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Standardization and Harmonization Effort on Microplastics
Analysis by Spectroscopic Methods.

Plastic pollution is recognised as a severe anthropogenic issue globally, where complex physio-chemical
transformation processes (such as aging, degradation and fragmentation) producing Microplastics (MPs, 1000-1
um) and, subsequently, Nanoplastics (NPs, <1 um). Plastic debris comes in a huge range of sizes, polymer
types, levels of physicochemical degradation and associated chemicals, therefore a combination of different
sampling, sample processing and analytical techniques is needed. To date, many different analytical protocols,
methods and techniques have been developed and applied to samples containing multiple polymer types and
certain fractions of particle size. However, validated standardized methods remain unavailable at this point.

The most common techniques to reliably identify MPs are micro-Spectroscopy (Infrared or Raman) or Thermo-
Analytical methods [1]. While the mass-based thermo-analytical methods can determine the overall mass of
different polymer types (LOD in the ug range), the particle-based spectroscopic methods provide information on
the polymer type, number, size and size distribution, and potentially identify a single polymer particle in the sub-
micron range. While several studies provided a path forward to harmonization, there is an urgent need for
collaborative method development, (certified) reference materials and inter-laboratory studies (ILS) to validate
and harmonize the various methods (including how to report results) [2]. These efforts and tools are needed to
enable a better assessment of data quality and to develop a more efficient and reliable measurement
infrastructure in support of (i) ECHA’s proposed restriction targeting intentionally added MPs in consumer
products, (i) the Marine Strategy Framework Directive (MSFD), (iii) the new Drinking Water Directive (DWD)
that mentions MPs explicitly, and (iv) the new Circular Economy Action Plan (CEAP) adopted in March 2020.

In this talk, an overview of the more recent standardization and harmonization activities will be presented,
including i) European projects (eg. EUROqCHARM, 21GRDO07 PlasticTrace) that critically review the state-of
the-art of the analytical methods and take harmonisation one step further with the preparation of suitable
reference materials for QA/QC and harmonisation of methodologies; ii) ILC studies to validate the performance
of spectroscopy methods (u-IR, pRaman) and thermogravimetric methods (eg. VAMAS TWA45); iii)
International initiatives and cooperation at the I1SO level (eg. ISO/TC 147/SC 2/JWG 1) to set out the key
principles for the investigation of microplastics in drinking water and water with low content of natural
suspended solids using vibrational spectroscopy, with a main focus on sample preparation, measurement
methods, data processing, and method validation.
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