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Abstract 
The connection between large scale environmental processes and molecular properties is critical to understanding 
and managing contaminants, but the complexity of natural systems makes it difficult to scale scientific research 
over orders of magnitude in the spatial and temporal domains. Collaboration among scientists working at different 
scales is key to identifying information that can be transferred across the various levels of natural processes. This 
talk will focus on studies in computational chemistry that have been designed to address questions generated by 
field and laboratory observations. Myriad techniques exist to simulate environmental chemistry. Verifying the 
accuracy of these simulations against experimental observables helps to build confidence in the model results and 
utilize the molecular-scale results to the real world. Two examples of this approach are the adsorption behaviors 
of phosphorous and polycyclic aromatic hydrocarbons (PAHs). 
 



James Kubicki is currently Chair of the Department of Geological 
Sciences and the interdisciplinary Environmental Science program at 
UTEP. His academic pathway has taken him from undergraduate 
work at CSUF, a Ph.D. from Yale with research performed at the 
Carnegie Geophysical Laboratory (with Russell Hemley), 
postdoctoral appointments at Caltech (under Geoff Blake and Ed 
Stolper) and the U.S. Navy (under Sabine Apitz), and a faculty 
position at Penn State. Over this time, his research has ranged across 
high-pressure melt structure, melting, nucleation and volatiles in 
magmas, organic contaminant recalcitrance, bacteria-mineral 
adhesion, plant cell wall architecture, and nanoparticle surface 
chemistry. The overarching theme in all these studies has been to 
understand geochemical reaction mechanisms that control the rates 
of processes in the environment. To follow this path, Kubicki has 
relied upon computational chemistry and spectroscopy to learn 
details of molecular structure, especially in systems with significant 

disorder (e.g., glasses & melts, soot, and mineral-water interfaces). He enjoys a collaborative 
approach to combine the expertise of colleagues to obtain a more comprehensive view of the 
chemistry in the systems of interest. 
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