
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62276-737-3 

Particle Technology Forum 

Pittsburgh, Pennsylvania, USA 
28 October - 2 November 2012 

 

Core Programming Topic at the 2012 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© (2012) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2013) 
  
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 
 
 
 

Hopper Design for Binary Mixtures..................................................................................................................................... 1
Ben Freireich, Karl Jacob, Madhusudhan Kodam, Defne Kayrak-Talay 

 

Relationships Between Particle Properties of Fine Powders and Flow Properties Under Low 
Compaction Stresses .............................................................................................................................................................. 2

Horng Yuan Saw, Clive E. Davies, Guillaume Brisson, Anthony (Tony) H. J. Paterson, James Jones 
 

Investigating the Effects of Particle and Bulk Powder Properties On Microwave Sensor 
Measurements ........................................................................................................................................................................ 3

John S. Austin III, Sip C. Liew, Ryan McDonnell, Pei-Fang Sung, Michael T. Harris 
 

Influence of Physical Factors and Powder Properties On the Accuracy and Precision of Multivariate 
Calibration Models Using NIR Spectroscopy ...................................................................................................................... 4

Leonel Quiñones, Luis Obregon 
 

The Modified Drucker-Prager/Cap Properties of Pharmaceutical Powder Blends: The Influence of 
MgSt and Acetaminophen Concentrations .......................................................................................................................... 5

Shrikant Swaminathan, Ariel Muliadi, Petrus Geldenhuis, Andrew S. Yuk, Carl R. Wassgren, James D. Litster 
 

Quantitative Correlation of the Effect of Process Conditions On the Capping Tendencies of Tablet 
Formulations .......................................................................................................................................................................... 6

Ilgaz Akseli, Adrian Stecula, Xiaorong He, Nadia Ladyzhynsky 
 

Online Particle Size Monitoring During Roller Compaction ............................................................................................. 7
Rhye Hamey, David Good, Dongsheng Bu, Ziyang Su, Chandra Vema-Varapu 

 

Enantioselective Separation On Chiral Au Nanoparticles ................................................................................................. 8
Nisha Shukla, Andrew J. Gellman 

 

Specific Targeting Stealth Nanoparticles Coated with Ultra-Low Fouling Peptide ......................................................... 9
Ann K. Nowinski, Lei Zhang, Wei Yang, Shaoyi Jiang 

 

Development of Magnetic Field-Responsive Surfactants ................................................................................................. 10
Sun Hae Ra Shin, Rajiv Misra, Peter Schiffer, Kyle J. M. Bishop 

 

Deposition of Coated Titanium Dioxide Nanoparticles with Controllable Wetting Properties..................................... 11
Mikko Aromaa, Janne Haapanen, Hannu Teisala, Mikko Tuominen, Jurkka Kuusipalo, Milena Stepien, Jarkko J. 
Saarinen, Martti Toivakka, Jyrki M. Mäkelä 

 

Nanoparticles Surface Design Process for Aggregation and Dispersion Behavior Control in Liquid to 
Apply Functional Material.................................................................................................................................................. 12

Hidehiro Kamiya, Motoyuki IIjima 
 

Reduction of a Mechanistic Drying Model of Pharmaceutical Granules for Inclusion in a Population 
Balance Model with Continuous Growth Term ................................................................................................................ 13

Séverine T. F. C. Mortier, Ingmar Nopens, Thomas De Beer, Krist V. Gernaey 
 

A Systematic Approach for Quantifying the Multi-Particle Interactions in Dry Milling: Rational 
Function Type Effectiveness Factor ................................................................................................................................... 15

Maxx Capece, Rajesh Dave, Ecevit Bilgili 
 

Theoretical Breakage Distribution Functions ................................................................................................................... 16
Priscilla J. Hill 

 

Optimization and Control of Growth Modifier Concentration Profile for Achieving Target Crystal 
Shape Distribution ............................................................................................................................................................... 17

Aniruddha Majumder, Zoltan K. Nagy 
 

Self Starting and Globally Convergent Parameters Estimation Method for Aggregation-Breakage 
Population Balance Model Using Genetic Algorithm ....................................................................................................... 18

Akinola Falola, Xue Z. Wang, Antonia Borissova, Jingjing Liu 
 

Fast Monte Carlo Algorithm for Heterogeneous Population Balance Models: Effect of Reactor 
Dissipation Energy Distribution and Blending Time On Metal Nanoparticle Formation ............................................. 26

Roberto Irizarry 
 

Computation of Minimum Bubbling Velocity for Large Particles .................................................................................. 27
Dimitri Gidaspow, Fang Li 

 

Constitutive Model for the Fluid-Particle Drag Coefficient in Filtered Two-Fluid Models for Gas-
Particle Flows....................................................................................................................................................................... 28

Chris Milioli, Fernando Milioli, William Holloway, Sankaran Sundaresan 
 

Predicting Gas-Solid Bubbling Bed Flows Using Continuum Modeling ......................................................................... 30
Jennifer Sinclair Curtis, Deepak Rangarajan 

 



Simulation of Mono- and Bi-Disperse Gas-Particle Riser Flow with Quadrature-Based Moment 
Methods ................................................................................................................................................................................ 31

Alberto Passalacqua, Rodney O. Fox 
 

A Constitutive Model for Intermediate, Quasi-Static and Inertial Regimes of Dense Granular Flow ......................... 32
Shankar Subramaniam, V. Vidyapati 

 

Minimum Fluidization and Bubbling Properties - the Effects of Fines Content and Pressure ..................................... 33
Allan S. Issangya, Roy C. Hays, S. B. Reddy Karri, Ray A. Cocco, Ted M. Knowlton 

 

The Primary Particle Diameter of Aerosol Agglomerates & Aggregates From Mass-Mobility 
Characterization .................................................................................................................................................................. 34

Max Eggersdorfer, Arto J. Gröhn, C. M. Sorensen, Peter H. McMurry, Sotiris E. Pratsinis 
 

Combined On-Line Differential Mobility and Particle Mass Analysis for Determination of Size 
Resolved Particle Density and Microstructure Evolution ................................................................................................ 36

Qin Liu, Xiaofei Ma, Michael Zachariah 
 

Roughness Effects On Particle Adhesion ........................................................................................................................... 37
Nyah V. Zarate, James D. Litster, Stephen P. Beaudoin 

 

Using Inverse Gas Chromatography to Assess Passivation of High Surface Energy Sites of Milled 
Pharmaceutical Crystals Via Dry Coating of Nano-Silica................................................................................................ 38

Xi Han, Laila Jai Jallo, Daniel To, Chinmay Ghoroi, Rajesh N. Dave 
 

Electrically and Thermally Conductive Oxide Particles Functionalized by Metallic W Atomic Layer 
Deposition ............................................................................................................................................................................. 39

Staci A. Van Norman, Joseph W. Tringe, John Falconer, Alan W. Weimer 
 

Phase Separation and Reaction Mechanism During Agcu Particle Formation by Cosolvent Assisted 
Pyrolysis Technology ........................................................................................................................................................... 40

Kai Zhong, George Peabody, Elizabeth Blankenhorn, Howard Glicksman, Sheryl H. Ehrman 
 

Synthesis of Visible Light-Sensitive TiO2 Coated Silica Beads by Cu(II) or Fe(III) Grafting....................................... 41
Junichi Ida, Kazumasa Tokumoto, Sho Suzuki, Soshi Watanabe, Tatsushi Matsuyama, Hideo Yamamoto 

 

Experimental Studies in the Characterization Occurring At the Catalytic Surfaces of Silver On 
Titania Adsorbents .............................................................................................................................................................. 42

Zenda D. Davis, Bruce J. Tatarchuk 
 

Preparation and Assembly of Anisotropically Polymer-Grafted Silica Nanospheres Via Adsorption 
On Charged Surface ............................................................................................................................................................ 43

Dieu Huong Pham, Ayae Sugawara-Narutaki, Atsushi Shimojima, Tatsuya Okubo 
 

Metal:Metal Oxide Complexes Via Organic Coating Techniques: Understanding Electro-Optical 
Properties ............................................................................................................................................................................. 44

Diane M. Steeves, Jason W. Soares, Jisun Im, Jagdeep Singh, Yiwen Wang, James E. Whitten 
 

Surface Modification of Carbon Hard Sphere Via Surface Initiated Atom Transfer Radical 
Polymerization ..................................................................................................................................................................... 45

