N
N

N

HAL

open science

Biogeochemical cycling of organic carbon, uranium and

sulfur in an alluvial aquifer

Noémie Janot, Juan S Lezama-Pacheco, D. Pham, D Hausladen, M E Jones, S

Fendorf, K H Williams, P E Long, P S Nico, C. Cismasu, et al.

» To cite this version:

Noémie Janot, Juan S Lezama-Pacheco, D. Pham, D Hausladen, M E Jones, et al.. Biogeochemical
cycling of organic carbon, uranium and sulfur in an alluvial aquifer. 245th ACS National Meeting,

Apr 2013, New Orleans, United States. hal-02537075

HAL Id: hal-02537075
https://hal.science/hal-02537075
Submitted on 8 Apr 2020

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-02537075
https://hal.archives-ouvertes.fr

ACS 245th National Meeting - Session ENVR Carbon Dynamics and the Biogeochemical Cycling of Major and Minor Elements

a ~ A Biogeochemical cycling of organic carbon, uranium and sulfur in an alluvial aquifer

g e reccoec] | HH
o b= ™\ ’\ N. Janot?, J.S. Lezama-Pacheco?, D.Q. Pham?, D. Hausladen?, M.E. Jones?, S. Fendorf?, K.H. Williams*, P.E. Long*, P.S. Nico?, C. Cismasu*, G.E. Brown?, J.R. Bargar? o\ =) S
NATIONAL ACCELERATOR LABORATORY N J Biogeochemical

IStanford Synchrotron Radiation Lightsource, 2Stanford University, 3Hayward High School, “‘Lawrence Berkeley National Laboratory. Research
njanot@slac.stanford.edu

Context Objectives

Uranium is a groundwater contaminant of concern in many DOE-LM and DOE-EM sites in the Colorado River Basin, USA. Under reducing conditions, the transformation of U(VI) to . Understand the biogeochemical linkages between C, S, and U in reduced sediments that help to
U(IV) results in its immobilization due to the relatively insoluble nature of U(IV). Natural reduction of uranium in organic-rich fine-grained sediments has been observed in several control the redox status of the aquifer and the mobility of uranium.

aquifers in the Colorado River basin, such as the U-contaminated Old Rifle and Naturita sites and is believed to be common at other similar sites. The release of uranium from
these so-called Naturally Reduced Zones (NRZs) that are seasonally or perennially exposed to oxygenated groundwater is believed to help maintain the persistence of high
dissolved U common to DOE sites in the Colorado River basin, presenting major challenges for site management and regulatory acceptance. Since microbial reduction of metals,
sulfate, and other elements in NRZ's is believed to be driven by enzymatic oxidation of organic carbon, the role of natural organic matter (NOM), the dominant electron donor in
most subsurface environments, is central to this problem.

Hypotheses

> U(IV) is reduced by NOM in low permeability zones:

. Assess the structure and functionality of organic carbon in naturally reduced sediments and its » Reduced sediments have smaller particle size than non-reduced sediments

association with other redox-sensitive elements (U, Fe, S . : : :
( ) » When particle size decreases, C, U and S concentrations increase

Characterize the molecular- and nano-scale speciation of U in these sediments.
> Organic carbon is co-located with Fe, S, U at the molecular scale

Develop process models for U(IV) product formation, transformation, and oxidation in aquifers.
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