene using rhodium-

phosphite catalyst in a thermomorphic solvent 
system 448

 Maizatul S. Shahrun1, Hilmi Mukhtar1, Subhas Bhatia2,
Binay K. Dutta1

1Universiti Teknology PETRONAS; 2Universiti Sains 
Malaysia

3H07 Generation of hydrogen peroxide for green 
selective oxidation 450

 Laura Torrente Murciano, Andrew J. Fergusson-Rees, 
Sang Baelc Shin, Frantisek Stepanek, David Chadwick 
Imperial College London

3H08 Palladium nanoparticles supported on bacterial 
biomass as a novel heterogeneous catalyst: A 
comparison of Pd/Al2O3 and bio-Pd in the 
hydrogenation of 2-pentyne 452

 James Andrew Bennett1, Neil Creamer2, Kevin Deplanche2,
Lynne Macaskie2, John Michael Winterbottom1, Joe 
Wood1

1Birmingham University, Department of Chemical 
Engineering; 2Birmingham University, Department of 
Biosciences

  Room I  Wed 10th

Session 3I1: Modeling & simulation VIII

Chair:  Prof. Enrico Tronconi, Politecnico di Milano,
 Prof. Vemuri Balakotaiah, University of Houston 
(10:10 – 11:50) 
3I01 Evaluation of novel absorbent for CO2 capture 456
 Kazuya Goto, Hiromichi Okabe, Shinkichi Shimizu, 

Masami Onoda, Yuichi Fujioka 
RITE

3I02 Direct numerical simulation of reactive 
absorption in gas-liquid flow on structured 
packing using interface capturing method 458

 Yacine Haroun1, Ludovic Raynal2, Dominique Legendre3

1IFP / Institut de Mecanique des Fluides de Toulouse, 
UMR CNRS/INPT/UPS; 2IFP; 3Institut de Mecanique des 
Fluides de Toulouse, UMR CNRS/INPT/UPS
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3I03 Local and integral transport characteristics of 
novel consolidated and unconsolidated structures 
for catalytic applications 460

 Hannsjoerg Freund1, Amer Inayat2, Juergen Bauer2,
Thomas Zeiser3, Wilhelm Schwieger2

1Max Planck Institute Magdeburg, Physical and Chemical 
Process Engineering; 2University of Erlangen-Nuremberg, 
Department of Chemical Reaction Engineering;
3University of Erlangen-Nuremberg, Regionales 
Rechenzentrum Erlangen

3I04 Analysis of a multi-tubular membrane reactor 462
 Kenichi Mimura, Daisuke Oka, Takafumi Sato, Naotsugu 

Itoh
Utsunomiya University, Department of Applied Chemistry

3I05 Membrane-based reactive separation systems for 
application in life support and in situ resource 
utilization systems 464

 Hyun T. Hwang1, Aadesh Harale1, Muhammad Sahimi1,
Paul K. Liu2, Theodore T. Tsotsis1

1University of Southern California, Mork Family 
Department of Chemical Engineering and Materials 
Science; 2Media and Process Technology, Inc.

Session 3I2: Modeling & simulation IX

Chair:  Prof. Takao Masuda, Hokkaido University,
 Prof. Bela G. Lakatos, University of Pannonia 
(13:10 – 14:10) 
3I06 On the relationship between Aris and Sherwood 

numbers and friction and effectiveness factors 468
 Vemuri Balakotaiah

University of Houston
3I07 Numerical simulations of a diffusion-controlled 

reaction performed in continuous flow 
microreactors 470

 Christophe A. Serra, Guy Schlatter, Nicolas Sary, Georges 
Hadziioannou 
CNRS / Universite Louis Pasteur

3I08 Generalised coalescence/redispersion model for 
micromixing in chemical reactors 472

 Bela G. Lakatos
University of Pannonia, Department of Process 
Engineering

Session 3I3: Modeling & simulation X

Chair:  Prof. Bela G. Lakatos, University of Pannonia,
 Prof. Takao Masuda, Hokkaido University 
(14:40 – 15:20) 
3I09 Mechanistic transient kinetic analysis of the NH3-

NO/NO2 “fast” SCR reaction over a Fe-ZSM5 
catalyst for automotive applications 476

 Antonio Grossale1, Isabella Nova1, Enrico Tronconi1,
Daniel Chatterjee2, Michel Weibel2

1Politecnico di Milano, Dipartimento di Energia; 2Daimler
AG, Abteilung GR/VPE

3I10 Numerical simulation of soot filtration and 
combustion within diesel particulate filters  478

 Samir Bensaid, Daniele Marchisio, Debora Fino, Guido 
Saracco, Vito Specchia 
Politecnico di Torino 

  Room J  Wed 10th

Session 3J1: Fuel cells & electrochemical 
reaction engineering I 
Chair:  Prof. Takao Masuda, Hokkaido University,
 Prof. Manabu Ihara, Tokyo Institute of Technology 
(10:10 – 11:50) 
3J01 Inventory control of PEM fuel cells 482
 Michael Mangold, Peter Borngraeber, Markus Groetsch 

Max Planck Institute for Dynamics of Complex Technical 
Systems

3J02 Nonisothermal reactor modeling of the polymer 
electrolyte fuel cell 484

 Motoaki Kawase, Tatsuya Inagaki, Kouichi Miura 
Kyoto University, Department of Chemical Engineering

3J03 Evaluation of the reaction products in a DMFC 
operated with high methanol concentration 486

 Nobuyoshi Nakagawa, K. Sekimoto, M. S. Masdar, 
R. Noda 
Gunma University, Department of Chemical and 
Environmental Engineering

3J04 CO-selective methanation over Ru-�-Al2O3 
catalysts in H2-rich gas for PEM-FC applications 488

