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The aim of this project is to understand tailor and
control the structure and properties of fibers using
emulsions, polymer blends, block copolymers and
adjustments to the processing parameters within
the force spinning process.
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Fiber surface obtained at different angular speeds by emulsion-based systems
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Presenter Notes
Presentation Notes
One of the systems that has been studied is based on emulsion- and micelle-based systems
The team has worked to understand the influence of the centrifugal force and the surfactant type (ionic and non-ionic type) on the final fiber architectures.  The effect of solvent evaporation processes and solvent diffusion into different phases has been deemed as a critical aspect in the final morphology. For example, non-solvent induced phase separation (NIPS) has been analyzed as one of the mechanisms produced by the presence of non-solvent in the emulsion formulation or by the water absorbed from the environment that could be acting as non-solvent promoting a phase separation and porous structures. 
The role of flow in inducing emulsion phase inversion has also been analyzed given that the capillary effect involved in the forcespinning process could induce a phase inversion in situ during fiber formation affecting ultimate internal structure and thickness of the interfaces. And of course, the effect of forcespinning parameters such as angular speed has also been studied and presented in this picture
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« SnO2/TiO2/C fiber composite anodes demonstrated improved
SnO,/ electrochemical performance
TiO, « Carbon coating on SnO2/TiO2 shows promising effect on the stability of
(3:2) the composite anodes

« The SEI formation in developed fibers shows improved anode
performance due to the high surface area and surface roughness

Gonzalez, Sanchez, Ramirez, Myers, Lodge, Parsons, Alcoutlabi, Bull. Mater. Sci., 46, 58, 2023
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Presenter Notes
Presentation Notes
This slide shows the electrochemical performance of SnO2 and SnO2/TiO2 composite fibers along with their SEM images. The SEM images on the top of the lift side Figure show that  the oxidized SnO2 fibers and SnO2/TiO2  composite fibers with 1:1 (SnO2:TiO2  ) ratio exhibit a short cylindrical structure with particles embedded on the surface. At a 3:2 (SnO2:TiO2) ratio, the cylindrical structure was no longer present. Instead, a short micro-belt structure was observed in the bottom Figures /on the left side/.
The first Figure on the right-hand side /A/ shows the electrochemical performance of SnO2, FPCFs, SnO2/FPCFs and SnO2/TiO2/FPCFs with 3:2 (SnO2:TiO2) ratio. It can be seen in the figure that the SnO2 anode exhibits poor electrochemical performance, while FPCFs and TiO2 electrodes delivered moderate capacity compared to that for SnO2/TiO2/ FPCFs electrode.
After 100 cycles, the (3:2) SnO2:TiO2/FPCFs delivered a reversible capacity of 890 mAh g–1 while the SnO2/FPCFs anode exhibited a capacity of 840 mAh g–1. As shown in the Figure /A/, though the capacity of the (3:2) SnO2:TiO2/FPCFs composite was slightly higher, the overall cycling stability demonstrated by this composite was better than that of the SnO2/FPCFs and the, which is due to the synergistic effect of TiO2 achieved in this work. (Synergistic effect means that the addition of TiO2 resulted in reduced volume change and better capacity of the SnO2.
The Figure on the right (B) shows the charge/discharge profile (voltage vs capacity) of the SnO2/FPCFs and SnO2/TiO2/FPCFs [with 3:2 (SnO2:TiO2) ratio] composite fibers after the 1st cycle.
At the 1st cycle, the SnO2/FPCFs and SnO2:TiO2/FPCFs (3:2) composite-fiber anodes delivered a discharge capacity (Li-alloying) of 1920, and 1839 mAh g–1, respectively. Such large capacities can be attributed to the high theoretical capacity of Sn/SnO2 as well as the large amount of Li+ intercalated with carbon in the carbon-fiber matrix during the first cycle. However, such high capacities are also irreversible due to the formation of the SEI layer that consumes a substantial amount of Li+. The charge capacities at the 1 st cycles (Li-dealloying) of both anodes were lowered than their discharge capacities. This loss in the charge capacity is due to the SEI layer formation at the 1st cycle. 
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STUDENTS 2022-2023 12 UMN REU
52 UG students

GRADUATED
5 High School students . 28 UG (44%

continued to grad
school)
12 MS (48% PhD)

15 MS students
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Presenter Notes
Presentation Notes
The PREM team offered research opportunities to 72 students (15 MS, 52 UG, and 5 high school students). Out of the total 72, 16 were affiliated, no PREM funds used to fund these students through salary or stipend, though fully working on PREM projects with full access to PREM labs, meetings, and materials/supplies. The MS affiliates received stipends and tuition from the Presidential Graduate Research Assistants (PGRA) program which was granted upon admission to some students and they were free to decide who to work with, given PREM visibility many requested opportunity to join the team. The PREM team is highly visible and a recognized brand at UTRGV, many students are interested in becoming part of it. Students have been receiving interdisciplinary training to create a solid background for modern materials science and engineering. As expressed in our PREM Pathway, our team focuses particularly on degree attainment and building the graduate school pipeline. The focus for R&G is on the undergraduate segment of the community. Working primarily with UG students has been an extremely noteworthy educational activity for involved faculty. Projects have been strategically designed to provide hands-on opportunities; students can join the projects as soon as they are in their freshman year. So far the team has graduated 28 of UG and 12 MS and still 100% retention.
UMN faculty provided advice and guidance towards the development of the UTRGV Ph.D. in Materials Science and Engineering, the 1st doctoral program in the UTRGV College of Engineering and Computer Science.  The Texas Higher Education Coordinating Board approved the proposal and conducted a site visit. The program is expected to be officially stamped on July 27, 2023, and UTRGV will begin to advertise the program and solicit student applications.
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