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Fluids are involved Fluids are involved in in mostmost geological processes geological processes

Properties Properties of of fluidsfluids: : „„Equation Equation of Stateof State““

GeologicalGeological Fluids  Fluids ::

1. H1. H22OO

3. 3. Salts Salts ((NaCl-KClNaCl-KCl, , dissolved speciesdissolved species))

4. 4. Ionic speciesIonic species

2. Gases (CO2. Gases (CO22-CH-CH44-N-N22-H-H22S, S, dissolved speciesdissolved species))



Statement 1aStatement 1a

Every published Equation Every published Equation of Stateof State
can be improvedcan be improved, and , and have have to to bebe
checked checked on on limitations limitations and and errorserrors

Statement 1bStatement 1b

Reliability Reliability of of Equations Equations of State of State cancan
only be judged by direct comparisononly be judged by direct comparison
to experimental to experimental datadata



Fluid inclusions cannot be understood orFluid inclusions cannot be understood or
interpret without interpret without a a thorough knowledgethorough knowledge
of of the thermodynamic properties the thermodynamic properties of of fluidsfluids

StatementStatement  22



Equation Equation of State =of State =

similaritysimilarity
diversitydiversity

complexitycomplexity

p (n,V,T)p (n,V,T)

V (n,p,T)V (n,p,T)

mathematicsmathematics
computer modellingcomputer modelling

or or p (x,v,T)p (x,v,T)

or or v (x,p,T)v (x,p,T)

AA (n,V,T) (n,V,T) or or AAmm (x,v,T) (x,v,T)
y (q)y (q)

Problem =Problem =



What can we What can we do do with the parameterswith the parameters::

isochore calculationisochore calculation
homogenization homogenization conditioncondition
salinity calculationssalinity calculations

Fluid Inclusion Fluid Inclusion Research:Research:

GeneralGeneral  Fluid Fluid Research:Research: a lota lot

n, V, T, pn, V, T, p



a lot  =

molare volume: v(x,T,p)

pressure: p(x,v,T)

temperature: T(x,v,p)

fugacity: f(x,T,p)

activity: a(x,T,p)

bubble-dew point: Th, Ph, Vh

liquid-vapour equilibrium: xbulk,v,T,p

spinodal: x,v

critical point: x

internal energy: U(x,T,p)

enthalpy: H(x,T,p)

entropy: S(x,T,p)

Helmholtz energy: A(x,T,p)

Gibbs Free energy: G(x,T,p)

chemical potentials: µ(x,T,p)



From Equation From Equation of Stateof State
to to Thermodynamic propertiesThermodynamic properties



Computer Computer ModellingModelling: : „„FLUIDSFLUIDS““
Example from the Example from the „„LonerLoner““  groupgroup







Computer Computer modellingmodelling: : „„FLUIDSFLUIDS““
Example from the Example from the „„AqSoAqSo““  groupgroup





Computer Computer PackagePackage

FluidsFluids
version version 22

http:http://fluids//fluids..unileobenunileoben..acac.at.at

MacOSMacOS
WindowsWindows

Linux Linux (Unix)(Unix)


