
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61567-927-0 

Particle Technology Forum 

Nashville, Tennessee, USA 
8-13 November 2009 

 

Presentations at the 2009 AIChE Annual Meeting 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2009) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
3 Park Avenue 
New York, NY 10016-5991 
 
Phone:  (203) 702-7660 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

An Experimental Investigation of Nucleation Phenomenon in a Static Powder Bed ....................................................... 1
Andrew C. S. Lee, Paul E. Sojka 

 

Design of Regime Separated Granulation............................................................................................................................ 3
Defne Kayrak-Talay, Heather N. Emady, William C. Schwerin, James D. Litster 

 

A Quantitative Assessment of the Effect of Primary Particle Size Distribution on Granule 
Inhomogeneity: Modelling and Experiments ...................................................................................................................... 4

Rohit Ramachandran, Mansoor A. Ansari, Frantisek Stepanek 
 

Population Balance Modeling of Granulation of Excipient with Continuous Addition of Binder .................................. 6
Carl L. Marshall Jr., Themis Matsoukas 

 

Estimation of Optimal Coating Performance Via Optimal Mixing Conditions in a Pancoater ...................................... 7
Ekneet Sahni, Bodhisattwa Chaudhuri 

 

Intra-Particle Coating Variation: Monte-Carlo Coating of a Single Particle................................................................... 8
Ben Freireich, Carl R. Wassgren 

 

Modeling and Validation of Flow Fields in a Mixer-Granulator ....................................................................................... 9
Hong Sing Tan, Paul Mort 

 

An Innovative Method Using Magnetic Particle Tracking to Measure Solids Circulation Rates in a 
Spouted Bed ......................................................................................................................................................................... 10

J. S. Halow, Emily E. Patterson, C. Stuart Daw, Charles E. A. Finney 
 

Gas / Solids Mixing in Rotating Fluidized Beds in a Static Fluidization Chamber ........................................................ 12
Nicolas Staudt, Mourad Abouahi, Juray De Wilde 

 

Particle Clusters and Fluidized Beds ................................................................................................................................. 15
Ray A. Cocco, Frank D. Shaffer, S. B. Reddy Karri, Roy C. Hays, Ted M. Knowlton 

 

Electrostatic Charging in Fluidized Beds .......................................................................................................................... 16
Keith Forward, Daniel J. Lacks, R. Mohan Sankaran 

 

The Effect of Surface Modification on the Triboelectric Characteristics of Pharmaceutical Powders ........................ 17
Laila Jai Jallo, Utsav V Patel, Ajit Mujumdar, Rajesh N Dave 

 

Effect of Electrostatic Charges on Hydrodynamics of Fluidized Beds ............................................................................ 18
Ah-Hyung Alissa Park, Eliot Wycoff 

 

The Role of Fines in Controlling the Flow of Bulk Solids ................................................................................................ 19
Karl Jacob, Nestor A. Vasquez 

 

A Study of Powder Flow Patterns (Dispersion vs. Convection) in a Continuous Annular Couette Cell 
Using Tracers ....................................................................................................................................................................... 20

Gabriel Tardos, Mehrdad Kheiripour Langroudi, Paul Mort 
 

Predicting Discharge Dynamics of Wet Cohesive Particles From a Rectangular Hopper Using Discrete 
Element Method (DEM) ...................................................................................................................................................... 21

Anshu Anand, Jennifer S. Curtis, Carl R. Wassgren, Bruno C. Hancock, William R. Ketterhagen 
 

Consolidation of Granular Material Subject to Thermal Cycling ................................................................................... 22
Adel F. Alenzi, J. J. McCarthy 

 

Simulation and Experimental Studies of Jamming for Model Two-Dimensional Particles Under Flow ..................... 23
Alfredo Guariguata, David T. Wu, Carolyn A. Koh, Amadeu K. Sum, E. Dendy Sloan 

 

Wall Friction Tests on Limestone Using an Annular Shear Cell ..................................................................................... 24
Clive E. Davies, Miles C. E. Grafton, Emile S. Webster 

 

Optimization of Breakage in a Ball Mill ............................................................................................................................ 25
Matthew J. Metzger, Brendon Hausberger, Diane Hildebrandt, David Glasser, Benjamin J. Glasser 

 

Measurement and Prediction of Process Relevant Segregation for Multi-Component Bulk Materials ....................... 26
Kerry D. Johanson 

 

Shear and Flow Properties of Pharmaceutical Binary Mixtures ..................................................................................... 35
Alisa Vasilenko, Fernando J. Muzzio, Benjamin J. Glasser 

 

Measurement of Solid Fraction and Its Fluctuations in Dense Granular Flows Using a Capacitance 
Probe..................................................................................................................................................................................... 36

Mehrdad Kheiripour Langroudi, Gabriel I. Tardos 
 

Characterization of Pharmaceutical Powders Modified by Dry Coating ....................................................................... 37
Lauren Beach, Matthew P. Mullarney, Bruno C. Hancock, Ajit Mujumdar, Laila Jai Jallo, Rajesh Davé 

 

Analysis of the Effects of Shearing Conditions on the Distribution of MgSt Using Laser-Induced-
Breakdown-Spectroscopy (LIBS) and near Infrared Spectroscopy (NIR) ..................................................................... 38

Aditya U. Vanarase, Patricia M. Portillo Brieva, Fernando J. Muzzio 
 



CREC-GS-Optiprobe for Measuring Radial Distribution of Clusters in a Downer Reactor ........................................ 40
Mohammad Ashraful Islam, Hugo I. De Lasa, Stefen Krol 

 

