
WETTABILITY ALTERATION AND IMMISCIBLE FLUID DISPLACEMENT IN POROUS MEDIA

Dr. Sha�er and his group are investigating the in�uence of �uid chemistry on wettability alteration in 
carbonate porous media and the resulting impacts on immiscible �uid displacement. This research, 
sponsored by the American Chemical Society, has implications for the properties and transport of 
petroleum in rock reservoirs and for water�ooding for oil recovery. 

QUANTIFYING POTENTIAL WATER SAVINGS FROM CONSERVATION IN HOUSTON THROUGH MODELING 

 Dr. Sha�er is working with the City of Houston Public Works Depart-
ment to construct a land use-based model of water demand for a 
mixed land use area in northwest Houston. The model will be used to 
quantify potential water savings from conservation best manage-
ment practices, including incentives and e�ciency measures.   This 
research is sponsored by the Harris-Galveston Subsidence District’s 
Water Conservation Grant Program.
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Dr. Sha�er is a researcher and a professional engineer with a focus on membrane separations for water 
puri�cation and resource recovery. He investigates new membrane materials with tailored separation 
properties for applications in membrane distillation to treat high-salinity brines, desalination to purify 
drinking water, and membrane reactors to capture and recover contaminants.  He employs novel fabrica-
tion techniques like layer-by-layer assembly and novel characterization techniques like neutron radiogra-
phy and electrochemical impedance spectroscopy to gain insight into the structure-property relationships 
that in�uence membrane performance. In addition to conducting research on membrane materials and 
processes, Dr. Sha�er also engages with regional partners to promote resilient communities and ecosys-
tems by studying water supply and water quality in interrelated engineered and natural water systems. 

COVALENT ORGANIC FRAMEWORK (COF) MEMBRANES FOR LIQUID SEPARATIONS

TO INNOVATE & COLLABORATE WITH US, EMAIL US AT EGRRSRCH@CENTRAL.UH.EDU

Dr. Sha�er’s research group fabricates composite membranes from two-di-
mensional covalent organic framework (COF) materials with tunable separa-
tion properties. The COF membranes have potential applications for liquid 
separations, including drinking water treatment and organic solvent �ltration.

STRUCTURE-PROPERTY RELATIONSHIPS FOR POLYMER FILMS BY MOLECULAR LAYER DEPOSITION

Dr. Sha�er uses solution-based molecular layer deposition (MLD) to identify 
structure-property relationships for polymer �lms fabricated from mono-
mers with di�erent characteristics. For this research, solution-based MLD is 
a facile technique to achieve monomer-level control in thin polymer �lm 
fabrication. 
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