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‣Ions (e.g. Na+, HSO4-) are modelled as point 
charges + Mie soft cores, water as Mie segment3. 
  

‣Literature values are assigned to 4. 
  

‣Charge — charge interactions are screened via a 
dielectric constant correlation for water. 
  

‣Central point for optimisation is the Mie 
interaction strength between water and the ions. 
  

‣Osmotic coefficients for a range of alkali metal 
halide salts are fitted simultaneously.  
  

‣Simulation of the osmotic pressure5 and density 
confirms the applicability for various salts at low 
to high molalities and temperatures between 25 
and 60 °C.

σ, ϵself, λa/r, σBorn

Parameterisation of a Forcefield Using an Equation of State 

‣HSO4- is used as head 
group along with alkane 
beads6 to model SDS. 
  

‣Bonded interaction are 
parameterised via bottom-
up approaches. 
  

‣Pre-assembled micelles in 
NaCl solution show first 
promising results: 
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‣SAFT -Mie models the free energy based on molecular structure as 
function of composition, volume and temperature1. 

γ ‣Any thermodynamic property is 
accessible via simple derivatives: 
 

  

‣The interaction parameters 
between groups are varied to 
minimise the following function: 
 

 

‣The fast evaluation of the 
objective function enables us to 
scan a wide parameter space.

∂A (T, V, N, ϵ, σ, σBorn, λr, ϵr)
∂Ni T,V,Nj≠i

= μi

f = (XExp − XSAFT(ϵ, σ, λr))
2

‣Multiple atoms can be included into a single 
group — interacting via an effective 
potential. 
  

‣The group contribution approach honours 
chemical specificity resulting in transferable 
groups. 
  

‣Free energy contributions from charge 
interactions are treated with an MSA. 
  

‣Charged groups are solvated in a dielectric 
medium via the Born solvation process2. 
  

‣Repulsion and dispersion interactions are 
treated with a high temperature expansion. 
  

‣Additional head groups need to 
be parameterised, tested and 
compared to experimental data 
of surfactants. 

‣Artefacts due to non-polar 
water and implicit screening 
pose a challenge for simulation 
of larger aggregates.

‣The SAFT -Mie coarse graining 
workflow was successfully 
extended to strong electrolytes. 

‣The osmotic coefficient as 
measure of the solvent activity 
has been proven to be a 
suitable target property for 
charged species.
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