OVERVIEW OF EVANS GROUP RESEARCH

The Evans Research Group engages in several different types of research activities which are designed to advance various different types of goals. An overview of these topics is presented here. Specific projects are described at Evans Group Research Project Descriptions.

TYPES OF RESEARCH. Projects in the Group involve synthesis, mechanistic studies, structural analysis, spectroscopy, macromolecular chemistry, and the use of non-ambient methods.

RESEARCH GOALS. Each project is designed to advance fundamental aspects of lanthanide, actinide, or early transition metal chemistry. In addition, each project also has some long or short term practical application. The practical problems which are addressed in the Group include the following:

Formation of New Types of Polymers 

biodegradable polymers, designer polyolefins, metal-containing polymers

Development of High Technology Materials

for use in electronics, optics, lighting, magnetic applications, catalytic converters in automobiles, fuel cell components

Organic Synthesis 

reductions, alkylations, investigations of the chemistry of carbonium ions, transformations of unsaturated substrates 

Industrial Feedstock Transformations

methane activation, CO, CO2, NO activation, polymer recycling, biomass

Dinitrogen Fixation

new types of activation of N2 and N2 to NH3 pathways

SYNTHETIC AND ANALYTICAL EXPERIMENTAL TECHNIQUES. This chemistry requires expertise with a variety of experimental methods. These include the following:

Air sensitive methods (glove box, vacuum line, double manifold techniques) 

Metal vapor chemistry

In situ IR spectroscopy

Field desorption mass spectrometry (FDMS) and electrospray mass spectrometry (in collaboration with Dr. John Greaves)

X-ray crystallography (in collaboration with Dr. Joe Ziller)

89Y NMR spectroscopy (solution and solid state) (in collaboration with Dr. Jiejun Wu)

Fluorescence spectroscopy (in collaboration with Dr. Wytze van der Veer)

Fourier transform ion cyclotron resonance spectroscopy (FTICR) (in collaboration with Dr. Joaquim Marçalo)

Electrochemistry

High temperature chemistry

Sonochemistry

Photochemistry

Microwave methods

Differential scanning calorimetry (DSC)

Gel permeation chromatography (GPC)

GROUP DYNAMICS. The diversity of these activities described above means that Evans Research Group members are exposed to a wide range of chemistry. The group is cohesive, however, because there is a common denominator of developing expertise in lanthanide, actinide, and early transition metal inorganic and organometallic chemistry. 

For more information on specific projects, see Evans Group Research Project Descriptions or the Evans Group Publication List.

