Fully-funded PhD position on “Bioremediation of radioactively contaminated land”

Applications are invited for an NDA-funded project on “Bioremediation options for UK radwaste impacted land”

based at the University of Manchester in collaboration with the National Nuclear Laboratory.

The remediation of large nuclear facilities, such as Sellafield, is challenging & costly. However, microbial processes
offer cheap & scalable bioremediation approaches that can be applied to such sites with minimal engineering input.
By stimulating naturally-occurring microbial processes “in situ”, sediment-dwelling bacteria are able to fix
problematic radionuclides into new “biominerals”, preventing migration off-site and through the biosphere. These
“bioremediation” techniques have been tested at nuclear sites in the US, but not yet in the UK. As they depend on
the chemistry of the sediments at a given site, and the microbes that they support, work must be done to see if they
will be effective at NDA sites. Several alternative approaches are possible, and this project will assess the best
option(s) in terms the efficiency of radionuclide removal, & the long-term stability of the radionuclide-containing

biomineral phase under field-relevant conditions.

The studentship will be based in two state of the art research centres in The School of Earth, Atmospheric and
Environmental Sciences (SEAES), at the University of Manchester. The Radwaste and Decommissioning
Research Centre in SEAES is a new centre focusing on underpinning the management and geo-disposal of legacy
radioactive wastes including the contaminated land legacy. It has been supported by >£5M investment from RCUK
and industrial sources, and will have new state of the art radiochemistry and molecular ecology laboratories when
the student starts. The student will also have access to a large suite of dedicated laboratories within the
Williamson Research Centre for Molecular Environmental Science (WRC) at the University of Manchester, which
has also received more than £5M investment over the last decade and houses state of the art equipment for
molecular environmental studies. The student will also benefit from the facilities at NNL including state of the art
laboratories for radiochemical studies at high levels of radioactivity at its Central Laboratories located at the
Sellafield Site, and extensive experience in undertaking site investigations for most of the NDA estate and an

internationally renowned capability for biogeochemical modelling which will support this study.

For further details please contact Professor Jon Lloyd (jon.lloyd@manchester.ac.uk)

References

Law GTW, Geissler A, Lloyd JR, Livens, FR, Boothman, C, Begg, JDC, Denecke, MA, Rothe, J., Dardenne, K.,
Burke, IT, CHarnock, JM and Morris, K (2010) Geomicrobiological Redox Cycling of the Transuranic Element
Neptunium. Environmental Science and Technology 44 8924-8929 DOI: 10.1021/es101911v

Geissler, A., Selenska-Pobell, S, Morris' K, Burke, I.T., Livens, F.R. & Lloyd, J.R. (2010) The microbial ecology of
land and water contaminated with radioactive waste; towards the development of bioremediation options for the
nuclear industry. In Batty, L.C., Hallberg, K., Jarvis, A.P. (Eds) The Ecology of Industrial Pollution: restoration,
remediation and preservation. Cambridge University Press, UK pp 226-241

Cutting, R.S., Coker, V.S., Telling, N.D., Kimber, R.L, Pearce, C.l., Ellis, B.L., Lawson, R.S., van der Laan, G.,
Pattrick, R.A.D., Vaughan, D.J., Arenholz, E. and Lloyd, J.R. (2010) Optimizing Cr(VIl) and Tc(VII) remediation
through nano-scale biomineral engineering. Environmental Science and Technology 44 2577-2584

Lear, G., McBeth, J.M., Boothman, C., Gunning, D., Ellis, B.L., Lawson, R.S., Morris, K., Burke, I.T., Bryan, N.D.,
Brown, A.P., Livens, F.R. & Lloyd, J.R. (2010). Probing the Biogeochemical Behavior of Technetium Using a Novel
Nuclear Imaging Approach. Environmental Science and Technology 44 156-162 doi 10.1021/es802885r
Renshaw, J.C., Law, N., Geissler, A.G., Livens, F.R. and Lloyd, J.R. (2009) Impact of the Fe(lll)-reducing bacteria

Geobacter sulfurreducens and Shewanella oneidensis on the speciation of plutonium. Biogeochemistry. 94 191-
196 DOI 10.1007/s10533-009-9318-8


http://apps.isiknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=2&SID=X1Ii7592IhpLNM5D72i&page=1&doc=2
http://apps.isiknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=2&SID=X1Ii7592IhpLNM5D72i&page=1&doc=2

Wilkins, M.J., Livens, F.R., Vaughan, D.J., Beadle, |. and Lloyd, J.R. (2007) The Influence of Microbial Redox
Cycling on Radionuclide Mobility in the Subsurface at a Low-Level Radioactive Waste Storage Site Geobiology 5
293-301

Wilkins, M.W., Livens, F.R., Vaughan, D.J. and Lloyd, J.R. (2006) The impact of Fe(lll)-reducing bacteria on
uranium mobility Biogeochemistry 78 125-150

Renshaw, J.C. Laura J. C. Butchins, Francis R. Livens, lain May, John M. Charnock and Jonathan R. Lloyd (2005)
Bioreduction of uranium: environmental implications of a pentavalent intermediate. Environmental Science and
Technology 39 15 5657-5660

Lloyd, J.R. and Renshaw, J.C. (2005) Bioremediation of radioactive waste: radionuclide-microbe interactions in
laboratory and field-scale studies. Current Opinion In Biotechnology 16 254-260



