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Abstract — Solid-Liquid Equilibrium(SLE) data were measured by the statihadkefor the systems of dodecane+cyclohex-

anol, 1-dodecanol+N,N-dimethyiformamide(DMF), p-xylene+DMF, 1-dodecanol+N-methyiformamide(NMF), NMF+1-octanol, acetic

acid+diethyl carbonate and hexadecane+diethyl carbonate with the self miédg pwnt measuring apparatus. The mea-
sured SLE data were correlated with the NRTL equation, and we found thtrtitare value of melting point for diethyl car-
bonate is not correct.
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Fig. 1. Typical solid-liquid phase diagram of one eutectic mixture.
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Table 1. Purity and Properties of used organic compoundf9|]

Substance MW. % purity & (kd/mol) T, (K)
Dodecane 170.34 99.7 36.5566 263.59
Cyclohexanol 100.16 99.8 1.7547 297.58
1-dodecanol 186.32 99.7 31.3794 296.95
p-xylene 106.17 99.8 16.7934 286.08
1-octanol 130.23 99.9 23.6894 258.35
N,N-dimethylformamide  73.101 99.7 16.1428 209.85
N-methylformamide 59.07 99.7 14.2902 268.92
Acetic acid 60.05 99.8 11.5271 289.82
Hexadecane 226.45 99.7 53.3576 291.31
Diethyl carbonate 118.13 99.9 - 198.749

a: new experimental data of this work
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Fig. 2. Schematic diagram of SLE measuring system.
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Fig. 3. SLE diagram for measured 7 binary systems.
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Table 2. Measured and calculated SLE data of experimental binary systems Table 2. continued

X1 Tex[(K) TcaI(K) X1 Tex[( K) TcaI(K) X3 Tex[( K) TcaI(K) X1 Tex[( K) TcaJ(K)
dodecane(1)+cyclohexanol(2) hexadecane(1)+diethyl carbonate(2)
0.0000 208.15 20815  0.4043 261.96 261.70 0.0000 196.71 196.71  0.4148 286.02 284.02

00406 27800 27289 04577 26204 26151 0.002.6 ~ 25621 ~ 25621 05007  286.55  284.83
01039 26642 26028 05051 26216 26136 00168 27202 27227 05588 28693 28548

0.1482 260.92 26055  0.6059 262 .45 261.16 0.0272 275.53 27599  0.6263 287.43 286.30

0.1888 261.15 261.42 06928 262.63 261.18 0.0558 279.98 280.44  0.6675 287.76 286.83
0.2071 261.37 26164 08181 263.02 261.66 0.0799 282.01 28191 0.7278 288.27 288.27

0.2555 261.52 26193  0.9002 263.31 262.31 0.1502 283.90 283.10 0.7832 288.81 288.38

03040 26174 26197 1.0000 26361  263.59 0.2059 28459 28320 08628 28963 28947
03513 26189 26187 0.2641 28506 28326 0.8933 289.95  289.88
0.3087 28535 28339 09613 290.80  290.80
03617 28568 28365 10000 29131 29131
1-dodecanol(1)+DMF(2) T deva 0.78 K

0.000 208.10 208.10 0.3976 282.27 278.26 Z[Texp
0.0097 254.13 253.86  0.4971 285.44 281.69
0.0497 268.32 269.74  0.5955 288.84 285.12
0.0613 270.90 270.83  0.7004 290.98 288.61
0.1002 273.52 272.28 0.7880 292.20 291.32 0.36 K& 2k& HxlE 2k A2 Byt
0.1941 276.14 273.14  0.9013 294.93 294.50
0.3030 280.18 275.36  1.0000 296.95 296.95

dev? 1.15K

mean

T

_Tcal]
n
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0.0988 23292 23289 0.6982 27800  278.17 ) wA AL 0x e A AL o 4 Tk o] §827 Ao DMF,

