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Combustion emissions from traffic (e.g. Janssemlet In general the highest emissions were in incomplete
2002), energy production with coal and oil (e.gari@ly combustions situations like firing phase and smettit)

et al. 2002) and heating with wood (e.g. Schreedex. combustion and lowest in the continuous burning of
2006) have emerged as the main sources behind th&ood chips and pellet. In the batch burning theragye
adverse health effects. The causality between pbysi PM1 emission was about 100 mg/MJ, in the effective
chemical characteristics and toxicological promgsrtof devices about 50 mg/MJ. In the continuous burnikid. P
particulate emissions from the heating applianeegine emission was 5 — 30 mg/MJ. The number emissions wer
types and fuels are poorly understood. In seaschhe 10" — 10" #/MJ and did not correlate with other
key components and properties of biomass combustionemission compounds. The particle average size drarie
emissions that cause the observed health relatedbetween 80 to 200 nm. The size distributions were
toxicological responses, we have used multidisogly usually unimodal and shape of particles were
experimental approach. Particulate emissions fromagglomerates, covered by organic material in indetep
modern new and old technology combustion appliances situations

combustion conditions and fuels were investigated f Most of the PM samples from the studied
their physicochemical and health related toxicalabi  appliances caused dose dependent increase insit lea
properties. PN samples were collected from different some of the toxicological parameters in the exposed
modern and old technology heating appliance emissio cells. Emissions from old technology applianceshwit
using Dekati Gravimetric Impactor (DGI) after posou incomplete combustion were in most cases more poten
tube diluter (PRD). Thereafter, the samples were inducers of toxicological responses than those fthen
weighed and extracted with methanol for subsequentnew technology appliances with more complete
toxicological and chemical analyses. combustion. However, the results indicated than e

Gaseous emissions were measured with FTIRmodern wood combustion appliances and optimal
(Gasmet technologies) from the stack. Pddmples were  burning conditions may emit particles evoking high
collected for OC/EC analyses with filter holders cytotoxicity and clear cell cycle arrest. Moreovei, the
(Gelman Sciences 2220) from diluted flue gas. Blarti  studied combustion particles caused DNA damage both
emissions were measured with on-line measuremenin the mouse and in the human cell line, but the
instruments: ELPI (Dekati), SMPS (TSI) and TEOM magnitude of the response was largely differenivben
(Thermo Scientific). the samples. These genotoxic responses were assbcia

In in vivo studies, healthy C57BL/6J mice were with increased PAH levels, but there seem to be als
intratracheally exposed dose and time dependentother species of organic matter and metals in PM
manner. After the exposure, bronchoalveolar lafhge harboring toxicological potential botm vitro and in
(BALF) was assayed for indicators of inflammation, vivo. It is noteworthy that the old technology appliesic
cytotoxicity and genotoxicity. Irin vitro studies, the  had larger mass emissions than the new technology
mouse RAW 264.7 macrophages or human lungappliances, which emphasizes the differences. Tthes,
epithelial cell line A549, were exposed to differepnses promotion and supporting of technologies that emsur
of PM; samples for time. Thereafter, inflammatory, efficient and complete combustion and avoid hightso
cytotoxic and genotoxic markers were detected adb we and PAH combustion sequences is motivated of both
as changes in the cell cycle. public health and climate impact reasons.

The fine particles from wood-fired combustion
were composed mainly of ash (alkali), condensed
organic material and soot. The principal factorsash
particle emissions were attributed to combustion | i indust d strategic fundi £ th
temperature affecting the mass of volatilised asbling nhovation, IAUstry -and stralegic iunding of the
rate of exhaust gas and composition of fuel affiectin U_nlver5|ty of_ Eastern Finland for project sustaileab
elements released (K, Na, S, Cl, Zn, Pb, Ca...). ThePioenergy, climate change and health.
organic fraction was low in continuous burning anhd
can be reduced also in batch combustion by comtepoll
the location of air injection and mixing in the hing
chamber.
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