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A case study of +he Soultz- Sous - Foréts geothermal site, France

generation from biotite - rich 9ram‘+e 3

'(Bg Hurray, Clément, Frm

Schmittbuhl, Berdmann ; 2020 )
Tristan SALZMANN, Arnaud TIECHE

and Avrera. VILAIN (Geoup 6 )

| Mﬂm; Hydrothermal aMeration of a biotite -
rich granite could lead Yo Hz generation (clean energy
source ). Some parameters of +he reactions have been

varied to see their impact on H, production.

| Method / Modelling approach :

Input solution: Hz

Geothermall

Na-C! brine Output solukon:
| pH=4.8 Geothermal

T= 430 40 200 °C —>| Am3
Eh=-400 +0 -300 mV I
l-0'(epresenha+ive reactive ce.li i 9granite
| Depth :3500 m

* Brine Circulating at 6 em fyr (.Darc:., rate )
. Porosi@ A

= Composition :plagioclase, auartz, k- Fe’dspar biotite
and amphibale ‘ ,

Production of Hp:[Fe?* — Fe3tye- = H,0es H*+0H"

€O, (9)+ H20 — 2H? 4 Co 2 -

H;=2H" + 2e ~

> Na- Cl brine

Fet* and Fe* (Fe) come from biokite and magnehite.

BeSMN‘S:

Effect of temperature and redox potential:

*3 main zones of H, generation

°If PCO, passes a threshold, Hz Production raises
Hydrcgen production:

Te:mpera‘l'ure,Eh and CO, have an impact on H; production
Thresholds above which Hy production increases:

. Eh 2>-400 mV }high H, production

| * Same Fe - oxidation mechanism

|« Granite therefore prc duces
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Discussions : ;
Evolution of the brine oPH stays ~ 5 (CO, - buffered) :
« Fe released is instantly precipitated
o Brine compasition almaost doesn ‘+ change

CO, effect ced
More CO, —* lower pH =» higher Eh =>more Fe* oxidation ~» more Hz PTOOY

-Qpen system : H, escapes — reachon continués
'Elosed system: Hp accumulates —> reaction stops

=> Efficient H, generation requires open circulation :
Comparison_with Hp production duringﬁ'?"’*""'s“"aﬂ of ultramafic rocks :

System assumption

+ Uliramafic rocKs contain for more Fe?' than 9'“""e
less total H,
Conclusion:

o Volume ¢f the granite reservoir . approx. Akm * """0? '«. °:‘"" ::?
- Other possibilities +o generate Hy (e.g. pyrite and radiolysss < "‘:‘, 7
Q: How can an EGS serve as an active desfabif'ser_ofl »‘"‘" "°"’"'e
in a reservoir given thalt +his mineral has survived over geolo -

gical time in the Guasi-clesed system ?
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