Lakhinder Kamboj 
 

Adsorption of Acrylic/Sulfonic Acid Copolymer-Coated Iron Oxide Nanoclusters On Silica 
Microspheres At High Divalent Salinity ............................................................................................................................ 46

Hitesh G. Bagaria, Zheng Xue, Andrew Worthen, Kiyoul Yoon, Bethany Neilson, Victoria Cheng, Jaeho Lee, 
Christopher W. Bielawski, Keith P. Johnston 

 

Role of Aeration with Standpipe Flow ............................................................................................................................... 47
Ray Cocco, Ted Knowlton, S. B. Reddy Karri 

 

Agglomeration and De-Agglomeration of Wetted Solids: A Summary of Recent Findings .......................................... 48
Christine M. Hrenya, Carly M. Donahue, Robert H. Davis 

 

A Novel Mppic Methodology for Numerical Simulations of Gas-Solids Flows .............................................................. 49
Rahul Garg, Jean-Francois Dietiker, Mehrdad Shahnam 

 

Implementation and Verification of Population Balance Model Using FCMOM in CFD Codes.................................. 50
Emadoddin Abbasi, Hamid Arastoopour 

 

DNS of Particle-Laden Gas Flow with Four-Way Coupling ............................................................................................ 51
John B. McLaughlin, Goodarz Ahmadi, Hojjat Nasr 

 

ECVT Imaging of 3-D Flow Structures of Irregular Geomteric Multi-Phase Flow Systems ........................................ 52
Aining Wang, Qussai Marashdeh, L.-S. Fan 

 

Multi-Scale Modeling and Validation of Twin Screw Granulation Processes ................................................................ 53
Dana Barrasso, Rohit Ramachandran 

 

Application of Euler-Lagrange Approach to Predict the Multiphase Flow with Simultaneous Heat and 
Momentum Transfer, and Solidification Predicted by A Shrinkage Unsolidified Core Model..................................... 54

Guilherme A. N. Ricardo, Waldir P. Martignoni, Dirceu Noriler, Henry F. Meier 
 

Prediction of Single Drop Granule Formation Mechanisms for Regime Separated Granulation ................................ 61
Heather N. Emady, Defne Kayrak-Talay, William C. Schwerin, James D. Litster 

 



Optimization and Scale up of High Shear Wet Granulation Process .............................................................................. 62
Saurabh Sarkar, Apurva More, Bodhisattwa Chaudhuri 

 

The Effect of Intra-Granular Binder Distribution On Single Granule Strength ........................................................... 63
Steven Dale, James D. Litster, Carl Wassgren 

 

Evaluation of the Effect of Blade Angle On a High Shear Wet Granulation.................................................................. 64
David A. Mota-Aguilar, Carlos Velázquez 

 

Boron Composite Nanoparticles for Enhancement of Biofuel Combustion.................................................................... 65
Neng Wang, Jacob Hanberry, Srinibas Karmakar, Sumanta Acharya, Kerry M. Dooley 

 

Morphology and Molecular Weight Control of Core-Shell Polymer Nanoparticles ...................................................... 66
Ibrahim A. El-Hedok, Jennifer M. O'Donnell 

 

Thermogravimetric Analysis of the Kinetics of the Reaction of Alkoxysilane with Silica ............................................. 67
Yuk Yu Law, Donald L. Feke, Ica Manas-Zloczower 

 

Atom Transfer Radical Polymerization Synthesis to Yield Copper-Free Block Copolymers ....................................... 68
Justin R. Adams, Surya K. Mallapragada 

 

Engineered Quantum Dots for Light Selective Polymer Films with High Photoluminescence and 
Photostability ....................................................................................................................................................................... 69

Abdul Mumin, Golam Moula, Jenna Allan, Paul A. Charpentier 
 

Self-Cleaning and Anti-Microbial Polyurethane Coatings ............................................................................................... 70
Adria F. Lotus, Yixing Tang, Koosha Azhie, Paul A. Charpentier 

 

Magnetoresistive Conductive Polyaniline - Barium Titanate Nanocomposites with Negative 
Permittivity .......................................................................................................................................................................... 71

Xi Zhang, Suying Wei, Zhanhu Guo 
 

COAL Direct Chemical Looping Process: Metallurigical Coke and PRB COAL Conversions.................................... 72
L.-S. Fan 

 

Important Length Scales in Dense Gas-Particle Flows..................................................................................................... 73
Stefan Radl, Chris Milioli, Fernando Milioli, Sankaran Sundaresan 

 

CFD Simulation of Pharmaceutical Particle Drying in Bubbling Fluidized Bed Dryers At Different 
Scales..................................................................................................................................................................................... 74

Hamid Arastoopour, Jungkee Jang 
 

Dynamics of Particle Cratering Using High Speed Gas Jets ............................................................................................ 75
Casey Lamarche, Jennifer Sinclair Curtis, Shibo Kuang, Aibing Yu 

 

Particle Scale Modelling and Analysis of Fluid Flow and Heat Transfer in Fluidised Beds ......................................... 76
Zongyan Zhou, Qinfu Hou, Aibing Yu 

 

Measurement of Density Fluctuations in a Vertically Oscillated Granular Bed At the Onset of 
Vibrofluidization.................................................................................................................................................................. 80

Hugo Caram, James F. Gilchrist, Kenneth J. Ford 
 

Quantitative Predictions of Instabilities in Solid-Particle Flows ..................................................................................... 81
Peter P. Mitrano, Christine M. Hrenya 

 

Layer Melt Crystallization of Long-Chain Aldehydes From Hydroformylation Processes .......................................... 82
Thorsten Beierling, Gabriele Sadowski 

 

Hybrid Filtration-Drying-Dissolution Device for Compact Pharmaceutical Manufacturing System .......................... 83
Shin Yee Wong, Jie Chen, Allan S. Myerson 

 

Design and Characterization of a Continuous Stirred Tank Crystallizer....................................................................... 84
Gary Morris, Guangyang Hou, Mark Barrett, Brian Glennon 

 

X-Ray Compatible Microfluidic Platforms for On-Chip Structure Determination of Membrane 
Proteins................................................................................................................................................................................. 91

Sudipto Guha, Ashtamurthy Pawate, Sarah L. Perry, Paul J. A. Kenis 
 

Investigation of a Counter-Current Crystallization Process for Separation of Systems Forming Solid 
Solutions ............................................................................................................................................................................... 92

Erik Temmel, Sebastian Wloch, Uwe Müller, Detlef Grawe, Robert Eilers, Heike Lorenz, Andreas Seidel-
Morgenstern 

 

Designing a Fit-for-Purpose Agglomeration Method for Pharmaceutical Crystals ....................................................... 94
Chenchi Wang, Daniel Hsieh, Mario Hubert, Chiajen J. Lai 

 

Utilization of Population Balance Models to Develop a Continuous Crystallization Process; 
Determination of Crystallization Kinetics ......................................................................................................................... 95

Christopher L. Burcham, Michael A. Lovette, Christopher S. Polster, Sean K. Bermingham, Hassan Mumtaz 
 

Utilization of Population Balance Models to Develop a Continuous Crystallization Process; Process 
Design Using Optimization ................................................................................................................................................. 96

Christopher L. Burcham, Michael A. Lovette, Christopher S. Polster, Sean K. Bermingham, Hassan Mumtaz 
 

Improved Mixing in Dry Catalyst Impregnation Using a Double Cone Blender: An Experimental and 
Computational Approach.................................................................................................................................................... 97

Yangyang Shen, M. Silvina Tomassone 
 



DEM Validation of Tablet Motion in a Vibratory Coating Pan ...................................................................................... 98
Rahul Kumar, Carl Wassgren 

 

Axial Dispersion of Non-Spherical Particles in Horizontal, Rotating Cylinders ............................................................ 99
Guang Lu, James Third, Christoph R. Müller 

 

Application of Enhanced DEM Simulations for the Improvement of a Given Tablet Coating Process ..................... 100
Gregor Toschkoff, Sarah Just, Georg Scharrer, Klaus Knop, Peter Kleinebudde, Dejan Djuric, Andreas Altmeyer, 
Adrian Funke, Johannes G. Khinast 

 

A Renewal Theory Approach to Understanding Inter-Particle Coating Variability ................................................... 102
Ben Freireich, Jianfeng Li 

 

Sphero-Cylindrical Particle Stresses in a Vertical Axis Mixer ...................................................................................... 103
Xia Hua, Jennifer Sinclair Curtis, Bruno C. Hancock, William R. Ketterhagen, Carl R. Wassgren 

