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Conditions in the Upper Rhein Graben

The Upper Rhein Graben is known for 

its potential for deep geothermal energy 

production with Temperatures Ó 150°C 

in Ó 3000 m depth.

Carboniferous granite aquifers (Sanjuan et al., 

Chem. Geol., 2016)

Brines are dominated by NaCl (~2 

mol/L) 

Main scale forming ions: Sr2+, SO4
2-, 

Ba2+(sulfate phases); As, Pb, Sb 

(sulfidic / elementary phases)

Dissolved CO2 + Ca2+ could form 

CaCO3 scalings. These can, however, 

efficiently be avoided by pressure 

control
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Agemar et al. 2018

Haas-Nüesch et al.,Geothermics 2018
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Scalings before and after sulfate inhibition
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Figures from: Haas-Nüesch et al.,Geothermics 2018

Before application of an inhibitor scalings

dominated by a (Ba,Sr,Ca)SO4 solid-solution 

+ minor (ca. 14 %) sulfide minerals 

(Pb,Sb,As,Cu)S or Galena (PbS)

Since application of 

a phosphonic acid 

based inhibitor, 

scales dominated 

by Galena (PbS) 

and amorphous (Sb, 

As) with minor Pb(0)
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What do the dendritic structures consist of?

Pb and S ca. 1:1; As and Sb with variable content; clearly not as sufides

No separate PbS and (As,Sb) phases discernible
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Haas-Nüesch et al.,Geothermics 2018
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Redox-Reactions of Pb, Sb, As (and Fe)

As and Sb reduced before Pb at pH 5 (and 7) in 2 M NaCl; all three far more

noble compared to Fe.

Electrochemical reduction of As, Sb, Pb in conjunction with Fe-Corrosion?

27.11.2018

Haas-Nüesch et al.,Geothermics 2018
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Scaling sampling campaign
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