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JRC sites

Headquarters in Brussels

and research facilities located 

in 5 EU Countries:

• Belgium (Geel)

• Germany (Karlsruhe)

• Italy (Ispra)

• The Netherlands (Petten)

• Spain (Seville)



DG JRC's Mission: 

“Science for Policy, The Joint Research Centre provides independent 
evidence-based knowledge and science, supporting EU policies to 
positively impact society”

JRC-Geel has the Reference Materials Unit, formerly @IRMM 

(we still have and sell the CRMs from the IRMM and BCR programme)

Mainly MATRIX Reference Materials!



• JRC F.6 is a leading global matrix-RM producer -20,000 RMs sold per year

• ISO17034 accreditation since 2004

• RMs play a central role in the standardisation of measurements 

• JRC RMs support implementation of EU legislation

• Develops, produces and distributes non-nuclear RMs in the EU and globally

• Skilled and dedicated staff and excellent facilities -Acknowledgement to all 

co-workers involved in the MP-work shown in this presentation!

Reference Materials Unit in a nutshell

https://visitors-centre.jrc.ec.europa.eu/virtual-tour/refmat/en/index.html

https://visitors-centre.jrc.ec.europa.eu/virtual-tour/refmat/en/index.html


Reference Material (RM)

Material, sufficiently homogeneous and stable with 

respect to one or more specified properties, which has 

been established to be fit for its intended use in a 

measurement process.

ISO Guide 30:2015 Reference materials

– selected terms and definitions



Certified Reference Material (CRM)

Certified Reference

Reference material (RM) characterized by a 

metrologically valid procedure for one or more 

specified properties, accompanied by an RM 

certificate that provides the value of the specified 

property, its associated uncertainty, and a statement 

of metrological traceability.

ISO Guide 30:2015 Reference materials

– selected terms and definitions



ISO Guide 30:2015 Reference materials
– selected terms and definitions



Feasibility & 
Planning

Processing

Specific tests 
according to 
ISO17034 & 
ISO Guide 35

Data Processing & 
value assignment ± U

Distribution & post 
certification 
monitoring

Tests are generic for all CRMs !

RM production



The RM/Method Causality Dilemma

Accurate and validated methods are 
needed to produce CRMs

In emerging fields both RMs and 

reliable methods tend to be missing  

What to do?



What is going on? 
Microplastic can be found everywhere!?

Microplastic pollution in Seas, Rivers Lakes 

and Sediments: Pieces of plastic <5 mm 

(primary or secondary origin)



What can we measure when it comes to microplastics?

Number of MP-particles per litre (or kg)
you must be aware of particle size!

Mass of MP per litre (or / kg)
you must be aware of contamination!



The main difficulty when making RMs for MP

Reference materials for microplastics

1. Homogeneity

2. Homogeneity

3. Homogeneity

With a mass-based approach using a balance, we can incorporate a common 

point of reference (metrological traceability and trueness)

for what we intended to measure = A CRM can tentatively be produced



Example from the area of Microplastics, MP

First evaluation of homogeneity using ultra micro-balances
Between bottle heterogeneity 14 %



Example from the area of Microplastics, MP

Second evaluation of homogeneity using quantitative 1H-NMR

Between bottle heterogeneity 7.9 %

Same RM!

Better homogeneity than initially established thanks to method development!



A mass based approach for microplastics?
Can it be done?

Dilute on 

balance

Rel U = 0.19 %!

Aqua

Regia

Au is dissolved

Dilute on 

balance

PET in suspension

PET

Rel U = ? %

Au

Adapt 

PSD



Freeze-drying to immobilise MP in a salt cake



Spiking and Recovery

94 % recovery ofc

Number/mass of MP 

particles per unit of 

volume

100 added 94 found



PE/PP 300-500 µm Feretmin



Erasmus Maris test material for schools

• Repeatability of visual counting method 5.6 % 

(no spectroscopy)

• Between-bottle heterogeneity over RM-batch 

5.0 % (600 samples) 