 

Experimental Validation of a 3-D Finite Element Method Roll-Compaction Model ................................................... 104
Ariel R. Muliadi, Carl R. Wassgren, James D. Litster 

 

A Favre-Averaged Turbulence Model for Gas-Particle Flows ...................................................................................... 105
Thomas J. O'Brien 

 

L-Valve Operation Under High Temperature Conditions ............................................................................................. 107
Dawei Wang, Hyung Kim, Samuel Bayham, L.-S. Fan 

 

Study of Distribution and Stability of Solid Particles in a Spouted Bed ....................................................................... 108
Ghanim M. Alwan Sr., Muthanna H. Aldahhan, Shreekanta Aradhya, Stoyan Nedeltchev 

 

A Novel Bubble-Emulsion Model for Modeling Gas-Solid Bubbling Fluidized Beds .................................................. 113
Xi Gao, Li-Jun Wang, Cheng Wu, You-Wei Cheng, Xi Li 

 

Particle Segregation in a Liquid Fluidized Bed Incorporating Inclined Channels Subjected to 
Centrifugal Forces ............................................................................................................................................................. 114

Kevin P. Galvin, James E. Dickinson 
 

An Analysis Method for Fluidized Bed Flow Behavior Based On Equivalent Circuit Model..................................... 117
Masanori Ishizuka, Yuji Yoshie, Yasuki Kansha, Atsushi Tsutsumi 

 

A Numerical Model for the Flow Including Dense Solids with Large Size Difference................................................. 118
Takuya Tsuji, Kyohei Higashida, Yoshitomo Okuyama, Toshitsugu Tanaka 

 

Atomic Layer Deposition As a Catalyst Synthesis Technique for Nickel Nanoparticles ............................................. 119
Troy D. Gould, Alia M. Lubers, John L. Falconer, J. Will Medlin, Alan W. Weimer 

 

Microfluidic Synthesis of Electro-Catalytically Active Nanoparticles .......................................................................... 120
Anand Kumar, Klavs F. Jensen 

 

High-Precision Manufacturing of Core-Shell Nanoparticles for Catalysis ................................................................... 121
J. Ruud Van Ommen, Barbara M. Kampa, David Valdesueiro, Gabrie Meesters, Freek Kapteijn, Michiel T. 
Kreutzer 

 

Effects of Synthetic Variations On the Dispersion of Pt Catalysts Supported On Aluminum-Modified 
TiO2..................................................................................................................................................................................... 122

Rebecca E. Olsen, Calvin H. Bartholomew, Brian F. Woodfield 
 

Polymer and Surfactant-Templated Synthesis of Nanostructured ZnS Nano- and Micro-Spheres in a 
Spray Pyrolysis Reactor .................................................................................................................................................... 123

Munish Sharma, Parham Rohani, Sha Liu, Mark Kaus, Mark T. Swihart 
 

Synthesis and Phase Transfer of Oxidation Resistant Copper Nanoparticles to Various Organic 
Solvents............................................................................................................................................................................... 125

Manish Niranjan, Jayanta Chakraborty, Aabid Shaikh 
 

Towards a Refined Theory for Liquid Transfer in Dense and Dilute Particle Beds .................................................... 126
Stefan Radl, Matthew Girardi, Charles Radeke, Johannes G. Khinast, Sankaran Sundaresan 

 

Responsive Discrete Element Model for Preparation of Advanced Materials by Mechanical Milling 
Using an Attritor Mill........................................................................................................................................................ 127

Priya R. Santhanam, Edward L. Dreizin 
 

Assessment of Collision-Less Vs. Collisional Simulation of Lunar Regolith Ejection During Spacecraft 
Landing............................................................................................................................................................................... 129

Kyle Berger, Philip Metzger, Christine M. Hrenya 
 

Development of an Accurate Granular Normal Contact Force Model Based On a Non-Newtonian 
Liquid Filled Dashpot........................................................................................................................................................ 130

Ebrahim Alizadeh, Francois Bertrand, Jamal Chaouki 
 

Population Density Dependence of Mechanical Multi-Particle Interactions ................................................................ 131
Maxx Capece, Rajesh Davé 

 

Multi-Grid Monte Carlo Algorithm for the Simulation of Multi-Component Population Balance 
Models................................................................................................................................................................................. 132

Roberto Irizarry 
 



Pressure Signal Analysis and Bubble Behavior in a 3D Fluidized Bed. Comparison of Experimental 
Data and Computational Results...................................................................................................................................... 133

Alireza Abbasi, Mohammad Ashraful Islam, Paul E. Ege, Hugo H. De Lasa 
 

The Comparison of Large Square Cyclone and Centrifugal Cyclone by Numerical Simulation................................ 134
Zhihong Liu, Toshiyuki Suda 

 

Filtered Drag Models for Euler-Lagrange Simulations of Gas-Solid Flow................................................................... 143
Stefan Radl, Sankaran Sundaresan 

 

Effects of Pressure and Fines Content On Bubble Diameter in a Fluidized Bed Studied Using Fast X-
Ray Tomography ............................................................................................................................................................... 145

J. Ruud Van Ommen, Gerrit Brouwer, Evert Wagner, Robert F. Mudde 
 

Heat Transfer From Hot Particles to Cold Particles in Downward-Flow Binary Solids Systems............................... 146
Yuji Yoshie, Masanori Ishizuka, Guoqing Guan, Chihiro Fushimi, Atsushi Tsutsumi 

 

Experimental and Numerical Investigations On the Electrostatics in the Downer Reactor........................................ 147
Yongpan Cheng, Darren Yan Jun Lau, Guoqing Guan, Chihiro Fushimi, Atsushi Tsutsumi, Chi-Hwa Wang 

 

Predicting Minimum Fluidization and Bubbling Velocities for Geldart Type A Particles.......................................... 148
Janine Galvin, Sofiane Benyahia 

 

Hybrid Bilayer Hollow Submicron Particles with Carbon and Silica Nanoshells Fabricated Through a 
Template Free Process and Their Applications As Multifunctional Materials ............................................................ 149

Vijay T. John, Yingqing Wang, Jingjing Zhan, Bhanukiran Sunkara 
 

Creating Conductive Copper-Silver Bimetallic Nanostructured Coatings Using a High Temperature 
Reducing Jet Aerosol Reactor........................................................................................................................................... 150

Munish Sharma, Raymond D. Buchner, William J. Scharmach, Vasilis Papavassiliou, Mark T. Swihart 
 

Combustion-Driven One Step Synthesis of Palladium Hybrid Films in a High Temperature Reducing 
Jet Reactor for Hydrogen Storage and Purification ....................................................................................................... 152

Munish Sharma, Di Qi, Raymond D. Buchner, William J. Scharmach, Mark T. Swihart 
 

Pilot-Scale Flame Spray Aerosol Reactor for Manufacture of ZrO2 Nanoparticles .................................................... 154
Arto J. Gröhn, Sotiris E. Pratsinis, Karsten Wegner 

 

Spray Granulation of Nanopowders ................................................................................................................................ 155
Arto J. Gröhn, Karsten Wegner 

 

Brownian Dynamics Simulation of Recognition Kinetics Between Lock and Key Colloidal Particles ....................... 156
Jun Liu, Ronald G. Larson 

 

Measurement of Crystal Morphology: A New Method Based On Reflection of Light From Crystal 
Faces ................................................................................................................................................................................... 157

Jayanta Chakraborty, Debasis Sarkar, Abhishek Singh 
 

Metal Nanoparticle Growth by Molecular Dynamics..................................................................................................... 158
Beat Buesser, Sotiris E. Pratsinis 

 

Interfacial Tension in Multiphase, Highly Supersaturated Aqueous Solutions for CaCO3 Polymorphs ................... 161
Ben Schroeder, Sean T. Smith, Derek D. Harris 

 

Fabrication of Highly Ordered and Close Packed Colloidal Crystals From Large Microparticles............................ 162
Melissa H. Lash, Kaladhar Kamalssanan, Shu Li, Joseph McCarthy, Steven R. Little 

 

Small and Wide-Angle X-Ray Scattering for in Situ Monitoring of Particle Size Evolution During 
Platinum Nanoparticle Synthesis...................................................................................................................................... 163

Samuel St. John, Naiping Hu, Dale W. Schaefer, Anastasios Angelopoulos 
 

A Numerical Study of Granular Shear Flows of Rod-Like Particles Using the Discrete Element 
Method................................................................................................................................................................................ 164

