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1 Introduction 

DDB Predict Mix is a program to calculate different data types by a large variety of models. 

1.1 Supported Data Types 

DDB Predict Mix can calculate the following data types: 

1. Vapor Liquid Equilibria 

a. 2/3 Flash 

b. VLE (Vapor-Liquid Equilibrium) 

c. Henry 

d. Phase Envelope 

2. Solubility 

a. SCF (Solubility in supercritical fluids) 

b. SLE (Solid-Liquid Equilibrium) 

c. LLE (Liquid-Liquid Equilibrium) 

3. Activity 

a. ACT (Activity coefficients at given concentrations) 

b. ACT_inf (Activity coefficients at infinite dilution) 

c. ACT_inf_all (Activity coefficient of given components with a list of solvents at infinite 

dilution) 

4. Excess Properties 

a. HE (Excess enthalpy) 

b. VE (Excess volume) 

c. CPE (Excess heat capacity) 

1.2 Supported Group Contribution Models 

DDB Predict Mix supports group contribution models like UNIFAC, UNIFAC 2.0, Modified UNIFAC 

(Dortmund), Modified UNIFAC 2.0, NIST-modified UNIFAC, Modified UNIFAC (Lyngby). 

1.3 Supported Cubic EOS Mixing Rules 

DDB Predict Mix supports the cubic equation of state models Soave-Redlich-Kwong (SRK), Peng-Robinson 

(PR), Peng-Robinson 1978 (PR78) and Redlich-Kwong (RK). 

As Kij mixing rules, the quadratic mixing rule and Panagiotopoulos/Reid are supported. In this case, the 

following temperature function is used: 

𝐾𝑖𝑗[K] = 𝑎𝑖𝑗 + 𝑏𝑖𝑗𝑇 + 𝑐𝑖𝑗𝑇
2 +

𝑑𝑖𝑗

𝑇
+
𝑒𝑖𝑗

𝑇2
 

As gE mixing rules Vidal, Tochigi, Michelsen, PSRK, VTPR and LCVM are supported. In this case, the 

following temperature function is used: 

𝐺𝑖𝑗 = exp (−
𝑇𝑖𝑗

𝑅𝑇
) 

𝑇𝑖𝑗[cal/mol] = 𝑎𝑖𝑗 + 𝑏𝑖𝑗𝑇 + 𝑐𝑖𝑗𝑇
2 +

𝑑𝑖𝑗

𝑇
+ 𝑒𝑖𝑗𝑇 ∙ 𝑙𝑛(𝑇) + 𝑓𝑖𝑗𝑇

3 
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The supported gE models for the mixing rule are NRTL, Wilson, UNIQUAC, NRTL (Vidal) and UNIQUAC 

(res.). 

For Soave-Redlich-Kwong and Peng-Robinson the original alpha functions (using the acentric factor ω), 

Mathias-Copeman1 and Twu-Bluck-Cunningham-Coon2 are supported. The Stryjek-Vera3 alpha function is 

available for Peng-Robinson only. 

1.4 Supported Group Contribution Equation of State Models 

DDB Predict Mix supports the group contribution equation of states PSRK, PSRK2, PSRK 2.0 and VTPR. 

 

                                                      

 

1 Mathias P.M., Copeman T.W., "Extension of the Peng-Robinson Equation of State to Complex Mixtures: Evaluation 

of the Various Forms of the Local Composition Concept", Fluid Phase Equilib., 13, 91-108, 1983 

2 Twu C.H., Bluck D., Cunningham J.R., Coon J.E., "A Cubic Equation of State with a New Alpha Function and a New 

Mixing Rule", Fluid Phase Equilib., 69, 33-50, 1991 

3 Stryjek R., Vera J.H., "PRSV: An Improved Peng-Robinson Equation of State for Pure Compounds and Mixtures", 

Can.J.Chem.Eng., 64, 323-333, 1986 
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2 Menu 

 

 

The menu has the following main parts: 

1. List of components (red) 

2. Data type and model settings (blue) 

3. Specific data type calculation options (green) 

4. Splitter between red/blue and green area for enlarging the components grid 
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2.1 Component List 

The list of components displays the current system, which should be calculated. New Components 

can be added by using the “Add Component” button. This will open DDB Components. 

Components can also be added by typing the DDB numbers in the field beneath the “Add 

Component” button and confirming the numbers by using the  button. “Clear List” removes all 

components from the list. The “Remove” button deletes one specific component. A list of 

components can be loaded by the “Open System” option in the “File” menu. It is also possible to 

save the current system with the “Save System” option. 