Two and Three Dimensional Microparticle Characterization Using Digital Holography............................................. 41
Taslima Khanam, Emmanouil Darakis, Arvind Rajendran, Vinay Kariwala, Anand K. Asundi 

 

Statistical Modeling of Image-Based Crystal Observation............................................................................................... 43
Christian Borchert, Kai Sundmacher 

 

Particle Size Distribution Estimation through Image-Based Sensors: Sequential Simplex Optimization 
for Selection of Optimal Parameters .................................................................................................................................. 44

Ying Zhou, Lakshminarayanan Samavedham, Rajagopalan Srinivasan 
 

Static Mixing of Granular Materials.................................................................................................................................. 46
Watson L. Vargas, Andrés F. Nieto, Diana M. Lievano 

 

Impact of Binary and Continuous Particle Size Distributions on Clustering, Granular Shear Flows ......................... 47
R. Brent Rice, Christine M. Hrenya 

 

Optimizing the Reduction of Segregation in Baffled-Tumbler Mixers ........................................................................... 48
Tathagata Bhattacharya, J. J. McCarthy 

 

Radial Segregation of Granular Materials in Rotating Cylinders................................................................................... 49
Suman K. Hajra, Mehrdad Massoudi, D. V. Khakhar 

 

Predicting Segregation When Materials Are Sensitive to More Than one Segregation Mechanism ............................ 50
Kerry D. Johanson 

 

Impact of Particle Aspect Ratio on Tumble Mixing Performance................................................................................... 51
Bruce D. Hook Sr., Daniel T. Hook, Matthew Varvir 

 

Verification of a Binary Mixing Process of Particulate Solids in a Fluidized Bed Predicted with the 
Theory of Markov Chains ................................................................................................................................................... 52

Y. Khokhlova, S. Ding, V. Mizonov, G. G. Enstad 
 

On the Effect of Sub-Grid Drag Closures.......................................................................................................................... 53
Sofiane Benyahia 

 

The Effective Drag Closure for Gas-Solid Flows in Vertical Risers ................................................................................ 66
Ali Özel, Pascal Fede, Olivier Simonin 

 

Three-Dimensional Computational Fluid Dynamic Study of a Gas-Solid Riser Based on the Kinetic 
Theory of Granular Flow .................................................................................................................................................... 69

Maximilian J. Hodapp, Maria Das Gracas Enrique Da Silva, Fabio Marini, Milton Mori 
 

Riser-Flow Measurements of Polydisperse Geldart Group B Particles .......................................................................... 77
Jia Wei Chew, Christine M. Hrenya, Ray A. Cocco, John G. Findlay, Ted M. Knowlton 

 

Evaluation of CFB Riser and Downer Reactor Performance by Catalytic Ozone Decomposition ............................... 78
Dongbing Li, Jesse Zhu, Madhumita B. Ray, Ajay K. Ray 

 

Comparison Study of Riser Geometry Effect on the Solids Distribution in CFBs ......................................................... 79
Jing Xu, Jesse Zhu 

 

Separation of Oil and Other Organics From Water Using Inverse Fluidization of Hydrophobic 
Aerogels ................................................................................................................................................................................ 96

Ding Wang, Trent Silbaugh, Robert Pfeffer, Jerry Ys Lin 
 

Fundamental Study on Washing Characteristics of a Novel Multiphase Flow System ................................................. 97
Yusumi Nagahashi, John R. Grace, Norman Epstein, Yutaka Asako, Akira Yokogawa 

 

CFD Modeling of Electrostatic Effects on Catalyst and Fine Particles in Fluidized-Bed Reactors ............................ 107
Ram G. Rokkam, Rodney O. Fox, Michael E. Muhle 

 

Numerical Evaluation of the Process Intensification Potential of Rotating Fluidized Beds in a Static 
Geometry: Application to Fluid Catalytic Cracking....................................................................................................... 108

Philippe Eliaers, Waldo Rosales Trujillo, Juray De Wilde 
 

Liquid and Solids Entrainments in Slurry Bubble Columns ......................................................................................... 111
Fei Wang, Zhao Yu, Bing Du, Raymond Lau, L. -S. Fan 

 

Heat Transfer Simulations in Multi Size Particle Riser Flow ........................................................................................ 112
Yerhee Cha, Hamid Arastoopour 

 

Cultivation of Microalgae Using Draft-Tube Bioreactor................................................................................................ 113
Xue Chen, Wei-Ning, William Chen, Raymond Lau 

 

Enhancement of Particle Collection Efficiency in Electrohydrodynamic Atomization Processes for 
Pharmaceutical Particle Fabrication ............................................................................................................................... 114

Alireza Rezvanpour, Chi-Hwa Wang 
 

Small-Angle Neutron Scattering on Hydrophobically Stabilized Metal Nanoparticles in Gas-
Expanded Liquids .............................................................................................................................................................. 121

Gregory Von White II, Christopher L. Kitchens 
 

Vibro-Spring Particle Sizer............................................................................................................................................... 122
Haroun Mahgerefteh, Aisha Salihu 

 



Effect of Substrate Roughness on Nano-Silica Coated Micron-Scale Particle Adhesion ............................................. 123
Dave Balachandran, Laila Jai Jallo, Rajesh Davé, Stephen P. Beaudoin 

 

Dispersion of Surface Modified Powders for Inhalation Application............................................................................ 124
Ajit Mujumdar, Xi Han, Daniel To, Rajesh Dave, Stefan Steigerwald, George Foster 

 

Microscale Surface Energy Measurements of SAM-Coated Particle Surfaces Using a Modified 
Flotation-Based Approach ................................................................................................................................................ 125