Yu Guo, Carl R. Wassgren, William R. Ketterhagen, Bruno C. Hancock, Benjamin D. James, Jennifer Sinclair 
Curtis 

 

Experimental Validation of a Fast, 3D Physics-Based Cellular Automata Model of Granular Shear 
Flows ................................................................................................................................................................................... 165

Martin C. Marinack Jr., C. Fred Higgs III 
 

Slurry Flow Modeling Using Eulerian/Lagrangian CFD ............................................................................................... 166
Kuochen Tsai 

 

Density and Velocity Distribution in Pneumatic Conveying System ............................................................................. 167
Ankita Deshmukh, Manaswita Bose 

 

Electrostatic Charging in Granular Flow ........................................................................................................................ 169
Daniel J. Lacks, R. Mohan Sankaran 

 

Quantitative Validation for Frictional Granular Flows ................................................................................................. 170
Adel F. Alenzi, Jiaming Cheng, Martin C. Marinack Jr., C. F. Higgs III, Joseph McCarthy 

 

Extending and Filling the Gaps in Solids Flow Theory .................................................................................................. 171
Kerry D. Johanson 

 

Onset of Bubbling in Geldart Group A Powders ............................................................................................................ 172
Clive E. Davies, Horng Yuan Saw 

 



Effects of Internals and Solid Loading On the Bubble Dynamics in a Slurry Bubble Column................................... 173
Moses Kagumba, Yasser Abdulaziz, Muthanna Al-Dahhan 

 

Minimum Fluidization Velocity in a 3D Fluidized Bed Modified with an Acoustic Field ........................................... 184
David R. Escudero, Theodore J. Heindel 

 

Phosphorescent Tracing to Study Solids Mixing in Fluidized Beds............................................................................... 185
Mike Wormsbecker, Craig McKnight, Andrew Mezo, Darwin Kiel, Xiaotao Bi, John R. Grace 

 

Magnetic Resonance Imaging (MRI) of Jets in Gas-Solid Systems ............................................................................... 195
Maximilian Koehl, Guang Lu, James Third, Klaas Pruessmann, Christoph R. Müller 

 

Magnetic Particle Tracking in Spouting and Bubbling Fluidized Beds ........................................................................ 197
Jack Halow, Stuart C. Daw 

 

Effect of Fluidized Bed Scale and Bed Height On Flow Regimes Transition Using Optical Probe and 
Pressure Transducer Measurements................................................................................................................................ 199

Faraj M. Zaid, Muthanna H. Al Dahhan 
 

Coupling of Crystallizers for Efficient Enantioseparation - Comparison of Two Different Process 
Strategies ............................................................................................................................................................................ 200

Matthias Johannes Eicke, Guillaume Levilain, Martin Peter Elsner, Andreas Seidel-Morgenstern 
 

PBE-Aided Design of Slurry Milling Process to Reduce Particle Size of Intermediate and Active 
Pharmaceutical Ingredients .............................................................................................................................................. 202

Carla Luciani, Kevin D. Seibert, Daniel Jarmer, Eric Moher 
 

Development of a High Shear Crystallization Process for a Pharmaceutical Intermediate ........................................ 203
Brenda Remy, Amit Joshi, Junying Fan, Jason Sweeney, Kenneth Natalie, Aghogho Pedro, Shawn Pack 

 

Developing a Selective Crystallization Process for a Complex Reaction System.......................................................... 204
Chenchi Wang, Truc Vu, Lucius Rossano 

 

Crystal Nucleation Control Using Microscopic Online Imaging ................................................................................... 205
Tod Canty 

 

Precipitation Kinetics of Aluminum Solids Formation During the Caustic Side Solvent Extraction 
(CSSX) Process .................................................................................................................................................................. 206

Rebecca K. Toghiani, Punith P. Naik, Jeffrey S. Lindner, Laura T. Smith, Larry Pearson 
 

Percolation Segregation in a Sheared Bed of Particles (Poster)..................................................................................... 207
Kevin J. Brennan, Carl R. Wassgren 

 

Oxidation Mechanism of Metal Particles Derived From Thermal Analysis ................................................................. 208
Shasha Zhang, Edward L. Dreizin 

 

Lattice Boltzmann Method (LBM) Simulations of Gas-Solid Flows Containing Non-Spherical 
Particles .............................................................................................................................................................................. 209

Yong Chen, James Third, Christoph R. Müller 
 

Photocatalytic Activity of the Liquid Flame Spray Generated Titanium Dioxide Nanoparticle Coating 
On a Lacquered Metal Surface......................................................................................................................................... 210

Miia Luhtalampi, Mikko Aromaa, Kimmo Lahtonen, Oskari Kangasniemi, Janne Haapanen, Mika Valden, Jyrki M. 
Mäkelä 

 

Fundamental Aspects of the Carbonation and Calcination Reactions and the Synthesis of Stable, 
Calcium-Based CO2 Sorbents ........................................................................................................................................... 211

Marcin Broda, Agnieszka Kierzkowska, Christoph R. Müller 
 

Effect of Ignition Energy On Dust Explosion Behavior: Phenomena of Under-Driving and Over-
Driving ................................................................................................................................................................................ 213

Niansheng Kuai, Weixing Huang, Bing Du, Jingjie Yuan, Zongshan Li, Yuan Gan, Jingyi Tan 
 

Effect of the Flow Field of An Internally Spout-Fluid Bed On Dispersion of Glass Fibre for 
Thermoplastic Composites Manufacture......................................................................................................................... 221

Yuan Zong, Xiaogang Yang, Gance Dai, Ling Zhao 
 

Increasing the Clay Content and Size of Iron Ore Pellets Reduces Their ‘Dustiness' ................................................. 224
Joe Halt 

 

Selective Collection of Fine Particles by Water Drops ................................................................................................... 225
Kathika R. Liyanaarachchi, Grant B. Webber, Kevin P. Galvin 

 

Deposition of Non-Spherical Particles in a Bifurcating Airway..................................................................................... 230
Poom Bunchatheeravate, Jennifer Sinclair Curtis 

 

Biomass Size Reduction of Microalgae ............................................................................................................................ 231
Rajasekhar Anumolu, Leonard F. Pease III 

 

Experimental Investigation On the Influence of the Moisture Content On Coal Dust Explosion .............................. 232
Jingjie Yuan, Bing Du, Weixing Huang, Niansheng Kuai, Jingyi Tan 

 

Impact of Operating Conditions On Physical Properties in an Agitated Filter Dryer................................................. 240
Ekneet Sahni, Bodhisattwa Chaudhuri 

 

A New Type of Unimolecular Polymeric Nanoparticle: Janus Double-Brush Copolymers ........................................ 241
Yukun Li, Efrosyni Themistou, Jiong Zou, Biswa P. Das, Marina Tsianou, Chong Cheng 

 



Three-Dimensional Simulation of a Solid-Liquid Flow by a Lagrangian-Lagrangian Approach .............................. 242
Xiaosong Sun, Mikio Sakai, Yoshinori Yamada 

 

Computational Investigation of Nanoparticle Synthesis by Flame Spray Pyrolysis .................................................... 250
Arto J. Gröhn, Sotiris E. Pratsinis, Karsten Wegner 

 

Numerical Parametric Investigation of Breakage in a Ball Mill.................................................................................... 251
Matthew J. Metzger, Benjamin J. Glasser 

 

Liquid Distribution in Wet Fluidized Beds...................................................................................................................... 252
Matthew Girardi, Stefan Radl, Sankaran Sundaresan 

 

Growth of Metal Nanoparticles by Molecular Dynamics ............................................................................................... 254
Beat Buesser, Sotiris E. Pratsinis 

 

Sphero-Cylindrical Particle Dynamics and Stresses in a Vertical Axis Mixer ............................................................. 256
Xia Hua, Jennifer Sinclair Curtis, Bruno C. Hancock, William R. Ketterhagen, Carl Wassgren 

 

Thermite Reaction Based On Nano-Al and Iodine Pentoxide: Ignition and Combustion 
Characterization ................................................................................................................................................................ 257

Guoqiang Jian, Snehaunshu Chowdhury, Jingyu Feng, Michael Zachariah 
 

Development of a Boundary Model for Complex Systems in the Discrete Element Method....................................... 258
Yusuke Shigeto, Mikio Sakai 

 

