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Table 1. Recent studies reporting the use of spectrophotometric methods for the
identification and quantification of MPs.

Type of Sample Size MPs Observations Complications Ref
analysis (um) analyzed
u-FTIR(T) Soll >33 PE, PP, PS, 3 h for sample Sample 1
PA, PVC preparation and 20 pretreatment is
and PET min for identification crucial
u-FTIR(T) Soil 10 - 400 PE, PA, PET Oxidative enzymatic MPs require 2
and PVC methods for sample pretreatment,
preparation purification and
clean-up
u-FTIR(ATR) Sand =20 PE, PP, PS,  Peroxidation via H202  60% spectral 3
PA and PVC and density matching by diffuse
separation with NaCl reflexion
u-FTIR(ATR) Fresh water 200 PE, PP, PS Digestion with H202 + 7 days of 4
and PA KOH. 70% error in pretreatment and
determinations clean-up
pu-FTIR(ATR) Oysters >5 PP, PA and Extraction and Sample digestion, 5
ABS purification increase purification, and
the quality of the clean-up
analysis.
u-FTIR(ATR) Seawater, 10 - 500 PE, PP, PA, Digestion organic 14 days to complete 6
freshwater PS, PET, matter using H202 / digestion ad
and PVC Fenton and KOH. analysis process
wastewater
pu-FTIR(T) and  Sea water >1 PE, PP, PA, Purification by basic 13 days to complete 7
u-RAMAN ABS, PVA, enzymatic protocol MPs analysis
PU and PET
p-RAMAN Commercial =10 PP, PET and Main fraction of MPs Sample purification 8
drinking PA detected less than 20  and clean-up
water pm
u-RAMAN MPs 2-100 PE, PP, PS Simple sampling Complementary 9
generated and PET method to detect MPs  techniques to
when simultaneously. Mass  determine mass
opening changes of small and composition of
plastic particles of MPs (10- MPs
packaging 30 ng) were detected.
p-RAMAN Marine 1-100 PE, PP and Filters facilitates the 1 pm MPs were not 10
atmosphere PS analysis. No need to detected
clean-up the sample.
p-RAMAN Human 5-10 PE, PP and Identification was Sample purification 11
placenta PET possible with a data and clean-up
base
u-RAMAN River water 22 PE, PP, PS, Nile Redwasusedin Sample preparation 12
and PET and MPs tinction to and clean-up
sediments PvC facilitate micro- procedures are

Raman identification.

required to use Nile
Red. False positive
results were
registered for
fluorescence effect.

ABS: acrylonitrile butadiene styrene, PA: Polyamide, PE: polyethylene, PET: polyethylene therephtalate, PP: polypropilene,
PS: polystyrene, PU: polyurethane, PVA: polyvinyl alcohol, PVC: polyvinyl chloride.



Table 2. Thermal analytical methods applied to the characterization of environmental
samples containing MPs.

Type of Sample Size MPs analyzed Observations Complications Ref
analysis (um)
DSC Sea water > 20 PEVA, PP, ABS, 11 different sites were  Sample washing 13
PS, PTFE, PET, sampled. and separation
PE-LD, and PE-
HD
DSC Simulated - PE-HD, PE-LD, Preheating/ cooling Peak overlapping. 14, 15
water PA and PET reduce interferences PVC, PUR and
signals. LOQ from PS are not
0.05t0 0.19 mg detectable.
(depending on the
polymer)
DSC Water 23-256, PE-LD, PE-HD, Melting point Need of sample 16, 17
solutions 256-645, PP and PET of temperature and peak treatment
645-1000 different sizes. area are affected by
particle size
Py-GC/MS  Sediments <500 PE, PP, PS, PET Sediment into the The residual 18
and PVC matrix interfere with organic matter
measurements has a negative
effect
Py- Air <25 PE High recovery (97- - 19
GC/MS? 110%) and sensitivity
(LOD =1 pg) without
sample pre-treatment
Py-GC/MS River, sea, PS (25, PS and PMMA The nanoplastics LOD =210 pg L? 20
effluent water 60, 1000 keep in their original MPs
nm) shape and size after
PMMA the cloud-point
(25,75 extraction step
nm) employing Triton X-45
Py-GC/MS  Sediment, 10-50 PE, PP and PS Pressurized liquid Large particles 21
soil and 200-400 extraction allow (200-400 pm)
seawage analysis in less than 7 aggregate
sludge h.LOQ of 7 pg g* resulting in high
deviation.
Py-GC/MS  Saoll 250-500 PE, PS and PP. 1,2,4- Changes in 22
trichlorobenzene was  particle

