Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2520

ZAA olAsga Yol Z2HoAHoEd g nY FAF

2= =% =1 1
701—'\14?__/ 3’4— ]é]./ Eﬂ?ﬂ—r

Addista stetgety, olsvsta 3}s3
(kwakchul @ kyungnam.ac. kr')

ol

5!

High Pressure Phase Behavior of Propyl Acetate in the Supercritical Carbon Dioxide

Soon-Man Kang, Chul Kwak*, Hun-Soo Byun1
Dep’t of Chem. Eng., Kyungnam University, Dep’t of Chem. Eng., Yosu National Univelrsity1
(kwakchul @ kyungnam.ac. kr')

A&
24 FAE o8 A2 B/Ee) BF AT/l B YW Uk B %
=9 AFS WA A3
=219 50%)e g Z7}H
sl e 1EEY A
ojs} Bl W A7
daz ot B2 44

)
o =

) 8
kit
k1 ofo
Lo
g
Ach
N
)
o
fo oo

o == it
=

B
!
12
o
o
o
re
-
=
(2
lo
r
>,
o
=
oy
o
)
=

rd

wa 2

=

rr

B

o 1o ol 12

ER o
>

T oP

ox =

=k

o

2

-

N

N

o

=)

e

1%

of{

i

Al

o

o

M2

rEl

(o]

o

o
==
o2
N

A
e
o &
)
o
gl
1 ot
qr—

2 4o

P
— 19

ox, (g
o3

% @

e
O % o
>°i"f

Ho rr X
)

(1t

Y
A, M
H

.

2%
il
rr
in}
2
oz
X
uN
—{E oo
=
S

d

= o g

Y

o,

(0]

ol

ol

N
O o @ Hr Mt o

2o o X
)
=)
)

2 o
Huo?.:
o o P

(1t
2
o
v
-0,
1o
i
rlo
A
o
ro
ox
L
= olﬂ
ol
ox
o
ofr
——
it
ol

oX
‘I"Otﬂ
=2

N F—{Oi d

O
o

o
:?L_"
>, o
=

o K
:?L_"

o
ﬁrlOJﬁﬁrﬁé
N

[N
o El
o
>

ox & X
ol
i)
N

oy 2 A

oX,
M
AN
N
ol
o oX
oo
Of
rok
r 2
ox
o
o
o
——
i
of
N
X
rJ
=2
ML o
Au)
B
N XE

rir ;E
o
f
rr
>
g
W
A=)
o2l

1
23
o
o
ol
A
'g =
i)
-0,

¢

rfo
H
PN >

ZQ 9 ol

o it
>

o T2
o
=

WE o

AN
o

ofr

ol

(r
2

s

=
2
o
ules
20 |\
JE o
AL
N
R

X o
o
X

r off
ol
)
et

o
ru

H o
2
>
e
Kl
0
p‘L

A e ZAse] AAFAJ] 71EH, o3 219
Peng-Robinson 73 El
AR AHAAE Hlustgon, 2

H

%
X,
N
N
N
N
>,
oo
[o
f
o
12 ox
2 ¢
ui
re
re
-
2
>
>,
oo
ol
my,
::l,
rlr ¢

—
J
J

_,d
£
i, M
r
i,
é Of
X
N
fo
i
oo
2
Lo
:(I){:L
Q,
2
™,
i
I
fil

» 0
o

2 1% ok
o o oX
:o|=l'f,
>x

= iy X

32 ox ofo

S e, Ok
B
Y
%)
kN
=)
il
%)
oo
ol
ok,
£
Q
Q
g
T
Q
o
<
>
(@]
(¢}
S
a
o
2
=
ok
(ot
e
it
jules
d
1

il
o
o

(1
o

Propyl Acetate(zt% 99.5%) A1°F2 Aldrich ChemAMS] #AF& &
ol Al flo] AHE ARG, oS (TR 99%°l/d) A

