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The mission of the IRMM is to promote a common 
and reliable European measurement system 

in support of EU policies.

IRMM’s
 

Mission

IRMM -
 

CONFIDENCE IN MEASUREMENTS®
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Analytical data for Decisions
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Laboratory code
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Calibrant
 

measurements

Reliable basis ?
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Uncertainty of decisions

Fit-for-decision: by adequate uncertainty

Analytical result: x  ±
 

u
_
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Indeno[1,2,3-cd ]pyrene

This graph displays all measurement results and their associated uncertainties. 
These uncertainties are shown as reported, with various expansion factors and levels of confidence. 
The grey band represents the reference interval (Xref ± 2uref), the thick blue lines delimit the target interval (Xref ± 2σ).

no value reported by lab 744
<LOQ value reported by labs 051, 450, 487, 539
value >160 ng·l-1 reported by --
probable reporting error by lab 988 (factor 1000 unit error)

IMEP-23 (PAHs in water): results for indeno[1,2,3-cd ]pyrene
Certified value: Xref = (70 ± 8) ng·l-1 (k =2) ~ EQS

Water + Humic
 

acid
 

+ PAH (2007)

For more
 

complex
 

samples?
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Matrix RMs
→ Quality control

• as close as
 possible to
 real sample

Calibrants
→ for calibration

• often pure analyte

Analytical
 

Process
 

& QA

Sample preparation

Sampling, Processing

Conservation

Evaluation

Assessment

Analyte identification

&

Quantitative 
measurementQ
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nc
e

RM for qualitative 
analysis
●

 
identity

Supporting implementation
& monitoring of many
EU policies
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EU Environmental Legislation

Communication COM 
(2002) 179 final: 

Towards a Thematic 
Strategy for Soil 

Protection

Sewage Sludge 
Directive 

86/278/EEC

Water Framework Directive
 2000/60/EC

Air Quality Directive
 EC 107/2004

Marine Strategy Framework 
Directive 2008/56/EC

etc.etc.
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Are  the relevant 
parameters

 to be analysed 
identified ?

Are analytical 
procedures available for 
the relevant parameters 
in adequate matrices & 
concentration ranges?

Are competent laboratories available
 

?

Can analytical 
procedures be 

executed with adequate 
performance 

characteristics
 

?

Are the 
‘instruments’

 
for

 internal & external
 quality assurance 

available ?

EU Legislation

Prerequisites



10RM Unit / HE / 25-06- 2009

Reference
 

Materials

non-certified RMs Certified RMs

metrologically valid establish-
 ment

 
of property value(s)

additional 
investigations

− homogeneous subsamples
− appropriate stability

− homogeneous subsamples
− appropriate stability

material 
characteristics

•
 

property value(s) traceable to
 adequate reference system

• stated meas. uncertainty
• stated homogeneity & stability
• intended use

•
 

statements on
 homogeneity

 &  stability
accompanying 

information

calibration
trueness control
full method validation
all QA/QC measures

performance controls
(precision, consistency)
of methods or labs
(internal & external)
method developments

main 
applications



11RM Unit / HE / 25-06- 2009

Challenge: Traceability

weighing,
 milling

sample 

PCB? 

extraction

clean-up

fill to 
volume

quantification
 by LC/GC-MS

?
?

Traceability
 ‘chain’

 
?

http://images.google.be/imgres?imgurl=http://res2.agr.ca/winnipeg/storage/images/hi-res/crops/hi-wheat.jpg&imgrefurl=http://res2.agr.ca/winnipeg/storage/pages/ihcr_e.htm&h=1730&w=1733&sz=899&hl=nl&start=11&tbnid=L5ULg0FsBFxiJM:&tbnh=150&tbnw=150&prev=/images%3Fq%3Dwheat%26svnum%3D10%26hl%3Dnl%26lr%3D
http://images.google.be/imgres?imgurl=http://www.thesciencefair.com/Merchant2/graphics/00000001/volflask.jpg&imgrefurl=http://www.thesciencefair.com/Merchant2/merchant.mvc%3FScreen%3DPROD%26Product_Code%3D396ALG%26Category_Code%3Dgla-fla-vol&h=197&w=150&sz=5&hl=nl&start=6&tbnid=_7bMxfNm8PEz5M:&tbnh=104&tbnw=79&prev=/images%3Fq%3Dvolumetric%2Bflask%26svnum%3D10%26hl%3Dnl%26lr%3D
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The way forward

Balance
 calibration

Calibrated
 glassware

impossible to
 link test sample

 to final extract

X

X
weigh the test sample 

extraction/digestion 

clean-up

dilution to 
a certain volume

quantification
 (LC/GC-MS etc.)

