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CHEMTRAN ENHANCEMENTS

High Pressure Non-ldeal Thermodynamics

Overview

Choosing an appropriate thermodynamic method to adequately predict vapor liquid equilibria for high pressure
non-ideal systems has in the past presented difficult tradeoffs. An activity coefficient method can model liquid
phase behavior well but does a poor job in the vapor phase, conversely, an equation of state method can predict
the vapor phase well but does a poor job modeling non-ideal liquid phases. Making a choice has always been a
compromise.

ChemShare’s DESIGN Il Version 5.0 and ChemTran Version 15.0 includes a new equation of state method that
predicts the liquid phase with the accuracy of the activity coefficient method. This method is a ChemShare
modified Peng-Robinson equation of state based on the work of Stryjek et al. (see page 11).

For a complete description of this method, see page 6.

When ChemTran is Required

ChemTran is always required when using the modified Peng Robinson equation of state. See page 8 for details
of ChemTran keyword commands.

Electrolyte Thermodynamics

Overview

DESIGN Il Version 5.0 and ChemTran Version 15.0 provide new electrolyte thermodynamics which will extend
the range of chemical systems for which ChemShare simulation software can be applied. Electrolytes solutions
differ from other solutions because of the presence of ions created by dissociation reactions. Ammonia in water
is an example of an electrolyte solution.

For a complete description of this method, see page 24.

When ChemTran is Required

Electrolyte Thermodynamics require ChemTran when the electrolyte system being modeled includes ions,
reactions, and solutes not present in the DESIGN |l data banks. Please refer to Table 3 (page 31), Table 4 (page
31), and Table 5 (page 32) to determine if data for your ionic system is included in the DESIGN Il data banks. If
you determine that ChemTran is required, see ChemTran keyword instructions on page 26 for full details on using
ChemTran to enter the required data.

UNIFAC Update

Overview

ChemTran Version 15.0 now includes group volume (R), surface parameters (Qy), and interaction parameters
(amn and apm) for Liquid-Liquid equilibria prediction. See page 37 for complete details on this method and
keyword descriptions. ChemTran Version 15.0 additionally includes revised UNIFAC parameters for
Vapor-Liquid equilibria prediction. See page 51 for complete details on this method and keyword descriptions.
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Physical Property Output

The latest release of ChemTran allows the user to obtain a print out of the physical properties contained in the
ChemShare component library.

ChemTran Keyword command
PRInt PROperties

The PRInt PROperties command will print out the ChemShare component library properties for all components
in the COMponents list.

ChemTran Example Input

AB123.

* PRINT PROPERTIES
COM = 41

PRInt PROperties
END

Note: For clarity, keywords are shown with their complete spellings using capitals and lowercase letters.
Only those letters shown in CAPitals are actually required by DESIGN II.
If complete keywords are used, they must be in all CAPITALS as DESIGN Il is case sensitive
and will not accept lowercase letters in input files.

ChemTran Example Output

KXk KxkKkxkx%kx%  SUMMARY OF SINGLE COMPONENT PROPERTIES %% %k %k x*kx

LR i e b S b b I b b I S S i b I S I I S b I I b R I b b S S S I S S I S b e I I S I b S i I S I I I I S S S

TOLUENE NO. 1L COMPONENT NO. IS 41

Ak kA hkhkAkhk kA Ak hkhAk Ak hA A hkhAkhAkhkkhAk A kA Ak kA Ak Ak A kA hkhkhk Ak khkhkhkhk Ak Ak khkhkhkhkhkhkkhkhkkhkhrkkhkhkkkkkxx

CHEMICAL FORMULA: C7 HS8
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PROPERTY FOR VALUE OF METHOD OF

GENERAL DATA PROPERTY DETERMINATION
MOLECULAR WEIGHT 92.134 DATABASE
NORMAL BOILING POINT 231.13 F DATABASE
CRIT TEMPERATURE 609.53 F DATABASE
CRIT PRESSURE 587.84 PSIA DATABASE
CRIT VOLUME 5.0613 FT3/LBMOL DATABASE
CRIT DENSITY 0.19758 LBMOL/FT3 1.0/vC
CRIT COMPRESSIBILITY 0.25933 CALCULATED
DENSITY FACTOR 0::25933 DATABASE
ENTHALPY FACTOR 0.25933 DATABASE
SOLUBILITY PARAMETER 8.9150 (CAL/CM3)1/2 DATABASE
ACENTRIC FACTOR 0.25910 DATABASE
VAP PRESS AT TB 14.696 PSIA DATABASE

AT .85*TC 177.37 PSIA DATABASE
AT TC 587.84 PSIA DATABASE

LIQUID VOLUME AT TB 1.8711 FT3/LBMOL DATABASE
LIQUID DENSITY AT TB 0.53444 LBMOL/FT3 1.0/v
CHAR VOLUME 0.23755 FT3/LBMOL DATABASE
IDEAL GAS HEAT

CAPACITY AT 500 K 40.397 BTU/LBMO/R DATABASE
LATENT HEAT AT TB 14187. BTU/LBMOLE DATABASE

PROPERTY EQUATION PARAMETERS UNITS
VAPOR PRESSURE LNPR Cl = 0.00000 R, PSIA
C2 = 1.5569

C3 = 0.50904
C4 = 0.00000
C5 = 2.9247
Ce = 0.00000

LATENT HEAT L Cl = 14187. R, BTU/LBMOLE
C2 = 690.80
C3 = 1.0000
IDEAL GAS HEAT T**3 Cl = -8.2130 R, BTU/LBMO/R
CAPACITY C2 = 0.74206E-01
C3 = -.25401E-04
C4 = 0.32922E-08
C5 = 0.00000
C6 = 0.00000
SURFACE TENSION SIGO Cl = 66.811 DYN/CM
C2 = 1.2465

C3 = 0.53439
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LIQUID VISCOSITY LOG (VIS) Cl = 870.52 R; CP
C2 = -2.1771
C3 = 0.93777E-03
C4 = -.71121E-06

C5 = 0.13935E-01
Cé = 0.90368

LIQUID THERMAL LOG (TC) Cl = 611.70 R, BTU/FT/HR/F
CONDUCTIVITY C2 = -4.0030
C3 = 0.47515E-02
C4 = -.28081E-05
4 VAPOR THERMAL LOG (TC) Cl = =338.35 R, BTU/FT/HR/F
CONDUCTIVITY C2 = -2.0039
" C3 = 0.80176E-03
C4 = -.20627E-06

See the ChemTran User’s Guide, Section 3, for more information regarding equation forms for each of these
properties.
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