This is a repository copy of Stabilisation and fractionation of carbon in manganese oxides.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/85777/
Version: Accepted Version
Proceedings Paper:
Johnson, KL, Peacock, CL, Gray, ND et al. (2 more authors) (2014) Stabilisation and
fractionation of carbon in manganese oxides. In: Abstracts of Papers of the American
Chemical Society. 247th ACS National Meeting and Exposition, 16-20 Mar 2014, Dallas,
Texas, USA. American Chemical Society .

Reuse
Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.
Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

American Chemical Society Spring Meeting

The Stabilisation and Fractionation of Carbon in Manganese Oxides
Karen Johnson1, Neil Gray1, Elisa Lopez-Capel1, Graham Purvis1, Caroline Peacock2
and Ed Tipping3
1School

of Engineering and Computing Sciences, Durham University, DH1 3LE, UK.
Karen.Johnson@durham.ac.uk
2School of Earth & Environment, University of Leeds, Leeds, LS2 9JT, UK.
3Centre for Ecology & Hydrology, Lancaster Environment Centre, Lancaster, LA1
4AP, UK.

Abstract
The sequestration of carbon in sediments results in an overall removal of CO 2
from the atmosphere (Burdige, 2006) and an understanding of both its prevalence
and modes of formation is crucial to understand the carbon cycle. Here we present
evidence for the first time on the intercalation, stabilisation and fractionation of
dissolved organic matter (DOM) as molecularly uncharacterized carbon (MUC) within
manganese oxide minerals in modern sediments. The manganese oxide is present
as coatings in a clean water treatment works filter bed (Mosswood WTW,
Northumberland, UK, Co. Durham, UK, 54°51°N - 53°59°W) and has a Total Organic
Carbon of 3.0% (n=6) and Total Inorganic Carbon of 0.5%(n=6). The organic carbon
is not extractable using conventional solvents or acids/bases and it can be therefore
operationally defined as kerogen (Durand, 1980, Vandenbroucke, 2007). We
conclude that the role of manganese oxides in stabilising and fractionating carbon in
sediments has been previously overlooked and this is an area where more research
is needed in order to help fully understand the preservation mechanism for carbon in
sediments.

