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for Urban Areas

Background Information on

Air Pollutants and Air Quality Metrics

Pollutant Type:

Pollutant/Metric Name:

Particulate Matter

Description of the metric
The metric nitrate (NO3') is defined as nitrate concentration measured in particulate matter (PMx).
Measurement values are related to mass concentrations and usually reported in pg/m3. Nitrate is a
secondary aerosol, formed in the atmosphere from the oxidation of natural and anthropogenic gaseous
precursors (NOx) to form nitric acid (HNOs), which is then neutralized and transformed in ammonium,
sodium or calcium nitrate (Meszards 1999). The size distribution of particulate nitrate depends on the
neutralizing agent of the nitric acid. Ammonium nitrate presents mainly a fine grain size (< 1 um), while
sodium or calcium nitrate species are mainly in the coarse range (> 1 um). Natural nitrate aerosols are
usually formed from soil emissions (nitrification, N,0), forest fires (NO,, NO) and electric storms (NO).
Regarding anthropogenic NOx (the main contribution), they are emitted mainly by vehicle exhaust in
urban areas and by energy generation (gas, fuel oil and carbon combustion), industrial processes and
domestic and residential activities.

Health Relevance

Nitrate (NO3)

Limited toxicological evidence for nitrate-containing PM does not support a causal association between
particulate nitrate and excess health risks (Schlesinger & Cassee 2003, Reiss et al. 2007). Indirect
processes may include interactions with certain metal species and/or linkage with production of
secondary organic matter. Recent epidemiological studies find an association mostly with respiratory
outcomes (Atkinson et al. 2010), although Ostro et al. 2011 also report statistically significant
associations with all cause and cardiovascular mortality.

Compound Toxicological References Epidemiological | References
Information information
NOs Indication for Schlesinger & Increase in Atkinson et
indirect Cassee 2003, respiratory al. 2010
mechanisms, no Reis et al. hospital
evidence for 2007 admissions
causality
Short-term Ostro et al.
total and 2011
cardiovascular
mortality

EC legislation, limit values

Concentration levels of nitrate are not regulated in the EU Directive 2008/50/EC.

Reference method for determination of the metric
There is no EU reference method for the determination of nitrate
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Established Technology

Atmospheric nitrate aerosol concentrations are usually determined from filter samples, by performing a
water leaching and determining the concentration of the soluble ions by ion chromatography.
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