A 1 73 General Thermodynamics for Process Simulation
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2.1 Dryer Column (Methanol Dehydration Column)
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Fig. 1 A Schematic Diagram of Methanol Dryer Column

Table 1. Feed Stream Information

Component kmol/hr

Methanol 400

Water 600
Temperature Bubble Point
Pressure(bar) 35

Table 2. Atmospheric Binary Data for Methanol + Wwater

. Liquid Mole Vapor Mole
Temperature () . .
fraction MeOH fraction MeOH
100.0 0.000 0.000
%.2 0.020 0.130
939 0.036 0.207
9.3 0.065 0.325
&3 0.034 0.334
84.0 0.15 052
795 0.245 0.620
76.0 037 0.715
718 0560 0.810
63.0 0.782 0913
630 08% 09%7
647 1.000 1.000
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Table 3. Results of Methanol Dryer Column Simulation

Thermodynamic Model Mole Fractions
Methanol in Bottoms
Ideal Raoult's Law 1.3Imole%
SRK (with BIP) 4x10 “ppm
NRTL (with BIP's) 635ppm

Table 4. NRTL Parameters

Ap -121.89
Ay 42130
. 0.28%
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Fig. 2 Vapor-liquid equilibria data of methanol + water
and its prediction with Raoult’s law
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Fig. 3 Vapor-liquid equilibria data of methanol + water and its prediction with SRK equation of state
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Fig. 4 Vapor-liquid equilibria data of methanol + water and its prediction with NRTL model
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TITLE PROJECT=C1, PROBLEM=APPBRIEFS, USER=JHCHO, DATE=05/15/02
PRINT INPUT=ALL, RATE=M, PERCENT=M
DIMENSION METRIC, PRES=BAR
SEQUENCE SIMSCI
COMPONENT DATA
LIBID 1,METHANOL/2,WATER
THERMODYNAMIC DATA
METHOD KVAL (VLE)=NRTL, PHI=IDEAL, ENTHALPY (L)=IDEAL, &
ENTHALPY (V) =IDEAL, DENSITY (L)=IDEAL, DENSITY (V)=IDEAL, &
SET=NRTL01
KVAL (VLE) POYNTING=OFF
NRTL 1,2,0,-121.89,0,427.3,0.2835
STREAM DATA
PROPERTY STREAM=1, PRESSURE=3.5, PHASE=L, RATE (M)=1000, &
COMPOSITION (M)=1,400/2,600, NORMALIZE
NAME 1,FEED/2,METH PROD/3,WATER PROD
UNIT OPERATIONS
COLUMN UID=N-1, NAME=MEOH DRYER
PARAMETER TRAY=15,10
FEED 1,8
PRODUCT OVHD (M)=2,400, BTMS (M)=3, SUPERSEDE=ON
CONDENSER TYPE=TFIX, PRESSURE=1.1, TEMPERATURE=45
DUTY 1,1/2,15
PSPEC PTOP=1.3, DPCOLUMN=0.2
PRINT PROPTABLE=PART
ESTIMATE MODEL=CONVENTIONAL
SPEC STREAM=2, RATE (KGM/H), COMP=1,WET, DIVIDE, STREAM=1, &
RATE (KGM/H), COMP=1,WET, VALUE=0.999
SPEC STREAM=2,FRACTION, COMP=1,WET, VALUE=0.96, ATOLER=0.001
VARY DUTY=1,2
END

2.2 Acetic Acid / Water Separation Column
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Fig. 5 Vapor-liquid equilibria data of acetic acid + water at normal pressure
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Fig. 6 Vapor-liquid equilibria data of acetic acid + water at normal pressure and its prediction with NRTL
model (with BIP's: ¥&+4) and NRTL + Hayden-O'Connel model (7HA1)
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Fig. 7 Liquid activity coefficient of each components as a function of Liquid mole fraction of acetic acid
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Fig. 8 Vapor fugacity coefficient of each components as a function of vapor mole fraction of acetic acid
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Table 5. Properties for Process Simulation
Property Calculation Example
Unit Operations
K-values Vapor-liquid & Distillation, Absorption &
Liquid-liquid Equilibria  |Extraction
Enthalpy Energy Balances & Heat Exchangers &
Heat Duties Reactors
Entropy Work & Efficiencies Pumps & Compressors
Gibbs Free Energy |Chemical & Reactors &
Liquid-liquid Equilibria  |Decanters
Molar Volume Flow rate Calculation  |Pipes & Pumps
Viscosity Pressure drop Heat Exchangers
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Table 6. K-value Calculation Methods

Category Models

Ideal Raoult's law

Equations of State SRK, PR

Liquid Activity Wilson, NRTL, UNIQUAC
Generalized Correlations BK10, GS

Special Packages SOUR, AMINE, Glycol
Electrolytes OLI

Association HOCV, SRK-based hexamer model

Table 5. Properties for Process Simulation

Property Calculation Example
Unit Operations
K-values Vapor-liquid & Distillation, Absorption &
Liquid-liquid Equilibria  |Extraction
Enthalpy Energy Balances & Heat Exchangers &
Heat Duties Reactors
Entropy Work & Efficiencies Pumps & Compressors
Gibbs Free Energy |[Chemical & Reactors &
Liquid-liquid Equilibria  |Decanters
Molar Volume Flow rate Calculation  |Pipes & Pumps
Viscosity Pressure Drop Heat Exchangers
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