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MaterialsMaterials

Carbon dioxide
[124-38-9]

(min. 99.99%)
From Korea Industrial Gases

Ethyl Alcohol
[64-17-5]

(min. 99.9%)
From Hayman Limited

N-vinyl pyrrolidone(NVP)
[88-12-0]

(min. 99%)
From Aldrich

Polyvinylpyrrolidone(PVP)
[9003-39-8]

Mw = 2,500 from Polyscience
Mw = 10,000, 29,000, 55,000 From Aldrich
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Figure 1. Schematic Diagram of the experimental apparatus

Experimental ApparatusExperimental Apparatus

1. Camera

2. Light source

3. Borescope

4. Thermocouple

5. View cell

6. Magnetic stirrer

7. Air bath

8. Digital thermometer

9. Digital pressure transducer

10. Pressure gauge

11. Hand pump

12. Computer monitor

13. Trap 
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Mole fraction of CO2
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Phase behavior of CO2(1)+Ethanol(2) system

Consistency TestConsistency Test
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Mole fraction of CO2
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Phase behavior of CO2(1)+NVP(2) system

Vapor +Liquid
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Correlation of CO2-NVP System Correlation of CO2-NVP System 

Peng – Robinson Equation of State [2]

van der Waals 1-fluid mixing rule

Two adjustable 
parameters !
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Optimization Algorithm 

Marquardt algorithm[3]

Correlation of CO2-NVP System Correlation of CO2-NVP System 
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0.420**42.7*640.6*NVP

0.239[4]73.8[4]304.1[4]CO2

ωPc [bar]Tc [K]Component

* Estimated with Joback method [5]
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** Estimated with Lee-Kesler method [5]  
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Thermophysical Properties Lab.

Mole fraction of CO2
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CO2-PVP System CO2-PVP System 
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No one phase region was 
observed in this area !

?
The solubility of 

PVP in scCO2 was 
very low !
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Temperature(oC)

40 60 80 100 120 140 160 180 200

Pr
es

su
re

(b
ar

)

0

500

1000

1500

2000

NVP 29.4 wt%
NVP 34.3 wt%
NVP 44.4 wt%

PVP-NVP-CO2 systemPVP-NVP-CO2 system
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Temperature(oC)
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Temperature(oC)
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PVP-NVP-CO2 system with different molecular weightPVP-NVP-CO2 system with different molecular weight

Temperature(oC)

40 60 80 100 120 140 160 180 200

Pr
es

su
re

(b
ar

)

0

500

1000

1500

2000

PVP (Mw=29,000), NVP 29.7wt% 
PVP (Mw=55,000), NVP 30.3wt%
PVP (Mw=29,000), NVP 36.6wt%
PVP (Mw=55,000), NVP 36.6wt%

PVP Mw =  2,500

PVP Mw = 29,000

PVP Mw = 29,000

PVP Mw = 55,000



Thermophysical Properties Lab.

We measured pressure – composition(P-x) isotherms for 
binary mixture of CO2 + NVP system at temperature from 
324K to 355K and  pressure up to 190bar.

We measured cloud point pressures for the system PVP + 
NVP + CO2 system as a function of molecular weight and NVP 
contents at temperature up to 450K and pressure up to 2,200bar.

As the NVP content increased, cloud point pressure dramatically 
decreased.

But for molecular weight dependency for cloud point pressure, 
the result is not yet distinct at low NVP content. 

ConclusionConclusion
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