S0 L{X| 2 818|X|(1993), R2A M2
Energy Engg. J (1993), Vol.2, No.2 pp. 225~230

Head Space Analysisoif 2|8t n-Dodecane-1-Decanol, n-Dodecane-1-
Dodecanol2} 1-Decanol-1-Dodecanol#|2| S 7[H HE

WIAR - Z - OlENE* - AlFAY** - Ol R+
Fddletm Taie 53
Aadsm st et

Isothermal vapor-liquid equilibria of n-Dodecane-1-Decanol, n-Dodecane-1
-Dodecanol and 1-Decanol-1-Dodecanol systems by Head SpaceAnalysis

So Jin Park, Yong Kang, Tae Jong Lee*, Myoung Jai Choi**
and Kyu Wan Lee**
Department of Chemical Engineering, Chungnam University Tae-Jeon, Kovea
*Department of Chemical Engineering, Kyungpook University Taegu, Korea
**Korea research Institute of Chemical Technology, Tae-Jeon, Korea

2

n-dodecane-1-decanol, n-dodecane-1-dodecanol % I1-decanol-1-dodecanolA] 2] 140C S-& 7}l 3
HiolelS static methodi*ﬂ Head Space Gas Chromathographv HS.G.OE o183l &t}
<= Margules, Van Laar, Wilson, NRTL g Q
74]% Tt e, Redhch-Klster«} Qs AR AP B3l djolebe] A4
A% n-dodecane-1-decanol A=

Age] el g Telsto] ANE BEFEAT

o1gstel 4y

gl shelek S o)A

l:l
o

Q_F

of

mlo N

Ha FuUE e o

& gk

Abstract—Isothermal vapor-liquid equilibrium data have been measured for binary systems n-dodecane-
1-decanol, n-dodecane-1-dodecanol, and 1-decanol-1-dodecanol at 140 by using head space gas chrpma-
tography (H.S.G.C) as a static method. The activity coefficients, calculated taking into acount the nonidea-
lity of the liquid phase, were correlated with the conventional g® model, Margules, van Laar, Wilson,
NRTL equations. These equilibrium data were thermodynamically consistent by Redlich- kister test,among
these data, system n-dodecane-1-decanol has minimum azeotrope.
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Fig. 1. Flow diagram for the calculation of vapor-liquid

equilibrium data.

Table 1. Analysis conditions for the system n-dode-
cane-1-decanol.

Head Space
G.C. parameter | TEMP(C) Parameter | TIME
Oven 180 Injection 2 sec
Injection port 200 Analysis 12 min
Equilibri
Detector (FID) 200 ,qu“ rum 180 min
time
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Table 2. Analysis conditions for the systems n-dode-
cane-1-dodecanol and 1-decanol-1-dodecanol.

Head Space
G.C. parameter | TEMP(C)| p.rameter | TIME
Oven 230 Injection 2 sec
Injection port 250 Analysis 12 min
Equilibri
Detector (FID) | 250 (AP 180 min
time

Table 3. The experimental data of the system n-dode-
cane-1-decanol at 140°C.

X] Y] Yt Yo Pl PZ

029 093 2129  1.001 474 4645
059 172 2030 1.003 921  44.33
120 .299 1.853 1012 1721 4040
.150 350 1774 1019 2081 3857
213 440 1631  1.038 2759 3507
244 479 1568  1.050 3073 3341
309 537 1453 1081 3557  30.65
342 957 1403 1100 3726 2959
442 626 1272 1171 4356  26.06
511 674 1202 1233 4854 2343
546 693 1171 1270 5059 2237
617 728 1118 1354 5461 2040
654 748 1095 1404 5702 19.25
727 790 1058 1518 6258  16.62
765 811 1042 1584 6551 1528
341 857 1019 1738 7237 1210
920 923 1.005 1927 8201 6.82
.960 955 1001 2307 87.13 4.06
.961 957 1.001  2.040 8737 3.90

A& 2 o2 A (9), 10) & o] &
& 4 vk .