Chrysanty Tedjo, Paul E. Laibinis 
 

Collective Behavior of Self-Propelled Microcapsules ..................................................................................................... 126
Amitabh Bhattacharya, O. Berk Usta, Victor. Y. Yashin, Anna C. Balazs 

 

Mechanical Properties and Microstructure of the Nanoparticle Silica/Polymer Composite Coatings....................... 127
Karan Jindal, Lorraine F. Francis, Alon V. McCormick 

 

Using Shear Flow to Assist the Coating of Microparticles with Nanoparticles ............................................................ 128
Kapil V. Deshpande, Nina C. Shapley 

 

Effect of Particle and Fluid Properties on the Pickup Velocity of Fine Particles ......................................................... 129
Kimberly H. Henthorn 

 

Successes and Emerging Issues in Simulating the Processing Behavior of Liquid-Particle Nuclear 
Waste Slurries at the Savannah River Site ...................................................................................................................... 130

David C. Koopman, Daniel P. Lambert, Michael E. Stone 
 

How Intrusive Are Our Intrusive Probes? ...................................................................................................................... 137
Ray A. Cocco, John G. Findlay, Ted M. Knowlton 

 

Effect of Column Height and Diameter on Minimum Fluidization Velocity ................................................................ 138
Akhil A. Rao, Jennifer Sinclair Curtis, Bruno C. Hancock, Carl R. Wassgren 

 

Effects of System Pressure and Imposed Solids Mass Flux on Gas Bypassing in Deep Fluidized Beds of 
Group A Materials............................................................................................................................................................. 139

Allan Issangya, S. B. Reddy Karri, Ted M. Knowlton, Ray Cocco 
 

Validation of 3-D ECVT Velocimetry in Multi-Phase Flow Systems ............................................................................ 140
Fei Wang, Qussai Marashdeh, W. Warsito, L.-S. Fan 

 

Characterization of Gas-Solid Fluidization for Fine Powders - A New Characteristic Fluidization Gas 
Velocity ............................................................................................................................................................................... 141

Qing Huang, Jingxu Zhu, H. Zhang 
 

Effect of Carrier Morphology on Drug Loading and in Vitro Aerosolization and Deposition 
Properties in Dry Powder Inhalation ............................................................................................................................... 142

Meer Saiful Hassan, Raymond Lau 
 

Atomistic Simulation Studies on the Stability of Fenofibrate Nanocrystals in An Aqueous System by 
the Addition of Surfactants, Polymers, and Surfactant-Polymer Mixtures .................................................................. 143

M. Silvina Tomassone, Wusheng Zhu, Frank Romanski 
 

Precipitation of Poorly Water Soluble Drugs Using Ultrasound and Stabilizers: Controlling Process 
Parameters ......................................................................................................................................................................... 144

Sameer Dalvi, Rajesh Davé 
 

PLGA-Zwitterionic Block Copolymers: Synthesis, Characterization, and Application for Drug 
Delivery............................................................................................................................................................................... 145

Zhiqiang Cao, Shaoyi Jiang 
 

Polymer Stabilized Drug Nanoparticles Via Flash Nanoprecipitation .......................................................................... 146
Zhengxi Zhu, Haitao Qian, Thomas R. Hoye, Christopher W. Macosko 

 

Controlled Liquid Antisolvent Precipitation of Poorly Water Soluble Drugs Using a Scalable Rapid 
Mixing Device..................................................................................................................................................................... 147

Christian Beck, Sameer Dalvi, Rajesh Davé 
 

Nanocarriers for Pressurized Metered-Dose Inhalers: Formulation, Aerosol Performance, and in-
Vitro Transport Studies .................................................................................................................................................... 148

Balaji Bharatwaj, Sandro R. P. Da Rocha 
 

Understanding Particle Breakage Using Population Balance Modeling and Grain Texture Analysis ....................... 149
Kerry D. Johanson 

 

Formulation of Discrete Models for Non-linear Breakage: Flow Induced Alteration of Breakage Rates.................. 158
Jayanta Chakraborty, Doraiswami Ramkrishna 

 

The Effect of the Shear Rate on the Surface Properties of Egg-PC Liposomes............................................................ 165
Julia Exaltação Trevisan, Lucimara Gaziola Torre, Maria Helena Andrade Santana 

 

A Study of Green (Environmentally-Benign) Transfer Films through the Tribo-Comminution of 
Powder Pellets: Experiments and Modeling.................................................................................................................... 175

E. Y. A. Wornyoh, P. S. Dougherty, C. F. Higgs III 
 

A Novel Method for Stabilizing Particle Size of Milled Powders................................................................................... 176
J. W. Kwek, W. K. Ng, Reginald Tan 

 



Deagglomeration and Mixing of Nanopowders Using RESS Based Methods............................................................... 182
Daniel To, Sameer Dalvi, Sankaran Sundaresan, Rajesh Dave 

 

Shearing Induced Breakage of Nanoparticle Agglomerates in a Supercriticle Fluid – A Simulation 
Study ................................................................................................................................................................................... 183

Yangyang Shen, M. Silvina Tomassone 
 

Breakage of Colloidal Aggregates in Shear Flow ............................................................................................................ 184
Yogesh M. Harshe, Marco Lattuada, Massimo Morbidelli 

 

Restructuring Phenomena in the Aggregation of a Colloidal Latex in a Turbulent Stirred Tank ............................. 185
Matthäus U. Bäbler, Miroslav Soos, Marco Mazzotti, Massimo Morbidelli 

 

An Aggregation Model for Flash NanoPrecipitation ...................................................................................................... 187
Chungyin Cheng, R. Dennis Vigil, Rodney O. Fox 

