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Soot particle Ice Nucleation Ability:
Dependence on the Volatile Content
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Soot Particles Exert Radiative Effects via Cloud Interactions

Do soot particles forming ice crystals contribute to cirrus cloud formation ? (T < - 38 °C)
resulting in climate warming?
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The ice nucleation ability of soot particles depends on their morphology and surface properties
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演示者
演示文稿备注
Talk about cirrus cloud first then bring in soot, a product of incomplete combustion 
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Experimental Designh and Soot Samples Investigated
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Volatile mass in soot samples as a function of T °C (Under N, atmosphere)
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演示者
演示文稿备注
I would like to start with the experiment design and then show our four soot samples by introducing TGA measurement 


Brown soot (propane fuel-rich) Particles:
Property Characterization and Ice Nucleation Abilities

RH’. [%]
450 20 6 - T 0 140 150 160 170 180
! | [ ] 1O T T T T T T T T 0
I Mobility size - I _ ] \ | (a) T=-55°C, Brown:
® Particle mass- - —e— Air denuded - - : ]
[ 1 Fresh ] [ ——N, denuded ] - E qrt. =
400 415 - 7 Al ﬁz 1.
| g 1 N,denuded | - 1 - 101} + Fresh {10
; o 4} - | + Air denuded i _%::
€ t |V Airdenuded | N ; | + N2denuded | 4 % :
= uc';: - & - 1- - ‘Koop et al. (2000)] . )
o ) c L s ] ! : . ]
2 350] liog S | ; P
) ! | ! ] < 102f : £ o H10
_g [ - S % i _, . ] ! 75. - -
o = ] =2 A [ S
B 53 300} *1 .15 r L i i
O - . [ v - 0 ;e Njce 0
e _ - F > . AF = !
- ! | v i . total
f _ - <, (a) Brown - iy
HC_) 250 0 0 L | 1 | 1 | 1 | 1 : .
4 -4
Q9 (a) Brown soot 0 20 40 600 80 100 s 8 @ 9 100 105 110°
) RHw /o RH  [%]
¥ The size and mass of soot Soot-water interaction abilities  Soot particle activated fraction (AF)
£ particles at T=25°C as a function of relative humidity (RH)

» Thermal denuding induced aggregate compaction and wettability enhancement
promotes Brown soot (organic rich) homogeneous freezing more easily
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Black Soot (propane fuel lean) and Black Carbon Particles:
Ice Nucleation Abilities
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» Thermal denuding depresses Black soot (organic lean) homogeneous freezing

» Thermal denuding slightly regulates black carbon soot ice nucleation activities e
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Conclusions

N, atmosphere denuding (T = 300 °C)

' Volatiles Air atmosphere denuding (T = 300 °C)

» Thermal denuding modifies soot parficle surface wettability
» Results in soot aggregate morphology change

» Impacting soot particles ice nucleation activity
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