714 H3@ x Mol Bo 9l carrier gasZE NoE
A48t 2 v n-dodecane-1-decanol®] EAo }-8%
ZA4k2 HP-20M 0.32 mm 25 m capillary column-g
AL-&38}91 37, n-dodecane-1-dodecanol, 1-decanol-1-do-
decanol#| ol =3} 4]= HP-1 series 0.2 mm 25 m capil-
lary column-g AR&-8sic). 14t G.C B x71E Ta-
ble 13} Table 2o ‘}ebiict
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Table 3, 4, 5ell& zt7zt 140C 52 Atelol4] &3
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Table 4. The experimental data of the system n-dode-
cane-1-dodecanol at 140°C.

X Y, " Y2 P, P,
.062 228 1.265 1.002 2.78 9.42
093 323 1.204 1.004 440 921
154 438 1.156 1.010 6.98 8.95
245 599 1.090 1.025 11.98 8.32
304 727 1.071 1.032 19.08 7.18
334 776 1.062 1.036 22.92 6.62
.393 851 1.045 1.046 3143 5.50
422 873 1.038 1.050 34.94 5.06
479 905 1.028 1.059 41.00 4.30
508 923 1.023 1.063 45.65 3.78
.565 957 1.016 1.072 58.73 2.60
.593 966 1.013 1.075 62.79 2.23
649 970 1.009 1.085 62.58 1.96
677 971 1.007 1.088 62.42 1.84
732 977 1.005 1.095 63.92 1.51
.760 .980 1.004 1.098 65.12 1.32
814 987 1.002 1.105 68.01 919
841 989 1.001 1.115 68.40 .785
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Table 5. The experimental data of the system n-deca-
nol-1-dodecanol at 140°C.

X, Y, Y1 Y2 P, P,
.035 211 3.361 1.002 356 1334
073 359 3.007 1.007 6.97 12.46
179 526 2433 1.041 1197 10.78
282 587 1.986 1.107 1329 10.14
349 635 1.764 1.169 16.14 9.26
381 675 1671 1.206 18.01 8.69
446 724 1512 1.294 20.66 7.87
478 735 1.446 1345  21.28 7.69
541 765 1.332 1.464 23.20 7.14
572 799 1284 1.533 2546 641
.662 865 1.169 1782  31.87 4.44
721 .880 1113 1.991 32.08 4.38
779 .898 1.070 2.243 33.97 3.86
808 907 1.053 2.387 35.02 3.58
864 916 1026 2718 3661 337
892 920 1.017 2.908 37.64 3.26
950 962 1.004 3374  41.72 1.88

Table 6. Fitted parameters and standard deviations of vapor phase equilibrium composition for each systems.

System Equation Ay Ay Ay Mean deviation of AY
n-Dodecane-1-Decanol Wilson —392.447 18.028 0.009
n-Dodecane-1-Dodecanol NRTL —691.224 349.256 0.300 0.013
1-Decanol-1-Dodecanol van Laar 1.28865 1.35760 0.019

oflX|2 M2A M2 1993 9
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Fig. 2. Vapor-liquid equilibrium compositions of the
system n-Dodecane-1-Decanol.
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Fig. 3. Vapor-liquid equilibrium compositions of the
system n-Dodecane-1-Dodecanol.
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Fig. 4. Vapor-liquid equilibrium compositions of the
system 1-Decanol-1-Dodecanol.
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A, . Peak area of chromatogram for component
i in solution

A? . Peak area of chromatogram for pure compo-
nent i

Ay, Az © Parameter used in Margules, van Laar, Wil-
son equation

(O . Calibration constant

D; . Density of component i

g . Parameter for interaction between compo-
nents i and j in the NRTL equation

M . Molecular weight of component i

n; . Number of Mole

P . Total pressure

P . Partial pressure of component i

D . Vapor pressure of component i in solution

p° . Vapor pressure of pure component i

Vi . Molar volume of pure liquid component 1

X; . liquid phase mole fraction of component i

Y, . Vapor phase mole fraction of component i

JBjola 2

o, . Nonrandomness parameter in the NRTL

olix|Est H2@ M25 199344 98

12.
13.
14.
15.

16.

. van Laar :
10.
11.

- olta

equation

. Activity coefficient of component i

. Interaction energy betwen components t and
j in the Wilson equation
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