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Abstract: The binary phase equilibrium experiments of carbon dioxide/1,2,3,4 a-tetrahydro-1-naphthol(a-tetralol) system
were conducted to get phase equilibrium and mixture density data at 313.2K, 343.2K and 373.2K and within pressure ranges
of 6.0 MPa to 35.0MPa. The phase equilibrium apparatus was type that circulated the vapor and liquid phase, the expened
volume measuring system was adopted to microsampling technique for the analysis. The phase equilibrium and mixture den-
sity data were obtained for carbon dioxide/a-tetralol system from liquid and vapor phase. The mole fraction of carbon diox-
ide in liquid phase decreases and the mole fraction of e-tetralol in vapor phase increases at constant pressure according to in-
crement of temperature, and both the densities of the vapor and liquid phase approach to the mixture critical density as the
pressure increases at any temperature. For the thermodynamic analysis, the experimental data were correlated with Peng-
Robinson equation in cubic equation of state and compared to theoretical values of carbon dioxide/a-tetralol system. The AAD
result was in the range of 1.08% ~8.93% in the case of K(1), and was in the range of 45.71% ~72.34% in the case of K(2).
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1. Equilibrium Cell 11. Air Bath

2. Liquid Circulation Pump 12. Vacuum Pump

3. Liquid Sampling Valve  13. Check Valve

4. Vapor Circulation Pump  14. Thermocouple

5. Vapor Sampling Valve  15. Solvent Ingction Syringe
6. Relief Valve 16. Solvent Injction Valve
7. Pressure Gauge 17. N, Gas Cylinder

8. Metering Pump 18. Sample Trap

9. CO, Bomb 19. Volume Measuring Cylinder
10. Liquid Mixture

Fig. 1. A schematic diagram of experimental appa-
ratus.
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Table 1. Phase Equilibrium Data for Binary Carbon
Dioxide -a-tetralol System

Pressure  Mole Fractionof CO,  K~factor(y/x) Density X 10-%(Kg/m®)
(MPa) Liquid(x) Vapor(y) Kom suse K- Liquid  Vapor
Temp.=313.2K

6.27 0.239 0.999 4.1799 0.0013 0.9644 0.1720
10.06 0.473 0.998 2.1099 0.0038 1.0022 0.4580
17.20 0.744 0.993 1.3346 0.0273 1.0087 0.6222
24.12 0.821 0.982 1.1961 0.1006 0.9969 0.7162
29.84 0.866 0.970 1.1201 0.2238 0.9859 0.7820
31.77 0.882 0.967 1.0963 0.2796 0.9778 0.7965

Temp.=343.2K
6.08 0.148 0.999 6.7500 0.0011 0.9756 0.1457
856 0.242 0.998 4.1239 0.0026 0.9801 0.2763
1247 0.446 0.997 2.2354 0.0054 0.9878 0.4512
18.12 0.637 0.995 1.5635 0.0110 0.9911 0.5600
21.09 0.668 0.993 1.48380 0.0180 0.9960 0.6100
26.74 0.733 0.987 1.3465 0.0486 0.9907 0.6910
29.39 0.767 0.979 1.2764 0.0901 0.9850 0.7385
3349 0.796 0.967 1.2148 0.1617 0.9819 0.7982

Temp.=373.2K
7.29 0.144 0.999 6.9375 0.0011 0.9674 0.1472
12.69 0.359 0.998 2.7827 0.0015 0.9612 0.2940
19.26  0.493 0.997 2.0223 0.0059 0.9688 0.5189
24.94 0.552 0.992 1.7971 0.0178 0.9742 0.6560
2880 0.586 0.987 1.6843 0.0314 0.9941 0.7153
3245 0.625 0.982 1.5712 0.0480 0.9860 0.7564
35.24 0.6562 0.977 1.4984 0.0661 0.9811 0.8035

o2 K-factor®] AT AFE golud o)itslebs
o] A= oF 1500 A= vl o-tetralole 0.
289 ghell AZatx lch. K-factor7} o]&4ql 3
of ¢4 AR 94 olfre EFE ALY T
A2 ATH el we} ¢HE =3 @48 AR F
ol kel fAldelE vehdwy FAZ Ahds
o] MASER AYS +YP34A 23 An A
A9 A A grHe o 35 MPau9j7hA
AYE FIT 4 ol §l7] gFolt}. Fig 4= ¢
E’PJr IRR ﬂﬁl% viehd :L"—é&i dpo] Aee=

FEe gHez 7;}—?% 9—501] w}a} =9 tﬂw}
Ad fle Ao depgth. ol 4HdY Ay
MZ piE dio R L}E}ﬁu}

dH B A4 o|4tsleki-o-tetralol Ao ths}
T AfolE Y dqstd 5A¢ AMstuz)
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Fig. 7. Comparison of experimental and predicted K
-factor from Peng-Robinson equation of state
for carbon dioxide and a-tetralol system at
temperature of 373.2K.

Hol} a-tetralolol] &t K-factorql K(2)gh&
< HAxE Bk o|PA ®A bt Hilo
st} orolud WPl Ad ¥ 343.2Kdd K
(2)3ko] 72.34% 2 el d© o]2id K-factorgh
[K(2)]e] 0.0011~0.1617 e Ax Q= d o]
= 7)AblA] o-tetralold) EE-&°] 0.001~0.033¢
7AA qlx, HAAbe| A e-tetralole] ZH8L (.204~
0.8520 AH glonR o529 ulE el K-fac
tor?] gh& 7oA EEgo) 4dtAl wislsiris
T K-factord] digt #Azle 34 Jehte 9 7]a
e Aol ofs} 2L Hxle =7]& Park F[19]
3 Kim §[20]c] 22d 33 8o Fg Q7o
Mz 2 A& o} ¥ & gtk 222 IHAis )
£ A JetdAt ZE dojeld B oksd A4t
o2} #ActElc}. wl2bA] Peng-RobinsonAlel ol A
A4 g3 Ao viug An F 2a e
¢ 4+ Aok

= Hr

4. Z2 B

2 dFolAe wkSeksis4al a-tetralolg} of4k
stetaete] o|dEA AFHuoeE ] g £3
o2 AYRS $£YP34c). 313.2K, 343.2K ez
373.2K 2x9} 4H 6.0MPacj4 35.0MPa ®H$7}
Z] olitsleki-a-tetralolAle] A2y UYL 7 ex

oA ¢HE WA IHA FP3T. FAe oF
¥e Agdtdon, APREAL oA R
AlE A R olAbsrrA o] kT FAle] EAstHc).

o)Ak} EL A -a-tetralol A= 74} oAbl 2] e] At
Yooy % EFE ULE AYPxAYE Fige
o, 2 A3 dAGHAA olitslrtr e SalEe 4
Aol A &t o3t we}l pastgz, 7]4keA
a-tetralol?] $HE== 227t F7HESGE FUtekd
o} ERE UxE 4o FUYFE U, AN
F EYE JAERZeE HIH A4S 4+ o
o} =g dodgy] sjdE st 33 el
Peng-Robinson2}&- o]438}o] o]Ata}et 4 -g-tetralol
A o]EAE A5t APR 9 v|lEF A FL
dRE B4}

AHE 7]

fok

k : binary interaction parameter
K(1) : K-factor of carbon dioxide
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