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Sharifarm Lab 
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Bioinnovation for Sustainability Water Quality & Environmental Remediation

• Phycoremediation 
• Nano-Enabled 
• Photosynthetic Efficiency 
• Controlled Environment Systems

• PFAS Detection & Removal 
• Nanomaterial–Plant–Soil 
• Biochar Systems
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Sharifarm Progress in PFAS Research
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Ongoing News about PFAS:
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▪ A group of more than 6,000 man-made chemicals.

▪ 6 million U.S. residents are facing PFAS pollution in drinking water.

Poly- and Perfluoroalkyl Substances (PFAS)

PFBS

PFOA

PFOS
GenX

PFOH

PFAS
Persistent

Hazardous

Accumulative

Toxic

Microchemical Journal 196 (2024) 109667 ACS EST Water 2022, 2, 565−572
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Diverse Application

• Heat Resistant

• Not Readily Biodegradable

• Bioaccumulative

• Some PFAS include oxygen, 

hydrogen, sulfur, and/or nitrogen 

atoms, creating a polar end 
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PFASs in Aqueous Film Forming Foam (AFFF)

• Low volatilities

• Relatively high aqueous solubilities

• Low transformation potential 
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Vegetation
▪ Trees
▪ Perennial plants
▪ Crops

Soil 
Sorption

Microbiome
Soil particles

NALP

Water
Air

PFAS
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Military Activities and PFAS Concerns
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Source: Environmental Working Group

XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org



https://www.atsdr.cdc.gov/

Complexity of PFAS

Anionic

Cationic

Zwitterionic

Neutral

Straight-chained perfluoroalkyls

Branched perfluoroalkyls
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Cyclic

Oxygen-bridge bonds

C
h

e
m

ic
a

l 
P

h
ys

ic
al

 

Since 2002, production and use of PFOS and PFOA in the U.S. have declined.
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R. Brewer, 2020, Hawai′i Department of Health, State Risk Assessor Association
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Developing Health and Environmental Concerns 
in U.S. states

▪ Initial Health Advisory Levels (2016):
PFOA + PFOS (combined or individual): 70 ppt 
(70 ng/L)
▪ Revised Health Advisory Limits (2024):
PFOA: 0.004 ppt 
PFOS: 0.02 ppt

Sci Total Environ 836 (2022) 155523
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Detection of PFAS Using FT-ICR MS
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The world’s largest mass spectrometer (21 T) 

at the National High Magnetic Field 

Laboratory in Tallahassee, Florida.

Only FT-ICR MS can resolve and identify these PFAS 

in complex aqueous film-forming foam (AFFF).

XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org
XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org



Site sampling & sample processing
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GW samples (3 U.S. DoD sites)

WWTP samples 

AFFF sample(s)

blanks, blanks, blanks

*Allred et al., J. Chromatogr. A 2014, 1359, 202-211.

liquid-liquid extraction*

evaporate

ultrahigh-purity methanol

Our Team sampling AFFF-impacted 
groundwater at a U.S. DoD site.
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Identification of natural organic matter
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Location Sample ID Total Peaks DOM Peaks

N/A AFFF 9,247 114

ONBASE 1 14,990 3,364

ONBASE 2 20,719 5,625

OFFBASE 1 14,011 1,753

OFFBASE 2 19,020 5,993

OFFBASE 3 18,938 5,650

OFFBASE 4 18,145 5,686

SITE B 1 15,625 1,083

WWTP 19,242 7,757

SITE C 1 15,362 1,807

SITE C 2 12,748 3,856

Site A

SITE B

SITE C

AFFF GW WWTP
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How confident are we in our HRMS 
identification?

MS1 operates at scan mode while MS2 selects the product ion of a particular 
m/z formed by CID in the collision cell.XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org
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Fourier-transform ion cyclotron resonance mass 
spectrometry (FT-ICR MS)

Our Team sampling AFFF-impacted 
groundwater at a U.S. DoD site. Blotevogel, J.* et al. (2021): SERDP ER20-1265 Final Report. https://www.serdp-estcp.org/Program-

Areas/Environmental-Restoration/Risk-Assessment/ER20-1265

Summary of detected PFAS in 11 samples:

● Previously reported PFASs:   403

● Novel PFAS (highest confidence):   300

● Novel PFAS classes:     75

● Novel PFAS (CF2 series): 1739

● Other novel potential PFAS: 6312

Extended 

Mass

Spectral

PFAS 

Library

XIX World Water Congress | Marrakech, Morocco | 1-5 December 2025 | www.worldwatercongress.org



Forensic data reduction approaches can be used for 
compositional profiling and source allocation.