• Global recovery from sea and river water 85 ±

11 % (n = 24) with digestion step ClO-

• At this point the actual number of particles per 

vial cannot be revealed

Figures of merit



Recoveries in sea water, %

Operator 1 Day 1 Day 2

Replicate 1 82 92

Replicate 2 75 93

Replicate 2 67 91

Average 74 % 92 %

Recoveries in river water, %

Validation of school-method

Operator 1 Day 1 Day 2

Replicate 1 90 89

Replicate 2 86 90

Replicate 2 57 87

Average 78 % 89 %

Operator 2 Day 1 Day 2

Replicate 1 95 99

Replicate 2 80 91

Replicate 2 79 90

Average 85 % 93 %

Operator 2 Day 1 Day 2

Replicate 1 92 77

Replicate 2 90 80

Replicate 2 97 78

Average 93 % 79 %

Mean recovery from sea and river water 85 ± 11 % (n = 24)



Secondary schools EM Scientific Alliance

Planned Inter-laboratory comparison within 
Erasmus Maris in 2024

Validated school 

method executed by 

trained teachers and 

students

More sophisticated 

analytical methods 

based on instrumental 

analysis

?



A generally applicable concept using suspensions was developed for all kinds of 

MP-RMs (mass, number and type of polymer can easily be adapted)

Candidate RMs have been processed, checking each vial, mass of salt 

suspension and salt cake, upscaling proved and possible! 

RM-batches produced under spotless conditions (as we only want to weigh MP!)

Validated and simplified SOP  85 ± 11 % recovery in sea and river water

Conclusions



• QR-code to catalogue

EC-JRC’s on-line reference material catalogue

• https://crm.jrc.ec.europa.eu/

https://crm.jrc.ec.europa.eu/


https://academy.europa.eu/courses/estimatio
n-of-uncertainties-and-the-use-of-reference-
materials-eurm

https://academy.europa.eu/courses/estimation-of-uncertainties-and-the-use-of-reference-materials-eurm


Erasmus Maris - Citizen Science 2.0

SCIENTIFIC PROCESS 

Ideation

Hypothesis
Implementation

sampling / analysis

DisseminationStudy DesignTeams

Resources

Gathering
Evaluation

Understanding the scientific process in a real-life situation

Upper Secondary schools 15+ years

Making science attractive!



Approach to Citizen Science 2.0

Scientists empower 

the  teachers Teachers empower 

secondary school pupils

Scientists and teachers

could publish results in 

sci-journals 

Pupils and scientists 

discuss the scientific 

outcome

ERASMUS 

MARIS WEEK
Dissemination

activities

Pupils perform

awareness campaigns

Training 
sessions for 

teachers

TRAIN MARIS

Validation of the method 

according to international 

standards using a Reference 

Material 

Adapted 
analytical 

method for 
schools

The schools 
Sample 

microplastics
in their nearby 
environment

Citizen science 1.0

Science 
teachers and 
their pupils 

analyse 
samples with 

validated 
method

NB. Science teachers’ 

results make up the 

reference data for 

reporting

QA/QC

Implementation of QA/QC 

tools and analytical methods

Vocational 

schools 
design/construct the 

Sampling 

instruments

Inclusiveness -

multiple skill 

sets necessary!

Pupils join forces between 

themselves and with 

scientists / teachers



Building blocks of Erasmus Maris

Erasmus Maris 

Scientific 

Alliance

EM Educational 

Alliance

EM Nautical Alliance

Guiding implementation

within respective domains

Focused and controlled 

implementation process

Customisation in function of 

regional needs

Building Momentum through 

success stories

Scientists 

empower 

teachers

Empowerment within 

different teams

TrainMaris
Erasmus Maris Week Scientific field 

campaigns
Core Concept

Regional 

Hubs
Real world 

environments for  

testing and validation

Erasmus 

Maris’ 

Alliances
Guidance mechanism 

for implementation

TrainMaris

Erasmus Maris Week 

Collaborative and interactive 
spaces targeting:

Teachers

Students



Manta Net for sampling of micro-plastics



Erasmus Maris in the field



https://www.erasmusmaris.

eu/

https://www.erasmusmaris.eu/
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Thank you 
and keep in touch
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