Biosensing with Plasmonic Silver Nanoparticles............................................................................................................. 267
Christoph O. Blattmann, Georgios A. Sotiriou, Sotiris E. Pratsinis 

 

The Polydispersity of Primary Particles in Aggregates Undergoing Sintering............................................................. 273
Max Eggersdorfer, Sotiris E. Pratsinis 

 

Simulation of Flow Behavior of Particles in a Magnetic Liquid-Solid Fluidized Bed with Uniform 
Magnetic Field.................................................................................................................................................................... 274

Shuyan Wang, Lixin Wei, Jinsen Gao, Xingying Lan 
 

Template-Directed Synthesis of Porous CoFe2O4/Al2O3 Reactive Structure with Atomic Layer 
Deposition for Solar Thermochemical Fuel Production ................................................................................................. 275

Darwin Arifin, Victoria J. Aston, Xinhua Liang, Anthony H. McDaniel, Alan W. Weimer 
 

Gas Phase Synthesis of Nickel Catalyst Nanoparticles Via Atomic Layer Deposition ................................................. 276
Troy D. Gould, Alia M. Lubers, J. Will Medlin, Alan W. Weimer, John L. Falconer 

 

Dissipative Particle Dynamics Simulation of Sonication-Mediated Particle Interactions ........................................... 277
Shu Li, Melissa H. Lash, Steven R. Little, Joseph McCarthy 

 

Mixing of Solid Particles in Coarse Particle Fluidized Beds .......................................................................................... 278
Haihong Fan, Yanxin Chen, Hui Li, Jinhe Fan, Yong Min 

 

Recovery of Iron From Gold Mine Tailings by Decentralized Magnetization Roasting-Magnetic 
Separation .......................................................................................................................................................................... 279

Yanxin Chen, Yanfei Yao, Bo Zhao, Yong Min 
 

Theoretical and Experimental Study On the Improvement of Powder Bulk Density .................................................. 280
Yanxin Chen, Feng Wu, Yaru Hu, Haihong Fan, Yong Min 

 

Thin Film, Big Difference – Atomic Layer Deposition Functionalized Oxide and Polymer Particles ........................ 281
Staci A. Van Norman, Joseph W. Tringe, John L. Falconer, Alan W. Weimer 

 

Stabilization of Pt Catalyst Via Deposition of Ultrathin Porous Films ......................................................................... 282
Alan Izar, Sandro Hutter, John L. Falconer, Alan W. Weimer 

 

Continuous Pharmaceutical Hot-Melt Extrusion and Hot-Die Face Pelletizing .......................................................... 283
Daniel Treffer, Andreas Eitzlmayr, Clemens-Michael Smola, Gerold Koscher, Eva Roblegg, Johannes G. Khinast 

 

Predictive Modeling of Hot Melt Extruders .................................................................................................................... 284
Andreas Eitzlmayr, Daniel Treffer, Gudrun Hoerl, Sarah Windhab, Gerold Koscher, Johannes G. Khinast 

 

Foam Granulation Extrusion: A Novel Method to Continuous Wet Granulation of Powder Drug 
Formulations ...................................................................................................................................................................... 285

Michael R. Thompson, Sharleen Weatherley, Rohan Pukadyil, Paul Sheskey 
 

Powder Feeder Pairing with Downsteam Continuous Mixer......................................................................................... 287
William E. Engisch Jr., Fernando J. Muzzio 

 

Powder Lubrication in a Continuous Mixing Process .................................................................................................... 288
Daniel O. Blackwood, Bruce C. Macdonald, Joseph Kushner Iv, Bruno C. Hancock, Yang A. Liu 

 

Effect of Paddle Shape On Flow of Powder Through Feed Frames On Rotary Tablet Presses.................................. 289
G. Singh, J. Givand, P. Rajniak, R. Chern, S. D. Reynolds, I. C. Sinka 

 

Supply Chain Analysis of Continuous Pharmaceutical Manufacturing ....................................................................... 291
Arul Sundaramoorthy, James M. B. Evans, P. I. Barton 

 

A Smart Oil Spill Dispersant Formulation for Reduced Environmental Impact and Consumption.......................... 292
Courtney A. Ober, Ram B. Gupta 

 

A New Approach to Prepare Polystyrene(Pst)/CaCO3 Core-Shell Composite Nanoparticles..................................... 293
Yang Hu, Guanzhi Cheng, Wenjiao Ji, Yiming Jiang, Chengyou Kan 

 



Fabrication and Characterization of Porous Alumina Nanolayers Via Molecular Layer Deposition ........................ 294
Alan Izar, Sandro Hutter, John L. Falconer, Alan W. Weimer 

 

Inkjet Printing and Spraying of Composite Calcium Alginate Particles with Solid Inner Inclusions ........................ 295
Jiri Dohnal, F. Štìpánek 

 

Investigation of Specific Particle Adhesion Towards Model and Biological Substrates .............................................. 297
Viola Tokarova, Frantisek Stepanek 

 

Dynamic Encapsulation of Hydrophilic Nanomaterials in Hydrophobic Polymer-Based Particles by 
Simple Emulsion Technique ............................................................................................................................................. 305

Shaowen Ji, Devesh Srivastava, Nathan J. Parker, Ankush A. Gokhale, Ilsoon Lee 
 

Influence of [Alpha]-Zrp Particle Size and Crystalline Level On Dust Explosion Suppression 
Effectiveness ....................................................................................................................................................................... 306

Diana Castellanos, Andres F. Mejia, Agustin Diaz, Chad Mashuga, Victor H. Carreto, Zhengdong Cheng, M. Sam 
Mannan 

 

Efficient Parallelization of Large Scale Fluidized Bed Flow Computations ................................................................. 307
Amit Amritkar, Surya Deb, Danesh Tafti 

 

Efficient Euler-Lagrangian Models for Large Scale Fluidized Beds ............................................................................. 308
Shitanshu Ratilal Gohel, Shailesh Ozarkar, Ulrich Becker, Markus Braun, L. Srinivasa Mohan 

 

Erosion of Granular Beds - Particle-Resolved Simulations ........................................................................................... 309
Jos Derksen 

 

Multiphase Simulation of a Commercial Fluidized Catalytic Cracking Regenerator ................................................. 310
Samuel M. Clark, Dale Snider, Ray Fletcher 

 

Computational Analysis of the Air Injection Effect On the Regeneration Process in FCC......................................... 319
Bumjoon Cha, Hyungtae Cho, Sung Real Son, Suk-Joon Kim, Il Moon 

 

Industrial Fluidized Bed Polyethylene Reactor Temperature Modeling in Condensed Mode Operation.................. 321
Yefeng Zhou, Lijin Zhou, Zhengliang Huang, Jingdai Wang, Binbo Jiang, Yongrong Yang 

 

Effect of Particle Size On Hydrogen Production by Reaction of Liquid Water and Aluminum Powders ................. 322
Hongqi Nie, Mirko Schoenitz, Edward L. Dreizin 

 

Aqueous Solubility, Octanol-Water Partition Coefficients and Carbon Adsorption of 1, 3, 3-
Trinitroazetidine (TNAZ) ................................................................................................................................................. 323

Veera Boddu, Carmen Costales-Nieves, Rayan Zilner, Reddy Damavarapu 
 

Combustion Dynamics of Aluminum in Turbulent Flows.............................................................................................. 324
Amy Corcoran, Vern K. Hoffmann, Edward L. Dreizin 

 

Evaluation of Predictive Capabilities for Pyrotechnics Using Different Thermodynamic Software 
Packages(INVITED).......................................................................................................................................................... 325

Jan Puszynski, Paul Redner, Karl Oyler, Christopher Csernica, Jesse Sabatini, Jay Poret, Anthony Shaw, Neha 
Mehta, Gartung Cheng, Deepak Kapoor 

 

Direct Calculation of 1-Octanol–Water Partition Coefficients From Adaptive Biasing Force 
Molecular Dynamics Simulations ..................................................................................................................................... 326

Navendu Bhatnagar, Ganesh Kamath, Isaac Chelst, Jeffrey J. Potoff 
 

Techno-Economic Evaluation of Integrated Renewable Acetic Acid, Glycolaldehyde, and Acetol 
Production From Biomass-Derived Pyrolysis Oil ........................................................................................................... 327

André B. De Haan, Caecilia R. Vitasari, G. Wytze Meindersma 
 

Clean Pyrolytic Sugars Solution ....................................................................................................................................... 328
Marjorie Rover, Patrick Johnston, Laura Jarboe, Robert C. Brown 

