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Yl Wood combustion is an important
source of volatile organic compounds
emissions (VOCs)
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+ Particle emission reduction by an electrostatic
precipitator (ESP; OekoTube-Inside)
N =4 x 4 h (6 batches) for both without and with ESP
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* Mukherjee, A., et al.: Black carbon and particle lung-deposited surface area in residential wood combustion emissions:
Effects of an electrostatic precipitator and photochemical aging. STOTEN. 2024. DOI: 10.1016/j.scitotenv.2024.175840

YN Batchwise beech log combustion
in a modern chimney stove
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Online measurement of organic
gaseous emissions

= Volatile organics were monitored by a proton transfer reactor - time of flight -
mass spectrometer (PTR-ToF 8000, lonicon) at dilution of 1:60
- 10 sec time resolution
- 109 ions identified and classified based on molecular formula

= Non-negative matrix factorization* of the online mass spectra by matlab nmf{()

- Factor timeseries x factor scores (contribution of different ions to each factor) = original

matrix
W V

*Hartikainen A. et al.: Resolving emission factors and formation X |: :| -
pathways of organic gaseous compounds from residential combustion

of European brown coal. Combustion and Flame. 2024. DOI: - il = — 4
10.1016/j.combustflame.2024.113485 ©CCBY-5A 3.0
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Half of the organic gaseous emissions
aromatic
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YW High efficiency combustion > more aromatic
hydrocarbons, less oxygenated compounds

than from open biomass burning

N

Residential wood combustion Open biomass burning
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YH Different combustion phase,

different VOC profile o E———

N
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Y ESP increased the emissions of a few
gaseous species, mainly polycyclic

compounds
Oxygenated polycyclic aromatic

PAHSs compounds « Overall similar emission contents
with or without ESP
« No major differences in the mass

j spectra of organic particles either
2 .l : II ' 'l (UHR-FTICR-MS; Schneider et al.,
0 0 2024*)
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UEF// University of Eastern Finland — ESP off with modern emission mitigation technology. Environmental
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Five distinct factors revealed by factor
analysis of spectra timeseries

Factor 1

! | | ' ' | | B romatic HC
oy e O-Aromatic
., [megr? . SEMIfor no-i ESP expenments] - $os| —
1st batch 2nd batch 3 batch 4th batch Sth batch 6th batch I Factor 1 0 ‘ ‘ , | ‘ ‘ — C"HYO 1
- =
_ [ Factor 2 40 80 30 10&/2 120 140 160 N-containing
= [ JFactor3 B frag
_._cg _ - Factor 4 ; ‘ ‘ Falctor 2 . ‘ ‘ Other
o I F=cior 5 ®
e —
) . go05¢
C w
.S
-06 O A L Il A 1 1 Il Il 1
& 40 60 80 100 120 140 160
Lt m/z
1 Factor 3
o
S 05
w
0 | | L. . ‘
. 40 60 30 100 120 140 160
= miz
S
o 1 Factor 4
— c T Y
i iel o
-— -
= 50 t%o.s
-— - C
9 cC = I | 1
. () o 0 (TN pe by ol e . | )
) 3! = 40 60 80 100 120 140 160
5 8 .E. m/z
© (@) ] Factor 5
o o) : .
L > o
0 35 70 105 140 175 210 ® gosy |
Time from ignition (h:mm o |
g ( ) '_ 0 I I .l JI |I 1 1

UEF// University of Eastern Finland S R R 9




\

YN Factor 1: primary devolatilization of

the fuel
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Factor 2: direct pyrolysis products of
cyclopentadiene intermediates
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Factor 3: methyl radical oxidation and
pyrosynthesis
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Factor 4: cellulose depolymerization
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Factors 2 (pyrolysis) and 3 |
(pyrosynthesis) related to e e

particulate black and brown carbon . | ™
measured by aethalometer 8 0- v,
BrC: YA
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*Basnet S. et al., 2024, ACP (doi: 10.5194/acp-24-3197-2024) 15
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« Organic emissions from residential 350
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« aromatic hydrocarbons 4 150!
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« Several overlapping formation
processes, where emission of specific
compounds can be linked together
- combustion diagnostics of organic
PM or soot formation
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Thank you!
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Experimental setup
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PAH EFs increase towards end of
batch

Single-ring aromatic hydrocarbons PAHs
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Increase mainly for polycyclic

compounds with relatively low EFs
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ratio of EFs (ESP / no ESP)
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ratio ESP/fresh of Particle-bound PAH
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