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Coastal and Marine Biology Flagship Program

 Established as the Coastal Biology Flagship
Program in 2006

 Coastal Biology Director
dIncreased infrastructure for coastal research

 Establishment of new student support
programs (travel grant, summer research)

ANSF-funded UNF REU Program since 2013

L CUREs (Shark Ecology, Dolphin Behavior,
Coastal Field Research)

dMember of Florida Institute of
Oceanography, Southern Association of
Marine Laboratories
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Institutional Aspirations

dThe University of North Florida will become a
Top 100 Public University as ranked in US
News & World Report by 2028.

dThe University of North Florida will
strategically grow to an enroliment of 25,000
students by 2028.



Strateqic Priorities

J Student Success

Ensure Student Success from Enrollment to Employment and
Beyond

] Research & Innovation
Inspire Relevant Research and Impactful Innovation

O Community Partnerships
Expand Mutually Beneficial Partnerships with the Community

4 Faculty & Staff Success
Accelerate the Success of Faculty and Staff



Areas of Focus

d Advanced Manufacturing

d Data Science, Cybersecurity, and Information
Technologies

(JHealth Care and Health Sciences

d Transportation and Logistics
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Content

. Introduction and water quality research, Dr. Jun Kim
. Biochar research, Drs. Yudi Wu and Xiaofan Xu
. Machine learning-assisted spillway research, Dr. Sanjeeta Ghimire

. Microplastics & sensor research, Dr. Ajeet Kaushik



Water Research Facilities

Florida Industrial & Phosphate Research (FIPR)
e |CP-OES (PerkinElmer Optima 8300)
* |CP-MS (PerkinElmer NexION 350X)

Barnett Applied Research Center (BARC)
 HACHHQ 3900 (TOC, TN, TP, THMs, DBPs)
* Column test apparatus, adsorption isotherm

* HP Electrochemical Analyzer
* lon Chromatograph (Metrohm)
* Thermogravimetric Analyzer (TGA)
Gary C. Wendt Engineering (GWE)
* GC-MS (planned)
Innovation, Science, and Technology (IST)
« SEM/EDS, XRD, XPS (under maintenance)

ALL STEM. ALL IMPACT.
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Advanced Water Treatment Processes

Jun Kim, Ph.D.

WATER Lab
Environmental Engineering Department
Email: junkim@floridapoly.edu



Industry Process Water Treatment
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Inland Desalination (Palm Coast, FL)
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e The Palm Beach Post
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WEST PALM BEACH

City of West Palm Beach wins
approval for new way to provide
drinking water to 130,000 people

Using the stable but saltier groundwater from the aquifer means building an
expensive reverse osmosis plant and 31 wells that can cost up to $5 million each.

n Kimberly Miller
Palm Beach Post
Published 5:05 a.m. ET Aug. 2, 2024
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@ 12Photos VIEW FULL GALLERY § 4

Photos: West Palm Beach's water supply is vulnerable to contaminants that are tested
daily .

Clear Lake is the main source of water for West Paim Beach, Paim Beach and South Paim Baach.

But Florida Polytechnic University Assistant Professor Jun Kim said groundwater
is the source for about 92% of water users in Florida. A 2020 presentation to the
state’s Blue-Green Algae Task Force pegged it as high as 98%.

Water woes: City finds cyanobacterium is stubborn foe that can take days to find

“Many cities near the coastline can blend source waters including surface water,”
Kim said, noting that the Tampa Bay Water utility uses 55% groundwater, 40%
surface water and 5% seawater.

He said there are pros and cons to both water sources. Harmful algae blooms and
drought can plague surface water supplies. Groundwater is naturally filtered by soil
that removes contaminants but can take a longer time to recharge.

“Surface water needs to be properly monitored and managed due to potential
risks,” Kim said.
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Florida Poly
mm Fesearchers solving
Winter Haven’s smelly
water issue
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As residents in Winter Haven face a smelly water problem, researchers at nearby Florida Polytechnic University are

working to rid the community of its funk.

dun Kim, an assistant professor of environmental engineering, is leading a two-year research project seeking to

eliminate foul smelling water from the city's water supply, using advanced treatment processes.

WINTER HAVEN, Fla. — Winter Haven resident
Jacqueline Johnson said the water that comes out of her
faucets has a foul odor. "It’s a stinky odor, more or less like

The project could lead to solutions for removing harmful “forever chemicals” from water in Winter Haven and beyond.

"We're working to identify how we can remove the hydrogen sulfide producing the rotten egg smell,” Kim said, adding,

noone wants to smell stinky water when showering.