 

5-HMF Production in Piperylene Sulfone: A Bifunctional Solvent for Reaction and Separation .............................. 329
Christopher J Butch, Jakob Crowe, Gregory Marus, Pamela Pollet, Charles L. Liotta, Charles A. Eckert 

 

Enhanced Compost-Drying Process of Sewage Sludge with Carbonized Sludge ......................................................... 330
Nobusuke Kobayashi, Yoshinori Itaya, Akira Suami, Yanliang Li, Masakazu Sawai, Hisashi Hamabe 

 

In -Situ Precipitation of CaCO3 within Pulp Fibers Enhances Optical and Printing Properties of 
Paper................................................................................................................................................................................... 335

Pradeep Kumar, Yuvraj Singh Negi, Surendra Pal Singh 
 

A Preliminary Study On Uncertainties in CFD Simulations of a Pilot-Scale Circulating Fluidized Bed 
Riser .................................................................................................................................................................................... 347

Tingwen Li, Aytekin Gel, Mehrdad Shahnam, Madhava Syamlal 
 

Filtered Model for Energy Transport in Gas-Solid Flows.............................................................................................. 348
Kapil Agrawal, William Holloway, Sankaran Sundaresan 

 

A Numerical Method for Large-Scale Dense Particulate Flows Based On an Improved MP-PIC 
Method and Extended Lattice-Boltzmann Scheme ......................................................................................................... 349

Radompon Sungkorn, Jos Derksen 
 



Parametric Analysis of the Effects of Particle Properties On the Granular Flows of Cylindrical 
Particles .............................................................................................................................................................................. 350

Yu Guo, Carl R. Wassgren, William R. Ketterhagen, Bruno C. Hancock, Benjamin D. James, Jennifer Sinclair 
Curtis 

 

Coupled CFD and DEM Simulation of Fluid-Granular Systems .................................................................................. 351
Dalibor Jajcevic, Charles Radeke, Georg Scharrer, Johannes G. Khinast 

 

Numerical Study On Large Scale Discrete Element Modeling for Fine Particles in a Fluidized Bed......................... 353
Mikio Sakai, Naoto Sekimura, Tatsuya Itoi 

 

A Physics-Based Cellular Automata Approach for Modeling Industrial Granular Flow Problems .......................... 360
Martin C. Marinack Jr., C. Fred Higgs III 

 

Dissipative Particle Dynamics Simulations of Nanopowder Dispersion for Applications in Solid 
Propellants.......................................................................................................................................................................... 361

Naida Lacevic, David Reese, Lori Groven, Darren Naud, Steven F. Son 
 

Numerical Modeling and Simulation Analysis of Casting of Energetic Material in a Projectile 
Controlled by the Active Cooling/Heating Solidification and Mechanical Vibration Technologies ........................... 362

Ruslan S. Mudryy, Laurentiu Nastac 
 

Squeeze Flow Rheometry .................................................................................................................................................. 372
Dilhan Kalyon, Halil Gevgilili, Hansong Tang 

 

Propellant Dough Screening using Squeeze Flow Characterization.............................................................................. 379
Michael Fair, Robin Crownover, Joseph Rokosz 

 

Scale-up of Capsule Filling Operations Using a Nozzle-Dosator Machine.................................................................... 380
Marcos Llusá, Eva Faulhammer, Stefano Biserni, Vittorio Calzolari, Simon Lawrence, Georg Scharrer, Johannes 
G. Khinast 

 

Determination of Residence Time Distribution in Rotary Calciner .............................................................................. 383
Yijie Gao, Alberto Cuitino, Benjamin J. Glasser, Fernando J. Muzzio, Marianthi G. Ierapetritou, Jean Beeckman, 
Natalie A. Fassbender, William G. Borghard 

 

Studying the Effects of Fluidized Bed Scale On the Solid Dynamics Using Sophisticated Optical Probe .................. 385
Faraj M. Zaid, Muthanna H. Al Dahhan 

 

Residence Time Distribution As Predicted by a Kinematic Model for Mass Flow Powder Discharge 
From a Conical Hopper..................................................................................................................................................... 386

Luke Fullard, Clive E. Davies, Graeme Wake 
 

Effect of Water and Magnesium Stearate On the Strength of Ceramic Compacts...................................................... 387
Sarang Oka, Alisar Tuncer, Alberto Cuitino, Fernando Muzzio 

 

Measurement of Particle Impact Velocities in Vibrationally Fluidized Granular Flows ............................................ 388
Kamyar Hashemnia, Amirhossein Mohajerani, Jan. K. Spelt 

 

Rate-Based Separation by Exploiting Cohesive Interactions ......................................................................................... 390
Diana M. Liévano, Joseph McCarthy 

 

Design of Better Particle Coatings with Respect to Attrition Resistance ...................................................................... 391
Gabrie Meesters, Giacomo Perfetti, P. Van Hee 

 

Improved Recovery and Dissolution of Poorly Water-Soluble Drug Nanoparticles From Dried 
Nanocomposite Microparticles ......................................................................................................................................... 392

Anagha Bhakay, Mohammad Azad, Rajesh N. Dave, Ecevit Bilgili 
 

One-Step Fabrication of Agent-Loaded Biodegradable Microspheroids for Drug Delivery and 
Imaging Applications......................................................................................................................................................... 393

Michael J. Heslinga, Gabriella Willis, Omolola Eniola-Adefeso 
 

Particle Engineering Via Dry Coating of Micronized API Powders for Improved Dissolution of 
Directly Compacted Tablets with High Drug Loading ................................................................................................... 394

Xi Han, Chinmay Ghoroi, Rajesh N. Dave 
 

Controlled Release From Self-Assembled Polymer Microparticles That Are Responsive to pH and 
Temperature ...................................................................................................................................................................... 395

James M. Myrick, Sitaraman Krishnan, Frederick A. Sexton 
 

Wet Coating of Geldart-C Type Particles in a Rotating Fluidized Bed in a Static Geometry..................................... 396
Philippe Eliaers, Juray De Wilde 

 

Solvent-Free Beta-Carotene Nanoparticle Manufature.................................................................................................. 398
Phong Huynh, Paul Takhistov 

 

Relationship Between Solution Metastable Limit and Solubility................................................................................... 399
Michael Tomasini, M. Silvina Tomassone 

 

Measuring the Energetic Heterogeneity of Pharmaceutical Powders and the Effects On Powder 
Processing and Formulation ............................................................................................................................................. 400

Daniel J. Burnett, Jiyi Khoo 
 

Formation of Itraconazole-Succinic Acid Cocrystals by CO2 Antisolvent Cocrystallization ...................................... 401
Courtney A. Ober, Ram B. Gupta 

 



Preparation of Co-Ground Drug-Superdisintegrant Nanosuspensions As a Precursor to the 
Production of Fast Dissolving Surfactant-Free Nanocomposite Microparticles........................................................... 402

Mohammad Azad, Afolawemi Afolabi, Rajesh Davé, Ecevit Bilgili 
 

Wet-Media Milling of Colloidal Drug Suspensions Stabilized by Means of Charged Nanoparticles ......................... 403
Michael Juhnke, Edgar John 

 

Interactive Mixtures for Dissolution Rate Enhancement of Cefuroxime Axetil........................................................... 405
Namita Dalal, Ira Shea Buckner 

 

Formation of Stable Nanocarriers by Tuning Pharmaceutically Active Ingredient Properties Via an in 
Situ Salt Precipitation........................................................................................................................................................ 407

Nathalie M. Pinkerton, Arnaud Grandeury, Andreas Fisch, Jörg Brozio, Bernd Riebesehl, Robert K. Prud'Homme 
 

Application of a Kinetics Model to Simulate Biomass Gasification Using Oxygen and Steam ................................... 408
Sudhanya Banerjee, Jordan Tiarks, Song-Charng Kong, Terry Meyer, Robert C. Brown, Brian Anderson 

 

Gasifier Performance Modeling Including Mass Transfer Effects ................................................................................ 409
Ronald W. Breault, Phil Nicoletti 

 

Effects of Steam and Oxygen On Syngas Composition Derived From Biomass Gasification ..................................... 410
Cuong Van Huynh, Song-Charng Kong 

 

Economical Study of Bioparticles Used for Denitrification in Fluidized Bed Bioreactors (FBBR) ............................ 411
Ahmed Khiray Eldyasti, George Nakhla, Jingxu Zhu 

