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My research focuses on the mechanism of formation of iron sulfide nanoparticles. Iron sulfide is present in several phases, with
unique chemical compositions and properties. They have been theorized to be useful in catalysis, biosensors, batteries, and
other applications. However, the current literature fails to provide a comprehensive and selective understanding of metal
sulfide formations. More specifically, the reactivity of the sulfur precursor needs to be investigated further. As a result, there is
a lack of information on what factors affect phase selectivity of iron sulfide.

My project focuses on the role of the sulfur source in iron sulfide phase selectivity. Last summer, | showed that the presence of
an amine is necessary for the formation of crystalline iron sulfide nanoparticles. This has been shown before as the amine is
necessary for the release of reactive sulfur species from the sulfur precursors. In the case of my sulfur precursor, 1,3,5
trithiane, previous literature has shown that aryl amines can substitute into the heterocycle and release H.S gas. H,S gas is a
well-documented sulfur precursor. This led us to probe this reactivity. We initially hypothesized that the rate and quantity of
H.S release contributed to phase selectivity in iron sulfide. This led to a series of H,S quantification experiments.
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I initially began my H.S quantification experiments by reacting 1,3,5 trithiane with oleylamine to release H,S gas. The released
H.S was bubbled into a flask containing Pb(NOs), to form PbS which precipitates out as a black solid. The percent yield can be
determined after weighing the product. However, this method presented several issues. PbS would form at the outlet of the
teflon tubing, blocking the flow of H,S gas. Furthermore, it was not possible to track the rate of the reaction over time. My PI
was in contact with Mike Pluth from the University of Oregon and we adopted a method of H,S quantification that he uses.
N,N-dimethyl-p-phenylene diamine reacts with H,S to form a blue compound, methylene blue. The formation of this
compound was tracked over time using UV-vis. This procedure was performed using various sulfur precursors.
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We drew two primary conclusions. It appears that H,S formation is not a significant reactive sulfur species for several
precursors. It is not formed to any appreciable amount which means other sulfur species are responsible for the formation of
metal sulfide nanoparticles. Second, allyl and benzyl disulfide release H.S at slower rates. This result has been corroborated



previously by Huang Group from the National University of Singapore. In the future, we hope to further investigate the reactive
sulfur species that do form and how it leads to phase selectivity in iron sulfide nanoparticles.



