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Outline

SAFT-VR: brief reminder of relevant details

Modelling mixtures
— mixture intermolecular potential parameters
— binary-interaction parameters and combining rules

Application to modelling asphaltene-containing
systems

Demonstration using experimental crude-oil data
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SAFT-VR equation of state

 Free-energy Equation of State
— from statistical thermodynamics = molecular based

— free energy A is a function of|m (#(chain segments))

A

u(r)
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Modelling real fluids

Choose an intermolecular potential (the model):

e.g.,

¢(r)

Potential parameters then define the fluid:
&l o
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Modelling real fluids:
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1. Assign values to potential
parameters
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Modelling real fluids:
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1. Assign values to potential
parameters

2. Plug into your theory
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Modelling real fluids:

MmiNvyac
ru.l.\'la
Assign values to potential
parameters
Plug into your theory

Calculate fluid properties
* Vvapour pressure
 liquid density
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Modelling real fluids:

mMmivryrac
pmicw

8
|

Assign values to potential
parameters

Plug into your theory

Calculate fluid properties
e vapour pressure
* liquid density

Compare with real fluid
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Modelling real fluids:

mMmivryrac
pmicw

8
|

Assign values to potential
parameters

Plug into your theory

Calculate fluid properties
e vapour pressure
* liquid density

Compare with real fluid

If necessary, revise
parameters; return to (1)
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« Pure-component model predetermined

« Choose an intermolecular potential (the model):
— almost invariably of same form as pure-component potential

e.g.,
@;; (1) ..... : .................
Oij
e r Potential parameters
! (pure and mixture) then define the fluid:
G, & Ais 051 & Ay cfu,g‘”,/l
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Assume Lorentz rule for o

Obtain &ij; /1

— Expressed as kj; and |,

@;; (r)

Modell

IJ

Ij’

where:
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Modell

1. Assign values to potential
parameters

2. Plug into your theory
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Modellir

Assign values to potential
parameters

Plug into your theory

Calculate fluid properties

e e.g., composition slice from
phase diagram
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