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Quantitative predictability of nanoparticle and colloidal 

retention on crystal surfaces is a challenge in both technical 
and natural environments. Interaction forces between particles 
and collector surfaces and the resulting retention efficiencies 
can be calculated for simple collector geometries, only. 
Calculations are not feasible for more complex and irregular 
rough collector surfaces, such as crystal surfaces with pits and 
edges at the submicron scale. Thus, predictions about particle 
retention efficiency do often fail for many applications. 

In order to tackle this problem quantitatively, we apply 
flow-through experiments and utilize collector surfaces with 
well-defined variability in surface roughness [1] [2]. The 
collector surfaces were machined using lithography techniques 
and consist of a regular pattern of holes with depth variation at 
the submicron scale. We conducted adsorption experiments 
under electrostatically unfavourable conditions using 
negatively-charged COOH-functionalized particles in order to 
mimic a variety of important technical and natural settings. 
Results show that only a narrow range of collector surface 
roughness is responsible for enhanced particle retention. The 
existence of such a critical roughness range has important 
consequences for multiple applications, such as reservoir 
engineering and reconstruction of diagenetic processes. 
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