
Geophysical Research Abstracts, Vol. 9, 00036, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-00036
© European Geosciences Union 2007

Comparison of quantification methods to measure
fire-derived (black/elemental) carbon using reference
materials from soil, water, sediment and the
atmosphere
K. Hammes (1), M.W. I. Schmidt (1), R.J. Smernik (2), L.A. Currie (Ret.)(3), W. P.
Ball (4), T.H. Nguyen (4), P. Louchouarn (5), S. Houel (5), Ö
(1) Department of Geography, University of Zurich, Winterthurerstrasse 190, Zurich 8057,
Switzerland, (2) Soil and Land Systems, School of Earth, Environmental Sciences, University
of Adelaide, Waite Campus, Urrbrae SA 5064, Australia, (3) National Institute of Standards
and Technology, Gaithersburg, MD 20899, USA, (4) Department of Geography and
Environmental Engineering, Johns Hopkins University, USA, (5) Department of Earth and
Environmental Sciences, Geoscience Bldg, Rm 110, Lamont-Doherty Earth Observatory,
Columbia University, P.O. Box 1000, 61 Route 9W. Palisades, New York 10964-8000, (6)
Department of Applied Environmental Science (ITM), Stockholm University, SE-106 91
Stockholm, Sweden, (7) CSIRO Land and Water, Glen Osmond, Australia, (8) Department of
Earth Science, Rice University, Houston, USA, (9) State Key Laboratory of Organic
Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, P.R. China, (10) Department of Geological Sciences and Environmental
Studies, Binghamton University, Binghamton, New York, USA, (11) Environmental Molecular
Science Institute, Ohio State University, 100 W. 18th Ave. Columbus, Ohio 43210, USA, (12)
Department of Chemistry and Biochemistry, University of Denver, Denver, USA, (13)
Geologischer Dienst NRW, De-Greiff-Str. 195, 47803 Krefeld, Germany, (14) Department of
Oceanography, University of Hawaii, USA, (15) Institute of Crop Science and Resource
Conservation, Division of Soil Science, University of Bonn, Nussallee 13, 53115 Bonn,
Germany, (16) Air Quality Research Division, Atmospheric Science and Technology
Directorate, Science and Technology Branch, Environment Canada, Canada , (17) R.M.
Parsons Laboratory, MIT 48-413, Department of Civil and Environmental Engineering,
Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, USA, (18)
Laboratoire de Chimie Bioorganique et Organique Physique, UMR CNRS 7618 BIOEMCO,
Ecole Nationale Supérieure de Chimie de Paris, France, (19) Laboratoire Biogéochimie et
écologie des milieux continentaux, Site du Centre INRA Versailles-Grignon, Bâtiment Eger,



78850 Thivernal-Grignon, France, (20) Institute for Soil Science and Plant Nutrition, Martin
Luther University, Halle-Wittenberg, Germany, (21) Department Biogeoquímica y Dinámica
de Contaminantes, Instituto de Recursos Naturales y Agrobiología de Sevilla (IRNAS-CSIC),
Av Reina Mercedes, 10- 41080, Sevilla, Spain, (22) School of Civil Engineering and
Geosciences, University of Newcastle upon Tyne, Newcastle NE1 7RU, UK, (23) Analysis and
Air Quality Division, Environmental Technology Center, Ontario, Canada

(hammes@geo.unizh.ch / Fax: +41 44 635 6848 / Phone: +41 44 635 5227)

Black carbon (BC), the product of incomplete combustion of fossil fuels and biomass
(called elemental carbon in atmospheric sciences (EC)), was studied in terms of its
chemical and physical properties that dictate its resistance to decomposition in the
environment. BC was quantified in 12 different materials by 17 laboratories from dif-
ferent disciplines, using seven different methods. The materials were divided in three
classes: (1) potentially interfering materials, (2) laboratory-produced BC-rich mate-
rials, and (3) BC-containing environmental matrices (from soil, water, sediment and
the atmosphere). This is a first comprehensive intercomparative study (multi-method,
multi-lab, multi-sample), focusing mainly on methods used for soil and sediment BC
studies. Results from the different methods were variable. BC as proportion of organic
carbon (OC) for the BC-rich materials showed insightful differences: for soot it var-
ied from 26-96%, for the wood char 0-100% and for the rice char 2-83%. Two harsh
chemical/thermal oxidation methods were able to distinguish between highly con-
densed soot BC and less condensed char BC. Most methods measured BC in varying
amounts in materials that per definition does not contain fire-derived organic carbon.
We found that atmospheric BC quantification methods cannot be used for soil and
sediment studies since the definition of BC as light-absorbing material irrespective of
its origin is incorporated in its methodology. This is a source of biases when applied
to terrestrial and sedimentary materials. This study has made clear that any attempt to
merge data generated via different methods must consider the different, operationally
defined analytical windows of the BC continuum detected by each technique, as well
as the limitations and potential biases of each technique. A major goal of this ring
trial was to provide assistance in making this choice for BC quantification in soil and
sediment studies. In this manuscript we summarize what we see as the advantages and
disadvantages of each method, based mainly on the results of the ring trial. In future
studies, we strongly recommend the calibration of all methods analyzing for BC in
soils and sediments against the set of BC reference materials analyzed here.


