
GUIDANCE ON PM2.5 MEASUREMENT UNDER DIRECTIVE 1999/30/EC

The purpose of this document is to give recommendations to air quality managers and
network operators on the selection of PM2.5 measurement devices required by the first
Daughter Directive on air pollution by fine particles. These recommendations do not apply to
other possible applications with different measurement objectives, such as for example in the
case of research activities, or in the case of indicative measurements.

Background and standardisation work

Directive 1999/30/EC states in Article 5 that “Member States shall ensure that measuring
stations to supply data on concentration of PM2.5 are installed and operated. Each Member
State shall choose the number and the siting of the stations at which PM2.5 is to be measured
as representative of concentrations of PM2.5 within that Member State. Where possible
sampling points for PM2.5 shall be co-located with sampling points for PM10.” Article 7
further mentions that “The provisional reference method for the sampling and measurement of
PM2.5 shall be laid down in Section V of Annex IX.” Annex IX finally asks for the
preparation of a guideline to be developed by the European Commission in consultation with
the Air Quality Steering Group.

DG ENV has given a mandate to CEN to develop a standard European reference method for
the measurement of PM2.5. This method is based on the gravimetric determination of the
PM2.5 fraction of particles in air, sampled at ambient conditions. CEN TC 264/WG 15 started
its work in 2000. The first two field validation campaigns (Madrid, Duisburg) have been
finished; two further campaigns are currently on-going (Vredepeel, Vienna). Four more
campaigns in Sweden, England, Greece and Italy are under planning. The validation work is
expected to be concluded by 2003. The final CEN standard method can therefore not be
expected before 2004. CEN WG 15 is currently testing various candidate devices based on the
gravimetric determination method and equipped with different inlet types from European
manufacturers as well as the US Federal Reference sampler.

Problems in mass concentration measurements of PM2.5

Several problems, partially known from former experiences with PM10 measurements, have to
be acknowledged when determining PM2.5 mass concentrations. Some preliminary
intercomparison studies carried out in a number of EU countries have shown significant
differences between the results of manual PM2.5 samplers, ranging up to ±30%. Reasons for
the observed differences between the manual PM2.5 samplers are manifold and can be divided
into:

- artefacts on the filter, e.g. evaporative losses during sampling or conditioning of the filter;
- artefacts in the size fractionating inlet, e.g. changes of the cut-off due to poor volume flow

control and particle deposition on the impaction plate;
- artefacts due to the sampling system set-up; e.g. particle deposition in the sampling tube

(especially for long or curved tubes).

It has to be noted that the chemical composition of PM2.5 is significantly different from that of
PM10 in that way that especially the semivolatile particulate matter (e.g. ammonium nitrate,
organic compounds) is enriched in the fine PM2.5 size fraction. The particulate matter in the
size range between PM10 and PM2.5 mainly consists of inert components such as silica, metal



oxides, etc. Hence the problems with losses of semivolatile matter already observed when
sampling PM10 will even be more pronounced for PM2.5 measurements.

With this background it can be anticipated that any system heating the filters will show
significantly lower PM2.5 mass concentrations than a system keeping the filter under ambient
conditions.

Recommendations for monitoring PM2.5

In absence of the conclusion of the CEN standardisation activities, the following
recommendations for PM2.5 can be given:

About the measurement method:

The mandate given by the Commission to CEN specified that the measurement method to be
standardised should be based on the gravimetric determination of the PM2.5 mass fraction of
particulate matter collected on a filter under ambient conditions. Under gravimetric
determinations the following methods are meant:
- weighing of filters before and after sampling, under well established procedures for
weighing and filter conditioning,
- tapered element oscillating micro-balance,
- beta ray attenuation (not strictly gravimetric but assimilated as such).
Methods such as those based on optical methods (particle counting or nephelometry) are
therefore not considered here.

About the PM2.5 specific inlet:

Currently there are mainly two inlet designs available and in use for monitoring and research
purposes: the impactor type inlet and the sharpcut-cyclone type. Various inlets of both types
are currently under testing e.g. within the framework of CEN WG 15.

The size fractionation efficiency of the inlet shall be as following: 50% of the particles with
an aerodynamic diameter of 2.5 µm have to be collected on the filter.

About the instruments:

Theory and former experience gained in the PM 10 validation work suggest that the use of
devices whereby the sampling probe and/or filter is heated during collection should be
avoided. In order to limit as far as possible the losses of volatile particles, instruments
sampling as close as possible to ambient temperature should be preferred.

Considering the incompleteness and the lack of coherence of the results obtained so far from
various studies it is impossible for the time being to select candidate instruments for the
monitoring of PM2.5. When it comes to the selection of a particular measurement device, a
careful approach is recommended.  Preference should be given to an approach that does not
entail important resource investment and allowing the adaptation of the measurement
requirements to future developments (e.g. the coming European standard method on PM 2.5
measurements, technical developments by instrument manufacturers, coming regulation on
heavy metals).