- Janelle Irwin, Horida Politics
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Florida Polytechnic University researchers tackle smelly
water in Winter Haven
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Resource Recovery from Solid Waste and Its
Potential in Addressing Emerging Contaminants

Yudi Wu, Ph.D.

Environmental Engineering Department
Email: ywu@floridapoly.edu


https://sites.google.com/view/yudi-wu-zero-waste/home-page
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Recycling biosolid to treat landfill leachate: opportunities and challenges

®

PFAS-concentrated Flow

PFAS Type Concentration Method
(ng/g)
PFAS-free Flow = ecall ; ;
Perfluoropentanoic acid (PFPeA) 0.71 1633
Perfluorooctanoic acid (PFOA) 2.7 1633
PFAS-tailored Biochar Barrier Perfluorodecanoic acid (PFDA) 6.5 1633
= Perfluorooctanesulfonic acid (PFOS) 15 1633
- %’ N-Methylperfluorooctanesulfonamidoacetic acid | 4.0 1633
S o (NMeFOSAA)
§ g 3-Perfluoropentylpropanoic acid (5:3 FTCA) 95 1633
§ 3-Perfluoroheptylpropanoic acid (7:3 FTCA) 42 1633
Foam Fractionation Column v Extractable Organic Fluorine (EOF) ND ELLE SOP
Biosolid Compost
ﬁ Perfluorobutanoic acid (PFBA) 0.71 1633
PFAS-concentrated Perfluorohexanoic acid (PFHXxA) 5.7 1633
Z- Air Flow Perfluoroheptanoic acid (PFHpA) 0.35 1633
PFAS-free Perfluorononanoic acid (PFNA) 0.39 1633
Perfluorobutanesulfonic acid (PFBS) 0.54 1633
S SpOﬂSOI’S Extractable Organic Fluorine (EOF) 480 ELLE SOP
r IPR Environmental Research UnpUb“ShEd data

& Education Foundation”

Lighting the way towards a more circular economy
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Application of Biochar in Water Quality Control

Xilaofan Xu, Ph.D.

Environmental Engineering Department
Email:


mailto:xxu@floridapoly.edu

Application of Biochar in Process Water Treatment

Commercialization
possibility in
downstream

treatment

Good adsorbentin
wastewater
treatment

Fine pore structure
& large specific
surface area

Possible environ-
friendly disposal

Rich sources & low
cost

P removal efficiency of PO% Removal Efficiency (5g biochar/100mL sample) Environmental impacts of biochar
three biochar products for with different EOL strategies
process water samples e 1 ) ]
e eszzzzzif * Most sustainable EOL - Composting:

the lowest global warming, human toxicity
and eutrophication

= Effective but not efficient: avg
36% removalrate

= 2 days: optimal mixing time

= Environmental concerns:
contains fluoride & produces

30%

Research need: Chemical hazard
if replace with new biochar inspection of used biochar to ensure the
safety of direct composting

20%

ha r me l. ga SesS Environmental Impacts (USEPA TRACI 2.1)
* Low pH: possible limiting factor o o SRS s s com
0 1 2 3 4 5 .
Days oo 006 o 100% lmuwlwam 100%  ggy 1:0.3\%
. . —&— Bartow - iochar -0 - artow - iochar 2% [ 615 62% 72 [y 12% - -
Possible solution: Algae-based e e I I I I II I II I II
. —@&— Bartow - #3 Biochar -0 - —@— Riverview - #1 Biochar -0 - I II
bIOChar that Can Work under l'OW —@&— Riverview - #2 Biochar -0 - —=&— Riverview - #3 Biochar -0 - "
p H s0%

-100%;
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Application of Biochar in Algae Control and PFAS Removal

- Harmful, may result in algal
blooms

Biochar fits the need of PFAS removal in
Florida, especially the populated areas

Most of rich biomass regions are
geographically close to the PFAS contaminated
area

Adsorption Rate (g dry alage/ 100 g biochar)

i’ oo RN o 12 Southern Florida could be a better location to
K — pilot and promote this technology
":: ok WETLAND 1 ' 3 10
o ~ 'f‘i . WETLAND 2 Feasibility Of biOChar in
: v 8
Y PFAS removal
: :',:' e s 6
¥ ,“ WETLAND 3 “‘- » 5 Value
' ) 1 ‘, 4 Bl Low(©0-2)
e ' | neriae oo P Medium Low (2-4)
< i ’ Medium (4-6)
£x « WETLAND 5 ) - Medium High (6-8)
: . b el Microalgae Micro+string algae - High (8-10)
(i {om i - w4in m8in m12in 5
Sampllng Site: E— The adsorption rate of algae by biochar in o a/:
Se7en Wetlands in Lakeland different size of cubes in 24 hours o wdPNST

ALL STEM. ALL IMPACT. TR




§ FLORIDA POLYTECHNIC
UNIVERSITY.

