
A 30-minute forum for Riverbend Complex researchers to share exciting research 
highlights with their colleagues. These accessible, high-level presentations encourage 
cross-disciplinary communication and promote awareness of our diverse programs.

Alanna Koritzke received her B.S. in Chemistry from Northern Arizona University and is
currently a Ph.D. candidate in the Department of Chemistry in the group of Dr. Brandon
Rotavera. The research Alanna leads is centered on understanding the fundamental chemistry
behind alternative transportation energy sources. She applies unique spectroscopic methods to
detect and quantify intermediates from advanced biofuels formed in high-pressure flow reactor
experiments at low temperatures (< 1200 K). She contributes to the development of new, cleaner
burning combustion technologies using insight produced on functional group effects in biofuels
and on reactions mechanisms relevant for ignition dynamics and pollutant formation.

Combustion Chemistry of Advanced Biofuels
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Riverbend Research Highlight Series

Our research program uncovers the links between the
molecular structure motifs of biofuels, and reaction
mechanisms relevant to combustion and atmospheric
chemistry; namely, reactions involved in ignition and
pathways leading to emissions.
Learn more at rotavera.uga.edu.

Greenhouse gases in the atmosphere include carbon
dioxide, nitrogen oxides (NOx), methane, and a
broadly categorized class of hydrocarbons called non-
methane volatile organic compounds (NMVOCs).
Chemistry in the troposphere is impacted by the
production of NMVOCs from all sectors: electricity
generation, agriculture, industrial, and transportation.
In an ongoing effort to mitigate contribution from
transportation, the development of advanced biofuels
concurrently with high-efficiency, cleaner-burning
engines that operate at low temperature (< 1200 K)
remains a top priority for the U.S. Balancing climate
concerns with rising transportation energy demands
has created a need for diversifying biofuel beyond
simply ethanol and biodiesel. However, the impact on
ignition and tropospheric chemistry from using new
biofuels for transportation energy remains unknown
because of a lack of fundamental insight on functional
group effects. Such insight is critical for developing
predictive modeling tools and is supported by isomer-
resolved speciation measurements.

Experiments that contribute to the development of
these computational models include multiplexed
photoionization mass spectrometry and jet-stirred
reactors paired with advanced spectroscopic detectors

capable of providing isomer-resolved speciation
measurements. In each experiment, the low-temperature
combustion chemistry of advanced biofuels can be
analyzed. We have used each of these methods to probe
reaction mechanisms of three cyclic species, cyclohexane,
cyclohexene, and tetrahydropyran, with a particular focus
on the influence of molecular structure.

http://www.rotavera.uga.edu/
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