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Abstract—Anisole and methyl anisole isomers which containing methyl functional group on anisole at the
ortho, meta, para position were chosen as one of the aromatic hydrocarbons and carbon dioxide was chosen
as the other component. K-factors obtained by experiment were compared with predictions from the perturb-
ed-anisotropic-chain theory(PACT) and the Peng-Robinson(P-R) equation of state. The characteristics of Peng-
Robinson(P-R) equation of state and perturbed-anisotropic-chain theory(PACT) which are applied on these
systems were investigated.
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Table 1. Physical properties and pure components parameters of anisole, 2-methylanisole, 3-methylanisole and 4-methyl-

anisole
Compound T(K) P.(bar) o) T* v* c Dipole moment(Debye)
Anisole 427.15 40.26 0.4821 393.5 0.07058 1.8379 1.18
2-methylanisole 444.15 35.14 0.4763 397.3 0.07951 2.1091 1.00
3-methylanisole 448.65 35.14 0.5080 397.5 0.07951 2.1091 1.08
4-methylanisole 447.15 35.14 0.4975 397.3 0.07951 2.1091 1.18

Table 2. Interaction parameter and average deviation(AAD)

Peng-Robinson PACT

System Temp (K) Interaction AAD(%) Interaction AAD(%)
parameter K(1) K(2) parameter K(1) K(2)
CO: - Anisole 333 0.010 8.75 64.12 0 5.28 16.59
363 0.034 3.03 48.50 0 445 14.36
393 0.041 332 39.51 0 4.39 11.37
CO, - 2-methylanisole 333 0.065 350 50.04 0 7.88 39.89
363 0.059 4.33 45.25 0 246 34.19
393 0.063 4.37 25.18 0 297 20.86
CO; - 3-methylanisole 333 0.036 3.17 70.76 0 5.65 67.71
363 0.034 4.17 42.16 0 4.05 41.02
393 0.045 1.99 36.16 0 1.89 20.39
CO, - 4-methylanisole 333 0.036 422 63.67 0 3.86 24.82
363 0.044 2.87 48.60 0 2.16 37.23
393 0.048 2.34 28.45 0 245 19.85

ol A EA} ol E-dlerA o PACT, P-R %! PHCT # group contribution H1H-& Al&3le] Table 13 7o)
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R, UNIFAC®c} PACT®} 77t 3] ze K& mole ; v*, characteristic &% ; T* gto] g 2.3lc}. {la)
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v AL gl HoE vfebytcl wheb] Al M o) el 9lx) ebol Walsh 5-[15]l 2] &} group
e b Al S *}9”6}* 334l °]7r7P Azt el contribution ¥y o 2 -73}o Table 1o Jehyjglo
AR Ao g5t BAAE & °1]—’33P' AT R=R=Y #=2} 2l (dipole moment) A8+ Freeman[16]
4 EA"o HitshA sidd PACTY A= Ky = o723 & P gk weld PACT Aefuka A&
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PR A} 79} vtz shgich rameter) T* v* ¢ 5k Foj AW 8] 248 At
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anisole, 3-methylanisole %! 4-methylanisole®] T., P., Arefub A Al-g Ab8-Elgd o)
w FFo] EF] 7| oo} T, P 4k Joback[13]9] ol 29} AFAE ulwsty] glal AYPH[3]e} o
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Fig. 1. Comparison of experimental and predicted K-fac-
tors for carbon dioxide and anisole in carbon die-
xide and anisole systems at temperature of 363 K.
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Fig. 2. Comparison of experimental and predicted K-fac-

tors for carbon dioxide and 2-methylanisole in car-
bon dioxide and 2-methylanisole systems at tem-
perature of 363 K.
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NOMENCLATURE

>

: Helmholtz energy
: external density-dependent degrees of free-

o

dom

: Boltzmann’s constant

: equilibrium constant

: adjustable binary interaction parameter
: number of molecules

: pressure [MPa]

: critical pressure [MPa]

: canonical partition function

<

WU ZRRE

-

: temperature [K]
: characteristic temperature
: critical temperature

-~

: reducing temperature
:ideal gas constant
: volume [cm®]

<

XEa=-=0

< «
*

: characteristic(soft core) volume per mole [cm®
/mole]
: free volume [cm®]

=<

Z : compressibility factor
®  :acentric factor
A :de Broglie's constant
¢  :potential field

Superscripts

rep :repulsion
iso : isotropic
ani : anisotropic
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