S
9 re
!
9
>
>
>
ofo
it}

e

o
5
Oy
5
L
2
y

N
Olo
Ok
S
iy
S
|'0|I
S
W
My



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2521

>

AFE BFwo 202 ALgHYLh
A=

Aol AEE 1 4BI LPAAE Figure 13 Lom o ¥z

= R
(Variable-volume, view cell)?} & 7] &=, = dAGX 28 SHF(GEA 1A, HA
dYE v H, Reix CCD7HE, EUE)E P40 doen, 4 FatelA 250T <
700 bar7bA] 1} AAT ABL &+ A= AP FAS ST
AAWEL A7IM e s TIEstal AAS AFFE BE[B]S Fastd uigt ¥
A 1o, udlA BIx e Su) Bl T Qs 2 MSBAL AA%S 93t

of Ax agm o APelA &
Agetel AR B AYFS 5§05

[e) O o= o - ]' .
T AA AR5 A" dele s FYs] fdE B APe st AfE &
13t £7)(~30cm)el] &S FUSF T FAS o oo HIAx Yo dFFS FYao)
HPx Yo ¢4 A FYF &S AL A3t &vly FHHFS A 1+
AR SA3) 2Hsn A xdA @Y (1-phase)dl =EA1717] $5t dolo) <f
HE JIelEA FEE YR A4 HE FHAAA §-o] 43 AHEE Jrh 1
T Alzdlo] ¢hdd] HPFFE O =2 F JEF FES AL ¢ 9 =9 94
FEFE FAST ddle X9 AN FE Yo Tl aue 225 FA|SIHA
ZIZF e olEAe =g w7t AA3] 4ES . d@4stH oz FPx YA
NEHLE 7127 A BASE SRR HYHH, o|EHL oj&o] A Hive oo
2 Aot VxR ol&AE d2 &, A ¢HE UHetd shue] JoeE gl Fof
2t} olw E3E] Ui H4F ¢ EAHsE gloenz Y3le XA wrEAH e
A& 758ttt sy dS dEd HAI 23] oA Adsle] I 3o HAS ALE
A5Z AU o9 2L AP 449 »E 2xdAT Al AHE3AUTh
23 4 EE

B Ao E 1y slollAl CO-Propyl Acetate7] 9] o] A EA AA%S A8S Aglon,
2 AFFAY B LTRE HEM4] FEHO o AF AT AP +0.5bar
o] oz WAL, AAF AR EESS 0002 WY 2x= ¥gstu vt adxn

CO»-Propyl Acetate ] &] +2] 2= 0.4% AT

bar He] WA A3t Figure 20 Y AT o] & CO,-Propyl Acetate A= ==7}
o A

S7hgel met EEE AL STk AR YERT B dA g 257}
S7FeE COy9 &3l=e st 24 =AM EFEY AAIA Aol AL 2%
¥= ¢ 7 A

e B
A

] a9
B Aol 22 A9

=
A} 25 Peng-Robinson A Ej ™A 2][5]S o] &3t wdlgstoith
Peng-Robinson & %74 2] &3 &
1) a=2 3 xxja;
(2) dly‘:(l_kly)(dl’dj)l/z
(3) bZZ 2 x,»ijij
(4) sz:(l_ﬁzy)[(bi+bj)/2]

CO,-Propyl AcetateAlol gt =479 ¢ H g olddAE Ed[6]
5 ©]-&3}3ith Peng-Robinson e 2 Algbel] g 47 sepvlE ot RS A
2 Huste 7Hg olege 349 WE HF vy ¢ fo2 2T Figure
32 COx-Propyl AcetateZloNX p,=0 B 5,=0 € ®W, 2= 49 dHolgt M 2