 

Analysis of Nucleation Rate Measurements in Precipitation of Silver Nanoparticles.................................................. 188
Roberto Irizarry 

 

Breakage Behavior of NaCl Crystals in a Stirred Vessel................................................................................................ 189
Sheena Reeves, Brian White, Stephen Castellane, Priscilla Hill 

 

Simulating the Shape Evolution of Crystals with Monte Carlo Methods ..................................................................... 192
Andreas Voigt, Kai Sundmacher 

 

Two-Nozzle Flame Synthesis of NOx Storage Reduction Catalysts ............................................................................... 193
Robert Büchel, Sotiris E. Pratsinis, Alfons Baiker 

 

Controlled Manufacturing of Nanostructured Catalyst Particles Using Atomic Layer Deposition ........................... 197
J. Ruud Van Ommen, Emmanuel Skupien, Guido Mul 

 

Supercritical Fluid Aided Synthesis of Nanostructured Catalyst .................................................................................. 198
Sermin G. Sunol, Haitoi Li, Aydin Sunol 

 

Formation of Carbon Structures on Stepped and Chiral Surfaces ............................................................................... 199
Perla B. Balbuena, Juan C. Burgos, Gustavo E. Ramirez-Caballero, Diego A. Gomez-Gualdron 

 

Size-Selected Pt Nanoparticles Synthesized Via Micelle Encapsulation: Effect of Pretreatment and 
Oxidation State on the Activity for Methanol Decomposition and Oxidation .............................................................. 200

Jason R. Croy, Simon Mostafa, Helge Heinrich, Beatriz Roldan-Cuenya 
 

Base Effect on Hydrogen Production From Biomass Over Transition Metal Oxide Nanoparticles ........................... 201
Zhong He, Xianqin Wang 

 

A Systematic Approach to DEM Material Model Calibration....................................................................................... 202
David Curry, John Favier, Richard D. Laroche 

 

Spray Flame Synthesis as a Possible Rout to High Activity Au/TiO2 Catalyst for CO Oxidation ............................. 204
Sachit Chopra, Gregory Beaucage 

 

Analytical Solutions to Fragmenting Flows ..................................................................................................................... 205
Narayana P. Rayapati, Mahesh V. Panchagnula, John Peddieson 

 

Rotating Fluidized Bed in a Static Geometry (RFB-SG) : Determination of a Range of Stable 
Operating Conditions ........................................................................................................................................................ 206

Rahul P. Ekatpure, Vaishali U. Suryawanshi, Geraldine J. Heynderickx, Axel De Broqueville, Guy B. Marin 
 

Shear-Induced Gelation Phase Diagram for Repulsive Particles .................................................................................. 208
Delong Xie, Hua Wu, Leonie Braun, Massimo Morbidelli 

 

Nanoparticle Aerosol Gels From Counterflow Diffusion Flames .................................................................................. 209
Yangchuan Xing 

 

Simulations of Nanoparticle-Polymer Systems to Study the Factors Affecting the Nanoparticle 
Dispersion ........................................................................................................................................................................... 210

Ileana C. Carpen, Deepika R. Gollamandala 
 

Identification of Clusters in a Circulating Fluidized Bed of Geldart Group B Particles by Multi-
Resolution Analysis............................................................................................................................................................ 211

Lii-Ping Leu, Henry Lin 
 

Simultaneous Particle Size Reduction and Surface Modification to Enhance Flowability of APIs ............................ 212
Xi Han, Yuhua Chen, Ajit Mujumdar, Rajesh Dave 

 

Numerical Simulation of Spatially Distributed Population Balances ............................................................................ 213
Michael Fricke, Alexander Zinser, Christian Borchert, Kai Sundmacher 

 

Yield Behavior of Dense Assemblies of Frictional Particles ........................................................................................... 214
Sebastian Chialvo, Jin Sun, Sankaran Sundaresan 

 

Granular Flow and Segregation in a Bladed Mixer ........................................................................................................ 216
Brenda Remy, Johannes G. Khinast, Benjamin Glasser 

 

Simple Model for Designing Gas-Phase Coating of Nanoparticles ................................................................................ 217
Beat Buesser, Sotiris E. Pratsinis 

 

Lattice Boltzmann Method: An Efficient Technique for Solving Population Balance Equations............................... 219
Aniruddha Majudmer, Vinay Kariwala, Arvind Rajendran, Santosh Ansumali 

 



Formation of ZnSe and ZnTe Nanocrystals by Ultrasonic-Assisted Aerosol Spray Pyrolysis .................................... 221
Dae-Jin Kim, Jun-Woo Kim, Chang-Hwa Jo, Kee-Kahb Koo 

 

Co-Solvent Effect on Cooing Crystallization of DADNE................................................................................................ 222
Jin-Hwan Ahn, Jae-Kyeong Kim, Jun-Woo Kim, Hyoun-Soo Kim, Kee-Kahb Koo 

 

Manufacturing Polymer Nano Particles by Using Supercritical Fluids ........................................................................ 223
Jun Hyuk Yim, Ki-Pung Yoo, Jong Sung Lim 

 

Soft-Agglomerate Breakage by Discrete Element Method (DEM) Simulations ........................................................... 224
Michael O. John, Max L. Eggersdorfer, Sotiris E. Pratsinis 

 

High Shear Wet Granulation Using Self-Emulsifying System: Granule Shape and Size as a Function 
of Some Important Process Variables .............................................................................................................................. 225

Mauro Cavinato, Erica Franceschinis, Serena Cavallari, Nicola Realdon, Andrea Santomaso 
 

