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Abstract
Structural control of MOF composites for enhanced 
performances

Biological composites bear complex designs and hierarchical structures that are key to their 
speci�c function and exceptional properties. However, the structural and functional complexities 
of natural materials are dif�cult to integrate into synthetic composites, as the control of materials 
across multiple length scales is a major scienti�c challenge. We work on the preparation, 
assembly, and multi-length scale structuring of Metal-Organic Frameworks (MOFs) and other 
colloidal materials and composite systems for optical and ion conduction applications, using an 
interdisciplinary approach. Most MOFs possess non-cubic lattices and anisotropic functionality 
dependent upon crystallographic direction and are generally synthesized in bulk as loose as 
microcrystalline powders. As such, for practical purposes, general methods to manipulate and 
orient free-standing MOF crystals would be useful to harness their anisotropic functionality. This 
talk will focus on our exploitation of physicochemical interactions at air/liquid/solid interfaces, as 
well as top-down processing methods and external �elds to manipulate MOF materials, ranging 
from tuning MOF crystal size and shapes to the dynamic alignment of NU-1000 MOF microrods 
as well as E-�eld assisted liquid crystalline assembly of MOF particle superstructures. Examples 
of the impact of MOF orientation and positioning on their performances for sensing and 
actuation will be given.
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