Development of a detailed measurement model for the
assessment of atmospheric aerosols water soluble fraction
by lon Chromatography
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Introduction Measurement Procedure & precision validation procedure
Air composition is known to have a relevant impact on public health, Extrach
on the environment and on meteorology and climate. The chemical xtraction

characterization of air gaseous and aerosol fraction is used to monitor
risks from exposition to polluted air and to develop air transport and
climate models. Air is appropriately sampled, and aerosols are
collected in conveniently chosen filters, kept and treated according
to the planned strategy. The ionic composition of the water soluble
fraction of aerosols, assessed by lon Chromatography, IC, is
particularly useful to estimate the mineral composition of aerosols of
both natural and anthropogenic origins .

The reliability of conclusions about the systems under study depends
on the quality of the measurement results.

The assessment of trends in air composition must be supported on
measurement results traced to a common reference and reported
with measurement uncertainty.

In this work, a metrological model has been developed for the
determination of ion composition of the atmospheric aerosols water
soluble fraction according to an operationally defined measurement
procedure. The uncertainty associated with the results is evaluated by
the Differential Approach. The metrological relevance of individual
analytical steps and effects has been identified. The uncertainty
budget is divided in the extraction, extract dilution and ionic
chromatography quantification components.

The evaluation of the extraction step involved the estimation of the
intermediate precision from duplicate analysis of pooled urban
aerosol samples prepared from real samples to ensure homogeneity. tandard

The uncertainty associated with the preparation of duplicate filters Standard Preparation
was considered.
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The relative expanded uncertainty decreases with the increase of the mass of ion in the For” lhte ddfetill'trmnattrl]on oftV\éalter exf";(:tatblf tnltria_tet and‘ :u‘ph?tﬁ]‘ n deflmed C?nd;:_llons’ l.fg)";. aerosols
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smaller than a target value of 20%. standards quality, an omosedasticCity an inearity o € Instrumental response. For higher samples contents

or the all analytical range for chloride, the uncertainty associated with the intermediate precision of the
extraction clearly dominates the uncertainty budget. This component was estimated after subtracting the
uncertainty introduced by the validation procedure of the extraction precision. The other uncertainty
components are minor ones and resources in managing these components can be saved with no relevant
impact on measurements quality.
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