Analysis of the Surface Shielding of Fractal Like Particles ........................................................................................... 226
Flurin Haenseler, Max L. Eggersdorfer, Sotiris E. Pratsinis 

 

Restructuring and Fragmentation of Agglomerates in Shear Flows ............................................................................. 227
Max L. Eggersdorfer, Sotiris E. Pratsinis 

 

Process Simulation and Economics of a Ferrite-Based Water Splitting Cycle to Produce Renewable 
H2........................................................................................................................................................................................ 228

Melinda M. Channel, Jonathan Scheffe, Alan W. Weimer 
 

Fluid-Particle Drag in Inertial Polydisperse Gas-Solid Suspensions ............................................................................. 229
William Holloway, Xiaolong Yin, Sankaran Sundaresan 

 

Nano-Scale Atomic Layer Deposited Films on High Surface Area Particles for Water Splitting Cycles................... 231
Victoria J. Aston, Christopher Perkins, Alan W. Weimer 

 

Hydrogel Nanoparticles by Inverse-Miniemulsion Polymerization and Supercritical CO2 Drying........................... 232
Melinda G. Hemingway, Ram B. Gupta 

 

A Comparative Economic Analysis of Cooling, Antisolvent, and Joint Cooling-Antisolvent 
Recrystallization Methods for Pharmaceutical Compounds.......................................................................................... 233

David Widenski, Jose Romagnoli 
 

Rheological Behavior of Dense Granular Matter............................................................................................................ 234
Mehrdad Kheiripour Langroudi, Gabriel I. Tardos 

 

Solar Water Splitting Using Cobalt Ferrites Deposited on Al2O3 Substrates Via Atomic Layer 
Deposition ........................................................................................................................................................................... 235

Jonathan R. Scheffe, Jianhua Li, Alan W. Weimer 
 

Spray Flame Pyrolysis Verses Deposition Precipitation as Synthesis Routes for Au/TiO2 Catalyst for 
CO Oxidation ..................................................................................................................................................................... 237

Sachit Chopra, Gregory Beaucage 
 

Surface Decoration of Cobalt Nanoparticles on Silica Colloids ..................................................................................... 238
Bijith Mankidy, John Wolan, Babu Joseph, Vinay K. Gupta 

 

Large-Scale Preparation of Highly Dispersed Pt Nano-Particles on Mesporous Silica Gel by ALD .......................... 239
Jianhua Li, David King, Alan Weimer 

 

New Precursors Leading to Single Crystalline WO3 Nanospheres ............................................................................... 240
Suman Pokhrel, Marco Schowalter, Andreas Rosenauer, Lutz Mädler 

 

Characteristics of Self-Assembled Metal Oxide Monolayers on Zeolite Surfaces ........................................................ 241
Pei-Yoong Koh, Jason Ward, Amyn Teja, William Koros 

 

Seed-Mediated Growth of Au Nanorods with Controllable Sizes.................................................................................. 242
Juncheng Liu, Joshua W. Morgan, Christopher B. Roberts 

 

Latex/Vesicle Templated Synthesis of Hollow Inorganic Nanoparticles ....................................................................... 243
Spyros Monastiriotis, Alex Couzis 

 

Functionalized Alumina Particles as pH-Responsive Drug Carriers ............................................................................ 244
Bradley R. Gordon, Charles E. Luckett, Daniel D. Lim, Sheryl H. Ehrman, Douglas S. English 

 

Coating Ultra-Thin Microporous/Mesorporous Films on Particle Surface .................................................................. 245
Xinhua Liang, Miao Yu, Alan W. Weimer 

 

The Impact of ATRP Initiator Spacer Length on Grafting Poly(Methyl Methacrylate) From Silica 
Nanoparticles ..................................................................................................................................................................... 246

David L. Green, Chinlun Huang 
 

Facile Preparation of Highly-Scattering Metal-Nanoparticle Coated Polystyrene Latex Beads................................. 247
Jung-Hyun Lee, Mahmoud A. Mahmoud, Valerie Sitterle, Jeffrey Sitterle, Carson Meredith 

 

Preparation of Quantum Dot-Embedded Polymeric Nanoparticles in a Micromixer ................................................. 248
Yanjie Zhang, Aaron R. Clapp 

 

Effective Parameter Estimation within a Multi-Dimensional and Multi-Scale Population Balance 
Model Framework ............................................................................................................................................................. 249

Rohit Ramachandran, Paul I. Barton 
 



Particle Heteroaggregation: Analysis by a Property Discrete Population Balance Model .......................................... 251
Sascha Rollié, Kai Sundmacher 

 

Equilibrium Aggregation-Breakage: Connecting Molecular Simulations and Rate Kernels...................................... 252
R. Dennis Vigil 

 

Modelling and Simulation of Extensional Flow-Units in Emulsion Formation ............................................................ 253
Cristhian P. Almeida-Rivera, Peter Bongers 

 

Predicting the Effect of Homogenization Pressure on Emulsion Drop Size Distributions........................................... 254
Neha B. Raikar, Surita R. Bhatia, Michael F. Malone, Michael H. Henson 

 

Mechanistic Modeling of the Breakage Function in Eukaryotic Cell Populations ....................................................... 255
Martin A. Hjortso, Michael Benton 

 

Membrane Encapsulation of Catalysts by Fluidized Bed Film Coating........................................................................ 256
Maxx Capece, Ajit Mujumdar, Rajesh Davé 

 

Mesoporous Silica Particles for Formulation of Poorly Water Soluble Ingredients .................................................... 257
Leonard Chia, Shoucang Shen, Wai Kiong Ng, Reginald B. H. Tan 

 

