N

N

Use of two new Na/Li thermometric relationships for
geothermal fluids in volcanic environments

Bernard Sanjuan, Ragnar Asmundsson, Romain Millot, Brach Michel

» To cite this version:

Bernard Sanjuan, Ragnar Asmundsson, Romain Millot, Brach Michel. Use of two new Na/Li ther-
mometric relationships for geothermal fluids in volcanic environments. Goldschmidt Conference 2012,
Jun 2012, Montréal, Canada. hal-00662009

HAL Id: hal-00662009
https://brgm.hal.science/hal-00662009

Submitted on 22 Jan 2012

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://brgm.hal.science/hal-00662009
https://hal.archives-ouvertes.fr

Sample Abstract: Goldschmidt 2012
Complete abstract must fit in 1 column (maximum)

Use of two new Na/Li thermometric
relationships for geothermal fluids in
volcanic environments

BERNARD SANJUAN'", RAGNAR ASMUNDSSON?,
ROMAIN MILLOT’AND MICHEL BRACH?

'BRGM, Department of Geothermal Energy, Orléans, France,
b.sanjuan@brgm.fr (* presenting author)

2Tiger Energy Services, Taupo, New Zealand,
ragnar.asmundsson@tigerhd.com

3BRGM, Department of Metrology, Monitoring and Analysis,
Orléans, France, r.millot@brgm.fr, m.brach@brgm.fr

Thermometers such as Silica, Na/K, Na/K/Ca, Na/K/Ca/Mg or
3180 (H20-S04), based on empirical or semi-empirical laws derived
from chemical equilibrium reactions between water and minerals in
the deep reservoirs, are commonly used in geothermal exploration in
order to estimate the reservoir temperatures. Unfortunately, these
estimations are not always concordant because of processes which
can perturb the chemical composition of the fluids during their
ascent up to the surface (water mixing, fluid cooling, etc.). Given
these discordances, auxiliary thermometers such as Na/Li, based on
statistical relationships, were also developed. As Li is rather lowly
reactive, the use of this thermometer can give more reliable
temperature estimations. Presently, three different Na/Li relationships
([11, [2]) are mainly available according to the fluid salinity and the
geological environment (volcanic/granitic and sedimentary rocks).

This study carried out in the framework of the European HITI
project (HIgh Temperature Instruments for supercritical geothermal
reservoir characterization and exploitation) with the collaboration of
ISOR Iceland Geosurvey proposes two new Na/Li thermometric
relationships. The first concerns the fluids derived from high-
temperature seawater-basalt interaction processes existing in the
oceanic ridges and rises as well as in the emerged rifts such as those
of Iceland (Reykjanes, Svartsengi and Seltjarnarnes geothermal
fields) and Djibouti (Asal-Ghoubbet and Obock geothermal areas). It
can be expressed as follows:

Log (Na/Li in mol/l) = 920/(T°K) + 1.105 (* = 0.994).

The second relationship, developed using dilute fluids collected
only from Icelandic geothermal wells in the 100-325°C range and
surprisingly close to that determined by Fouillac and Michard (1981)
for volcanic saline fluids at temperatures higher than 200°C, is:

Log (Na/Li in mol/l) = 1786/(T°K) - 0.936 (t* = 0.976).

The uncertainty on temperature estimation is + 25°C for both
relationships. These results confirm that the Na/Li ratios not only
depend on temperature but also on other parameters. The nature of
the reservoir rocks and fluid seems to be the most influent one. Some
case studies in the literature and thermodynamic considerations
suggest that the Na/Li ratios could be controlled by chemical
equilibrium reactions involving different mineral assemblages where
illite and micas would be, however, always present.

[1] Fouillac Ch. and Michard G. (1981) Geothermics, 10, n°1, 55-70.
[2] Kharaka and Mariner (1989) Naeser and McCulloch Eds,
Springer-Verlad, New York, 99-117.
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