0.1981 250.63 250.65 0.7985 278.67 280.35

NMF, 1-dodecanol, p-xylene, 1-octanol, acetic acid and hexad%o'a]ne
0.2980 259.12 260.96  0.8991 282.53 282.75

03941 26847 26751 1.0000 28608  286.08 3 SAE S B3 SR 2 dA 9o, diethyl
0.5027 273.10 27255 carbonatg] 73 =539 §3%0] 230.15 K6430C)i st 9L
T _ded 068 K = yh[12, 13] A H7HS 198.49K(76.44°C)E &4 Ho] Egke] ¢

mean

FE g0 5 Uk
1-dodecanol(1)+NMF(2) T T AUk

0.0000 269.25 269.25  0.4963 288.10 285.57

5 | =
0.0589  280.11  279.85 0.6065 290.39  287.76 - =2 =
0.0988  281.60 28248 0.6911 29139  289.65
0.2005 28295  283.14 0.7827 29248  291.79 AR 9 sl 53 S92 dodecane+cyclohexanol, 1-dodecanol
0.3008 285.15 283.22 0.8993 294.75 29457 +DMF, p-xylene+DMF, 1-dodecano+NMF, NMF+1-octanol, acetic acid+
04058 28660 28416 1.0000 296.95  296.95 diethyl carbonaté? hexadecane+diethyl carbordite] A =-& 753

TrmeandeV? 112K B AT EAA 9} vl wE ) X} 90 5edS

NMF(1)+1-octanol(2) stelsigl o], NRTLA ) 98] AAbE g8 Adgke] AUl
0.0000 25835 25835 0.4018 25285  253.13 acetic acid+diethylcarbona & #|9slaiv= 25 1K HE9 a2
0.1004  256.62  256.60 05034 25585  256.36 Z AAHFAT) B3] 2529 37 2327 diethyl carbona®d 57
0.1977 254.73 254.86  0.6068 258.66 258.76 £ 7 Zol B8]o <A 230.15 k= 2 198.71 k2 Belstal,
0.3050 25225 25232 0.6999 26111  260.63
0.3340 251.35 25199 0.8001 264.11  262.74
A

0.3520 251.19 251.00 0.8994 266.60 265.34
0.3710 251.82 251.87  1.0000 268.92 268.92

Teandev? 0.36 K
acetic acid(1)+diethyl carbonate(2)
0.0000 196.71 196.71 0.3494  249.39 243.69

o] e HH S FEA 7 A he] Al 28 BrHIe.
B, ol o ZA=F I,

mean

=] -—
0.0391 204.14 202.24  0.4351 255.98 250.41 A|--5-7 Ig
0.0610 207.82 21045 0.5578 263.87 259.74 ) ]
0.0900 21526  217.32 0.6459 269.85  266.22 AC,;  : heat capacity change for component [i]
0.1050 218.31 219.96  0.7547 276.31 27391 f; : fugacity for component [i]
01437 22485 22529 0.8504 28169  280.36 AG™  : gibbs free energy of fusion for component [i]
02045 23293 23157 09227 28581  285.03 AH™s  fusion enthalpy for component [
0.2404 237.71 234.77  1.0000 289.82 289.82 = . bressure
02083 24431 23959 - Pre
T der IR R : universal gas constant
meand€V- i T : temperature

ststa 8l H41AH 45 20034 s
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T : melting point of component [i] edition, John Wiley & Sons, Inc.,(1997).
ASIf”S : fusion entropy for component [i] 7. Smith, J. M. van Ness, H. C. and Abbott, M. M., “Introduction to
X : mole fraction for component [i] Chemical Engineering Thermodynariiésh edition, McGraw-Hill
Y, : activity coefficient of species i in solution International editions(1996).
8. John, M. prausnitz, Ridiger N. Lichthenthaler, Edmundo Gomes de
235 Azeedo, “Molecular Thermodynamics of Fluid-phase Equilibrria;

3th edition, Prausnitz Lichtenthaler Azevedo(1998).
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