The “Check Parameters” button opens an extra menu for the parameter check. The “Overview” tab 

shows for which model all needed parameters are given for the defined component system. A more 

comprehensive view can be found in the “Details” tab. 
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2.2 Data Type and Model Settings 

The general options of the calculation are in the upper right corner of the menu. DDB Predict Mix is able to 

calculate a large amount of data types. So data types are categorized for reasons of clarity. After a suitable 

category is chosen, the user can select the right property from the menu. Further calculation options are given 

at the bottom of the menu after the property selection. The last dropdown menu allows the selection of the 

model. 

 

The “Calculate” button starts the calculation. In a case of an EOS model selection a further menu for EOS 

options and parameter selection will open. 

 

In this menu the Equation of State, the Mixing Rule, the gE Model and the Alpha Function can be selected. 

The Parameters can then be set by hand or by using the “Kij” button. This option allows parameters to select 

from the library or from a project file. If there are already recommended parameters in the library, they will 

be automatically loaded to the menu. 
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3 Calculation 

DDB Predict Mix gives further calculation options for every property at the bottom of the menu. 

3.1 Vapor-Liquid Equilibria 

3.1.1 2/3 Flash 

The 2/3 Flash program can calculate the phase split for a given feed concentration at the given temperature 

and pressure. This calculation needs an equation of state as basis model. 

 

The options on the top left allow defining a constant temperature or pressure and an associated temperature 

or pressure range. A vapor-liquid or a vapor-liquid-liquid flash can be selected with the “Flash Type” Combo 

box on the right. The box beneath activates the PSRK Volume correction. In the “Feed Compositions” box, 

the concentrations for the calculation are stored, either in mole fractions or in weight fractions. Further 

columns are added by using the “Enter” key in the last row. 

Result 

The result table starts with small list of the used components. This is followed by a model dependent list of 

constants and parameters, which are used for the calculation. 

 

The result table shows detailed information about the used feed concentration and the resulting phases at the 

given temperature and pressure. The table shows the state of the given phases and gives information about 

concentration, amount of the component and the fugacity coefficients. Further information is given below the 

small tables. The following tables explain the abbreviations. 
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Abbreviations in the table: 

Short Term Description 

i  Component (numbering order from top to bottom as in the main form's component list) 

z(i) Mole fraction of component I in the feed  

x(i) Mole fraction of component I in the liquid phase 

y(i) Mole fraction of component I in the vapor phase 

F Total feed (1 mole) 

N(i) Total number of moles of component I in the described phase (Total feed 1 mole) 

phi(i),L Liquid phase fugacity coefficient 

phi(i),V Vapor phase fugacity coefficient 

Fug(i) 
Fugacity   

𝑓 = Φ𝐿 , 𝑖 ⋅ 𝑥𝑖 ⋅ 𝑃
𝑓 = Φ𝑉 , 𝑖 ⋅ 𝑦𝑖 ⋅ 𝑃

 

 

Abbreviations on the edge of the table: 

Short Term Description 

N Amount of substance of the phase (complete, liquid phase, vapor phase) 

M Mass (complete, liquid phase, vapor phase) 

V Volume (liquid phase, vapor phase) 

Z Compressibility (liquid phase, vapor phase) 

V (Penelouxcorr.)* Volume (liquid phase, vapor phase) 

Rho (Penelouxcorr.)* Density (liquid phase, vapor phase) 

h-h0 Real part of enthalpy (liquid phase, vapor phase, complete system) 

s-s0 Real part of entropy (liquid phase, vapor phase, complete system) 

 

*”Penelouxcorr.” means that the Peneloux correction for the density was taken into account. 
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3.1.2 VLE 

A constant pressure or a constant temperature can be specified for the VLE calculation. It is also possible to 

define the liquid concentrations for the calculation. These points can either be created by using the “Create 

Data Points” or “Special Data Point Creation” button. The first option uses the Mole Fraction range and 

creates with the limits and step width on the left side the desired concentrations. The second option uses an 

extra menu with more options for ternary and higher systems. This menu also allows creating concentrations 

by hand. If no concentrations are given in the feed, the program will create concentrations with the help of 

the first option. If a group contribution model is chosen, further options for the vapor pressure model, the 

vapor phase fugacity model and the Poynting correction appear. 

  

Vapor phase fugacity model 

DDB Predict Mix supports an ideal vapor phase but automatically switches to the Marek/Standart 

method for an internally stored list of carboxylic acids considering the vapor phase association. 

The other methods include different cubic equations of state with the quadratic mixing rule and the 

Hayden-O-Connell method. 

Vapor pressure model 

The following pure component vapor pressure equations (see the PCPEquationFit documentation 

for the equation details) are supported: 

1. Antoine – Low: This option searches the list of available Antoine parameter sets for that one 

which has the lowest lower validity range. 

2. DIPPR 101 equation 

3. Wagner equation (2.5-5 form) 

4. Extended Antoine (Aspen) 

Poynting Correction 

The Poynting correction needs pure component densities resp. volumes vi.  

