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Equation-()f-State Property Mehtod K-Value Mehtod

BWR-LS BWR Lee-Starling
LK-PLOCK Lee-Kesler-Plcker
PENG-ROB Peng-Robinson
PR-BM Peng-Robinson

with Boston-Mathias alpha function
PRWS Peng-Robinson

with Wong-Sandler mixing rules
PRMHV2 Peng-Robinson

with modified Huron-Vidal mixing rules
PSRK Predictive Redlich-Kwong-Soave
RKSWS Redlich-Kwong-Soave

with Wong-Sandler mixing rules
RKSMHV2 | Redlich-Kwong-Soave

with modified Huron-Vidal mixing rules
RK-ASPEN Redlich-Kwong-ASPEN
RK-SOAVE Redlich-Kwong-Soave
RKS-BM Redlich-Kwong-Soave

wilh Boston-Mathias alpha function

SR-POLAR Schwartzentruber-Renon

Activity Coefficient Property Methods

Activity CoefTicient Liquid Phase Activity Vapor l.’hnse Fugacity
Property Method Coefficient Method Coefficient Method
B-PITZER Bromley-Pitzer Redlich-Kwong-Soave
ELECNRTL Electrolyte NRTL Redlich-Kwong
ENRTL-HF Electrolyte NRTL HF Hexamerization model
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Activity Coeflicient
Property Method

Liquid Phase Activity
CoelTicient Method

Vapor Phase Fugacity
Coefficient Method

Redlich-Kwong

ENRTL-HG Blectrolyte NRTL

NRTL NRTL Ideal gas
NRTL-HOC NRTL Hayden-O’Connell
NRTL-NTH NRTL Nothnagel

NRTL-RK NRTL Redlich-Kwong
NRTL-2 NRTL(using dataset 2) - Ideal gas

PITZER Pitzer Redlich-Kwong-Soave
PITZ-HG Pitzer Redlich-Kwong-Soave
UNIFAC UNIFAC Redlich-Kwong
UNIF-DMD Dortmund-modified UNIFAC ~ Redlich-Kwong-Soave
UNIF-HOC UNIFAC Hayden-O’Connell
UNIF-LBY Lyngby-modified UNIFAC Ideal gas

UNIF-LL UNIFAC {or liquid-liquid system Redlich-Kwong
UNIQUAC UNIQUAC Ideal gas
UNIQ-HOC UNIQUAC Hayden-O’Connell
UNIQ-NTH UNIQUAC Nothnagel
UNIQ-RK UNIQUAC Redlich-Kwong
UNIQ-2 UNIQUAC(using dataset 2) Ideal gas
VANLAAR Van Laar Ideal gas
VANL-HOC Van Laar Hayden-O’Connell
VANL-NTH Van Laar Nothnagel
VANL-RK Van Laar Redlich-Kwong
VANL-Z *Van Laar (using dataset 2) Ideal gas
WILSON Wilson Ideal gas
WILS-HOC Wilson Hayden-O’Connell
WILS-NTH Wilson Nothnagel
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Activity CoefTicient Liquid Phase Activity Vapor Phase Fugacity
Property Method CoefTicient Method CoefTicient Method
WILS-RK Wilson Redlich-Kwong

WILS-2 Wilson (using dataset 2) Ideal gas

WILS-HF Wilson HF Hexamerization model
WILS-GLR Wilson (ideal gas and liquid Ideal gas

enthalpy reference state)

WILS-LR Wilson (liquid enthalpy Ideal gas
reference state)

WILS-VOL Wilson with volume term Redlich-Kwong

o2 Sl et Sl (Salns a5 Vol -

Property Methods for Special Systems

Property Methods for K-Value Method System
Special Systems
AMINES Kent-Eisenberg amines model  H2S,CO2,in MEA, DEA, DIPA,
‘ DGA solution
APISOUR API sour water model Sour water with NH3,H2S,CO2
BK-10 Braun K-10 Petroleum
SOLIDS Ideal Gas/Raoult’s law/Henry’s- Pyrometallurgical
law/solid activily coefficients
CHAO-SEA Chao-Seader corresponding Petroleum
states model
|
GRAYSON Grayson-Streed corresponding  Petroleum
states model
STEAM-TA ASME steam table correlations  Water/steam
STEAMNBS NBS/NRC steam table Water/steam

equation of state
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0il and Gas Production

Application

Recommended Property Methods

Reservoir systems

PR-BM, RKS-BM

Platform separation

PR-BM, RKS-BM

Transportation of oil and gas by pipeline PR-BM,RKS-BM
Refinery
Application Recommended Property Methods