Co-Solvent Assisted Spray Pyrolysis for the Preparation of Metal Microparticles ..................................................... 266
Kai Zhong, Ranjan Pati, Alex Langrock, Howard Glicksman, Sheryl Ehrman 

 

Adsorption of Warfare Simulants with Ordered Porous Materials .............................................................................. 267
Tyler J. Selbe, Keith L. Hohn, Jennifer L. Anthony 

 

The Synthesis of Magnetic Nano-Photocatalyst Via Atomic Layer Deposition ............................................................ 268
Yun Zhou, David King, Alan Weimer 

 

Large Eddy Simulations of Titania Nanoparticle Evolution in a Turbulent Flame with Detailed 
Chemistry ........................................................................................................................................................................... 269

Yonduck "james" Sung, Venkatramanan Raman, Maulik Mehta, R. O. Fox, Sotiris E. Pratsinis 
 

Functionalization of Fine Particles by Atomic/Molecular Layer Deposition ................................................................ 270
Alan W. Weimer 

 

Every Grain of Sand - Highlights of a Career in Particle Technology .......................................................................... 298
Martin Rhodes 

 

Effect of Sample Concentration on the Determination of the Anisotropy Constant of Magnetic 
Nanoparticles ..................................................................................................................................................................... 311

Victoria L. Calero-Ddelc, Carlos Rinaldi 
 

Magnetic Gelation.............................................................................................................................................................. 312
Marco Furlan, Marco Lattuada, Massimo Morbidelli 

 

Gold-Coated Iron-Oxide Nanoparticles for Optical Imaging and Hyperthermia of Cancer ...................................... 313
Martin O'Toole, Jianting Wang, Krishna Kanth Sanapala, Jacek Jasinski, Kyung A. Kang 

 

Multistage Enrichment of Particles Using Temperature-Responsive Polymers........................................................... 314
Jiamin Wu, Di Gao 

 

Effect of Graft Molecular Weight on the Colloidal Stability of Iron Oxide Nanoparticles with Grafted 
Poly(ethylene glycol) .......................................................................................................................................................... 315

Carola Barrera, Adriana Herrera, Nayla Bezares, Carlos Rinaldi 
 

Multifunctional Iron Oxide Nanoparticles Coated by Novel Biocompatible Zwitterionic Polymer ........................... 316
Lei Zhang, Shaoyi Jiang 

 

Stabilization of Superparamagnetic Iron Oxide Nanoparticles with Low Molecular Weight 
Dispersants ......................................................................................................................................................................... 317

Esther Amstad, Torben Gillich, Idalia Bilecka, Marcus Textor, Erik Reimhult 
 

Numerical and Experimental Analysis of Heat Transfer in a Continuous Spouted Bed with Particle 
Bottom Feed ....................................................................................................................................................................... 330

Cezar A. Rosa, José T. Freire, Hamid Arastoopour 
 

The Pressure Dependence of Atomic Layer Deposition Processes on Particles in a Fluidized Bed 
Reactor ............................................................................................................................................................................... 331

Joseph A. Spencer, David M. King, J. Ruud Van Ommen, Alan W. Weimer 
 

CFD Prediction of Uranium Tetrafluoride Particle Fluorination in Fluidized Bed Pilot ............................................ 332
N'Dri Arthur Konan, Hervé Neau, Olivier Simonin, Marc Dupoizat, Thomas Le Goaziou 

 

Axial Segregation in Bubbling, Gas-Fluidized Beds with Continuous Size Distributions ........................................... 345
Jia Wei Chew, Jeffrey R. Wolz, Christine M. Hrenya 

 

Mass Transfer in Tapered Fluidized Beds....................................................................................................................... 346
Subbarao Duvvuri, Makhan Lal Das 

 

Improving Fluidized-Bed Performance by Optimizing the Particle Size Distribution ................................................ 353
J. Ruud Van Ommen, R. Beetstra, Naoko Ellis, John Nijenhuis 

 

Preparation of Pharmaceutical Micro- and Nano-Composites Using Supercritical Fluid Extraction of 
Emulsions ........................................................................................................................................................................... 354

Johannes Kluge, Francesco Fusaro, Nathalie Casas, Gerhard Muhrer, Marco Mazzotti 
 



A New Granulation Method in Supercritical Fluid ........................................................................................................ 355
Gary Liu, Erik Gommeren, Oliver Gutsche 

 

A Novel Technique for the Production of Drug Nanoparticles and Their Encapsulation Using Rapid 
Expansion of Water-in-Supercritical CO2 Microemulsion ............................................................................................ 356

Sunmook Lee, Yuichiro Otsuji, Masahiro Ikeda, Atsushi Tsutsumi 
 

Solubility and Concentration Effects on Precipitation in Supercritical Antisolvent Processes................................... 357
Rajeshwar B. Chinnawar, Daniel L. Obrzut, Christopher B. Roberts, Steve R. Duke 

 

The Relevance of Solvent Condensation During Rapid Expansion of Supercritical Solutions ................................... 358
Victor Stepanov, Lev N. Krasnoperov 

 

Production of Hydrogel Nanoparticles by Inverse-Miniemulsion Polymerization and Supercritical 
CO2 Drying ........................................................................................................................................................................ 359

Melinda G. Hemingway, Ram B. Gupta 
 

Production of PLGA Particles by Using Supercritical Carbon Dioxide Anti-Solvent ................................................. 360
Ruey Chi Hsu, S Hang Wang 

 

On Significance of Thermophysical Properties of Energetic Materials ........................................................................ 369
Dabir S. Viswanath, Veera Boddu 

 

Application of COSMO-RS Approximation to the Prediction of Physical Properties of Nitro-
Compounds: Water Solubility .......................................................................................................................................... 370