 Camilla Galletti, Stefania Specchia, Guido Saracco, Vito 
Specchia 
Politecnico di Torino, Dipartimento Scienza dei Materiali 
e Ing. Chimica

3J05 Modeling of an indirect internal reforming solid 
oxide fuel cell: Effect of inlet fuel on cell 
performance and temperature gradient 490

 Navadol Laosiripojana1, Pannipha Dokmaingam1, Suttichai 
Assabumrungrat2, Apinan Soottitantawat2

1The Joint Graduate School of Energy and Environment;
2Chulalongkorn University

Session 3J2: Fuel cells & electrochemical 
reaction engineering II 
Chair:  Prof. Nobuyoshi Nakagawa, Gunma University,
 Prof. Motoaki Kawase, Kyoto University 
(13:10 – 14:10) 
3J06 La0.85Sr0.15Cr0.9Ni0.05Pd0.05O3 perovskite anode 

for SOFC 494
 Hiroshi Fukunaga1, Akinori Fueoka1, Toru Takatsuka1,

Koichi Yamada2

1Shinshu University, Department of Fine Materials 
Engineering; 2The University of Tokyo

3J07 Improvement on electrochemical properties of 
Ni/YSZ anode infiltrated by proton conductor of 
SZY in direct methane solid oxide fuel cell: 
Dependence on amount of SZY 496

 Yongcheng Jin1, H. Yasutake1, K. Yamahara2, M. Ihara1

1Tokyo Institute of Technology, Research Center for 
Carbon Recycling and Energy; 2Mitsubishi Chemical 
Group Science and Technology Research Center, Inc.

3J08 High performance sorbents for diesel oil 
desulfurization 498

 Simelys Pyris Hernandez, Nunzio Russo, Debora Fino, 
Guido Saracco, Vito Specchia 
Politecnico di Torino
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  Room K  Wed 10th

Session 3K1: Novel reactors & process 
development V 
Chair:  Dr. Albin Pintar, National Institute of Chemistry, Slovenia,
 Prof. Kaoru Onoe, Chiba Institute of Technology 
(10:10 – 11:30) 
3K01 Production of the green solvent ethyl lactate 

using a novel process (SMBR)  502
 Carla Sofia Pereira, Viviana Manuela Silva, Alirio Egidio 

Rodrigues
Porto University, LSRE - Laboratory of Separation and 
Reaction Eng.

3K02 An extractive reactor as the key to a “green” 
process for biogradable detergents 504

 Peter Lewis Silveston, Robert R. Hudgins, Ali Lohi, 
Eric Croiset, William S. Epling 
University of Waterloo

3K03 Self-heat recuperation technology for 
sustainable chemical process 506

 Naoki Tsuru1, Kazuyoshi Sato1, Yasuki Kansha2, Chihiro 
Fushimi2, Kaoru Shimogawara3, Atsushi Tsutsumi2

1The University of Tokyo; 2The University of Tokyo, 
Institute of Insustrial Sciense; 3Chiyoda Advanced 
Solutions Corp.

3K04 Hydrodesulfurization of diesel in a slurry 
reactor 508

 Zhonghuo Deng, Tiefeng Wang, Zhanwen Wang 
Tsinghua University, Department of Chemical 
Engineering

Session 3K2: Novel reactors & process 
development VI 
Chair:  Prof. Po-Lock Yue, Hong Kong University of Science and 

Technology,
 Prof. Choji Fukuhara, Shizuoka University 
(13:10 – 14:10) 
3K06 Simultaneous dry reforming and desulfurization 

of bio-methane with non equilibrium electric 
discharge at ambient temperature 512

 Yasushi Sekine, Junya Yamadera, Masahiko Matsukata, 
Eiichi Kikuchi 
Waseda University, Department of Applied Chemistry

3K07 Process development and reactor analysis of coal 
pyrolysis to acetylene in hydrogen plasma 
reactor  514

 Yi Cheng, Jiaqi Chen 
Tsinghua University, Department of Chemical 
Engineering

3K08 Microwave reactor modeling for preparation of 
fine chemicals 516

 Blanka Toukoniitty1, Johan Warna1, Mikko Helle2, Henrik 
Saxen2, Dmitry Yu. Murzin1, Tapio Salmi1

1Abo Akademi University, Department of Industrial 
Chemistry and Reaction Engineering; 2Abo Akademi 
University, Heat Engineering Laboratory

Session 3K3: Novel reactors & process 
development VII
Chair:  Prof. Choji Fukuhara, Shizuoka University,
 Prof. Po-Lock Yue, Hong Kong University of Science and 

Technology
(14:40 – 15:20) 
3K09 Improved economics of partial oxidation 

processes: An industrial case study of the 
development of the thermo plate reactor 520

 Ruediger von Watzdorf1, Gerhard Olbert1, Claus Hechler1,
Ulrich Hammon1, Freimut Marold2

1BASF SE, Reaction Engineering; 2DEG Engineering
3K10 Autothermal reactor concept for combining 

oxidative coupling and reforming of methane 522
 T. P. Tiemersma, M. van Sint Annaland, J.A.M. Kuipers 

University of Twente, Faculty of Science and Technology - 
Fundamentals of Chemical Reaction Engineering 
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The Organizing Committee expresses gratitude to the following organizations for their financial supports. 
 

 Ministry of Education, Culture, Sports, Science and Technology – Japan 
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ISCRE 20 is also supported by the following exhibitors: 

 Bel Japan, Inc.  (Two booths) 
 Shimadzu Corporation 
 Shimadzu Corporation / Kratos Analytical Ltd. 
 Fujikin Incorporated 

The exhibition booths of these companies are located in front of Room A. 






