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Problems in the determination of BC (EC) and OC

— Conceptual and technical differences (BC, EC, BC
BC,, C WA

— Artifacts during sampling and measurements
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— Discrimination between particulate OC and
plack/elemental carben (BC/EC); particularly for hiemass
purning (BB) samples

— Determination of the size-reselved BC and OC In BB
particles

Novakov .and Corrigan, 1995; Mayol-Bracero et al., 2002; Decesari et al., 2006;
Andreae and Gelencser; 2006; Fuzzi et al., 2007.



SMOCC

Smoke Aerosols, Clouds, Rainfall and Climate: Aerosols from Biomass
Burning Perturb Global and Regional Climate (SMOCC):

— European Union (EU) project in collaboration with the Large-Scale
Atmosphere-Biosphere Experiment in Amazonia (LBA) and the

Cooperative LBA Airborne Experiment (LBA-CLAIRE), coordinated by
the Max Planck Institute of Chemistry

August — November 2002 (dry, transition, and wet periods)
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Methods for the determination of BC
and OC during SMOCC

evolved gas analysis (EGA) — with/without water
extraction

thermal-opticall analysis (TOA) [Hadley et al.
presentation of yesterday] — with/witheut water extraction

lIght transmission method (LTM)
aethalemeter
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Presentation Notes
Also the PAS and PSAP were used, but those results are not discussed here.


EGA (Thermal Analysis)
Biomass Burning vs Fossil Fuel

Biomass Burning Sample (Brazil, 12.10.99)
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o Discrimination between OC and EC (BC ar C_ ) With thermal
technigues is more difficult for particles coming from BB than for these
from the burning efifessil fuel

o Soelvent extraction helps in this determination
o The positive artifact was found te be negligible for these BB samples


Presenter
Presentation Notes
The tandem arrangement (front and back) of Quartz filters is used to correct for the positive artifact in aerosol measurements; however, this was the first time where it was observed that this artifact is negligible (no volatile peak in the back filter). A possible explanation for this is heavy deposit of BC (mg cm-2) on the front filter acting as an efficient absorber of volatiles.



EGA - DLPI, Stage 4 (D, 0.2 to 0.3 pm)

untreated sample

water extracted
sample

\Water extraction removed inerganic 1ons (e.q., Kt and Na’) that catalyze EC
combustion, removed the water-seluble erganic carbon (about 60% of OC in
the fine fraction), and resulted In two “new” peaks coevolving after ~450°C
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Typical behavior for the fine fraction stages (Dp < 2.5 um)!


TThermal/Optical Analysis and Spectral Absernption
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o \Water extraction alse reduces the charrng effect (fermation of light
albserbing char during the thermal analysis)

s WSOC s pyrolyzed during the thermal analysis
s [he absoerption Angstrom exponent of ~2.2 (after water: extraction) suggests
that ether species (C,,,,n) [N these biomass smoeke aeresels are contributing

1o the absoerption efilight. Aeresols containing enly light-albbserbing BC
typically: exhibit an Angstrom exponent ofi ~1..0
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Presentation Notes
The dependence of aerosol light absorption on wavelength was parameterized using a power law relationship: s = K la, where s is the spectrally dependent mass absorption efficiency, K a constant, l the light wavelength, and a the absorption Angstrom exponent. (Note that ATN is proportional to s.) Thus the value of a is a measure of the strength of the spectral variation in aerosol light absorption.
exponent near unity implies a weak absorption spectral selectivity that is typical of diesel soot. 

wavelength at 572 nm - shows the higher intensity for the light and no interference from the furnace, which emits red light. At this wavelength not only EC will be absorbing, but also other organics components such as the brown carbon. 

SMOCC


EC and BC Results during SMOCC

BThermal/ECapp (extracted)->Hoffer et al., 2006
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For the explanation of this figure, please, see pages 17-18 from draft.


EC and BC Contribution to 'C

a) b
Bulk (Dp<2.5 um) Bulk (Dy<2.5 pm)

ECqpp =
0.505x - 4.346

BC880nm =0.039x + 1.272
R2=0.777

The contribution of EC (EC,, 57, extracted) or BC (C) to the
J'C concentration In BB was between 4 and 7%
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SMOCC

See paper draft for explanation.



Chemical Composition of Smoke Particles in the Fine
Fraction (D, < 2.5 um)

Residual
Mass
0%
Inorganic
Fraction
9%

POM = (OC*1.8)


Presenter
Presentation Notes
See pages 19 and 20 of the draft for the explanation.




Size-Resolved POM and BC (Dry period)
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'he majority of thertPOM and BCin the fine fraction (D, < 1 wm) during the dry period
COmEeEs from the same source (BB)

BC in the coarse mode IS due to the fermation of an mternal mixture between soot
carbon particles and other coarse particles and/or due to absorption of light by large
particles (e.g., Iegenic)
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The size distribution of BC is different from POM in the supermicron size (Dp > 1 um) , in part because the nature of POM coarse particles may have biogenic material derived from plant debris, plant pollen and fungal spores. 


Summary

o [he water-seluble erganic caron IS pyrolyzed during the thermal analyses

»  Species (I.e:, C,.,n) Other than BC contribute te the abserption oflightin
PIGMAass SMoke aeresels

e EC,,,and BC, contribute with 4% to 7% to the 1IC mass concentration
» POV contributes withrabeut 90% te the total aeresoel mass

= Durningthe dry period; the majority of the POM and BCin thefine fraction (D, <
1-wm) comes from the burning ofibiemass

o« BC In the coarse mode IS due to the formation of an internal mixture between
SO0t canboen particles and other coarse particles and/or due te absorption oflight
py large particles (e.g., bIegenIc)

¢ Results fromthe thermal-eptical' and optical' analyses suggest that these are
useful technigues for the estimation of atmesSpPheric Seot, SINCE the average
concentrations off EC and BC were similar for samples measured with the LTV
and the EGA after extraction

This study provided a better estimation ofithe concentration and size distributions
Off carbeNAaceous aeresol particles from biomass burning In order to decrease
the uncertainties in the estimations off EC or BC, providing in this way.: reliable
data te be used by glebal and regional climate models that deal with' the iImpact
of biemass burning
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Thanks for your attention!
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Presentation Notes
This slide you could skip it, if you find it is not necessary.


Black Carbon

— Has an iImpact en public health'and en the degradation
Off Structures

— |tISs a major player in the less ofiice and snew: In the
polar regions

— Alters regional climate and can be a driver in glebal
warming

‘Because the climate effects of “BC” aeresol depend
strongly on its physical and chemical properties, as
well'as on Its residence time and distrbution in the
atmosphere (Jacobson, 2001), a thorough
understanding of these properties and accurate
technigues for the determination of “BC” In the

atmosphere are deemed essential.” Andreae and
Gelencser; 2006
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Presentation Notes
This one you could also skip it, if you find this info has been said in talks before. You could rather mention the importance of this type of measurements and of BC and OC without showing the slide.



Typical Size-Resolved Thermograms for the Dry period

—— Stagel: Dp (0.048-0.064)

Fine Fraction
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Temperature, °C

Fine:

IIC concentrations are ~15 times higher. than in
the coarse fraction.

Tihe last peak (1" > 400" C)/is more predominant
(less volatile and highly refractory).

—— Stage9: Dp (1.624-2.426)
—— Stagel0: Dp (2.426-4.061)
—— Stagell: Dp (4.061-6.688)

200 300 400 500 600 700
Temperature, °C

Coarse:

Tihe first two peaks (more volatile
ORES) are more significant.

L_ess refractory. (below 400°C)
material.
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This is extra. I am not planning to use it!
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