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Very scarce data on the contribution of particles emitted by residential wood combustion are available in Northern Italy. To achieve more information on this source of particulate matter, a study was carried out on wood smoke contribution by means of the chemical characterization of aerosol samples. In this study levoglucosan, organic carbon (OC) and elemental carbon (EC) have been determined on PM10 samples. Levoglucosan is taken as wood smoke marker as it arises from the pyrolysis of cellulose, is emitted in large amounts and is sufficiently stable. 

PM10 aerosol samples were collected in Milan in the frame of the ParFiL project (Particolato Fine in Lombardia). Samples were collected during winter 2005, summer 2005 and winter 2006. In particular, for both 2005 and 2006 we investigated the period between Christmas and the New Year’s Day, when an increase in the use of wood for domestic firing during holidays is very likely. 

Levoglucosan was quantified by two different techniques: Gas Chromatography coupled with Mass Spectroscopy (GC/MS) and High Performance Anion Exchange Chromatography (HPAEC) coupled with Pulsed Amperometric Detection (PAD). OC and EC were measured by Thermal Optical Transmission method (TOT). 
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Figure 1: levoglucosan/OC ratio for winter and for Christmas period 


In the investigated periods, levoglucosan concentrations were higher in winter than in summer (levoglucosan/PM=0.57%±0.14% in February and 0.08%±0.05% in June). Furthermore, levoglucosan levels during Christmas’s periods approximately doubled in comparison with the wintertime averages, confirming the higher wood consumption during the holidays (figure 1). 

The evaluation of levoglucosan emission factor for different kinds of wood has been also carried out in order to estimate the percentage of PM that can be attributed to residential wood combustion.
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