
Abstract:  

 

A novel 2-dimensional crystalline material composed of cyanide-bridged metal nanosheets has been 

developed. These materials, known as Hofmann clathrates, show strong potential for water purification 

and desalination by nanofiltration in reverse osmosis systems.  

In this work, a series of dynamic molecular simulations will provide an understanding of the purification 

mechanism and performance estimates of the efficacy of this material for use as a desalination 

membrane. These computer models will be constructed using generally recognized force field models 

and iterative processes will provide an approximated assessment of the system parameters and physical 

limitations of the material.   

A filtration membrane will be fabricated utilizing single layer crystalline sheets deposited on a 

macroporous substrate. This layer, composed of many platelets, will be deposited by sedimentation 

following exfoliation. Membrane thickness will be determined by scanning electron microscopy and 

atomic force microscopy. The membrane will be tested for form and function by forcing various aqueous 

solutions through it under pressure. The ability of the membrane to separate ionic species from the 

water, as well as, separations of trace heavy metals and some organic contaminants will be quantified. 

The operating pressures will be measured and reported.  The decline of permeate flux as a function of 

membrane fouling will be investigated. The media will be tested in both dead-end and tangential flow 

filtration configurations. These tests will be carried out in the laboratory using a simple water 

pressurization system under various conditions. The performance of the membrane for limiting salt 

rejection under these conditions will be determined.  A qualitative comparison of the experimental data 

and the computer model evaluation will be reported.  A series of experiments will be conducted to 

determine the material’s resistance to biofouling under typical operating conditions.   
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