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Educational Background



SUNY at Buffalo, -1963-1965 -B.A.-Chemistry.

Univ. of North Carolina at Chapel Hill -1970-71 MSPH -Air and Industrial Hygiene.

Current  Classes 


ENVR 210: Environmental Physical Organic Chemistry: (3)  The physical chemistry of the partitioning, exchange, and chemical transformation of organic contaminants in the water, air, and soil environments is addressed. Extensive use of activity coefficients, vapor  pressures, Henry's law constants, octanol water coefficients, and linear   free energy relationships are made. Text: Environmental Organic Chemistry by Schwarzenbach et al., 1993. Three lecture hours per week. Instructor-Kamens

ENVR 200: Atmospheric Chemistry: Gas-Particle Interactions Prerequisites: Physical Chemistry. Selected topics, The atmospheric compartment, Global atmospheric processes, kinetics, the atmospheric chemistry of alkenes, aromatics and alkanes, reactions of the hydroxy radical, smog mechanisms in atmospheric chemistry,  equilibrium theory of  gas-particle partitioning, Langmurian and BET sorption, with examples from Yamasaki, Junge, and Pankow, and modeling gas-particle reactions.   Three lecture hours per week- Instructors Kamens, Jeffries


Research:

For more than two decades fine aerosol work at UNC under the direction of Richard Kamens has focused on the chemical transformations that occur on atmospheric soot particles. These include potentially toxic compounds like polynuclear aromatic hydrocarbons (PAH) and halogenated dibenzodioxins and furans, which are associated with different aerosol systems.  During the 1980s we investigated the extent to which O3, NO2, N2O5, and sunlight influence chemical changes of organics on soot particles as these particles age in the atmosphere.  He reported that sunlight promotes the decay of polynuclear aromatic hydrocarbons (PAH) on soot particles as these particles age in the atmosphere, and is more important than oxidation by either O3 or NO2.  From outdoor chamber experiments we have been able to develop rate constants for these reactions as a function of sunlight, water vapor, and temperature.  These rate constants and PAH source signatures were then used in chemical mass balance receptor models to estimate particle source apportionment.  This rate constant work led to the integration of gas phase smog kinetics with particle PAH and nitroPAH reactions and permitted the modeling of  the daytime formation and decay of selected nitroPAH (like 2nitrofluoranthene) in both the gas and particle phases. We have employed these techniques to study the atmospheric stability of brominated and chlorinated dioxins and furans.

 During the past nine years the Kamens research group has focused on semi-volatile gas-particle partition.  An inner particle radial diffusion model has been developed and we have assembled an experimental approach for the generation of a data base for gas-particle mass transfer model testing.  They also have implemented an equilibrium-gas-particle partitioning technique which takes advantage of activity coefficient calculations.  This provides a novel approach to estimate the partitioning of both polar and non-polar toxic semivolatiles.  Current work addresses the impact particle composition and water on gas-particle partitioning.  His group is also developing a more robust theoretical framework than currently exists for gas-solid aerosol surface partitioning, which incorporates polarizability parameters.  Most recently he has developed a kinetics model to predict aerosol formation from biogenic hydrocarbons. This integrates gas and particle phase chemistry and equilibrium partitioning thermodynamics. This model has been successfully used to predict secondary aerosol formation (SOA) from -pinene+O3 dark systems and -pinene+NOx light systems. This model is currently being expanded to other terpene systems and aromatic SOA formation. 

Last, he has implemented, along with Dr. Pojanie of KMUTT (King Mongkut’s Univeristy of Technology) and Dr. Suwasa of CMU (Chiang Mia University) an undergraduate/graduate student exchange/research program in Thailand and currently serves as the UNC field site coordinator.  UNC students spend 6+ months in Thailand taking classes and working onr research projects. Their thai counterparts spend a semester at UNC in our graduate program.  The 1st group of students began studies at KMUTT in June, 2001 and stayed thought December, 2001.  At  KMUTT and CMU the UNC students teamed with Thai graduated students and taking three classes in 1. Environmental Chemistry, 2. Environmental Modeling/air pollution, and 3.Environemntal Risk Analysis/Modeling. After completion of the classes, the UNC-Thai student group spend 2-3 months addressing a significant environmental problem, which was formulated during their class work.  The project selected for 2001 was: Ethanol Production in Thailand: Feasibility, Environmental and Economic impacts and  Policy Implications. The group that went over in 2002 looked at the energy balance associates the ethanol production in Thailand and modeled the impact of ethanol fuel replacement on ozone formation in Bangkok.  In 2003 the group looked at PAH partitioning, SO2 deposition and lead exposures. The 2004 group investigated the feasibility of bio-diesel as and energy source in South East Asia. The energy life cycle analysis approach demonstrated that unlike ethanol, biodiesel production in energy favorable, and that 7 percent of the land mass in Thailand could completely proved Bangkok with all of its petroleum diesel needs.
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