PhD opportunity
Characterisation study of metals in sedimentary formation waters
General context : the knowledge of fluid composition in sedimentary basins is a key to understanding fluid-rock
interaction during diagenesis. Sedimentary formation waters are known for transporting variable quantities of
metals [1] and may be involved with the genesis of mineral deposits (Pb, Zn, Cu, U, Co, Ag…) [2]. In the frame of
CO2 capture and storage projects in deep saline aquifers, it is expected to displace and extract saline nonpotable waters form those deep aquifers [3]. Beneficiation of those saline waters by recovery of economically
highly valuable solutes (Li, Ni, V, Co…) is considered. However, the knowledge of the solute content of
sedimentary formation waters is still insufficient.
Objectives : the first objective will be to carry out a bibliographic survey and build a database of metal
concentration in sedimentary formation waters. The main challenge will be to unravel the relationships
between the following parameters : aquifer type (carbonate, siliciclastic…), temperature, salinity, pH, metal
concentration and speciation… The second objective will be to characterise the metals in sedimentary
formation waters for which the knowledge of concentration range is lacking. This will be done by in situ
sampling of formation waters as fluid inclusions. Fluid inclusion analysis will consist of determining their salinity
and trapping temperature (through microthermometry and Raman spectrometry) and their metal content
(through laser ablation – inductively coupled plasma – mass spectrometry – LA-ICPMS). The main challenge will
be to carry out high sensitivity analyses of trace elements in fluid inclusions using a high-resolution ICPMS
apparatus.
Purpose : the combination of the bibliographic survey and the new data will greatly contribute to the
fundamental knowledge of fluid composition in sedimentary basins and the mechanisms of metal enrichment.
Lastly, the results will help building a decision tool for feasibility of metal recovery from extracted waters in CO2
capture and storage projects in deep saline aquifers.
Desired profile : the candidate must have a Master degree or equivalent, with a solid knowledge of
geosciences. Ideally the candidate will have operational competencies in geochemical analysis (if possible fluid
inclusion analysis) and geographic information systems (e.g. ArcGIS, QGIS), database management software
(e.g. ACCESS) and geochemistry software (e.g. IoGAS, The Geochemist’s Workbench, PHREEQC).
Location : GeoRessources – Université de Lorraine – CNRS – CREGU : http://georessources.univ-lorraine.fr/en
Funding : TOTAL company for 36 months.
Monthly gross salary : 1 825 €.
Start date : between April and early October 2019 according to candidate’s availability.
Supervision and contact persons: main supervisor : Michel Cathelineau (michel.cathelineau@univ-lorraine.fr);
co-supervisors : Antonin Richard (antonin.richard@univ-lorraine.fr), Marie-Christine Boiron (mariechristine.boiron@univ-lorraine.fr). Contact persons at TOTAL company : Frank Despinois
(frank.despinois@total.com), Claude Gapillou (claude.gapillou@total.com).
Candidatures: send a CV, a letter of motivation and the name of two referees by email to the five contact
persons above before March 31th.
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