ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/332098742

On-field measurements of CO 2 isotope composition of diffuse degassing
from soils in volcanic areas: Delta-ray setup for direct measurements in the
0-100% vol. range

Conference Paper - April 2019

CITATIONS READS
0 42
4 authors:
Marco Camarda Giorgio Capasso
National Institute of Geophysics and Volcanology National Institute of Geophysics and Volcanology
58 PUBLICATIONS 398 CITATIONS 68 PUBLICATIONS 1,249 CITATIONS
SEE PROFILE SEE PROFILE
Roberto M. R. Di Martino Rocco Favara
National Institute of Geophysics and Volcanology National Institute of Geophysics and Volcanology
40 PUBLICATIONS 119 CITATIONS 141 PUBLICATIONS 2,558 CITATIONS
SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project long-term monitoring of volatiles emanations in volcanic areas for a multidisciplinar approach to active processes View project

Project The Complex Scenarios Causing CO2 Increase in the Atmosphere View project

All content following this page was uploaded by Roberto M. R. Di Martino on 30 March 2019,

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/332098742_On-field_measurements_of_CO_2_isotope_composition_of_diffuse_degassing_from_soils_in_volcanic_areas_Delta-ray_setup_for_direct_measurements_in_the_0-100_vol_range?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/332098742_On-field_measurements_of_CO_2_isotope_composition_of_diffuse_degassing_from_soils_in_volcanic_areas_Delta-ray_setup_for_direct_measurements_in_the_0-100_vol_range?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/long-term-monitoring-of-volatiles-emanations-in-volcanic-areas-for-a-multidisciplinar-approach-to-active-processes?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/The-Complex-Scenarios-Causing-CO2-Increase-in-the-Atmosphere?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marco-Camarda?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marco-Camarda?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Institute_of_Geophysics_and_Volcanology?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marco-Camarda?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giorgio-Capasso?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giorgio-Capasso?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Institute_of_Geophysics_and_Volcanology?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giorgio-Capasso?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Roberto-Di-Martino-2?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Roberto-Di-Martino-2?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Institute_of_Geophysics_and_Volcanology?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Roberto-Di-Martino-2?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rocco-Favara?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rocco-Favara?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/National_Institute_of_Geophysics_and_Volcanology?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Rocco-Favara?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Roberto-Di-Martino-2?enrichId=rgreq-b9766578c92be9a4962a3d32a43a9fc7-XXX&enrichSource=Y292ZXJQYWdlOzMzMjA5ODc0MjtBUzo3NDIxODQxODU3NjU4OTBAMTU1Mzk2MTkwNzc5Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf

Geophysical Research Abstracts
Vol. 21, EGU2019-5166, 2019

EGU General Assembly 2019 EG U
© Author(s) 2019. CC Attribution 4.0 license.

On-field measurements of CO- isotope composition of diffuse degassing
from soils in volcanic areas: Delta-ray setup for direct measurements in
the 0-100% vol. range

Marco Camarda, Giorgio Capasso, Roberto M. R. Di Martino, and Rocco Favara

Istituto Nazionale di Geofisica e Vulcanologia, sezione di Palermo, Palermo, Italy (robertomr.dimartino @ gmail.com)

Volcanoes release carbon dioxide in the atmosphere and have been targeted as potential contributors to the global
warming. Despite the evidences lay against these conjectures, the accurate estimation of the release of CO2 of
volcanic origin in the atmosphere is currently unavailable because both not all the volcanoes of the world are
satisfactorily monitored, and the estimations available for monitored volcanoes are often discordant. At the same
time, the available estimate for the monitored volcanoes can be different according to the state of activity of the
volcano.Multiple sources can be effective in the release of CO5 in volcanic zones as demonstrated by the isotopic
fingerprinting of CO,. Better estimates of the amount of carbon dioxide released by different sources represent
one means of improving the accuracy of the estimation of the CO, budget in environmental systems and reducing
the knowledge gaps related to the effects of the carbon cycle in the Earth-climate system. The coupled approach
of carbon isotope and CO, flux measurements allows the precise identification of different sources, and enables
the evaluation of the mass contribution of each source to the carbon dioxide emissions.

From a volcanological perspective, it is well known that the amount of COs, released by soils before and during
periods of unrest increases appreciably, similar to the amount of carbon dioxide released from the craters of the
volcanoes.

This study focuses on the application of a DeltaRayTM from Thermo Scientific, and reports the development of
an innovative method for directly determining in the field the isotope composition of carbon dioxide discharged
by soils at concentrations from atmospheric to 100 vol %. To settle the DeltaRayTM to the determination of the
isotope composition of soil gases, a sampling method has been designed to analyse the isotope composition of
the CO- in a gas sample of unknown CO- concentration, reduce the measurement operation time without loss of
accuracy, and measure the isotope composition of the CO, without changing the instrument configuration.

The results of the first application on Vulcano (Aeolian Islands) are reported in order to evaluate the amount
of hydrothermal COy discharged by soils. The amount of hydrothermal CO; released by soils is not negligible
because of the specific extent of the degassing surface. For the first time, the budget of the CO, of hydrothermal
origin discharged by soils on Vulcano was computed separately from the contribution of the biogenic source, and
the data indicate a degassing area that is wider than that previously reported in the literature.

Furthermore, the synchronous and extensive investigation of both the spatial distribution of the carbon isotope
composition of COz and the CO, flux provides a better assessment of the amount of CO, of deep origin.
Monitoring of this type of CO- represents a step forward in the evaluation of the volcanic hazard.


https://www.researchgate.net/publication/332098742

