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Figure 1. Schematic Diagram of the experimental apparatus
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Temperature measurement
Thermometer

Fast response PRT 
Hart Scientific INC., model 5622-32SR
Accuracy of ±0.045 K

Indicator
Hart Scientific INC., model 1502

Pressure measurement
Digital pressure transducer 

Paroscientific INC., model 43KR-HHT-101 
Accurate to 0.01% of reading

Indicator
Paroscientific INC., model NO.730

Experimental ApparatusExperimental Apparatus
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Experimental Result : CO2-HDFDA systemExperimental Result : CO2-HDFDA system

Mole fraction of CO2
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Mole fraction of CO2
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Correlation of CO2-fluoro monomer System Correlation of CO2-fluoro monomer System 

Peng – Robinson Equation of State [1]

van der Waals 1-fluid mixing rule

Two adjustable 
parameters !
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Object function(OBF)
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Marquardt algorithm [2]
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Estimated with Joback method [5]

∑ ∆+= biib nKT 2.198)(
12 ])()(9651.0584.0[)( −∑∑ ∆−∆+= TiTibc nnTKT

∑ −∆−+= 2]0032.0113.0[)( Piatomsc nNbarP

Estimated with Lee-Kesler method [5]  
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-0.00570.0111-0.03-F
-0.00360.022230.08-CF2-
-0.02100.04983.53-CF3

0.00430.006718.25>C<
0.00000.018922.88>CH2

0.00050.048181.10-COO-
-0.00060.012924.96=CH-
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-0.00280.011318.18=CH2

-0.00120.014123.58-CH3

PcTcTb [K]

Modified Joback MethodModified Joback Method
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Critical constants of perfluoroalkaneCritical constants of perfluoroalkane
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X0.04422.47781.2880CF3 (1)

X0.01291.73990.6115CF2 (2)

0.1470.01063.49200.9225CH2 (2)

X0.011312.10842.6446COO(2)

0.2960.01991.67810.8894CH3(1)

0.2230.02236.50811.7117CH2=C(2)

0.4080.02505.01461.7827CH2=CH(1)

ωPc [bar]Tc [K]Tb [K]Component

Constatinou / Gani method parameterConstatinou / Gani method parameter
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Critical Constants of perfluoroalkneCritical Constants of perfluoroalkne
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30.770811.39762.74HDFDMA

20.816710.88641.95

40.587013.08662.47

20.807810.25667.75

40.560811.82676.72

0.7702

0.2250

ω

3

1

Source

12.13737.90HDFDA

73.80304.10CO2

Pc [bar]Tc [K]Component

1. The Properties of Gases and liquids, 4th Ed .
2. Joback method and Lee-Kesler method
3. Modified joback method and Lee-Kesler method
4. Constantinou and Gani method  and Lee-Kesler method

Modified Joback method parameterModified Joback method parameter
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Modified Joback method3.360.0233-0.0280
C-G method3.630.0491-0.0014

Joback method3.670.04840.0063
323.2~
353.2

RemarkRMSD(%)ηijkijT(K)
CO2 – HDFDA system

Modified Joback method5.270.0241-0.0180

C-G method6.880.04600.0115

Joback method7.170.04280.0112
323.2~
353.2

RemarkRMSD(%)ηijkijT(K)

CO2 – HDFDMA system

Result ; RMSDResult ; RMSD
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Calculation Result : CO2-HDFDA systemCalculation Result : CO2-HDFDA system
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Mole fraction of CO2
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We measured pressure – composition(P-x) isotherms for binary 
mixture of CO2 + HDFDA and CO2 + HDFDMA systems at 
temperature from 323K to 353K and  pressure up to 140bar.

Good correlation result was obtained with Peng-Robinson equation 
of state with two adjustable parameters.

Calculation result with modified joback method parameters for CF3-
and -CF2- shows overestimation of pressure near critical region.  And 
original Joback method and Constantinou-Gani method
underestimate pressure near critical region.

Fluoralkyl (meth)acrylate shows higher solubility in CO2 compared 
with corresponding alkyl (meth)acrylate.

ConclusionConclusion
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