Leonid Gorb, Frances Hill, Yana Kholod, Eugene Muratov, Anatoly G. Artemenko, Victor E. Kuz'Min 
 

Ignition Mechanisms of Metal Powders in Electrostatic Discharge .............................................................................. 371
Ervin Beloni, Edward L. Dreizin 

 

Vapor Pressures and Melting Points of Select Munitions Compounds ......................................................................... 372
Siri Chakka, Veera Boddu, Stephen W. Maloney, Reddy Damavarapu 

 

Mesoscale Modeling of Thermo-Mechanical Response: Constant-Energy Dissipative Particle 
Dynamics Simulations ....................................................................................................................................................... 381

John K. Brennan, Martin Lisal 
 

Hydrodynamic Simulations of Energetic Materials at the Grain Scale ........................................................................ 383
Anthony Dawson, Luis Costa 

 

Thermophysical Property Predictions of Energetic Materials From Atomistic Molecular Dynamics 
Simulations ......................................................................................................................................................................... 392

Nandhini Sokkalingam, Jeffery J. Potoff 
 

Liquid Flame Spray Deposited Nanocoatings on Painted Metal ................................................................................... 393
Mikko Aromaa, Miia Luhtalampi, Mika Valden, Jyrki M. Mäkelä 

 

Synthesis and Covalent Surface Functionalization of Non-Oxidic Iron Core-Shell Nanomagnets for 
Large Scale Magnetic Separations ................................................................................................................................... 394

Inge K. Herrmann, Robert N. Grass, Wendelin J. Stark 
 

Impact of Fractal-Like Morphology on Surface Oxidation of Nanoparticles Synthesized Via Aerosol 
Route: A Kinetic Monte Carlo Study ............................................................................................................................... 395

Dibyendu Mukherjee, Matthew Wang, Bamin Khomami 
 

Reducing Reaction Mechanism for Synthesis of TiO2 Nanoparticles ........................................................................... 396
Maulik Mehta, R. O. Fox, Venkat Raman 

 

Design of Gas-Phase Coating of Nanoparticles ............................................................................................................... 397
Beat Buesser, Sotiris E. Pratsinis 

 

Universal Correlation and Mechanism for the Antibacterial Activity of Ag Nanoparticles ....................................... 399
Sotiris E. Pratsinis, Georgios A. Sotiriou 

 

Particioning of Elements and Phases in Flame-Synthesized Complex Metal Oxide Particles..................................... 400
Bing Guo 

 

Development of High Density Circulating Fluidized Beds for Steam Gasification of Coal or Biomass ..................... 401
Guoqing Guan, Masahiro Ikeda, Chihiro Fushimi, Atsushi Tsutsumi, Toshiyuki Suda, Satoru Matsuda, Yoshizo 
Suzuki 

 

Carbon Negative Biomass Chemical Looping (BCL) Process – Reactor Design and Life Cycle Analysis ................. 402
Fanxing Li, Hyung Rae Kim, Liang Zeng, Luis Gilberto Velazquez Vargas, Fei Wang, L.-S. Fan 

 

Computational Simulation of Fluidization Dynamics Inside a Biomass Gasifier ......................................................... 403
Peter Blaser, Ravi Chandran 

 

Biomass Mixing and Segregation in a Fluidized Bed ...................................................................................................... 410
Theodore J. Heindel, Norman Keller 

 

Imposition of the Pressure-Dependent Wall Slip Condition in Mathematical Modeling of the 
Continuous Processing of Energetic Materials: Twin Screw Extrusion and Die Flows............................................... 411

Dilhan Kalyon, Moinuddin Malik, Michael Fair, David Fair 
 

Discrete Element Method Modeling of Preparation of Reactive Nanomaterials by Mechanical Milling................... 427
Priya R. Santhanam, Alexandre Ermoline, Mirko Schoenitz, Edward L. Dreizin 

 



Processing and Handling of Reactive and Structural Reactive Materials .................................................................... 428
Paul Redner, Deepak Kapoor, Chris Haines, Darold Martin, Joseph Paras, Ryan Carpenter, Brian Travers, James 
Pham 

 

Mathematical Models of the Coating of Energetic Grains Upon Diffusion of Deterrents and 
Experimental Validation ................................................................................................................................................... 429

Halil Gevgilili, Dilhan Kalyon, Semra Senturk, Donald Chiu, Sam Moy 
 

Theoretical Analyses of Co-Extrusion Process for Co-Layered Energetic Extrudates and 
Experimental Investigations of Co-Extrusion ................................................................................................................. 447

Suzanne Prickett, Richard Muscato, Dilhan Kalyon, Halil Gevgilili, Christopher Gonzalez, Moinuddin Malik 
 

Scale up of 2,6-Diamino-3,5-Dinitropyrazine-1-Oxide (LLM-105) and Its Precusors ................................................. 452
Christopher M. Radack, Jerry S. Salan, Kimberly Hanson 

 

Comparison of the Mechanism of Toxicity of Binary Metal Oxide Nanoparticles Based on Dissolution 
and Oxidative Stress Properties ....................................................................................................................................... 453

Lutz Mädler, Suman Pokhrel, Tian Xia, Monty Liong, B. Gilbert, J. I. Zink, Andre E. Nel 
 

Assessment of Toxicity of Metal Oxide Nanoparticles to Microbial Species................................................................. 454
Bing Wu, Yin Wang, Manoranjan Sahu, Rick Huang, Xueyang Feng, Pratim Biswas, Yinjie Tang 

 

