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The need for alternative energy sources is becoming increasingly important. Continued
dependence on fossil fuels is problematic not only because they are a non-renewable source, but also due
to the concerns surrounding increasing carbon dioxide levels in the atmosphere. My research has been
directed at an alternative fuel source, “pyrolysis oil.” Pyrolysis oil is an energy-rich liquid that is produced
from biomass, including wood, by heating the biomass for seconds in a reactor.! While wood-based
pyrolysis oil has the potential of becoming an alternative for the consumption of fossil fuels, it is currently
highly unstable, because it reacts at room temperature to form a viscous liquid making it difficult to
manage. !

This previous research concluded that coniferyl
alcohol and small aldehydes, such as formaldehyde,
react in the presences of acid, naturally found in the oil,
to form a dimer (see Fig.1) which then continues to
polymerize to form larger molecules, which explains the
increase in viscosity'!,

N In the span of two years, I have worked in
Professor Stemmler’s Lab. I have conducted research
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Figure 2: Coniferyl alcohol to quinone methide mechanism During the Summer and Fall of 201 8, 1 tested
the hypothesis that quinone methides, highly reactive
conjugated cation species, are important for reactivity (Figure 2). I varied the substituents on coniferyl
alcohol to identify what attributes of the molecule were essential to promoting the quinone species and
found that the hydroxyl (-OH highlighted in red) groups present in coniferyl alcohol promoted reactivity.
Structural variants without the hydroxyl groups were not able to dimerize.

Through understanding the role of each of substituents, we can devise ways in how to treat the oil
before the reaction occurs, preventing the increase in viscosity.

Presenting my research at the SACNAS meeting, was extremely rewarding and receiving feedback
and constructive criticism from other researchers helped strengthen the project’s results. I was able to hear
about other projects that worked with quinone methides and their reactivity, and in this way, [ was able to
learn about my own reactive species through a new perspective. Interestingly enough the highly reactive
species is involved in many projects working towards green energy.

Overall, the conference was inspiring because of its focus on diversity in the STEM fields. By
interlacing culture and science, the conference created an encouraging space for students to showcase their
research and pursue careers in the STEM fields through grad school fairs and panels.
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