


T>100 °C

Cloud droplet activity of soot
particles after long-term exposure
to ozone and a-pinene




Cloud Condensation Nuclei Activity




loud Condensation Nuclei Activity




Continous-flow Stirred Tank Reactor (CSTR)

= 100 nm soot particles
= 16h aging time
= miniCAST brown / black
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mIiniCAST Soot + 200 ppb O,

CBw '&0” CBk ‘so"
fuel / air - ratio 1.03 0.95
organic car:aon 30 — 60% ~ 10%
content [']

super saturation activation time (t,.) / min

1.2 % ===

1.4 % 733

1.6 % 568
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ETH:zurich
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Soot + O, + volatile organic compounds (VOCs)
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a-pinene Pine tree
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Idea: a-Pinene coating and oxidation
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mIiniCAST Soot + 200 ppb O, + a-pinene
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fuel / air - ratio
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CBw ‘&0"
unaged O, + pinene + 16 h

d=100nm  d=115nm
m=025fg »  m>050fg

- 100 nm 5
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a-Pinene; homogenous oxidation
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What do learn from that?

= CBw becomes CCN-active faster ‘ . ‘ O @ @

than CBk upon exposure to O,

. CCN—activityf with a-pinene + O,

= no difference between CBk and CBw

o B o6

Lo

= (Gas phase oxidation of a-pinene
and condensation
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Photography
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Stages of the experiment
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Stages of the experiment
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Residence Time Distribution (CSTR)
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vs O, at 25°C
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vs O, at 25°C
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Temperature dependency at 200 ppb O,
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Langmuir-adsorption
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What is soot?

soot aggregate soot primary particle soot crystallite
50-500 nm 5-50 nm 0.5-5 nm



iNiICAST Soot
mint 0 CBw '&0" CBKk 'so"

super saturation activation time (t,.,) / min

0.4 %

0.6 %

0.8 %

1.0 %

1.2 %

1.4 %

1.6 %
IACETH Franz Friebel | 25.06.19 | 28




/

)

e o
0.001 * 0.01 0.1 :
: rlum]
Nucleation :  Aitken Accumu-
: lation
mode mode )
mode —

Sulfuric acid

o
AccV  Spot Magn
I60kV 50 9853x

fnever | euwd 19 | 29



Primary Particle *Hyo, Secondary Particle

Combustion Process primary H,0
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Soot surface chemistry. [5]
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ETH:zurich
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Size distribution of soot (Karjalainen et al., 2014)
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Sharing is caring
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mass and diameter /

-

N

N
|

108

104

diameter / nm
diameter / nm

100
0.7

0.6

0.5
gt
-

0.4 +ﬁﬂ##*

03__ﬁ# -
0.2+ 0.2

mass </> fg
%
¥
|

mass / fg

0.1 - | I | I 0.1- l | | I I

0 200 400 600 800 0 200 400 600 800 1000
0.0 I T I I T | 0.0 T I I I I |

0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
duration / min duration / min 4