Good Dispersion and Intense Interaction Enhance Antibacterial Activity of Single-Walled Carbon 
Nanotubes ........................................................................................................................................................................... 456

Yuan Chen, Shaobin Liu, Li Wei 
 

Bioavailable Metal Speciation and Surface Redox Capacity in Toxicity of Nanoparticles.......................................... 457
Bing Guo 

 

Nanoparticle Transfer and Deposition Using An Integrated CFD Model of the Respiratory System........................ 458
Aleck Alexopoulos, Paraskevi Karakosta, Costas Kiparissides 

 

Design, Development, and Scale-up of A Reactive Crystallization for Particle Size Control: A Double 
Dip Pipe (DDP) Salt Formation Process .......................................................................................................................... 460

Fang Wang, Ernest Carra, Michael Hawley, Alison Acciacca 
 

Tailoring the Size Distribution of Nanoparticles Via An Emulsion-Assisted Precipitation Process: A 
Model-Based Analysis ....................................................................................................................................................... 461

Michael Fricke, Andreas Voigt, Kai Sundmacher 
 

Impact of Seed Particle Size Distribution Uncertainty on the Supersaturation Controlled Batch 
Cooling Crystallization Time: Experimental and Model Based Evaluation ................................................................. 463

Levente L. Simon, Yannick Elias, Zoltan K. Nagy, Konrad Hungerbuehler 
 

Workflow for the Design of Seeding Application in Batch Crystallization ................................................................... 464
Kui S. Kwok, R. Lakerveld, Ka M. Ng, Herman J. M. Kramer, Peter J. Jansens, Alex H. C. Chan, Christianto 
Wibowo 

 

Processing Techniques for Improved Batch Cooling Crystallization of RDX .............................................................. 465
Ruslan S. Mudryy, Victor Stepanov 

 

Population Balance and online Analytics for Batch Crystallization of Adipic Acid .................................................... 475
Dominik Fuchs, Feelly Ruether, Gabriele Sadowski 

 

Synthesis of Non-Radioactive Slurries to Simulate the Processing Behavior of Particles in Radioactive 
Waste Slurries .................................................................................................................................................................... 476

David C. Koopman, Daniel P. Lambert, Russell E. Eibling, J. David Newell, Michael E. Stone 
 

Green Synthesis Improvements of 3,3' Diaminoazoxy Furazan (DAAF)...................................................................... 484
Kimberly Hanson, Shilpa P. Lad, Elizabeth Francois, David Chavez 

 

Degradation and Transformation Studies of 2,4 -Dinitroanisole (DNAN) on Nanoparticles of 
Magnesium and Zinc Oxide Nanomaterials .................................................................................................................... 485

Veera Boddu, Anthony J. Bednar, Rober A. Kirgan, Dabir S. Viswanath, Mo Qasim 
 

Analysis of Di- and Tri- Nitroaromatic Analogues of TNT: Rates and Reactivities of Transformation 
Pathways............................................................................................................................................................................. 486

Mohammad Qasim, Minori S. Uchimiya 
 

Safe Optimization and Scale-up of Novel Energetic Materials ...................................................................................... 493
Shilpa P. Lad, Jerry S. Salan 

 

Crystallization Processes for Energetic Materials .......................................................................................................... 494
Andrew G. Pearsall, Tod S. Ricks, Shilpa P. Lad 

 

Experimental Analysis of Fluidization of Nano Particles ............................................................................................... 495
Talin Avanesian 

 

Enhanced Nanofluidization by Alternating Electric Fields............................................................................................ 496
Daniel Lepek, Jose Manuel Valverde, Robert Pfeffer, Rajesh Dave 

 

Atomic Layer Deposition of Functional Coatings on Nanoparticles Using a Micro-Jet Assisted 
Fluidized Bed Reactor ....................................................................................................................................................... 497

David M. King, J. Ruud Van Ommen, Robert Pfeffer, Alan W. Weimer 
 



Effect of the Micro-Packing Status on the Bulk Behaviour of Loose Agglomerated Nano-Powders.......................... 498
Guangsheng Gu, Yao Wang, Fei Wei 

 

Nanostructured and Nanophased Materials for Army Weapons Systems.................................................................... 499
Paul Redner, Deepak Kapoor, Chris Haines, Darold Martin, Joseph Paras, Ryan Carpenter 

 

Aluminum-Metal Reactive Nanocomposite Materials .................................................................................................... 500
Yasmine Aly, Mirko Schoenitz, Edward L. Dreizin 

 

Mechanisms of Multistep Reactions in Nanocomposite Metal-Oxide Systems ............................................................. 501
Alexandre Ermoline, Mirko Schoenitz, Edward L. Dreizin 

 

Mechanism for Rapid Mechanical Activation of Gasless High-Density Energetic Mixtures ...................................... 502
Jeremiah D. E. White, Robert V. Reeves, Steven F. Son, Alexander S. Mukasyan 

 

The Effect of Particle Morphology on the Combustion Properties of MIC Materials ................................................. 503
Zac Doorenbos, Jan A. Puszynski, Deepak Kapoor 

 

Aluminum/Nickel (Al/Ni) Heterogeneous Nanostructures: Synthesis, Characterization, and Nano-
Heater Applications ........................................................................................................................................................... 510

Qingzhou Cui, Jacqueline Pelealuw, Julie Chen, Zhiyong Gu, Teichi Ando, Peter Y. Wong, Claus G. Rebholz, 
Charalabos C. Doumanidis 

 

Consolidation of Reactive Nanocomposite Powders ....................................................................................................... 511
Demitrios Stamatis, Xiaoying Zhu, Mirko Schoenitz, Edward L. Dreizin 

 

Author Index 




