Title: Developing Correlations Between Bulk Powder Properties and DEM Contact Model Parameters
[bookmark: _GoBack]Authors:  Charles Foster: charles.foster@rutgers.edu, Amanda Rogers: amandarog@gmail.com, Dr. Marianthi Ierapetritou: marianth@soemail.rutgers.edu
Keywords: cohesion, powder mixing, granular solids, rotary cylinder, axial dispersion, Discrete Element Method, DEM
The majority of pharmaceutical tablets produced for consumption are made through processing of granular solids.  To ensure product quality, it is important that the exact concentration of the active ingredient maintained during manufacturing, and it is for this reason that the mixing of granular solids is of particular interest to chemical engineers.  
Many experiments have been conducted to both qualitatively and quantitatively model granular mixing behavior.  A standard tool for simulating the mixing of granular solids is the Discrete Element Method (DEM) (Sykut et al., 2007).  The majority of research done in this field has been aimed at describing the behavior of cohessionless granular solids in different mixing devices.  Processes that have been modeled using  DEM simulations based on cohesionless granular solids include V-blender (Moakher et al., 2000, Lemieux et al. 2007), tote blender (Lemieux et al.,2007), double cone (Moakher et al., 2000), tumbling ball (Cleary and Sawley, 1999), ribbon mixer (Kaneko et al., 2000), and flat blade mixer (Stewart et al., 2001). 
Many pharmaceutical powders, however, exhibit cohesive behavior. Cohesion is expressed in terms of energy and is defined as the shear stress of a powder when no normal stress is applied to the plane of shear (Orband and Geldard, 1997).  Substantially less effort has been put into simulating the mixing of cohesive granular solids, and most research in the field has been qualitative, aimed at matching experimentally observed behavior with simulation behavior in order to tune DEM parameters (Mishra et al., 2002; Alexander et al., 2006; Chaudhuri et al., 2006). The focus of this study is to examine axial dispersion in a rotating cylinder through both experiments and DEM simulation.  The goal of this research is to develop an empirical correlation between Discrete Element Method (DEM) contact model parameters and the measurable bulk powder properties of two cohesive granular solids. Contact model parameters for the DEM simulation will be tuned based on comparison to performance data from an experimental system.  
The components that are used in this experiment are Acetaminophen (APAP) and a fluid cracking catalyst (FCC).  APAP exhibits strong cohesion when compared to other powders with similar particle size and compressibility, while FCC exhibits weak cohesion when compared to other powders with similar particle size and compressibility.  It is the hope that through this research engineers will have a better understanding of how DEM simulation parameters and cohesion are related, and in the future be able to use DEM simulation software to accurately model pharmaceutical manufacturing processes involving cohesive powders.
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