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https://oceansasia.org/beach-mask-coronavirus/

The most pessimistic estimates suggest that the mass 

of microplastics in aquatic habitats will surpass that of 

the fish by 2050 (Pico and Barcelo, 2019). 

Yolanda Picó and Damià Barceló. 

Analysis and Prevention of Microplastics Pollution in 

Water: Current Perspectives and Future Directions. ACS 

Omega 2019 4 (4), 6709-6719.

Microplastics
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Why are microplastics different from other contaminants?

Rochman et al. Rethinking microplastics as a diverse contaminant suite. Environ Toxicol Chem, 2019 38: 703-711 
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Why are microplastics different from other contaminants?
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Wiesinger et al. Deep Dive into Plastic Monomers, 

Additives, and Processing Aids

Environmental Science & Technology Article ASAP



Life cycle of plastics
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https://debrisfreeoceans.org/



Life cycle of plastics
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Ana L. Patrício Silva, Joana C. Prata, Tony R. Walker, Armando C. Duarte, Wei Ouyang, Damià Barcelò, Teresa Rocha-Santos.

Increased plastic pollution due to COVID-19 pandemic: Challenges and recommendations.

Chemical Engineering Journal, Volume 405, 2021.



Pre COVID-19
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Yolanda Picó and Damià Barceló. 

Analysis and Prevention of Microplastics Pollution 

in Water: Current Perspectives and Future 

Directions. ACS Omega 2019 4 (4), 6709-6719.



Post COVID-19
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Fadare OO, Okoffo ED. Covid-19 face 

masks: A potential source of 

microplastic fibers in the environment. 

Sci Total Environ. 2020;737:140279. 

doi:10.1016/j.scitotenv.2020.140279

Mihai, F.-C. Assessment of COVID-19 Waste Flows During the Emergency State in 

Romania and Related Public Health and Environmental Concerns. Int. J. Environ. Res. 

Public Health 2020, 17, 5439. https://doi.org/10.3390/ijerph17155439

Singh, N., Tang, Y., & Ogunseitan, O. A. (2020). Environmentally sustainable management of used 

personal protective equipment. Environmental science & technology, 54(14), 8500-8502.



Comprehensive workflow
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Microplastics

MALDI

Trace and sorbed components



Infrared microscopy:

Concentration, size and composition

IRTracer

Infrared Microscope AIM-9000
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Results from the field
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Xiangtao Jiang, Kaijun Lu, Jace W. Tunnell, Zhanfei Liu.

The impacts of weathering on concentration and bioaccessibility of organic pollutants associated with plastic pellets (nurdles) 

in coastal environments. Marine Pollution Bulletin, Volume 170, 2021.

Nurdlepatrol.org (University of Texas at Austin)

https://nurdlepatrol.org/Forms/Home/index.php


Weathered microplastics
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Thermal weathering UV weathering



Weathered microplastics
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Results from the field
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Xiangtao Jiang, Kaijun Lu, Jace W. Tunnell, Zhanfei Liu.

The impacts of weathering on concentration and bioaccessibility of organic pollutants associated with plastic pellets (nurdles) 

in coastal environments. Marine Pollution Bulletin, Volume 170, 2021.



Pyrolysis – GC/MS: 

Concentration and composition

GCMS-QP™2020 NX

EGA/PY-3030D multi-shot pyrolyzer, AS-1020E auto-shot sampler (Frontier Laboratories Ltd.)

Pyrolysis, combined with GC/MS (or GC/MS/MS) can be 

used to identify breakdown temperatures and individual 

constituents of polymers, as well as compounds 

adsorbed on microplastics.
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Identification of unknown peaks and samples:

Pyrolysis – operation modes

Single-Shot GC/MS 
Flash Pyrolysis (Py)

Additives + Polymer

Double-Shot GC/MS
TD Followed by Py

Additives Polymer

Heart-Cut EGA-GC/MS
Sequential Thermal Slicing of EGA

PY DS HC

Additives: F-Search (Additive Library), NIST Library
Polymers: F-Search (EGA, Polymer, Pyrolyzates Lib.)  

40030020010040 500 ᵒC

Separation Analyses

EGA-MS: Thermal Analysis
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Results from the field
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Results from the field
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MALDI: composition

Assurance Confidence Performance

AXIMA Series
MALDI 8020
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Some results
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• Repeating mass unit: 104

• Sample solution: PS in THF

(Mn = 3250 Da)

• Matrix solution: 40 mg/mL dithranol 

and 10 mg/mL AgTFA in THF

• Matrix to sample ratio: 1/1 (v/v)

• 1μL matrix and sample mix 

deposited on plate
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Some results

• Repeating mass unit: 192

• Sample solution: PET in TFA

• Matrix solution: 20 mg/mL CHCA 

and 10 mg/mL NaTFA in ACN/H2O

• Matrix to sample ratio: 1/1 (v/v)

• 1μL matrix and sample mix 

deposited on plate
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Results summary
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Milaan Thirukumaran

Advanced polymer 

characterization with 

Polymerix software



Conclusions

Q&AMALDIPy-GC/MSFTIRIntro

✓Microplastics (and nanoplastics) are a byproduct from the life cycle of plastics.

✓No individual analytical technique can fully characterize the occurrence of 

microplastics in environmental samples.

✓Analysis is complex and there is limited method standardization, hence, 

occurrence and mitigation are not yet fully understood.
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