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Effect of aerosols on cllmate change

Componients of radiative forcing for piincipal emissions

V‘ Verenum

Long-lived greenhouse gases

Shart-lived guses

Aerosals and precursors

Changes

[IPCC 2007]
Hochschule Luzern

Technik & Architektur

Air Pollution and Mortality in Six U.S. Cities

- Dockery et al. New England J. Med. Vol 329 (1993): 1753-1759
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P = Portage, T = Topeka, W = Watertown, L = St. Louis, H = Harriman, S = Steubenville.
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PM,, COC = Condensable Organic Compounds
+hv VOC = Volatile Organic Compounds
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[1] : Evans and Milne, 1987
[2]: Jess, 1996
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Flaming Combustion Pyrolysis
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Source 1: Euro 3 Diesel engine without DPF

Filter
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Source 2: Automatic wood combustion plant
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Source 3: Wood Stoves

Samples

Automatic wood
boiler
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Investigation of cell cultures
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Cytotoxicity tests on lung cells of Chinese hamster
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Cell Survival
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Carcinogenic potential estimated
by chromosome defects
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T and O, good
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1-stage Combustion with Combustion Chamber
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2-stage Combustion with forced Downdraft
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2-stage Combustion with forced Downdraft

Froling S4 Turbo 28 kW, Foto: R. Mettler 2008

Premixed flame
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Jokiniemi et al results on health effects published in [Tapanainen et al, Atm. Env., accepted 2011]
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Jokiniemi et al results on health effects published in [Tapanainen et al, Atm. Env., accepted 2011]

T o
EASTERN FINLAND



1. Introduction

— Effect on climate

— Effect on health (Epidemiology)
— Particle types

— Combustion type

2. Own investigation on health effects
3. Jokiniemi et al results on health effects
‘ 4. Conclusions

Hochschule Luzern
V= Verenum Technik & Architektur

Conclusions

1. PMin the ambient is highly health relevant
consisting of
Primary and Secondary Aerosols (PA and SA)

2. Biomass combustion contributes significantly to PA and SA
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3. Biomass combustion is related to three different types of PA, i.e.:
Condensables (COC), soot, and ash related salts.
Biomass combustion causes Secondary Organic Aerosols (SOA)

Combustion conditions influence health relevance of PA and SA:

PM from incomplete combustion conditions is highly health relevant
(cytotoxicity and chrom. abb. 10 x more than Diesel soot, masonry
heater 3 x pellet boiler). This is due to soot and COC (incl. PAH)

6. PM from near-complete combustion of native wood (non
contaminated!) is much less health relevant than Diesel soot.

Hence high temperature and good gas/air mixing is crucial (automatic)

There are huge differences according to a) combustion type (manual/
automatic), b) fuel (moisture in small scale), c) operation

9. However, fuel constituents need to be considered too: Heavy metals,
PCDD/F due to Cl and Cu highly cancerogenic/toxic. In addition, Ca
and Na are associated with inflammatory activity [Jokiniemi et al.].
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