Low pressure applications
(up to several atm)
Vaccuin tower, atmospheric crude tower

BK10, CHAO-SEA, GRAYSON

Medium pressure applications

(up to several tens of atm)
Coker main fractionator,
FCC main fractionator

CHAO-SEA, GRAYSON, PENG-ROB
RK-SOAVE

H

Hydrogen-rich applications
Reformer, Hydrofiner

GRAYSON, PENG-ROB, RK-SOAVE

Lube oil unit, De-asphalting unit

PENG-ROB, RK-SOAVE

Gas Processing

Application

Recommended Property Methods

Hydrocarbon separations
Demethanizer
C3-splitter

PR-BM, RKS-BM, PENG-ROB,
RK-SOAVE

Cryogenic gas processing
Air separation

PR-BM, RKS-BM, PENG-ROB,
RK-SOAVE
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Application

Recommended Property Methods

Gas dehydration with glycols
Gas dehydration with glycols

PRWS, RKSWS, PRMHV2, RKSMHV2,

PSRK, SR-POLAR

Acid gas absorption with
Methanol (RECTISOL)
NMP (PURISOL)

PRWS, RKSWS, PRMHV2, RKSMHV?2,

PSRK, SR-POLAR

Acid gas absorption with
Water
Ammonia
Amines

Amines + methanol (AMISOL)

Caustic
Lime
Hot carbonate

ELECNRTL

Claus process

PRWS, RKSWS, PRMHV2, RKSMHV2,

PSRK, SR-PLAR

Petrochemicals

Application

Recommended Property Methods

Ethylene plant
Primary fractionator -

Light hydrocarbons
Separation train
Quench tower

CHAO-SEA, GRAYSON

PENG-ROB, RK-SOAVE

Aromatics
BTX extraction

WILSON, NRTL, UNIQUAC and their

variances

Substituted hydrocarbons
VCM plant
Acrylonitrile plant

PENG-ROB, RK-SOAVE

Ether production
MTBE, ETBE, TAME

WILSON, NRTL, UNIQUAC and their

variances

Ethylbenzene and styrene plants

PENG-ROB, RK-SOAVE
-0r-

WILSON, NRTL, UNIQUAC and their

variances
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Application

Recommended Property Methods

Terephthalic acid

WILSON, NRTL, UNIQUAC and their
variances _ .
(with dimerization in acetic acid section)

Azeotropic separations
Alcohol separation

WILSON, NRTL, UNIQUAC and their
variances .

Carboxylic acids
Acetic acid plant

WILS-HOC, NRTL-HOC, UNIQ-HOC

Phenol plant

WILSON, NRTL, UNIQUAC and their
variances

Liquid phase reactions
Esterification

WILSON, NRTL, UNIQUAC and their
variances

Ammonia plant

PENG-ROB, RK-SOAVE

Fluorochemicals

WILS-HF

Inorganic Chemicals
Caustic
Acids
Phosphoric acid
Sulphuric acid
Nitric acid
Hydrochloric acid

ELECNRTL

Hydrofluoric acid

ENRTL-HF

Coal Processing

Application Recommended Property Methods
Size reduction crushing, grinding SOLIDS
Separation and cleaning sieving, SOLIDS

cyclones, precipitation, washing

Combustion PR-BM, RKS-BM (combustion databank)

Acid gas absorption with
Methanol (RECTISOL)
NMP (PURISOL)

PRWS, RKSWS, PRMHV?2, RKSMHV?2,
PSRK, SP-POLAR
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Polar

E'ectralyte __» ELECHRTL

d@ Real » PENG-ROB, PK-S0AVE

LK-FLOCK, PR-8¥
RKS-BM

i Nonpelar > latm
‘ R7? CHAD-3EA, GRAYSCOM,
BK10

Pseudo &
Seal

Vacwm o 510, IDEAL

Pclanty ' @ Eiectrolye
Real or Ssz.docomponents @ Pressure

@@

Y NATL, UNIQUAC,
and treir varances

and their vanances

UNIFLL

Polaz,
nonlEcToye UNIFAC, UNIF-LBY.
UNF-DMD

» SR-POLAR. PRWS.
RKSWS, PRMHV2.
Pstioler RKSMHV2
N

P PSRK, RKSM=V2

@ Pressure @ Liqué-Liqud
@ Inmeraction parameters available

| s

WILSON, NRTL. UNIQUAC,

1 K SaS g amin 753 51 yad 5 el dlad g b sl Ol

PR e
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~ Defnz corponents — - — - — —
i Component ID |

