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ABSTRACT : N-vinyl caprolactam (NVCL), a kind of N-vinyl amide monomer, must be dissolved in
continuous phase (scCO,) for dispersion polymerization in supercritical carbon dioxide. Phase behavior of CO,+
NVCL is very important and necessary for determining initial polymerization condition and for monomer extraction
from final polymer. There is the limitation of experimental method for obtaining pure properties of the monomer
because of the possibility of polymerization. And N-methyl caprolactam (NMCL) is the useful solvent for the gas
treating process. In the viewpoint of molecular thermodynamics, NVCL and NMCL have same functional group i.e.
¢-caprolactam. In the case of NVCL, hydrogen of amide group is substituted with vinyl group and for NMCL,
hydrogen of amide group is substituted with methyl group. We suggested modified group contribution method for
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caprolactam or N-methyl caprolactam system.
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Fig. 1. Structures of g-caprolactam derivatives.
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Fig. 2. Vapor pressure data and estimated critical
properties of g¢—caprolactam.

Table 1. Pysical propersites of g—caprolactam Dby
various estimation methods

Method T./K P./MPa

Regression by
PR-EOS

Joback

813.12 4.95 0.450

725.38 4.62 0.392

4.77 0.478

Lydersen 806.00
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Table 2. Modified Joback group contribution
parameters

pei_[bar]
-(CH,)sCO- 0.0858 0.0194

Table 3. Estimation of pure parameters of NVCL
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1.0 Regression by Antoine equation
® Vapor pressure data in references
= Boiling Temperature by antoin eqn.
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Fig. 3. Vapor pressure data and estimated bolling
temperature of N-vinyl caprolactam.

Table 3. Estimation of pure parameters of NVCL
and NMCL

Modified Joback method
. [ Tb [K] | Te [ Pe foa]
51020 | 74689 | 4014 | 0469
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Fig. 4. Calculation result for CO, + N-viny
caprolactam system using Peng—-Robinson equation
of state with kij = 0 and nijj = 0: @, 323.15 K; O,
343.15 K.
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List of symbols

t = temperature group contribution value

p = pressure group contribution value
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Fig. 5. Calculation result for CO, + N-vinyl
caprolactam system using Peng—Robinson equation

of state with two binary interaction parameters: @.
323.15 K; O, 343.15 K.

Table 4. Calculation results for CO, + N-vinyl
caprolactam system

Joback method
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20

Moditied Joback method
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Fig. 6. Calculation result for CO, + N—-methyl
caprolactam system using Peng—Robinson equation
of state with kij = 0 and nij = 0: @, 323.15 K; O,
343.15 K.
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a = attraction parameter

b = van der Waals covolume

k - = binary interaction parameter
P = pressure

R = gaé constant

T = temperature

V = volume

X = mole fraction

Greek letters

T = secondary binary interaction parameter
0 = acentric factor

Subscripts '

b = boiling point

C = critical property

cal = calculated

exp = experimental

m = mixture

1, ] = component
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