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Principles of Microplastics Analysis (ISO/TC 61 “Plastics”)

ISO/TR 21960:2020, ISO/DIS 24187:2022 
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Microplastics: any solid plastic particle insoluble in water with any dimension between 1 μm and 1 000 μm (=1 mm)

Nanoplastics: plastic particles smaller than 1 μm



Analysis of Microplastics in Water (ISO/TC 147 “Water Quality” - JWG)

ISO/WD 16094: 2022

Series of Standards: Water quality - Analysis of microplastics -
• Part 1: General and Sampling
• Part 2: Methods using vibrational spectroscopy in drinking water and 

groundwater

• Part 3: Thermoanalytical methods in waters with low content of 

natural suspended solids 

• Part 4: Sample preparation for monitoring of microplastics in water (in 
preparation)

• Part 5: Ecotoxicological Methods (in preparation)
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Water quality — Analysis of microplastics -Part 2: Methods using vibrational 

spectroscopy in drinking water and groundwater, ISO/WD 16094-2: 2022

 responsible project leader: Nizar Benismail

 analysis of microplastics by vibrational spectroscopy methods (Raman, 
micro-InfraRed instruments):  particle type, particle size, particle numbers

 Very specific technical description for harmonizing all the analytical steps: 
choices of filters, precautions to minimize cross contamination, calculation 
of the blank and limit of reporting of the laboratories, statistical models to 
deliver comparable results, data treatment, interpretation and reporting 

 Description of mandatory controls / validation procedures
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Water quality — Analysis of microplastics -Part 3: Thermoanalytical methods in 

waters with low content of natural suspended solids ISO/WD 16094-3: 2022

• responsible project leader: Ulrike Braun

• general recommendations for the analysis of microplastics by 
thermo-analytical methods coupled with analysis of decomposition 
gases: particle type, determination of mass fractions. 

• very detailed technical description for the investigation of water filtrates 
using thermal extraction desorption gas chromatography/mass 
spectrometry (TED-GC/MS) and pyrolysis gas chromatography/mass 
spectrometry (Py-GC/MS) and investigation of isolated particles using Py-
GC/MS.
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• Finalization of standardization text documents (DIS stage)

• Interlaboratory comparison test for method validation, possible partners for 
dissemination (enlargement of the circle of participants): 

• Final formulation of standards as basis for regulatory affairs

Next Steps Analysis of Microplastics in Water
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Analysis of Microplastics in Water (ISO/TC 147 “Water Quality” - JWG) 

ISO/WD 16094: 2022

Series of Standards: Water quality - Analysis of microplastics -
• Part 1: General and Sampling
• Part 2: Methods using vibrational spectroscopy in drinking water and 

groundwater

• Part 3: Thermoanalytical methods in waters with low content of 

natural suspended solids 

• Part 4: Sample preparation for monitoring of microplastics in water (in 
preparation)

• Part 5: Ecotoxicological Methods (in preparation)
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 Using existing documents for microplastic detection from “Water quality”
 New documents for soil : Sampling and sample preparation



Analysis of Microplastics in Soil (CEN/TC 444 “Soil Quality”)
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• Since 2021 expert group on “Microplastics” under CEN/TC 444

• Up to 2023 establishment task group on “Microplastics” under CEN/TC 
444/WG 6

• Preparation Technical Specification on sampling and sample 
pretreatment: “Soil quality — Sludge, treated biowaste, soil and waste —
Sampling, pre-treatment and analysis of microplastics”

• Request on members for participation in this task group (including 
members of expert group); 

• Initiation of first meeting of task group CEN/TC 444/WG 6, including 
appointments of project leaders

• Contact: Fleur van Langen, Frank Lamé, Marleen Schoemaker



Analysis of Microplastics in Soil: Harmonisation - a First Approach
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• Sampling: 1-3 Composite samples (min. 1-3 L) in the field from grab 
samples and homogenisation (following ISO 18400 series) 

• Preparation: Drying by samples by lypholiser: 
> 1 mm fraction collected by sieving and optical isolation and subsequent 
ATR-FTIR analysis. 
< 1 mm fraction up-concentration with density separation

• Detection: Thermal Extraction Desorption - Gas Chromatography/ Mass 
Spectrometry, TED-GC/MS*(following ISO/WD 16094-3)
screening for PE, PP, PS, PET, SBR (tire abrasion):

E
. 