 

Modeling Effects of Drag Force On Biomass Particles in a Fast Pyrolysis Reactor..................................................... 435
Qingang Xiong, Song-Charng Kong 

 

Effects of Acid-Washing Treatment On Pyrolysis Products of Biomass in a Downer Reactor ................................... 436
Tongli Ding, Songgeng Li, Wenli Song, Weigang Lin 

 

Historical Review of Pneumatic Conveying and Solids Processing World Wide ......................................................... 437
George Klinzing 

 

Electrostatic Charging of Particles in a Straight Pipe .................................................................................................... 441
Poom Bunchatheeravate, Yusuke Fuji, Jennifer Sinclair Curtis, Shuji Matsusaka 

 

Power Considerations of Pneumatic Convey Systems .................................................................................................... 442
Jonathan O. Thorn 

 

Effect of Outlet Gas Velocity and Solids Loading On Erosion in 2nd Stage Cyclones................................................. 451
S. B. Reddy Karri, Ray Cocco, Ted M. Knowlton 

 

An Experimental Study of Uniflow Cyclone Design Parameters................................................................................... 452
U. Muschelknautz, Paul Pattis, Michael Reinalter, Michael Kraxner, Tobias Kofler, Matthias Aigner, Gregor 
Eichwalder 

 

Influence of the Inlet Vane Geometry On the Uniflow Cyclones Performance ............................................................ 453
M. Kraxner, U. Muschelknautz, S. Wechner, S. Ackermann, V. Greif, J. Bolda 

 

Toward Design of Semiconductor Ternary Quantum Dots with Optimal Optoelectronic Function .......................... 454
Sumeet C. Pandey, Xu Han, Dimitrios Maroudas 

 

Surface Mineralization and Characterization of Palladium Nanoparticles On Genetically Engineered 
Tobacco Mosaic Virus (TMV) Templates........................................................................................................................ 455

Alexander Freer, Lucas Guarnaccio, Kristin Wafford, Johanna Smith, Jayne Steilberg, James Culver, Michael 
Harris 

 

Infrared Active Photocatalysis Through Morphological Control of Semiconductor 
Nanoparticles/Metal Tip Heterostructures...................................................................................................................... 456

Doh C. Lee, Chaewon Pak 
 

Tunable Localized Surface Plasmon Resonances in Tungsten Oxide Nanocrystals..................................................... 457
Karthish Manthiram, A. Paul Alivisatos 

 

Laser- Drawn Features On Nanoparticle Films .............................................................................................................. 458
Sanjeev Kumar Kandpal, Kody Allcroft, Michael D. Mason, Douglas W. Bousfield, David J. Neivandt 

 

Controllable Synthesis of Cu2-X E (E=S, Se) Nanocrystals with Localized Surface Plasmon Resonance 
and Investigation of Conductivity of NC Thin Films ...................................................................................................... 466

Xin Liu, Xianliang Wang, Mark T. Swihart 
 

Nanostructured Energetic Materials for Insensitive Munitions .................................................................................... 467
Victor Stepanov, Hongwei Qiu, Ashok Surapaneni 

 

Spraying Effect On Particle Size and Morphology in Recrystallization of RDX Using Supercritical 
Carbon Dioxide Anti-Solvent............................................................................................................................................ 468

Byung-Chul Lee, Youn-Woo Lee, Hyoun-Soo Kim 
 

Synthesis and Characterization of Nanostructured Pyrophoric Materials................................................................... 469
Lauren Armstrong, Chris Haines, Zac Doorenbos, Kendall Mills, Deepak Kapoor 

 

Synthesis and Characterization of Energetic Nanomaterials for Propulsion Applications ......................................... 470
William Lewis, Christopher Bunker, Elena Guliants, Shiral Fernando, Marcus Smith, Barbara Miller, Venroy 
Watson, Xifan Wang 

 



Structure – Reactivity Relationship: Milling-Induced Exothermic Nano-Materials ................................................... 471
Khachatur V. Manukyan, Ya-Cheng Lin, Alexander Mukasyan 

 

Simulation of the Breakage of Bonded Agglomerates in a Ball Mill ............................................................................. 472
Matthew J. Metzger, Benjamin J. Glasser 

 

A Microhydrodynamic Analysis of Wet Stirred Media Milling for Production of Stable Drug 
Nanoparticle Suspensions.................................................................................................................................................. 473

Afolawemi Afolabi, Ecevit Bilgili 
 

Jamming in Granular Systems ......................................................................................................................................... 474
Shrikant Swaminathan, Carl Wassgren, Jennifer Sinclair Curtis, Bruno C. Hancock, William R. Ketterhagen 

 

Experimental and Computational Investigation of Breakage of Pharmaceutical Spherical Particles ....................... 475
Shivangi S. Naik, Bodhisattwa Chaudhuri, Ramesh B. Malla 

 

Microwave Assisted Breakage Through Quartz Inversion in Low Grade Iron Ore.................................................... 476
Gurulaxmi Srikakulapu, Anshuman Parida, Pradip Banerjee, Mark Denys, T. Venugopalan 

 

High Shear Rotor-Stator Wet Milling for Drug Substance: Expanding Capability and Improving 
Scalability ........................................................................................................................................................................... 477

Allison Harter, Luke Schenck, Ivan Lee, Luis Sierra, Vincent Capodanno, Aaron Cote 
 

Impact of Multi-Particle Interactions On the Attainment of A Self-Similar Particle Size Distribution 
During Dense-Phase Dry Milling...................................................................................................................................... 478

Ecevit Bilgili, Maxx Capece, Rajesh N. Dave 
 

Molecular Simulation Studies of Quantitative Correlation Between the Stability of Drug Nanocrystals 
Suspension System and Certain Properties of Both the Drug API and the Stabilizer ................................................. 480

Wusheng Zhu, Frank Romanski, M. Silvina Tomassone 
 

The Properties of Various Coating Polymers and Their Effects On Surface Frictional Behavior As 
Coatings On Pharmaceutical Tablets............................................................................................................................... 481

Padma Narayan, Karen Balwinski, Debora Holbrook, Madhusudhan Kodam, Meaghan Blake, Karl Jacob 
 

Surface Modification of Pollen Shape Carriers for Improved Dry Powder Inhalation Efficiency ............................. 482
Hung Loong Giam, Thi Quynh Ngoc Nguyen, Raymond Lau 

 

Encapsulation of Laccase in Chitosan Micro-Carriers by Two-Fluid and Three-Fluid Nozzle.................................. 483
Ondrej Kaspar, Frantisek Stepanek 

 

Engineered Biodegradable Janus Particles for Drug Delivery ...................................................................................... 490
Jennifer Winkler, Frank Romanski, Maria S. Tomassone 

 

Computer Simulation of a Full Chemical Looping Combustion System ...................................................................... 491
James M. Parker 

 

Oxygen Uncoupling Enhanced Iron Oxides for Solid Fuel Gasification – Oxygen Carrier 
Development, Reactive Testing, and Process Analyses ................................................................................................... 492

Feng He, Nathan Galinsky, Yan Huang, Fanxing Li 
 

Three Dimensional Simulation of Catalytic Cracking Reaction in an Industrial Scale Riser Using a 10-
Lump Kinetic Model.......................................................................................................................................................... 493

Ariane Barbosa, Gabriela Cantarelli Lopes, Leonardo Machado Da Rosa, Milton Mori, Waldir Pedro Martignoni 
 

Development of Rotary Kiln Furnace for Iron Reduction and Slag Separation .......................................................... 502
Hui Li, Wen-Bin Yang, Wei Zhao, Xiaodan Fan, Qiang Zhi, Xingyan Zhang, Yong Min 

 

Gas-Solid Flow Hydrodynamics Characteristics in a Circulating Fluidized Bed Riser with External 
Heat Exchanger.................................................................................................................................................................. 503

Guoliang Song, Xiaozhe Mou, Yunkai Sun, Haigang Wang, Qinggang Lv 
 

Investigation the Gas-Solids Distribution in a Large-Scale Circulating Fluidised Bed with Electrical 
Capacitance Tomography ................................................................................................................................................. 504

Haigang Wang Sr., Guorong Zhao, Guizhi Qiu, Yunkai Sun Sr., Qinggang Lu, Wuqiang Yang 
 

Circulating Fluid Bed Riser Computational Fluid Dynamics (CFD) Model Validation with Electrical 
Capacitance Volume Tomography (ECVT) .................................................................................................................... 505

