@ 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 ENCES

RESEARCH OPPORTUNI TI ES FOR UNDERCGRADUATE st udent s

APPLI CATI ON DEADLI NE: April 29, 2024

PRQIECT TI TLE: Per- and pol yfl uoroal kyl substances (PFAS) renoval by activated
charcoal and ion exchange

Physi cal Requirement : Need to nove subjects of up to 20 pounds
Project's Technical Skills Requirenment : Courses in water treatnent
Project's Available Positions : Undergraduate RA

Xi -Zhi Niu, Ph.D., Assistant Professor of
Envi ronnent al Engi neering

Proj ect Description

Pol y- and perfluoroal kyl substances (PFAS) are widely referred to as
“forever” chem cals and are conceivably the nost chall enging enmerging

contam nants threatening drinking water quality nowadays. PFAS nol ecul es have
a chain of linked carbon and fluorine atons. Because the carbon-fluorine bond
is one of the strongest, these chenicals do not degrade easily in the

envi ronnment. Consum ng potable water contam nated with PFAS is a primary
exposure pathway for the community. To reduce or elininate PFAS fromentering
tap water, the efficacies of different drinking water treatnent technol ogies
have been carefully exam ned by the scientific community.

The current project ains to provide the student with an opportunity to

i nvestigate the renoval of PFAS by conventional drinking water treatnent
technol ogies, in particular activated carbon, ion exchange, and biochar. The
student will be involved in one or nore of the follow ng tasks: PFAS

treat nent under environmentally rel evant conditions, enrichment of PFAS from
ultra-low concentration (ng/L and sub-ng/L) water (e.g., Ohio River water or
groundwater fromthe Geat Mamnm Buried Valley Aquifer), and analysis by
advanced mass spectronmetry instrunents. The undergraduate student will be
working in Dr. Niu's Emerging Contaminants Lab and be jointly supervised by a
doctoral student and the PlI. The project represents an opportunity to learn
the fate and exposure of energing contanminants, to famliarize with the
principles of water treatnment, to operate drinking water treatnment units on
the laboratory scale, and to gain experience with advanced anal yti cal

i nstrunentation. The outcomes of the project could guide nore efficient and
systemati ¢ managenent of PFAS fromthe sources to tap

Preferred skills include:

 Having taken one or nore of the followi ng water treatment courses with B+
and hi gher grades: Water & WAastewater Treatment, Environnmental Measurenents,
Physi cal Chemical treatnent, Chenical Principles in Environnental Systens.
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* Interested in wet chenmistry, e.g., solution preparation, characterization,
and instrunentation.

e« Fanmiliar with Ofice and able to anal yze experinental data, interpret
results, prepare, and present | ab reports.

Trai ni ng provided:

e Energing contanmi nants treatnent under environnentally relevant conditions
e Enrichment of trace contanminants fromultra-|low concentration (ng/L and sub-
ng/ L) water

« Knowl edge of fate and exposure of energing contani hants

e« Fanmiliarize with the principles of water treatnent

e Potential for research publications in peer-reviewed scientific journals
and presentations at |ocal and national conferences
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