@ CINCINNATI

UNDERGRADUATE RESEARCH CO-OP FELLOWSHIP (URCF)

DEPARTMENT OF CHEM CAL AND ENVI RONMENTAL ENG NEERI NG
COLLEGE OF ENG NEERI NG AND APPLI ED SCI ENCE

RESEARCH OPPORTUNI TI ES FOR UNDERCGRADUATE st udent s

APPLI CATI ON DEADLI NE: April 3, 2026

PRQIECT TI TLE: Devel opnent of Nanocrystalline Solid Oxide Electrolyte Menbranes for
Hi gh- Tenperature Water El ectrolyzer

Physi cal Requi r ement
Ability to performchenical and nmaterials |ab work

Project's Technical Skills Requirenent
Basic training in chem stry, material science, or chenical engineering |abs; and good
witing skill is a plus

Project's Available Positions : 1

Junhang Dong

Depart ment of Chemi cal and Environnent al
Eng.

CEAS

dongj @cnai | . uc. edu

Proj ect Description

Oxygen ion conducting solid oxide electrolyzer cells (O SOECs) can play a
vital role in future sustainable energy and green chemicals production
through the electrolysis of water and el ectrochem cal reduction of CO2 using
renewabl e power supply. The O SCECs offer high efficiency because of reduced
reversible cell potential and overpotentials and elimnate the need for
precious netal catalysts. However, conventional SOEC naterials face serious
chal | enges of interface instability at high tenperatures (>750°C) and

i nadequat e conductivity and catalytic activity at |ow tenperatures (<750°C)
Dr. Junhang Dong, Ri eveschl Em nent Schol ar Chair in Menbrane Science and
Technol ogy in CEAS, has been devel opi ng nanocrystalline solid oxide

el ectrol yte nenbranes with high ion-conductivity at |ow tenperatures (500 ~
7500C). The objective of this co-op project is to develop an effective

met hodol ogy for synthesizing various types of nanocrystalline ion-conducting
nmet al oxi de nanocrystalline particles and thin nmenbranes that can enable the
O SCECs and solid oxide fuel cells (SOFC) to operate efficiently at reduced
t enper at ures (<7500C).

This research project is sponsored by the U S. Departnment of Energy. The
research activities will be carried out by the co-op students in

col | aboration with graduate students and postdoc fellows in Dr. Dong' s
Laboratory of Menbrane Technol ogy | ocated in Mantei Center.

Page 1/2



@ CINCINNATI

UNDERGRADUATE RESEARCH CO-OP FELLOWSHIP (URCF)

M ni mum requi renents and desirable skills include:
e Rising junior or rising senior with a GPA above 3.4/4.0
e Experinmental report witing

Trai ni ng provided:

e Fabrication of nanocrystalline solid oxide thin nenbranes

 Advanced materials characterization by SEM EDS, TEM and XRD
 Measurenents of the nenbrane ion conductivity

e« Test of nenbrane performance in O SOECs

« Potential journal and/or conference publications of research results
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