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Introduction
Microplastics (MPs) = “small solid particles composed of synthetic polymers that are non-degradable and
less than 5 mm in size” (European Chemicals Agency)
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Introduction
* Microplastics are:
OURCES DF.I:‘I!..EEFIPLJ\STIES ..i
Ju \‘ e ? ‘?_: v Ubiquitous, persistent and cumulative
=PI ) QE C)——
& ‘/ e ! " v Transported by wind, snow and rain, and traveling across entire
| [ g

continents
v" Found in soil, air and waters, plants, animals, human diet and
drinking water ( even in the Antarctic and on Mount Everest)

* They can transport, leach and absorb other organic
contaminants:
v Toxic Chemicals (eg. PCBs, PAHs, PFAS)

v’ Microorganisms * ==
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Introduction

Exposure/risk assessment

Source attribution

Environmental monitoring
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Analytical method

Scope: Identification of PE, PP, PET and PS
particles, with sizes between 1 ym and 5 mm, in
sediment samples
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sediment samplin

Reference spectra
from plastic materials

MATR-ETIR e ,
Identification of particles by

(4000 cm™ to 500 cm™) UATR-FTIR (manual or
automatic)
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PE - PP - PET - PS -

Analytical method

vs. PP Reference

» Automatic yJATR-FTIR identification:
Involves assessing the match (correlation)
between reference and particle spectra.

Particle Signal, B; (%)

» Spectral comparison parameters:
» signal requirements
» wavenumber range
» signal processing
» match algorithm
» target value for the match

Correlation
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Particle Signal, B, (%)
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Collection of micro-FTIR spectra &
Evaluation of contamination and

Match determination by spectral
comparison parameters

Distribution of the match was simulatec

From the density distribution of:
Positive case P5»P
Negative cases P95»N

Validation parameters were calculated
FP and LR(+)

» Decision on the validity of the method
P5»P > P95»N

Validation

NEGATIVE CASES

P95»N P5»P

A+ AT\

' P5»P < P95»N
or
P5»P > P95»N g

)
] {

FP <5 9% LR(+) > 19 Note: P5»P is associated to a TP of 95 %
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Match methods
Spectra exclusion Typ ien‘::rfs;;"al Type of processing Match algorithm Signal weighting Wz:ie;t:ﬁ:r

r: Pearson's CC
: Spearman's CC
Cpg: Alternative CC
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» 240 match methods were studied
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e r - Weighted Pearson's CC
O| Original 1O O C (o]
o \ ,L P w: Weighted Spearman's CC

An example where after no exclusion of some wavenumber range, the Spearman correlation coefficient, weighted for signal and
inverse wavenumber, based on the first derivative of transmittance spectra is collected (options combination 2|1|2|5/1(3)

C pryw: Weighted Alternative CC
I: Original signal
I Inverse signal

‘d ; I%s Complementary signal
e O\ No U: Original wavenumber
‘ (] 1/7: Inverse wavenumber
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Procedure overview
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Sediment sampling
&
Sample preparation
IR spectrum collection
Manual identification Spectrum contamination or attenuation:
of spectrum BF & IT criteria
Pass
Spectrum Match determination ¥
4000 — 500] cm! Spectrum Match determination
[3000 — 2800] cm*
(2" screening)
Reference spectrum: PS ‘ Reference spectrum: PET ‘ Reference spectrum: PE or PP
Reference spectrum: PE Reference spectrum: PP
. b . B
Match method: 1|3|1]6[1]2 Match method: 1|3|1|6/1]2 Match method: 1|2|1]1 (1% screening) Match method: 1[1[1j4/1]1 Match method: 2j3(2]1
Match < 0.8890 Match < 0.6238 Match < 0.3405
-
Match < 0.9765 Match < 0.8849 a
Match > 0.8890 7| Match>0.6238 -
{ — — - £
Match > 0.9765 Match > 0.8849 ;!
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_ Results
* Experimental part: PORTUCAL | mwuemem ~»

» Analysis of 34 sediments from 1A 'l - il
Ria de Aveiro, Ria Formosa ; Hi
and Mira River (Portugal)

