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Vapor Pressure Correlation of Vapor Pressure Correlation of 1212CHCH44 MethaneMethane

! Antoine Vapor Pressure Equation is:

! Normal boiling temperature of 12CH4 methane is: 
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Vapor Pressure Correlation of Vapor Pressure Correlation of 1313CHCH44 MethaneMethane

! Correlation of 13CH4 methane is:

! Vapor pressure expression of 13CH4 methane is:

! Normal boiling temperature of 13CH4 methane is: 
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Relative Volatilities Relative Volatilities btnbtn 1212CHCH44 & & 1313CHCH44

! Definition of relative volatility of component ‘i’ and 
component ‘j’ is:
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1313CHCH44 Property Calculation Using PRProperty Calculation Using PR
! We used Peng-Robinson equation of state for the 

modeling of methane isotope separation.

! Parameter ‘a’ and ‘b’ are functions of critical temperature 
and pressure. 

! Alpha value is functions of reduced temperature and 
acentric factor.

! Acentric factor of 13CH4 methane was adjusted to 
accurately estimate vapor pressure at a given temperature.
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Comparison of Comparison of 1313CHCH44 Vapor Pressure Vapor Pressure btnbtn
Correlation & PR EquationCorrelation & PR Equation
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LNG Feed Composition: LNG Feed Composition: Supplied from KOGAS
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1313CHCH44 Separation ProcedureSeparation Procedure
! Separation of C2+ from LNG:
! Step 1: Concentration of 13CH4 from 1% to 9.2376%
! Step 2: Concentration of 13CH4 from 9.2376% to 35%
! Step 3: Concentration of 13CH4 from 35% to 40%
! Step 4: Concentration of 13CH4 from 40% to 60%
! Step 5: Concentration of 13CH4 from 60% to 80%
! Step 6: Concentration of 13CH4 from 80% to 90%
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DemethanizerDemethanizer Simulation Using PRO/IISimulation Using PRO/II

File Save As: DeC1_01.prz
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Reflux Ratio
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Minimum number of tray = 1,644

Minimum reflux ratio = 887

Optimum theoretical number of tray = 2,400
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Rigorous Simulation Example: Rigorous Simulation Example: PRO/II

File Save As: Rigorous_Small.prz
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1313CHCH44 Separation Step: Separation Step: 200 stages for each column

………Feed
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Case Study Results for a DeC1 & Cryogenic Case Study Results for a DeC1 & Cryogenic 
Distillation ColumnsDistillation Columns
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Relation of a distillation column operating Relation of a distillation column operating 
time and top time and top 1313CHCH44 impuritiesimpurities

6,209 hours-Step 1

5,158 hours15.0 mole%Step 2
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11 hours0.5 mole%Step 7
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ConclusionsConclusions
! 13CH4 isotope separation process using a cryogenic 

distillation was simulated with PRO/II with PROVISION 
version 6.01. The modified Peng-Robinson modeling 
equation with a newly adjusted acentric factor was suitable 
to simulate the separation between methane isotope.

! It was concluded that 2,400 theoretical stages and six step 
procedures were required to obtain a 90 mole% of 13CH4
methane product.


