CNRSI IR LYON, France




Context and scientific objectives

SOLAS Theme 4
“Interconnections between aerosols clouds and ecosystems”
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Context and objectives (continued)

Yet many recent studies indicate a role of surfactants

In [aboratory.
Ruehl et al. 2012; 2014...
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= Objectives of our project

- Isolate & characterize aerosol surfactants directly
- Develop alternatives to “on-line” techniques

- Determine their role on cloud formation

- Determine sources and/or link with ecosystems



Methodology

- Collect aerosol samples on filters water  solid-liquid  surfactant

- Isolate aerosol surfactants by =& extraction extraction extract

targe.t-ted double extraction | — % @ + @
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- SuUrrace tensiorn rmeasurernents

Hanging droplet technique (V,,, =40 uL, &, = 1 mm)

- Conceniration rmeaasurernents
Colorimetric methods: dyes specific for anionic,
cationic or non-ionic surfactants
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- Cnernical analysis (MY, LCNWIS...) s



Main results
1. Relative surface tension curves:

Much stronger surfactants than expected present in

PM1, PM2.5, PM10 aerosol fractions
Ekstrom et al. 2010, Baduel et al. 2012, Gerard et al., 2015
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Main results (continued)
2. Dynamic surface tension study of atmospheric

surfactants:
Atmospheric surfactants need 2 30 s to equilibrate in
aerosoliparticles = explains why: en-line instruments
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Main results (continued)
3. Absolute concentrations & surface tension

curves:
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Absolute surface tension curves
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- Surfactants concentrated enough to affect complete activation

- Curves in typical range for microbial surfactants = biological
origin ?



Main results (continued)

3. Source apportionment:
Correlations with seawater chiorophylil
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= Possible marine & biological origin  (Gerard et al. 2015)
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Conclusions

Presence of strong surfactants (o <40 mN/m) in atmospheric aerosols
now well established

Concentrated enough to affect entire cloud droplet activation process

Now pessSible to investigate Sources and other properties (molecular
structure...)= |arge progress expectedinmearfutire
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Thank You !
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