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Climate models vs. AERONET Observations

𝑅𝐹 = 𝐴𝐴𝑂𝐷�𝑅𝐹𝐸
Direct Radiative forcing, 𝑅𝐹:
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iii) Surface Growth (SG) by HACA mechanism [4-6]:

C2H2

Black 
Carbon

𝑟!"#" [4]

𝛽#$!$ [6]
Mass Balance 

for each C2H2 reaction

H

H2

ii)     Discrete Element Modeling (DEM) 
of Particle Motion and Coagulation during Combustion [3]

Discrete Element Modeling (DEM)
i) Initial configuration inception has 

largely ended.
T = 1830 K
𝑑%,' = 2 nm

𝑁('(,' = 4.5·1016 m-3

[1,2]
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m

[3] Goudeli, E.; Eggersdorfer, M. L.; Pratsinis, S. E. Langmuir 2015, 31,1320.
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Climate impact of Black Carbon
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Climate impact of Black Carbon

3 - 5 W/m2

0.75 - 1.25 oC
Increase!



Conclusions

Black Carbon agglomerate 𝐴𝐴𝑂𝐷
in excellent agreement with 

AERONET observations.

Light absorption of Black Carbon is 
enhanced by PP light scattering 

due to the agglomerate structure 
and NOT 𝑑%, 𝑑&!

Accounting for the realistic black 
carbon morphology enhances its 

direct 𝑹𝑭 by 25-50 %!
G.A. Kelesidis, D. Neubauer, L.-S. Fan, U. Lohmann, S.E. Pratsinis, Environ. Sci. Technol. (2022) in press: doi.org/10.1021/acs.est.2c00428.



||Platzhalter Logo/Schriftzug
(Anpassung im Folienmaster: Menü «Ansicht» à «Folienmaster») 2727.05.2016gkelesidis@ptl.mavt.ethz.ch

Thank you for listening