D
u

e
m

ic
h

e
n

, 
P.

 E
is

e
n

tr
a

u
t,

 M
. 

C
e

li
n

a
, 

U
. 

B
ra

u
n

,

J.
 C

h
ro

m
a

to
g

r.
 A

 1
5

9
2

 (
2
0
1
9

) 
1

3
3

–
1

4
2



Analysis of Microplastics in Soil: First Results on Screening 
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Location Polymer type Microplastic Mass 

fraction

Remote Forest None detected

River flooding area PP, SBR, PS None detected
0-5 mg/kg 
16 mg/kg 

Agriculture 
foil management

PE 0-27 mg/kg
7-62 mg/kg
25-104 mg/kg

Compost, Sewage, 
Digestate input

PP, PE, PS, SBR, 
PP, PET

32 mg/kg
35-150 mg/kg
77 mg/kg 

Roadside, Urban sites SBR, PS, PE, PP 0-240 mg/kg
44-238 mg/kg
116-228 mg/kg



Analysis of Microplastics in Soil: First Results on Effects
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In vivo and in vitro ecotoxicological tests: 
reference soil with tyre abrasion (1 and 1000 mg/ kg)
reference soil with hexabromocyclododecane containing polystyrene (0,1 and 100 mg/kg)

• Acute toxicity (OECD 207) and reproductivity test (OECD 222) with the earthworm E. 

Andrei

• Collembolan reproduction test (OECD 232)

• ER-CALUX (determines estrogenic effects) 

• µ-EROD (determines dioxine-like effects)

 No significant effects with the present realistic concentration



Analysis of Microplastics in Soil

20.10.2022 "Plastics in Soil", Berlin 13

Project: “Plastik in Böden”, FKZ 37 17 72 2320 (German 
Environment Agency, Germany) 

• A. Müller, B. Kocher, K. Altmann, U. Braun. 
Chemosphere 294 (2022), 133653. 

• C. Lackmann, M. Velki, A. Šimić, A. Müller, U. Braun, S. 
Ečimović, H. Hollert. Environment International 163 
(2022): 107190

Acknowledgments: Gunnar Bachem, Axel Müller, Maria 
Kittner, Miriam Vogler,Jana Meierdierks, Peter Grathwohl, 
Carina Lackmann, Antonio Šimić, Mirna Velki, Henner 
Hollert, Birgit Kocher, Claus G. Bannick, Katrin Scholz, 
Annegret Biegel-Engler 



Conclusions

• International standards for the analysis of plastics in environmental 
matrices are needed (comparability of data)

• A fundamental challenge in the sectoral system of standardization is the 
handling of overarching horizontal topics (further activities in ISO/TC 38, 
CEN/TC 249, …).

• ISO has not so far identified the topic of “plastics in the environment” as a 
top-priority issue to be coordinated internally. The primary goal must be to 
avoid contradictions at the technical level (precision of the same methods) 
in the standards (CEN/ ISO).

• Further development of standardization concepts for analysis of 
microplastics in soil is necessary.
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Welcome for participation in 

microplastic standarisation!

Thank you for listening!



Analysis of Microplastics in Soil: Harmonisation - a first approach
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• Sampling: 1-3 Composite samples (min. 1-3 L) in the field from grab samples and 
homogenisation (following ISO 18400 series). 

• Preparation: Drying by samples by lypholiser: 
> 1 mm fraction collected by sieving and optical isolation and subsequent ATR-FTIR analysis. 
< 1 mm fraction up-concentration with density separation (3L ZnCl2 per kg of soil, 3 x 10 min 
of sonication, 3 days of settling). 

• Detection: Thermal Extraction Desorption - Gas Chromatography/ Mass Spectrometry 
(TED-GC/MS)*, screening for PE, PP, PS, PET, SBR (tire abrasion):
Polyethylene, PE (LOD = 2,2 µg), 
Polypropylene, PP (LOD = 0,14 µg), 
Polystyrene, PS (LOD = 0,08 µg), 
Polyethylene terephthalate, PET (LOD = 0,24 µg) 
Styrene-Butadien-Rubber (tire abrasion), SBR (LOD = 0,06 µg). 
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