Extreme Events and Dam Safety: Machine Learning
Approach to Predicting Spillway Erosion

Sanjeeta N. Ghimire, Ph.D., M.ASCE

Civil Engineering Department
Email:


mailto:sghimire@floridapoly.edu

Introduction and Motivation

Embankment Dams and Spillways

="

2 ST
“ [ T
2, ,
3

Lak;gw -

Oroville

S ~ Oroville
“Concrcte Dam

% g ! Spilitvay: - oo e
E%'osion ‘ . £,
Erosion of Oroville Dam’s main and auxiliary spillways in Edenville and Sanford Dams in Michigan experienced
February 2017 led to the evacuation of 200,000 people cascading failure in May 2020 prompting 10,000
downstream and almost $1.1 billion property damage for people to evacuate with significant property damage.

emergency response and reconstruction.

Climate Change Impact: Extreme floods increase the risk of dam failures.
Key Problem: Traditional erosion prediction is costly, slow, and sometimes inaccurate.
Solution: Can machine learning provide a faster and more reliable prediction alternative?

ALL STEM. ALL IMPACT.




Methodology and Findings

Machine Learning for Erosion Prediction

Split total sample into
training and testing

Use training sample
to train the model

Training

Sample = Train Model
) Ch | )

500 Total
___.sample . __.

- Testing — Test Model
Sample =
30% l
Test the model Test

Accuracy

ALL STEM. ALL IMPACT.

Logistic Regression Model
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Evaluation of the Model with Testing Set

- ® Nt Eroded
. Eroded

Spillway Width

Testing sample as 80.66% accuracy

Bayesian Probability Results

Predicted to
Erode
0.81

Documented

Erosion Rate

0.19
A ot Predicted
to Erode

Predicted to
Erode

3

$ 0

Documented

Non-Erosion
Rate

031 ot Predicted

to Erode

* The results showed 81% accuracy in the tested sample, indicating that 81% of the
dams have a chance of erosion, while Bayesian inference suggested a 52%
probability that those dams will indeed erode.

* ASDSO, USDA, USACE, USBR, etc. can apply this technique to prepare for

emergency situations.
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Electrochemical Sensing of Microplastic in point-of-
care settings

Ajeet Kaushik, Ph.D.

NanoBioTech Laboratory
Environmental Engineering Department

Email:


mailto:akaushik@floridapoy.edu

Sustainability
Systems
Saocial

PoPD+nPS MIP@PoPD

Economic oPD

Environment

Elution

Electrochemical
Polymerization of oPD

J
N/M-Ps & Nanotechnology Interfacing
Electrochemical
4 ||||||\ C Sensing
— * Selective Sensing
— + Catalytic Degradation i g [T ~\\ :f;::gsﬁ Ty
Il * Efficient Trapping g \\ B Aoy —a.2x10° gL |
; s i0® —2.1x107
* loT-assisted Approached h \N — o _i; 135 gjt
P . ! 2% gL
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|- -100nm PS on 500nm Template

T T T : - -
L
~—500nm PS on 500nm Template
~—100nm PS on 100nm Template,

o s - -500nm PS on 100nm Template)
/I \/\ A \\
v \H‘\ R
O\ \""\
\"\\~ \\, |
RN \‘
> A

-1 -08 06 -04 -02 0 0.2 0.4 0.6 0.8 1

Current (pA)

Voltage(V)
C
a) ) b) 4
/1/
<: / 213
5 10 52
S [—Lake Water with PS g
o ——Lake Water O 1
| Sensor Post Elution| |
0
1 -1 -0.5 0 0.5 1
VoItage(V) Voltage(V)
— 8
) ol f\,\ )
= v . = . .
E ol e Future Directions
& g / O . .
al N « Sensing of various types of M/N-Ps.
2

'
-

05 vm«;e(v) 05 1 A 05 1 » M/N-Ps detection in various types of water samples, as a contral
* M/N-Ps detection in real samples.

* Dptimizing POC sensing capability
ALL STEM. ALL IMPACT.  Exploring Al for Data Analytics for Decision Making



Thank You

Dr. Jun Kim

Dr. Yudi Wu

Dr. Xiaofan Xu

Dr. Sanjeeta N. Ghimire
Dr. Ajeet Kaushik
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