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Viate

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
H\C=C _H
/ \

H N 0

7

Mw = 10,000, 29,000, 55,000 From Aldrich

Polyvinylpyrrolidone(PVP)
[9003-39-8]
Mw = 2,500 from Polyscience
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. Light source

. Borescope
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. Thermocouple

. View cell
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. Magnetic stirrer

. Air bath
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. Digital thermometer

9. Digital pressure transducer

10. Pressure gauge

11. Hand pump
13 7 12. Computer monitor

1
13. Trap

Figure 1. Schematic Diagram of the experimental apparatus
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Phase behavior of CO,(1)+*NVP(2) system
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" Peng — Robinson Equation of State [2]

b _ RT a(T)
"V —b V{ +b)+b( —b)

= van der Waals 1-fluid mixing rule

@, =20 %%, b, =2.2.%:% b,
j j

j i Two adjustable

b. +b . parameters !
a; :W(l_kij) bl,j:( ”2 ]])(1_771']')
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= Object function(OBF)

2
(P _—P
OBF _—2:[ o “"]

i exp

= Root Mean Squared relative Deviation(RMSD)

RMSD (%) = .|ZBE 100
ND

= Optimization Algorithm

Marquardt algorithm[3]
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Component T, [K] P_ [bar] ®

CO, 304.104] 73 [4] 0.239[4]
NVP 640.6" 0.7 0.420°"

* Estimated with Joback method [5]

T,(K)=1982+ nA, @_@
T.(K)=T,[0.584+0.9651(3 n.A,) ~(> A, )] @m @

P.(bar)=[0.113+0.0032N,,,,,. — > . mA,]>

** Estimated with Lee-Kesler method [5] @ @

a
S

B T,
a=—InP —597214+6.096480"' +1.288621n 6 —0.1693476°

B=152518-15.687560" —13.4721In0 +0.43577 6°
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= We measured pressure — composition(P-x) isotherms for

binary mixture of CO, + NVP system at temperature from
324K to 355K and pressure up to 190bar.

= We measured cloud point pressures for the system PVP +
NVP + CO, 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 1s not yet distinct at low NVP content.
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