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o Hm» Introduction

Snow-Pack - Air
—Xchange

- turbulent transport

- wind pumping
- diffusion through porous media

- partitioning
- diffusion in gas phase
- diffusion into bulk,qll,etc
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e [-{jm Lab Results: Partitioning of trace gases to ice surfaces

reversible

time (desorption mode) [min]

adsorption of
acetone

time (adsorption mode) [min]

Bartels-Rausch, T. et al., 2004. Geophysical Research
Letters, 31, p.L16110.
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Lab Results: Acetone

.- time (desorption mode) [min]
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Adsorption - Langmuir




PAUL SCHERRER INSTITUT

e -{jm» Short Summary

angmuir Adsorption
describes Laboratory experiments well

- reversible adsorption to specific adsorption sites
- saturation due to limited number of adsorption sites
- no adsorbate-adsorbate interaction

- environmental concentrations: linear range allows extrapolation from lab to
field
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Deff — Dair
X POrosity/tortuosity
x 1/adsorption

Porosity: 0.6
Tortuosity: 1.5
SSA: 12 m? kg™’

diameter: 400 - 500 pm

Partitioning to ice:
acetone = MeOH << acetic acid
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e [{m» Results: Diffusion of NO and VOC
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o [-{m» Take Home Message

Deff = Dair X pOrosity/tortuosity x 1/adsorption

Diffusion of adsorbing trace gases through snow-pack well described by
geometry and Langmuir adsorption
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Jm Limits of Langmuir approach

Normalized HCI Signal
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Jjm How to parameterize uptake
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e [-{m» Who to parameterize non-adsorptive uptake
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Partitioning to ice
... linear range well described by Langmuir/Henry
... this can be used to model diffusion through porous snow

... hon-linear range open to debate

PSI, January 29, 2010