Type

Component name

Formula

SED

Convenhonal

METHANE

CH4

ICZHb

Conventonal

EThANE

C2HE

C3H3

Conventional

IFROPANE

C3HS

(1 UNIFAC Groups
Ll Comp-Groups * l
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_.;_.] Properties
@) Specficstions
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| y) Parameters
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Property Names and Estimation Methods for Pure Component Constants

Description Parameter  Method Information Required
Molccular weight MW FORMULA Structure
Normal boiling point B JOBACK Structure
OGATA-TSUCHIDA Structure
GANI Structure
MANI TC,PC,Vapor pressure data
Critical temperature TC JOBACK Structure, TB
LYDERSEN Structure, TB
FEDORS Structure
AMBROSE Structure, TB
SIMPLE MW, TB
GANI Structure
MANI TC,PC,Vapor pressure data
Description Parameter = Method Information Required
Critical pressure PC JOBACK Structure
LYDERSEN Structure, MW
AMBROSE Structure, MW
GANI Structure
Crilical Volume vC JOBACK Structure
LYDERSEN Structure
AMBROSE Structure
RIEDEL TB,TC,pC
FEDORS Structure
GANI Structure
Critical compressibility factor ZC DEFINITION TCPCVC
Standard heat of formation DHFORM BENSON Structure
JOBACK Structure
BENSONRS Structure
GANI Structure
Standard Gibbs free energy DGFORM JOBACK Structure
of formation BENSON Structure
GANI Structure
Acentric factor OMEGA DEFINITION TC,PCPL
LEE-KESLER TB,TC,PC
Solubility parameter DELTA DEFINITION TB,TC,PC,DHVL, VL
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UNIQUAC R UNIQUAC R BONDI Structure

UNIQUAC Q UNIQUAC Q BONDI Structure

Parachor PARC PARACHOR Structure

Solid enthalpy of formation DHSFRM MOSTAFA Structure

at 25 C

Solid Gibbs energy of DGSFRM MOSTAFA Structure

formation at 25 C

Aqueous infinite dilution DGAQHG  AQU-DATA DGAQFM

Gibbs energy of formation THERMO DGAQFM,S025C

for the Helgeson model AQU-ESTI DGAQFM
AQU-EST2 S025C

Agqueous infinite dilution DHAQUG AQU-DATA DGAQFM

enthalpy of formation for the THERMO DGAQFM,5025C

Helgeson model AQU-ESTI DGAQFM
AQU-EST2 S025C

Description Parameter  Method Information Required

Entropy at 25 C for the S25HG AQU-DATA S025C

Helgeson model THERMO DGAQFM,DHAQFM
AQU-EST1 DGAQFM
AQU-EST2 DHAQFM

OMEGHG HELGESON S25HG,CHARGE

Helgeson OMEGA heat
capacity coefficient

Property Names and Estimation Methods for Temperature Dependent Properties

Description Parameter  Method Information Required
Ideal gas heal capacity CPIG DATA Ideal gas heat capacity data
BENSON Structure
JOBACK Structure
BENSONRS Structure
Vapor pressure PL DATA Vapor pressure data
RIEDEL TB,TC,PC
LI-MA Structure, TB
MANI TC,PC,Vapor pressure data
Enthalpy of vaporization DHVL DATA Heat of vaporization data
DEFINITION TC,PC,PL
VETERE MW, TB
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@) Specifcations
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() Report Options Ettimaled pure companent paramelers - -
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=~ (¥ Properties value
() Property Metheds MOLECULAR WEIGHT MW 741228 FORMULA |
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ol
@ Compare CAITICAL TEMPERATURE [TC 545080034 [ JOBACK
Results CRITICAL TEMPERATURE (TC 545139423 K LYDERSEM
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+ (M) Mocular Structure I - AT GEACK
+ (A Parameters CRITICAL PRESSURE __ [PC 4577255 /SR
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STD HT.0F FORMATION  [DHFORM  [274650000 P/KMOL BENSON
STD.FREE ENEAGY FORM |[DGFORM  [-154020000 p/KMOL UORACK
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experimental Data:

=156 P = ./\Psi
T=Y.°C P = </\AYPsi
T=¥.°C P=./v?Psi
T=0-°C = +/VPsi
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] Results [ T ' I
[ Compare Resuks itIEREs [ [0 =1
= (V] Malecular Structure SRS —- |
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+ (M) Advanced
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e ([ Advanced
+ ) Reactors
= (] Flowsheeting Oplions
< ¥ Resuts Surmary
AY K2
1S Uzl |, Parameters a=iw -
Jsdr plas Type cd ool AuS Ol |, Parameter JType Cond ;> -

