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Research Experience
1. Characterized the complex formation reactions of some hydroxypyridinone siderophore mimics with iron(III) using UV-Visible spectrophotometric titrations, electrospray ionization mass spectrometry, and potentiometric titrations.  Also characterized the electrochemistry of the complexes using cyclic voltammetry.

2. Determined the stability constant of the iron(III) complexes of a siderophore, brasilibactin A and the hydrolysis of the molecule using UV-visible and potentiometric titrations.  Assisted in the purification of the synthetic analog of brasilibactin A using HPLC.

3. Determined the stability constant of iron(III) binding to a synthetic antimicrobial agent using UV-Visible spectroscopic and potentiometric titrations and cyclic voltammetry.

4. At the National Institute of Environmental Health and Safety, investigated the efficacy of chelating agents in protecting the nematode, C elegans from metal toxicity using the COPAS biosorter.

5. Demonstrated the effect of ligand architecture on iron(III) complex stability using computational molecular modeling of saccharide-backbone siderophore mimics.

6. Investigated the complex formation reactions of cadmium with various crown ethers and axial ligands using differential pulse voltammetry, infrared spectroscopy, and crystal structure investigations and showed that relativistic effects may play a role in the stability of the complexes.

7. Measured the strength of binding of a class of preorganized molecules with a number of metal ions and characterized the molecules using UV-Visible spectroscopic titrations, potentiometric titrations and NMR spectroscopy.  Developed the synthetic procedures and purification protocols for some of the molecules of that class.

8. Measured the complex stability constants of palladium complexes with some ligands using UV-Visible titrations and determined the then-largest known stability constant for a single ligand binding a metal ion.

9. Determined the complex stability of indium with a series of polyamine molecules using differential pulse voltammetry and related the values determined to a theoretical system of predicting complex stability.

10. Prepared samples for use in biological experiments investigating the chemical defenses of sponges using extraction techniques.
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Teaching experience
1. Took part in the Preparing Future Faculty program under the mentorship of Anne Glenn at Guilford College.  Assisted in the instruction of a POGIL-based lecture and assisted in Organic Chemistry laboratory.  Plan to give research-based presentation to undergraduate students and give a guest lecture in the General Chemistry course.
2. Taught the laboratory portion of the Accelerated General Chemistry course at Duke University, including briefings before experiments, supervision during the lab sections, and grading papers.

3. Taught the recitation section of General Chemistry II, focusing on problem solving and reviewing concepts covered in lecture.

4. Designed and taught the laboratory portion of the General Chemistry I in summer 2006, including writing pre-lab question sets, giving pre-lab briefings, and grading lab reports.

5. Participated in Chemistry Demonstration activities, which included designing, performing, and explaining chemistry demonstrations for school groups and other public gatherings.  Also instructed undergraduate students in learning to perform the activities and explain the chemical principles underlying the activities.

6. Mentored 2 undergraduate students performing Independent Research projects with our research group.

7. Designed and held a review session for senior engineering students on the General Chemistry section of the FE/EIT Fundamentals of Engineering exam.

8. Co-organized a lecture series for engineering graduate students on the topics of the Academic Job search, the Career Center at Duke, performing an internship while in graduate school, and other topics related to professional development.

9. Tutored students in General Chemistry I.
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