e

Jon

+ 2
=3

Jon

of o O|E4d E& M9z A2z 20038



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2522

YAE Hol= h(k;=—0.0206 2+ 7;=—0.0096)2 M= vlaste] =ido] Was= A4
< Yell Aot m@ekA COx-Propyl Acetate7] o] E3H2 v H S HZA gL k,=—0.0206
9, =—0.009622 AFHAAT. 2HE HAAgS olgstal Zzte] AdM z=dE HA
getrl e o] A2 80TollA] Peng-Robinson “FEjH7g2lol o3 A4t ATt CO,-Propyl
AcetateA| | A Z}7+o] HZ IEu|EE o] &8st fH-Z2A(Px) TAY FHAS 2% 40,
60, 80, 100 123 120°Co ZH-&3te] A& x|9} ALXE vlwe ZAFAE Figure 20 UE}
W AT}, Figure 4= CO,-Propyl Acetateﬁﬂ«] HZ seprlE e} A F8AE o] &ste 77
o] Aldl "igt E¢=E dAIAY AAES UEIH AT Figure 404 R nie} o] 1
Propyl Acetate®} ©]2F3}ebAo] AR o] 7|4y 18]3l Peng-Robinson AFE] 7 2] o
3 AME dAFAHe= eI CO,-Propyl Acetatel= A i’{}j’—/ﬂ o] T Axo]
FAR Abololl A dA&olal G ATl YEtE AP ZQ type-1[7] &7 FEE e
W Th ESH COx-Propyl Acetate Al = Z2be] oA E5F AAHLLV)O] *]'%LQ A gk

L rlo

O
o

4 8
2 AFE S8t COx-Propyl AcetateAl o] tigh =E-ZA(Px) HIAAE 2% 40, 60,
80, 100 28] 120T 9 ¥& 17~127 bardlX 7123, =4 agla dAHS 44 o
T UAATE. COr-Propyl AcetateAd| o] A3 23 e 227t S7HEFSE F
T AN ZZte] 2xoA EF AFHLLV)e]l BEAEHA Foen o] Ale AFA
type-1 ¢ FEl= «1” As & F AVH. 49 2= Peng-Robinson e 4 4]
gt en old xo F#3 F HAHvHE -] HF VB R(k,;=—0.0206,
7;=—0.0096)= A

=3

. S. and N. S. Jeon, Fluid Phase Equilibria, 167, 113(2000)

. S. Byun and M.A. McHugh, Ind. Eng. Chem. Res., 39, 4658(2000)

. S. Byun, B. M. Hasch, M. A. Mchugh, Fluid Phase Equilib. 115, 179 (1996)

. K. Deiter and G. M. Schneider, Fluid Phase equilib., 29, 145 (1986)
D Y. Peng and D. B. Robinson, Ind. Eng. Chem. Fundam., 15, 59(1976)
. Robert C. Reid, John M. Prausnitz and Bruce E. Poling, The Prorerties of Gases & Liquids
4th, 694 (1986)
7. M. A. McHugh and V. J. Krukonis, “Supercritical Fluid Extraction : Principles and
Practice”, 2th ed., Butterworth, Stoneham (1993)

O’\Lh-lkwl\.)'—‘nr
N
cm T T |k

ofetZete O/EH EE MH9Z Mz 20035



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2523

PRESSURE / bar

PRESSURE / bar

PRESSURE / bar

Pressure
Generator

Temperature
Controller

Pressure Temperature
Gauge Indicator

Heater

Cell

Magnetic
Stirrer
Air Bath

=2
gD—

I
0.8

I I
0.2 0.4 0.6

0.0 1.0
PROPYL ACTATE MOLE FRACTION
— 77—
120 - —80°
FLUID T=80C
H  DATA
100 - ]
r / ki| =0.0000, nn: 0.0000
80 [ .
t k =-0.0206, n_=-0.0096
L 1 y
60 [ ]
[ VAPOR + LIQUD
40 - N
20F .
0 L. . S O Y S S S B R
0.0 0.2 0.4 0.6 0.8 1.0
PROPYL ACETATE MOLE FRACTION
140 T
[ FLUID O This work ]
120 - 7
100 |- .
[ P-R EOS ]
30 L LIQUID + VAPOR ]
60 .
40 CO_VLE J
2 propyl acetate VLE ]
20Ff ]
o ! n P R R
0 50 100 150 200 250 300

TEMPERATURE / °C

OIEH EE H9IZ Hza 20035

Figure 1. Schematic diagram of the high pressure

experimental apparatus used in this study.

Figure 2. Comparison of the experimental data for
the CO.-propyl Acetate system with calculation

obtained with Peng-Robinson equation of state

with / ;=—0.0206, 7 ;=—0.0096.

Figure 3. Comparison of the best fit of
Peng-Robinson equation of state to CO,-propyl

acetate system at 80C

Figure 4. Pressure-temperature diagram for the
COs-propyl acetate system. The open circles are
critical points determined from isotherms measure

in this study.



