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Abstract 

Objects with short-range, attractive forces – “sticky” particles – can form agglomerates when they are brought 
together slowly.  Consider bringing a magnet into contact with a refrigerator: a gradual approach results in 
sticking, whereas a thrown magnet is likely to bounce off.  In this work, we consider a system in which collections 
of sticky particles with low speeds are brought together.  Surprisingly, the level of agglomeration is less than that 
observed with particles at larger distances and higher speeds.  This unexpected behavior is traced to flow 
instabilities and gravity, which leads to higher-impact collisions.   Such high-impact collisions ultimately lead to 
the breakup of the attractive couples (i.e., agglomerates).  Applications of this work include the processing of 
biomass for renewable energy, medicinal powders for pharmaceutical manufacturing, and synthesis of specialty 
chemicals. 
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