» 319 microplastics were identified. | we |
. Tl . g ;
« PET and PS were identified in one step |
+ PE and PP were identified in two steps ema
Top three valid match methods for PE identification
Mira river "
Match . 3 ;
Method P5»P FP(%) LR(+) n(+) n(-) - (e + 4
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o Results
Collecting micro-Raman spectra from PET (Polyethylene
terephthalate) and non-PET particles
@ Avtosave @ Ofr) Lo)a [ 5  autolD_PETxsx - Read-.. v P search - a] X
@ g i . : : i : '
; lsuuxin of comp/ %
o — . o, o
5 ui e
. B | M| T
ug ™
- g1 e J 1D
- 0 “3 = AN A
832 * - Filrat| 25 il X0 U9 u DY U0 U9 B0 18 10 W 0 » o = e~ o o L
S :
35;7 | % e - 3
§§§§ g HQ  insertyourdatahere = adaptdata sndata references + R} —‘ i > v E
> Select destination and press ENTER or choose Paste Cd Display Settings ::2) M -———+ s55% g’
Ready [@ Tk Accessibility: Investigate C@Display Settings R B -——+——+ s5% ] §
£
z
h, European Partnersnip [N . (2 s R 3
8 ﬁj{og(dfi(lo 7 Ciéncias —~, %! PlasticTrace agcer =
Marinha \/""’ """" e C ULisboa PARTNERSHIP EURAMET 2 Tracing Micro and NanoPlastics 0%
' ___inFood gnd Environment

12



Eurachem CITAC Workshop 2026 (Lisboa)

Best-performing match algorithms, considering all collected spectra and spectra with S/N larger than 10. The P5»P is the match
threshold, FP the false positive rate, LR the likelihood ratio (LR = TP/FP; TP is the true positive rate), and np and ny the number of
congiderad PET and nan-PFT races

I
True Positive rate 95 % — sy m— ®

1) r 0.6244 4.90x107 1.94x10°
g __7 [
False Positive rate 5x107 %
311| Cpp,, [1]1 0.9664 8.09x10° 1.17x10°
P5 » P - 0,6244 311 Gpg,, 1112 0.9734 0.000537 1.77x10°
31| Cpg 0.9325 0.282 336
1] p 03471 0.507 188
] G 0.5703 0.620 153
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Experiment “Circumnavigation of STS Sagres” (2020)

Portugal

- Period: 05/01/2020 — 09/05/2020 ®1(10)

® 2 (10)
© 3(10)
* Route: Lisboa — Canary Islands — Cape © 4 (13)
Islands — Rio de z nos/. 5(8)
(Argentina) - Ca h#MP obser%/gﬁ Lo 6 (5) ]
- Circumnavigation interrupted due to Covid-19 @ 7 (5) 2
® 8(1) E
9(3) =
» Water samplings collected stations: 12.. 10 (2) e
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. “ . . . i)
Experiment “Circumnavigation of STS Sagres” (2020)
. 3 .
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Table 1: Estimated MP contamination with uncertainty, for 99% confidence level, in studied linear Atlantic Ocean paths o
Sampling  Concentration (m-3 km-1) & Date Time interval (hh:mm:ss) Start coordinates End coordinates Linear length (km) | Water volume (m3) Note 2
#3 5.9+5.2 19/01/2020 01:01:00 14° 54.55' N; 023°29.97' W 14° 54.55' N; 023° 29.97"' W 0.00 1.36 Close to Santiago 1_:
#22 M £27 09/02/2020 01:09:00 22°54.57'S; 043" 09.70' W 22° 54.58'S; 043°09.18' W 0.9 0.41 Rio de Janeiro &
#25 1.6+1.6 19/02/2020 00:17:00 31°57.24'S; 050° 30.46' W 31°58.62'S; 050° 31.58' W 31 0.81 z
#29 3.4+3.4 04/03/2020 00:25:00 35°11.80'S; 054° 59.15'W  35°13.15'S; 054° 55.69' W 5.8 0.19 :
#62 4.9+2.4 23/03/2020 01:01:00 34°20.54'S;013°58.17'E  34°20.85'S; 014° 06.04' E 12.1 0.46 Close to South Africa
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Experiments “Sagres and Mar Aberto” (2021

2nd Mar Aberto

and 2022)

Sagres + 1st Mar Aberto 3rd Mar Aberto
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Final remarks

v’ High-quality data is critical for understanding pollution levels, supporting
environmental monitoring programs, and ultimately protecting both
ecosystems and human health.

v’ Validation of the identification of microplastics is essential.

v’ Every step—from sampling to laboratory analysis—introduces uncertainties.

v’ Quantification of the uncertainties is a requisite of good practice.

v’ Recognizing and controlling these sources of variability is essential.
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