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Ronald J. Bakker

Resource Mineralogy

Department of Applied Geosciences and Geophysics
Montanuniversity Leoben

Austria

bakker@unileoben.ac.at



Fluid System H,0O-NaCl in Fluid Inclusions

what do we know?
what can we calculate?

what equations do we use?
what are the uncertainties?

do we still need to discuss about this?

do you need help?



Iso-T,, lines

experimentally determined with synthetic fluid inclusions

Llines of constant homogenization
temperature are linear in temperature-
pressure space and can be represented
by the following: P=A, + A,-T*

Zhang & Frantz (1987)



Iso-T,, lines

P =A1(W) +A2(W)T

Bodnar & Vityk (1994)

Bodnar (1995)
Lecumberry-Sanchez et al. (2012)
Steele-Maclnnes et al. (2012)

do they really look like this?
is this consistent with thermodynamic models?



synthetic fluid inclusions p-T-V-x modelling

Iso-T,, lines Isochores

volumetric properties host crystal
(quartz)

Iso-T,, lines Isochores



p-T-V-x modelling

Driesner & Heinrich (2007)



example accuracy
p-T-V-x data - model

data Gehrig et al. (1983)



p-T-V-x modelling

empirical modification of a
unified Helmholtz energy

function of pure H,0O
(Haar et al., 1984)

}

HzO-NHCl

(Driesner & Heinrich, 2007)



Software: AgSo-NaCl

Bakker (2018) Computers and Geosciences, vol. 115, 122-133

module: Isochore



Software: AgSo-NaCl

isochore
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comparison iso-T,, curves

LV

Bodnar (1994)
AqgSo-NaCl



Software: AqSo-NaCl

iso-T;, line isochore
625.8 °C 28 cm?3/mol
x(NaCl) = 0.5
T., (SLV—SL) =545.2 °C T., (SLV—>SL) = 565.4 °C

T, (SL>L) = 625.8 °C T, (SL—L) = 625.8 °C



Software: AqgSo-NaCl

starting point of isochore / iso-T,, curve

bubble-point curves

isobars

HOKIEFLINCS H20-NACL
AqgSo-NaCl



Software: AgSo-NaCl

example text file of an isochore



Software: AgSo-NaCl

properties fluid inclusions along
isochore or iso-T,, line



what about

homogenization to the vapour phase

impossible to detect?

Bodnar et al. (1985)
Sterner (1992)



no - yes

you cannot make a general statement

all lines are calculated with AqSo-NaCl

(without taken into account the morphology of inclusions)



apparent homogenization

—

all lines are calculated with AqSo-NaCl

underestimation of = 10" results in a 1% density difference



can | tell the difference?



conclusions

software AqSo-NaCl produces proper iso-T;, curves that

are significantly different from correlation-equations
(combining thermodynamic modelling of fluid with quartz properties)

accuracy of this model is superior to correlation-equations

fluid inclusions properties can be modelled in the entire p-T-V-x space

because vapour, liquid, and solid phases are involved
(modellling is not restricted to hom. liquid field)