Dirk Van Essendelft, Justin Weber, Tingwen Li 
 

Tunable Assembly of Metallic and Magnetic Nanoparticle Clusters in DMSO Solvent Systems ............................... 506
Jennifer N. Duggan, Pranav S. Vengsarkar, Christopher B. Roberts 

 

Structure and Properties of Surface Modified Magnetic Hollow Silica Spheres.......................................................... 507
Pavel Kovacik, Zuzana Kremlackova, Marek Soltys, Frantisek Stepanek 

 

Distinguishing Between Amine and Carboxylate Bonds to Iron Oxide Nanoparticles ................................................ 515
Myles A. Ikenberry, Keith L. Hohn 

 

Magnetic High Density Polyethylene Nanocomposites Reinfored with in-Situ Synthesized Fe@FeO 
Core-Shell Nanoparticles .................................................................................................................................................. 516

Qingliang He, Jiahua Zhu, Suying Wei, Zhanhu Guo 
 

Two-Step Gas Phase Synthesis of Janus-Like and Core-Shell FexOy-TiO2 Composite Nanoparticles ....................... 517
Juha Harra, Juha-Pekka Nikkanen, Mikko Aromaa, Heikki Suhonen, Mari Honkanen, Saara Heinonen, Erkki 
Levänen, Jyrki M. Mäkelä 

 



Blade Design Effect in Powder Phenomena and Residence Time Distribution Inside the Feed Frame ..................... 518
Daniel Mateo, Fernando J. Muzzio, Carlos Velázquez, Rafael Mendez 

 

Study the Effect of the Low Shear Continuous Tumble Mixer Parameters On Powder Phenomena, 
Residence Time, and Blend Uniformity ........................................................................................................................... 519

Miguel Florian, Carlos Velázquez, Rafael Mendez 
 

Numerical Study of Solid Particle Axial Mixing in a Fixed Cylindrical Drum with Rotating Paddles ...................... 520
Zafer Zeren, Hervé Neau, Pascal Fede, Olivier Simonin, B. Descales, W. Stephen 

 

Percolation Segregation in a Sheared Bed of Particles ................................................................................................... 527
Kevin J. Brennan, Carl R. Wassgren 

 

Characterization of in-Situ near-Infrared Imaging to Aid Pharmaceutical Powder Blend Formulation 
Development....................................................................................................................................................................... 528

Juan G. Osorio, Gina Stuessy, Gabor J. Kemeny, Fernando J. Muzzio 
 

Segregation and Mixing of Granular Mixtures in Heap Formation.............................................................................. 529
Yi Fan, Paul B. Umbanhowar, Julio M. Ottino, Richard Lueptow 

 

Mixing of Silica Aerogel (Cabot Nanogel) Particles of Different Sizes .......................................................................... 530
Robert Pfeffer, Ding Wang 

 

Assessing Powder Segregation Potential by near Infrared (NIR) Spectroscopy and Correlating Bench 
Scale Segregation Tendency to Tabletting Performance ................................................................................................ 531

Xiaorong He, Xi Han, Nadia Ladyzhynsky, Rich Deanne 
 

Understanding and Preventing Complex Segregation Behavior ................................................................................... 532
Kerry D. Johanson 

 

Lead-Free Nanosolders and Their Application for Nanowire Assembly and Joining ................................................. 533
Fan Gao, Zhiyong Gu 

 

Electromechanically Driven Nonlinear Dynamics of Voids in Metallic Thin Films Under Anisotropic 
Mechanical Stress .............................................................................................................................................................. 534

Dwaipayan Dasgupta, Georgios I. Sfyris, Dimitrios Maroudas 
 

Atomic Layer Deposition Enabled Synthesis of Nanostructured Composite BiFeO3/CoFe2O4 Thin 
Films for Multiferroic Applications ................................................................................................................................. 535

Calvin D. Pham, Jane P. Chang 
 

Atomic Layer Deposition of AlN Thin Films As Gate Dielectrics for Wide Bandgap Semiconductors...................... 536
Ya-Chuan Perng, Jane P. Chang 

 

Observations, Formation Mechanisms and Reduction Methods of 3-Dimensional Cross-Slip 
Dislocations in Silicon Single Crystal ............................................................................................................................... 537

Do Won Song, Hyo Kim 
 

Numerical Methods for Solving Mode-Related Problems in Photonic Devices ............................................................ 542
Meng-Mu Shih 

 

Analyzing the Dynamics of the Horizontal Ribbon Growth Process for Solar Silicon ................................................ 543
Parthiv Daggolu, Andrew Yeckel, Jeffrey J. Derby 

 

Melt Growth of CZT with Convex Interfaces VIA A Bell-Curve Gradient Freeze Profile ......................................... 544
Nan Zhang, Andrew Yeckel, Jeffrey J. Derby 

 

Examining Correlations of Electrostatic Discharge Sensitivity and Electrical Conductivity of 
Composite Energetic Materials ........................................................................................................................................ 545

Eric Collins, Chelsea Weir, Michelle Pantoya 
 

Nanoscale Aluminum, Silicon, and Aluminum/Silicon Mixture Formation for Use in Pyrotechnic 
Applications........................................................................................................................................................................ 546

Mark Miller, Zac Doorenbos, Matt Puszynski, Lauren Armstrong, Deepak Kapoor, Jan Puszynski 
 

On Mechanism of Thermal Initiation in Fully-Dense 2Al.3CuO Nanocomposite Powder .......................................... 553
Rayon Williams, Mirko Schoenitz, Alexandre Ermoline, Edward L. Dreizin 

 

Particle Design of HMX Using Supercritical Anti-Solvent Processes............................................................................ 554
Bumjoon Seo, Youn-Woo Lee, Byung-Chul Lee, Hyoun-Soo Kim 

 

Nanostructured Aluminum-Fluorocarbon Particles for Energetic Applications ......................................................... 555
Travis R. Sippel, Steven F. Son, Lori J. Groven 

 

Combustion of Nanoscale Silicon with Polytetrafluoroethylene .................................................................................... 556
Brandon C. Terry, Lori J. Groven, Paul Redner, Youdong Lin, Alexander Mukasyan, Deepak Kapoor, Steven F. 
Son 

 

DEM-CFD Simulation of the Drying of Heterogenous Particles in a Wall-Heated Rotated Drum ............................ 557
Deliang Shi, Joseph McCarthy 

 

Drying of Biomass Pellets: Experimental Study and Comparison of the Performance of a 
Conventional Fluidized Bed and a Rotating Fluidized Bed in a Static Geometry........................................................ 558

Philippe Eliaers, Juray De Wilde 
 



Application of Global Sensitivity Analysis As Preparatory Step for Reduction of a Drying Model of 
Pharmaceutical Granules.................................................................................................................................................. 560

Séverine T. F. C. Mortier, Ingmar Nopens, Thomas De Beer, Krist V. Gernaey 
 

Investigating Contact Drying in An Agitated Filter Dryer: Experiments and Simulations ........................................ 562
Ekneet Sahni, Bodhisattwa Chaudhuri 

 

Modelling Convective Drying of Iron Ore Pellets ........................................................................................................... 563
Anna-Lena Ljung, Staffan Lundstrom 

 

Nano-Al and Nano-Al/CuO Thermite Under Rapid Heating: A Mechanistic Study ................................................... 564
Guoqiang Jian, Nicholas Piekiel, Michael Zachariah 

 

Nano-Structured Aluminum Powders with Modified Protective Surface Layers ........................................................ 565
Shasha Zhang, Mirko Schoenitz, Edward L. Dreizin 

 

Silicon-Based Nanocomposites As Novel Illuminants (INVITED)................................................................................. 566
Paul Redner, Karl Oyler, Christopher Csernica, Jesse Sabatini, Jay Poret, Anthony Shaw, Neha Mehta, Gartung 
Cheng, Deepak Kapoor 

 

Measuring Thermal Histories Using Fragile Glass Crystallization ............................................................................... 567
Shashank Vummidi Lakshman, Mirko Schoenitz 

 

Aluminum-Based Reactive Materials with Customized Combustion Characteristics ................................................. 575
Yasmine Aly, Edward L. Dreizin 

 

Water Processed Nanothermite Inks for Direct Deposition On Low Energy Initiators .............................................. 576
Robert R. Nellums, Steven F. Son, Richard M. Kellett, Craig J. Boucher, Lori J. Groven 

 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




