N
N

N

HAL

open science

Raman Analysis of ice-gas co-deposits generated from
mass spectrometry calibrated vapor mixtures

Adriana Oancea, Cristian Focsa, Benjamin Hanoune, Bertrand Chazallon

» To cite this version:

Adriana Oancea, Cristian Focsa, Benjamin Hanoune, Bertrand Chazallon. Raman Analysis of ice-
gas co-deposits generated from mass spectrometry calibrated vapor mixtures. European Geosciences

Union General Assembly, Apr 2007, Vienne, Austria. . hal-04429158

HAL Id: hal-04429158
https://hal.science/hal-04429158

Submitted on 31 Jan 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04429158
https://hal.archives-ouvertes.fr

Raman Analysis of ice-gas co-deposits generated from mass spectrometry calibrated vapor mixtures %

A. Oancea (1), C. Focsa (1), B. Hanoune (2), B. Chazallon (1) "
igeria

(1) Laboratoire de Physique des Lasers, Atomes et Molécules (PhLAM), Université Lille 1, UMR 8523, Bat P5, Cerla FR-CNRS 2416, 59655 Villeneuve d’Ascq, France (chazallon@phlam.univ-lille1.fr),

(2) Laboratoire de Physico-chimie des processus de combustion et de I'’Atmosphere, Université Lille 1, 59655 Villeneuve d’Ascq, France, .
Mass spectrometry experimental set-up
Pressure
INTRODUCTION RESULTS Dt e
« Light volatile organic compounds (methanol, ethanol, formaldehyde) are intermediate products in the oxidation of .
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atmospheric hydrocarbons. They are closely linked to the production of HOx, the main atmospheric oxidant. These trace P=1,03 &-06 Torr
gases interact with water and may affect the chemistry of the troposphere. Recent studies in polar regions showed that
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the concentration of several VOCs (HCHO, C,H,O etc) in the lower troposphere is higher than expected from model
calculations. It is suggested that the source of these species is related to snowpack chemistry Hutterli etal., GRL, 1999, Dominé &
Shepson, Science, z002. Further, large missing source of formaldehyde have been reported in the upper troposphere. This has
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been tentatively explained by the heterogeneous oxidation of methanol on the ice surfaces Jaegié et al..JGR 2002.
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A characterization of the condensed phase of the ice-gas system is therefore necessary, more particularly of the

measurement

equilibrium solubilities of gaseous species in ice. Indeed, the incorporation of dopants may induce changes in the ice inlet
structure that can lead to the ice amorphization, or to the formation of a hydrate crystal or a solid solution. mi‘,;naim . -
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n spectra of different formaldehyde-based compounds Raman spectra of co-deposited Methanol:H,0O mixture and ethanol:H,0 mixture

Vapor liquid equilibrium data of H,0-H,CO aqueous solutions
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+ A comparison with predicted values is shown, using aqueous solution. Note the stricking spectral differences of hydrates crystallized in frozen solution (composed of hydrated N N
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oligomers) and hydrates formed by deposition of vapor collected above the solution (, and subsequent annealing (composed of
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