used to dissolve PE,
PP and PS. LOD from
1-86puggt
Analysis time: 2-3 h

crystallinity and
surface properties
could affect the

polymer solubility



Py-MS
(portable)

Py-MS
(portable)

TED-
GC/MS

Pelagic and
demersal fish

Beach
sediments

Water
sedimetns

20-125

< 5000

145 -198

PE, PP, PS, PET,
PVC, PMMA, PC,
PA and
methylene-
diphenyldiisocyan
ate-PUR

PE, PP, PS and
PMMA

PE, PP and PS
(LOQ of 10, 1 and

0.2 pg)

Thermochemolysis
increase the reliability
of mass related data.
Improved sensitivity
for PET and PC.

MPs affected by
environmental
conditions (aging and
uV) were
successfully identified
in less than 5 min

A thermogravimetric
furnace (TGA) is
coupled to solid-
phase absorbers and

transferred to GC/MS.

Large sample input
(up to 100 mg)

Sample pre-
concentration

Sample extraction
and purification

Manual operation
affect the
reproducibility

23

24

25

ABS: acrylonitrile butadiene styrene, PA: polyamide, PE: polyethylene, PE-HD: high-density polyethylene, PE-LD: low-density
polyethylene, PET: polyethylene therephtalate, PEVA: polyethylene co-vinyl acetate, PMMA: polymethyl methacrylate, PC:
polycarbonate, PP: polypropilene, PS: polystyrene, PTFE: polytetrafluoroethylene, PVC: polyvinyl chloride.



Table 3. Electrochemical methods or proof-of-concept applied to the characterization
of solutions prepared with MPs.

Type of Sample Size Observations Highlights Complications Ref
analysis
Collision Carbox 50 nm Au planar UME Detection of Enhanced radial 26
electrochemistry  ylated and FcMeOH insulating diffusion
(Amperometry) latex nanoplastic, proof- Limited to low
of-concept. sized particles
Collision PS 530 nm  Au planar UME, Enhanced Enhanced radial 27
electrochemistry FcMeOH and electromigration diffusion
(Amperometry) KCI Limited to low
sized particles
Collision PS 1-2 ym, Hemispherical No radial diffusion Limited to low 28
electrochemistry 400 nm Hg UME sized particles
(Amperometry)
Collision PS 1-4 um  Carbon fiber Size distribution, Limited to low 29
electrochemistry UME and NacCl counts. Proof-of sized particles
(Cathodic concept.
coulometry)
Collision PS 1pum UME, FcMeOH Size distribution, Limited to low 30
electrochemistry and KClI counts. Proof-of- sized particles
(FFT- EIS) concept.
Tunnable PS 40 nm Ability to Particle size and Need of 31,
resistive pulse -10 analyze particles counts. Portable. calibration. 32
sensor pm with different Membrane
size in one step pores can be
obstructed.
Impedance flow PE 300 — Ability to solve Particle size (range) Limited to solve 33
cytometry 1000 samples and counts. No small MPs.
pm containing MPs  pretreatment for Sensitive to
and biological simulated seawater  bubbles.
particles/organis  samples. Portable.
ms
Electrochemical PS 0.08, Ability to Chemometric Best results 34
impedance 0.1,1, analyze particles analysis is needed were obtained
spectroscopy 7.5,10 with different Real tap water for
and 20  size and samples were used  concentrations
pm concentrations of 1 mg mL?

PE: polyethylene, PS: polystyrene
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