𝑃𝑜𝑦𝑖 = exp
𝑣𝑖(𝑃 − 𝑃𝑖

𝑠)

𝑅𝑇
 

DDB Predict Mix supports: 

1. Densities calculated with the DIPPR 105 equation. These aren't original DIPPR parameters. 

The parameters are regressed by DDBST personnel with the help of the DDB pure 

component properties data bank (“PCP Equation Fit” program). 
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2. Densities by the Yen/Woods4 correlation. 

 

Result 

The result table starts with a small list of the used components. This is followed by a model 

dependent list of constants and parameters, which are used for the calculation. The results are given 

after that in table form. 

 

The table contains the following abbreviations. 

Column Description 

I’x Sequential number 

T Temperature 

P Pressure 

x1 Liquid mole fraction of component 1 (carbon dioxide in this example) 

y1 Vapor mole fraction of component 1 

Act. C.1 Activity coefficient of component 1 

phi. L.1 Liquid fugacity coefficient for component 1 

phi. V. 1 Vapor fugacity coefficient for component 1 

Fug 1 Fugacity for component 1 

vv Vapor volume 

vl Liquid volume 

vE Excess volume 

hE Excess enthalpy 
 

The output is finished if a critical point has been identified or the complete composition range has been 

calculated. If an azeotropic point has been identified it will be displayed in the table. Beside these tables, 

several plots are generated. These plots can be printed, saved and copied to the Windows clipboard. 

  

                                                      

 

4 Yen L. C., Woods S. S., “A Generalized Equation for Computer Calculation of Liquid Densities”, AIChE J., 12(1), 

95-99, 196 
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3.1.3 Henry 

The Henry calculation only works for binary systems.  

 

For the GLE (Gas-Liquid Equilibrium) calculation, it is necessary to define which component is the liquid 

solvent. In addition, a vaporous component that dissolves in the solvent phase must be defined. At the 

bottom of the menu, the user defines a temperature range for the calculation. 

Result 

The results are shown after the component and parameter list. 

 

With the following abbreviations 

Column Description 

T Temperature 

H12 Henry coefficient 

PSAT2 Saturated vapor pressure of the solvent 

VL Liquid volume 

VV Vapor volume 

 

Beside this table, several plots are generated. These plots can be printed, saved and copied to the Windows 

clipboard. 
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3.1.4 Phase Envelope 

The Phase Envelope calculation works only for models with an Equation of State. 

 

The constant concentration for the liquid and vapor phase is defined in the “Composition” box as either mole 

fractions or weight fractions. 

 

Result 

The results are presented in a diagram. It is possible to add the pure vapor pressure curves and the legend by 

the options at the bottom of the diagram. The exact calculated points can be found in the “Result Grid” Tab. 

Temperature and pressure are T and P, x1 and y1 are the liquid and vapor phase concentrations of component 

1. The volume is represented by v. 
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3.2 Solubility 

3.2.1 SCF 

The SCF (Solubility in supercritical fluid) calculation needs an Equation of State as basis model. 

 

On the right side, the calculation temperature is set. The first combo box on the left side specifies the 

supercritical fluid as solvent for the extraction. Below that, the solute and its associated solid volume and 

vapor pressure equation are defined. Additionally, a co-solvent can be defined with its concentration in the 

solvent. At the bottom of the menu, the source of sublimation vapor pressure can be set. 

 

Result 

The results are shown after the component and parameter list. 

 

With the following abbreviations 

Column Description 

P Pressure 

VV Vapor volume 

Y2 Vapor mole fraction of component 2 

PHI(2) Fugacity coefficient of component 2 

POYN Poynting factor 

 

Beside this table, a diagram is created which shows the logarithmic concentration of the solute against the 

pressure. This graphic can be saved and copied 
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3.2.2 SLE 

For the SLE (Solid-Liquid Equilibrium) a calculation method has to be chosen from the “Method” Combo 

Box 

 

The calculation concentration can be set at the bottom of the menu. The options are similar to the VLE 

calculation. 

Result 

The results are shown after the component and parameter list (e.g. Ethanol + Benzene). 

 

T is the temperature and xl[1] is the liquid phase concentration of component 1. Additionally, the results are 

shown as diagram. 

 

This diagram can be printed, saved or copied. It is also possible to edit the chart. 
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3.2.3 LLE 

The LLE (Liquid-Liquid Equilibrium) calculation works only for binary systems. A temperature range can 

be set in the menu. 

 

The pressure is only relevant for calculation with Equation of States. 

Result 

The results are shown after the component and parameter list (e.g., Water + 1-Butanol). 

 

Temperature and pressure are T and P, xl12 is the concentration in phase 1 of component 2. Additionally, the 

results are shown as diagram. 

