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X. Dong, R. R. Katzbaer, B. Chitara, L. Han, L. Yang, R. E. XRD patterns of a) CuWO,, and b) CuS. c) Antimicrobial effects of CuWwO,/CuS

combination, and d) Proposed mechanism of photocatalytic inactivation of bacteria

Schaak, F. Yan. Environ. Sci. Nano. 2022, 9, 4283 — 4294. by CuWO,/CusS hybrid composite.
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Presenter Notes
Presentation Notes
A research collaboration between Prof. Fei Yan (NCCU Chemistry), Prof. Liju Yang (NCCU Pharmaceutical Sciences) and Prof. Ray Schaak (Penn State Chemistry) provided new insight into optimizing nanoscale materials for pathogenic disinfction. PXRD patterns of CuWO4 and CuS are shown in Figs. a and b The diffraction peaks observed in both samples are identical to simulated patterns for the triclinic phase of CuWO4  and hexagonal covellite CuS.  Fig. c depicts that the hybrid composite consisting of 8 µg/mL CuWO4 and 2 µg/mL CuS was the most effective combination and killed all the tested bacteria, showing ~ 5.8 log reduction. The possible mechanisms of photocatalytic inactivation of bacteria are show in Fig. d. Under visible light irradiation, CuWO4 and CuS could generate e- and h+, and the generated e- and h+ could be effectively transferred to the lower potential band. The photo-induced e- of CuS are transferred to the CB orbitals of CuWO4, and the h+ of the CuWO4 are transferred to the VB orbitals of CuS. The e- in the CB orbitals of CuWO4 reduced O2 to O2–, and h+ in the VB orbitals of CuS oxidized H2O to OH and H2O2. The produced ROS reacted with bacteria and caused cell damage, leading to synergistic antimicrobial effects and cell death. 
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The NCCU-PSU PREM for Hybrid Nanoscale Materials is
broadening participation in materials science-related
careers. During year 2, this PREM supported:

24 NCCU student researchers

21 student presentations at local at national scientific
conferences

6 student co-authored publications

We would like to highlight the following students who were
admitted to graduate STEM programs:
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Netanya Dennis (PhD Neuroscience, Yale University)

Nia Martin and Dionne Mitchell (3 + 2 BS Chemistry
(NCCU) / MS Packaging Science (Michigan State
University)

Ethan Hedrick (PhD Integrated Biosciences, North
Carolina Central University)
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NCCU student presenters at: (left) the Triangle Student Research Competition in Research Triangle
Park, NC; and (right) the 2023 Materials Research Society Spring Meeting

NCCU PREM students Netanya Dennis (left), Dionne Mitchell (center) and Nia Martin (right)
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Presenter Notes
Presentation Notes
The NCCU-PSU PREM contributes to broadening the pathway to careers in materials science by supporting a diverse cohort of 24 students, who co-authored 6 publications in scientific journals and presented 21 papers at local and national conferences during this past year.  We would like to highlight in particular the five PREM graduate this year who will matriculate at graduate programs in Fall 2023. 
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