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Motivation I

Motivation II

Motivation III

Lack of quality and consistency in certified NH 3 reference material (CRM) at
amount fractions found in ambient air (0.5-500 nmol/mol)

Lack of traceability in the spectroscopic detection of NH3

Major discrepancies between instruments in field inter-comparison

CCQM K-46 key comparison (2007):
discrepancies between reference materials
provided by National Metrology Institutes (NMIs)
at amount fraction levels up to three orders of
magnitude higher than ambient air levels
as well as methodological dependence [2]

Major progress in development of analytical instruments for NH3 in ambient
air over last 10 years, yet CRM required for calibration.

Main factors affecting measurement precision:

• instrument inlet design (NH3 adsorption)
• inlet filters (aerosol formation/dissolution)
• gas-phase CRM [3]

MetNH3 WP1

MetNH3 WP2

MetNH3 WP3

To develop improved reference gas mixtures by static and dynamic
gravimetric generation methods

To develop and characterise laser based optical spectrometric standards

To establish the transfer from high-accuracy standards to field applicable
methods

Realisation & characterisation of traceable preparative calibration standards
(in pressurised cylinders & mobile generators) in NH3 amount fractions
found in ambient amount air (0.5-500 nmol/mol).
Aimed uncertainty: UNH3 <1 % for static mixtures (10-100 µmol/mol) level,
UNH3 <3 % for mobile dynamic generators (0.5-500 nmol/mol).

Evaluation of applicability & characterisation of a newly developed open-path
spectrometer and of existing extractive measurement techniques
as optical transfer standards according to
Matrix gas dependence of the
metrological standards
readings of the Picarro G2103
A sampling-free spectrometer based on
an open Herriott-cell and a QCL
designed and constructed within MetNH3

Special emphasis on minimisation
of adsorption losses Left: Findings of

spectrometer observed and
eliminated by a modified data
evaluation algorithm

adsorption experiments
exposing different material
surfaces to NH3 gas
mixture based on [4].

Employment of characterised exposure chambers & field sites for validation
& comparison experiments to test & evaluate the performance of different
instruments & measurement methods at ambient air NH3 amount fractions

MetNH3 Field
inter-comparison
Aug-Sep 2016
CEH Scotland
~20 participants

Right: Mobile reference
gas generator for CRM
designed and constructed
within MetNH3

EMRP JRP ENV55 MetNH3:
Metrology for ammonia in ambient air

Regulatory Requirements
By 2020, Ammonia (NH3) primary source of acidification, eutrophication
and secondary aerosol formation in Europe [1]

UN CLRTAP and related UN ECE Gothenburg Protocol to abate Acidification
& Eutrophication set limits & reduction goals for NH3 emissions
EU NEC Directive (2001/81/EC) applies even lower emission ceilings for NH3

A revision as part of the Clean Air Policy Package ensures applicability until
2020 and new NH3 reduction commitments for NH3 as of 2030

3 year project (June 2014-May 2017) in framework of the European
Metrology Research Programme (EMRP)
Aim: Improving comparability and reliability of ambient air NH3
measurements by achieving metrological traceability for NH3
measurements in amount fraction range (0.5-500 nmol/mol) from
primary certified reference material CRM and instrumental
standards to the field level [5].
MetNH3
6 NMIs, 2DIs, 2 REGs,
19 commercial and scientific collaborators
interested?

National reports based on EMEP Emission Inventory Guidebook i.e.
calculated emission data

Effectiveness of regulations to be controlled via air quality
measurements

Metrological Traceability

Related contributions at EGU 2016

• BG2.12 EGU2016-16414; Mo, 18/04/16 15:30-17:00, Foyer M Poster M.26
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Within the chain of calibrations, the measurement uncertainty introduced by
each component contributing to the measurement result is carefully determined,
in compliance with the guidelines of the ISO-Guide 98-3 “Evaluation of
Measurement Data – Guide to the Expression of Uncertainty in
Measurement” (GUM).

These well-defined uncertainties and the uniform uncertainty
assessment ensure comparability and reliability of measurement
results originating from different sources i.e. different
measurement methods.

Visit http://metnh3.eu or get in touch
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measurement results (MetNH3: ammonia amount fractions) can be related to
the primary metrological standards i.e. definition of the SI units through
unbroken chain of calibrations ensuring their reliability.
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