Option For

Parameter Pure component parameter

Binary Parameter Binary parameter

Group parameter UNIFAC group parameter

Group binary parameter UNIFAC group binary parameter

Pair parameter Electrolyte NRTL model! pair parameter

Chemistry Equilibrium constants for electrolyte chemistry

J.:..S H.)L?v.l'-" b SIGPDS L;wda,.’- u;..;SA__,.,.,L,M U:‘JJ Name/Element < . -
Sy g2 A{SIGPDS R P
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Parameter Symbol Default MDS  Lower Limit Upper Limit Units
Name/Element

WILSON/1 4; 0 X -50.0 50.0 -

WILSON/2 b; 0 X -15000.0 15000.0 TEMPERATURE
WILSON/3 Y 0 X - - TEMPERATURE
WILSON/4 d, 0 X . - TEMPERATURE

40C and 70 C data of Martl, collect. Czech. Chem. Commun. 37,266 (1972):

T=¥.C

P MMHG X ETOAC Y ETOAC
\YE/Fa e g Y
YATE OFE JAFE
JAVARE At YTV
TAVARE: VAV YV
LAVAED JYEY VEYAS
149/Va s JYYa VAT
YoA/T JYOF JOF
ARIALE NALLIE VOVE
YAV/Avs JOOY ey
YAT/Ys ERY EEY
Y/ VELL VAF
X VJAAD VAT
Youlfus A NINATE
V40/T e a5 VATA

T=v.C
P MMHG X ETOAC Y ETOAC
OFA/F VAL Ao
004/f s AN Ja¥Fas
FYY[5 s YA REY YTV
FEE[5 VALEE JYYN
FAFos Y NARAZE
VaY/Avs VYAV J¥OF
Viefons JEOY NARARE
VAY/Y . JEAA JOVY
VAV/Y oo EYO VJORY .
Ve[t AN JEEV
FAV/AS VINOO VEAN
FVA/Y s O AYY N
FOV/F o JaeT AT
FYO/F e ATY . VIAAAS «
FAO/F V/AVO AFAL
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Atmospheric data of ortega J. and Pena J.A., J. Chem. Eng. Data 31, 339 (1986):

TC
VAIEO.
ALK
AARE
VF/As
VE[§ s
V[t
VEIY
VE
vO/q.
VO/F s
ARE
VO/V s
vo/u s
VE[A
VE/Ve.
VB
VE/v..
ATARE
ATAYED
VE/ v as
VI A
VY[V
ALY
(VA A
VY/V.
VY[
ATAE
ATERE
VA/40.
Vi/qa.

X ETOAC Y ETOAC TC
ofvv e Jevens VA/AD
JOYEA o[ OV VA/Aes
YRS avags VA/VO.
EEA YATEAD AAZE
[ OT0. JYWE ANAZR
VEFALD JAYED. VA/VO.
IR AT VYA
vrEs JVEEYL ATARE
vV AFA AV AR VY/e0s
YATRIY AAFA ATARE
Jraar. VALIAR ATARY
JATAE VYAYA VY0
NAALER YTYE. VY/Av
JVEYVL YEYS V¥ eas
VERA JYEEYS ATARE
YAV JYSPY V[0
JAFAAL VAT AT

NYAYAAN JYVA vrii..
VANZY JYAES VE/A L
+144Y. i E VE/T..
VYA VYVET VIV
VYAAA EYTE LIARE
JYPy. YOV IARE
/YVAS TVAN VO[04
YAR JEY VO/V.
Jrrvy. JEYTA VE[ s
YO0 TN VE[Y o
VALY JESVY VEE

JJEAAF YATLRR ALY
JEYFE, JEVEL

X ETOAC Y ETOAC

JEEV
JESON
VOB
OV
NINSLE
/0450
JEYAY
NIAALT
/5580
NEZE
VAT,
JJVEOY
IVVEYS
JIVavT.
JAVQE.
JAYAA.
JJADN T
VAV
AN E
JAV0F.
Jarsy.
[AFFD.
v[R0Y5 .
BRYAY A
JAVEAL
V/AAFY.
VLU
Ve

JEAV
JFAYE.
+/¥440.
OV 4
JOrA Y.
JJO¥OY.
050X
JOATY
EE
EVFA
EEVO.
JEVYO
Vet
VYTV
JIVEEQ
JVESA
A
JVEVES
JAVVE
VIAYA S
VJABVE
«JAVAA.
AL
3. TA,
JAY A
JJATFAL
Jfe075.
JAFAS
Voo

S O] | o ¢ Olye 4 |, Data Regression
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= P-xy of ETHANOL ETOAC - Plol

P-xy of ETHANOL ETOAC

4P JKa

Mole fraction ETHANOL
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