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Abstract Domestic biofuel combustion is one of the major
sources of regional and local air pollution, mainly regarding
particulate matter and organic compounds, during winter periods. Mutagenic and carcinogenic activity potentials of the
ambient particulate matter have been associated with the fraction of polycyclic aromatic hydrocarbons (PAH) and their oxygenated (OPAH) and nitrogenated (NPAH) derivatives. This
study aimed at assessing the mutagenicity potential of the
fraction of this polycyclic aromatic compound in particles
(PM10) from domestic combustion by using the Ames assays
with Salmonella typhimurium TA98 and TA100. Seven
biofuels, including four types of pellets and three agro-fuels
(olive pit, almond shell and shell of pine nuts), were tested in
an automatic pellet stove, and two types of wood (Pinus
pinaster, maritime pine, and Eucalyptus globulus, eucalypt)
were burned in a traditional wood stove. For this latter appliance, two combustion phases—Devolatilisation and flaming/
smouldering—Were characterised separately. A direct-acting
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mutagenic effect for the devolatilisation phase of pine combustion and for both phases of eucalypt combustion was
found. Almond shell revealed a weak direct-acting mutagenic effect, while one type of pellets, made of
recycled wastes, and pine (devolatilisation) presented a
cytotoxic effect towards strain TA100. Compared to the
manually fired appliance, the automatic pellet stove promoted lower polyaromatic mutagenic emissions. For this
device, only two of the studied biofuels presented a
weak mutagenic or cytotoxic potential.
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