PFOS

C10H7Cl2F7N2O9
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(Modified) van Krevelen diagram:
“fingerprinting” and determination of 
fate & transport processes

Principal component analysis:
distinguishing sources of PFAS 

contamination

Venn diagram:
Identification of potential 
source-specific markers

17%6.6%

6.2%

5%
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Developing a Novel Sensor for Detection of PFOA

Somayeh Mohammadi
Ph.D. Student, Chemistry and Biochemistry
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Developing a Novel Sensor for Detection of PFOA in 
Water Systems

Somayeh Mohammadi
Ph.D. Student, Chemistry and Biochemistry
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1 2 3Carbon dots SA Hydrogel Ferrimagnetic
Polymer
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Systematic Approach in PFAS Detection Sensors

1- Synthesis

2-Characterization

3-Optimization

4- Testing against other PFAS species

5-Testing in the presence of 
interfering water compounds

6-Field Application for groundwater 
and tap water
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Why Carbon Dots?
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Excellent Fluorescence Properties: 

➢Exhibit strong & Stable fluorescence 

➢High yield

Eco-Friendliness and Biocompatibility: 

➢Derived from non-toxic

➢Sustainable materials

Surface Functionalization: 

➢Easily functionalized with various groups

High Stability: 

➢Photostable and chemically stable

Cost-Effectiveness and Scalability
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Why Carbon Dots?
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Optimizing the potential for:
Electrostatic 
Hydrophobic

Excellent Fluorescence Properties: 

➢Exhibit strong & Stable fluorescence 

➢High yield

Eco-Friendliness and Biocompatibility: 

➢Derived from non-toxic

➢Sustainable materials

Surface Functionalization: 

➢Easily functionalized with various groups

High Stability: 

➢Photostable and chemically stable

Cost-Effectiveness and Scalability: 
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Synthesizing fluorinated carbon dots (FCDs)

Synthesizing non-fluorinated carbon dots (NFCDs)

Solvothermal

180C, 6h

Solvothermal

180C, 6h

Synthesis Optimization
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

 tetrafluoroterephthalic acid (TFTA) +  polyethylenimine (PEI)
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Zeta Potential Studies

Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

200 ng/L

64.9%

PFOA-
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Characterization of Physiochemical Properties
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.
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Characterization of Physiochemical Properties
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The elemental scans of the FCD flow as C 
1s (a), N 1s (b), O 1s (c), and F 1s (d).

Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

C–F/C=O
C–C/C=C
C–N

Surface 
Polarity

➢ Electrostatic
➢  Hydrophobic

C–N
amide/amino ➢ Electronic balance 

➢ Surface reactivity 

C=O
C–O
COOR 

➢ Hydrophilicity 
➢ Hydrogen bonding

C–F Selectivity
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Elemental Analysis by EDX
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

Characterization of Physiochemical Properties
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PFOA Sensing Performance
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

0.5 µg/L PFOA 

40%

100 ng/L PFOA 

F-CD

Minimum ΔF: ~1500 at 200 µg/mL.
Maximum ΔF: ~2500 between 400 and 600 µg/mL.

➢ The ΔF increases as the FCD concentration rises, suggesting that FL is positively correlated with FCD 
concentration within 400–600 µg/mL.

➢ After 600 µg/mL, the intensity plateaus, indicating saturation or reduced sensitivity at higher concentrations. 
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PFOA Sensing Performance
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.

A

B C

A:
Significant ΔF rise in the initial 40 minutes.

Rapid increase in ΔF within the first 20–40
B:
Intensity reaches a plateau around 60 minutes
C: 
The system achieves equilibrium at this point.

Reaction Time

pH

➢ The optimal ΔF is at neutral to slightly alkaline (pH 7–9).
➢ Lower ΔF at acidic (pH 3) and strongly alkaline (pH 11) 
suggests reduced stability or interaction efficiency
➢ At acidic, protonation of functional groups on F-CDs or PFOA 

may reduce binding efficiency, leading to lower fluorescence.
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Sensitivity and Selectivity in PFOA Sensing
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Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.
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Investigating the Interfering Water Compounds
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PFAS detected at 1.6 ug/L 
 F-CD concentration at 0.44 mg/mL

Mohammadi S, Dorado ZN, Sharifan H. ACS Applied Nano Materials. 7(18) (2024) 21410-9.
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Measuring PFOA in El Paso Ground Water Samples
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Thank you!

hsharifan@utep.edu

Sharifarm.com
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