 

This diagram can be printed, saved or copied. It is also possible to edit the chart. 
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3.3 Activity 

3.3.1 ACT 

The ACT (Activity) calculation determines the activity coefficients for given temperatures, pressures and 

concentrations. 

 

The “Condition” box contains the given calculation temperature and pressure. The concentrations are defined 

similar to the VLE calculation. 

Result 

The results are shown after the component and parameter list (e.g., Ethanol + Benzene). 

 

Temperature and pressure are T and P, x1 is the concentration of component 1 and gamma1 is the activity 

coefficient of component 1. Additionally, the results are shown as diagram. 

 

This diagram can be printed, saved or copied. It is also possible to edit the chart. 
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3.3.2 ACT_inf 

The ACT_inf property calculates the activity coefficients of two components at infinite dilution in each 

other. 

 

The temperature range has to be set in the menu for the calculation. 

Result 

The results are shown after the component and parameter list (e.g., Ethanol + Benzene). 

 

T is the temperature and P is the pressure. Actinf1 is the activity coefficient of component 1 in infinite 

dilution in component 2. Additionally, there are two further diagrams. The first shows the activity coefficient 

against the temperature. 

  

The second graphic is used for azeotropy estimation. Actinf2 and 1/Actinf1 and the quotient of the vapor 

pressure of component 1 and 2 are shown in the graphic. If the green line is between the blue and red line 

azeotropic behavior is given. Is the green line above or below both other lines the system is zeotroic. If the 

blue line is above the red line the system shows a positive azeotrope and if the red line is above the blue line 

the system shows a negative azeotrope. 

Positve Azeotrope 𝛾2
∞ >

𝑃1
𝑆

𝑃2
𝑆 >

1

𝛾1
∞ 

Negative Azeotrope 𝛾2
∞ <

𝑃1
𝑆

𝑃2
𝑆 <

1

𝛾1
∞ 
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3.3.3 ACT_inf_all 

The ACT_inf_all property allows the calculation of the activity coefficients of the system components at 

infinite dilution in single solvents from a given list. The calculation is also done vice versa. 

 

The calculation temperature and pressure can be set on the left side of the menu. The pressure is only used 

for calculation with an Equation of State. Normally, the calculation is done for all components of the DDB. 

This is very time consuming. A list of components can be loaded with the  -button. It is also possible to 

choose a list of solvents with DDB Components by using the -button. The -button opens an 

extra menu. In this menu, a range of components can be selected by using the lowest and highest DDB 

Number. If the “Check Azeotropy Criterion” is activated, the pure component vapor pressures and an extra 

azeotropy criterion are calculated in addition to the activity coefficients. 

 

Result 

The results are shown in a form of a table for every solvent. Only successful calculations of the activity 

coefficient are shown. 
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The table uses the following abbreviations 

Column Description 

T Temperature 

Act 1 in S Activity Coefficient of component 1 at infinite dilution in the solvent 

Act S in 1 Activity Coefficient of the solvent in infinite dilution in component 1 

Psat 1 Vapor pressure of component 1 

AZD 1 S Azeotropic behavior in the system component 1 with the solvent (explanation see chapter Act_inf) 

n.a. Vapor pressure is missing 

 

Activity coefficient pairs are displayed in a diagram. The solvent information of every point is with its values 

at the bottom. 
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3.4 Excess properties 

All excess properties have very similar calculation options. Under “Conditions” it is possible to define 

calculation temperatures and calculation pressures for models with an equation of state. 

 

At the bottom, the concentrations can be defined for the calculation. The handling is very similar to the VLE 

options. 

3.4.1 HE  

This property calculates the excess enthalpies for a given system. This calculation is possible with all 

models. However, the pressure is only used for models with an equation of state. 

Result 

The results are shown after the component and parameter list. 

 

T is for temperature, P is for pressure and hE for excess enthalpy. For each component, the liquid 

concentration is given as x. The results are additionally shown as diagram. 
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This diagram can be printed, saved or copied. It is also possible to edit the chart.  

3.4.2 VE  

Excess volumes can only be calculated by models with an equation of state. 

 

Result 

The results are shown after the component and parameter list. 

 

T is for temperature, P is for pressure and vE for excess volume. For each component, the liquid 

concentration is given as x. The results are additionally shown as diagram. 

 

This diagram can be printed, saved or copied. It is also possible to edit the chart.  
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3.4.3 CPE 

This property calculates the excess heat capacities for a given system. This calculation is possible with all 

models. However, the pressure is only used for models with an equation of state. 

Result 

The results are shown after the component and parameter list. 

 

T is for temperature, P is for pressure and cpE for excess heat capacity. For each component, the liquid 

concentration is given as x. The results are additionally shown as diagram. 

 

This diagram can be printed, saved or copied. It is also possible to edit the chart. 