sample
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substance
 (“standards”)

Uncertainty budget
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RM Development & Production

Planning
Material 
selection

Homogeneity
study

Storage Processing Interim transport
and storage

Short-term
stability study

Long-term
stability study

Material 
Characterisation

Value Assignment

Follow-up stability
monitoring of CRM

Assessment
by experts

Documentation

CRM Distribution and Sales

Material
collection

Feasibility study                        
(collection, processing, characterisation)

R&D

R&D

R&D R&D

R&DR&D

PROBLEM
 DEFINITION

IRMM-RMU accredited 
according to

 ISO Guide 34
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What to measure ?

Problem: Definition of measurand
 

& unit

“trivial”
 

for:
simple ions (atoms) 

in homogeneous 
water (e.g. Pb2+)

•
 

“temporary”
 

solution:
 measurands

 
defined by the measurement procedure

 (e.g., TOC, lipid content, pH, …)

but:
 

-
 

multi-phase samples
-

 
ill-defined analytes

 (BOD, PFOS…)
-

 
sum parameters

whole molecule ?
 (identity, number…)

part(s) of the
 molecule ? (identity…)

activity/reactivity

Complex molecules / Functional properties
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Easy legal demands ?

EU Water Framework Directive 2000/60/EC & Daughter Directives

Hg & Hg compounds*

Tributyltin
 

compounds

Pentabromodiphenylether

C10-13 Chlorinated paraffins

cEQS
 

[ng/L]

50

0.2

0.2

400

LOQ [ng/L]

≤
 

15

≤
 

0.06

≤
 

0.06

≤
 

120

Environmental Quality Standard
 

in “total water”
(* after 0.45 μm filtration)

Ref: QA Directive
 (in press)

no analytical procedure !
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Residues of sulfur
 

in fuels are a significant source of atmospheric 
pollution and maximum permissible limits are systematically 
decreased (Directive 1999/32/EEC, Directive 2003/17/EC)

MS laboratories controlling the fuels on the market need 
Certified Reference Materials to ensure the accuracy of 
measurement results. IRMM produces CRMs

 
for low sulfur

 content in fuels.

Standard for
 

sulfur
 

in fuels

Reference
 

materials
 

for
 

different 
levels

 
of sulfur

 
in gas oil

 
(diesel)
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Polymer CRMs:
PE (polyethylene) and PP (polypropylene)
certified for tetra-, penta-, hexa-, hepta-,
octa-,  deca-BDEs, deca-BBs & Br
2 polyethylene CRMs certified for As, Br,
Cd, Cl, Cr, Hg, P, S, Sb

Directive 2002/95/EC ‘Restriction of the use of certain haz-
 ardous

 
substances in electrical and electronic equipment

“Member States shall ensure that, from 1 July 2006, new 
electrical and electronic equipment put on the market does not 
contain lead, mercury, cadmium, hexavalent

 
chromium, 

polybrominated
 

biphenyls (PBB) or polybrominated
 

diphenyl
 ethers (PBDE).”

RoHS
 

Directive:  CRMs

BDE …
 

brominated
 

diphenylether
 

BB …
 

brominated
 

biphenyl
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Nuclear safeguards

Ultra-clean laboratory, of 120 m², with 16 work places and 
corrosion resistant construction for preparation of special spikes

 in the area of trace analysis such as U and Pu
 

mixtures for quality 
control in particle measurement.
Analysis of swipe samples taken by European Safeguards (ES) 
and IAEA (International Atomic Energy Agency) inspectors.

Environmental programmes:

Training of visitors
 

from all over the 
world in the use of isotopic reference 
materials and uncertainty of 
measurements.
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Environmental CRMs

• Dioxin calibrants
• PAH calibrants
• Waters (waste, rain,…)
• Sediments
• Sewage sludges
• Soils
• Dusts / fly ashes
• Aquatic & terrestrial bioindicators

trace elements
 ions

selected 
organic 

pollutants
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Analytical problem
 with decision relevance

Validated
 analytical
 methods

Reference
 Materials

Driv
er

:
To
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…

Driver:
Accreditation

Driver:

Legislation

Why
 

not
 

more
 

CRMs
 

?

Driver:
 Curiosity ?
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Analytical Quality Assurance
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Results from all participants.

49 values
above 50%

2 values
below -50% 6 'less than' values

IMEP- 14 :     Trace elements in sediment
                      Certified value : 23.20 ± 0.78 µmol·kg-1  [U =k ·u c (k =2)]
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RM Unit (Januar
 

2008)
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