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Phases of Wood Combustion
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Wood combustion is an important contributor to the the phases; however it decreased from 99% to 80% in
ambient aerosol, especially during the wintertime. the subsequent phases. This study demonstrates an
(Elsassert al., 2012). However, its contribution to the overview of the impact of the dynamic phases of dvoo
ambient pollution might be underestimated since combustion on the composition and concentration of
emissions often have been approximated as a constaremitted aerosols. Additionally, it showed that bogn
emission disregarding any compositional changatén  conditions can significantly change the charadiessf
burning process. emission. For example, an overloaded stove expatime
Different on-line mass spectrometry-based showed a four-fold higher particle mass emissionaf-
methods with a high-time resolution were applied to refractory compounds (figure 1, below).
investigate changes in the composition of the atros

gas-phase and particle-phase during wood combustion 20Prase] | i s P
The experiments were carried out with a logwoodéboi 200} [Phase?] {[Phese3]{  [Phase| —no [*E [12
and a logwood stove at the Technology and Support ™7/ | o) f::g [io
Centre (TFZ) in Straubing, Germany. Different fuel % ; S oge 10| 8 [0

types (spruce and beech) and burning conditions
(normal, overloaded feed, oxygen-deficiency) were
investigated. A Photo lonisation (PI) Time-of-Fligh
Mass Spectrometer (ToF-MS) was applied for selectiv
detection of aromatic organic compounds in the gas 600
phase by Resonance Enhanced Multi Photon lonisatior 400
(REMPI, Hegeret al., 1999). The aerosol particle phase 200
of the non-refractory compounds was analysed byga H 0
Resolution Time-of-Flight Aerosol Mass Spectrometer
(HR-ToF-AMS, Aerodyne Research Inc., DeCatal.,

2006). Together with FTIR measurement of the gas Figure 1. Variation with time of non-refractory asol
phase a comprehensive characterisation of the dgnam components concentrations measured by AMS from a
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of wood combustion was achieved. logwood stove experiment with beech: (top) woodernd
This dynamic could be described in four different normal combustion conditions and (below) an
burning phases, during which the aerosol compounds overloaded stove experiment.

and concentration changed significantly. The novel

approach of this study is to separate and categjthie This work was supported by the Helmholtz Virtual
phases of a whole batch based on observed chemicdnstitute of Complex Molecular Systems in
changes in the gas phase. For the first time pesiti Environmental Health (HICE) and the Technology and
matrix factorisation (PMF) was applied to separate Support Centre, Straubing, Germany.

different emission pattern from wood combustion.
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showed for example for the first phase (ignitiorags), Oster, M., Pitz, M., Cyrys, J., Gustafson, T.,
which was linked to the guaiacol signal, the highes  Pettersson, J.B.C., Schnelle-Kreis, J., Prévot,bh.S
concentrations of organic mass (figure 1). Theofwihg and Zimmermann, R. (2012mos. Chem. Phys. 12,

“harsh combustion phase”, which was linked to the  6113-6128.

naphthalene signal, showed a maximum of the reativ Heger H. J., Zimmermann, R., Dorfner, R., Beckmann,
amount of the “wood combustion marker” signal at M., Griebel, H., Kettrup, A., and Boesl, U. (1999)
mass-to charge-ratio (m/z) 60. Additionally, the Anal. Chem. 71, 46-57.

inorganic compounds like sulphate and chloride hadDeCarlo, P. F., Kimmel, J. R., Trimborn, A., Nortyy

their maxima during this second phase and theiati M. J., Jayne, J. T., Aiken, A. C., Gonin, M., Fufire
“stable combustion phase”. The start of the chandut K., Horvath, T., Docherty, K., Worsnop, D. R., and
was indicated by an increase of the carbon monoxide Jimenez, J. L. (2006Anal. Chem. 78, 8281-8289,
concentration in the gas phase. The organic masshea 2006.

main contributor to the total non-refractory massall



