HWAHAK KONGHAK Vol. 23, No. 2, April 1985, pp. 89— 96
(Journal of the Korean Institute of Chemical Engineers)

FRT 2l =i mrRoll CHS 184
EER - HEE> - hsESB
WA TR (L7 TRt

*HAEAEN TR (LR
(19841 5 18 #4~ 1984 12¢ 109 A=)

Isothermal Phase Equilibria for the Ternary System
(Methanol(1)-n-Hexane(2)-n-Heptane(3))

Joong So Choi, *Dong Won Park, Jin Nam Rhim

Department of Chemical Engineering, College of Engineering,
Hanyang Univ. Seoul 133, Korea
*Department of Chemical Engineering, College of Engineering,
Dong- A Univ. Busan, Korea
(Received 18 May 1984; accepted 10 December 1984)

2 ®

20°C, 30T, 40T el)4 9] n-Hexane(2)-n-Heptane(3) % ¢} 40C ol 4] 2] n-Hexane(2)-Methanol (1)%
of TERE TEY ol dslodw Fikel 2l s 2BE S50, 20T, 30T4 <
Methanol{1)-n-Hexane(2)5 2} 20°C, 30C, 40T o4 2] Methanol(1)-n-Heptane(3)% 2| MHEAE 5
z¥ ol tfsled = HIFIAME S ZHskdch

olobAre MIEfLE Fel TSRl i3 ¥l NRTL slelelel & F3lo] olF =ikl #
- oS shed ARE-ekd

wg dE25 ZRpRY - RS 2.30% LN e RIFE BRI T shA dA sk

Abstract—The total pressures were measured for the total compositions range of the completely
miscible binary system, n-hexane(2) - n - heptane(3) at the constant temperatures of 20°C,
30°C, 40°C, n - hexane(2) - methanol(1) at 40°C.

For the partially miscible composition range of binary systems, methanol(1) - n - hexane (2)
at 20°C, 30°C and methanol(1) - n - heptane (3), at 20°C, 30°C, 40°C, the mutual solubilities
were measured.

From these data, the binary NRTL parameters of the liquid phases were calculated and the
NRTL model was extended to predict the ternary liquid-liquid equilibria system, and the
predicted liquid-liquid equilibria showed good agreement with experimental data within the
maximum error of 2.30%.
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Fig. 1. The apparatus for vapor-liquid equilibria.
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Table 1. Physical property of materials used.
Meterial company n*D Lit. value B.P Lit. value
n-Heptane Merck. GR 1. 3881 1.3878 (7) 98. 4 98.4(7)
n-Hexane Merck. GR 1.3759 1. 3740 (8) 68.3 68.7(8)
Methanol Merck. GR 1. 3289 1. 3287 (8) 64.6 64.7(8)
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Fig. 2. The cloud- point titrator for liquid- liquid

equilibria.
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Table 2. The total pressures for completely miscible binary systems.

System Temp. | n-Hexane x , (mole %) Pexp. (mmHg) | n-Hexane x ,(mole %)| Pexp. (mmHg)
0. 0000 35.1
0. 1000 43.5 0. 6000 86. 8
0. 2000 54.2 0. 7000 96.5
20°C 0. 3000 60. 1 0. 8000 104. 1
0. 4000 68. 8 0. 9000 114.2
0. 5000 79.0 1. 0000 124.0
0. 0000 58,2
n-Hexane (2)- 0. 1000 72.0 0. 6000 135.0
n-Heptane (3) 30C 0. 2000 85.8 0. 7000 150. 4
0. 3000 96. 1 0. 8000 162.8
0. 4000 111.1 0. 9000 173.8
0. 5000 123.3 1. 0000 186. 1
0. 0000 9.5
0. 1000 111.2 0. 6000 204. 2
. 0. 2000 129.2 0. 7000 223.5.
10¢ 0. 3000 147.8 0. 8000 241.5
0. 4000 165.7 0. 9000 261.3
0. 5000 186.0 1. 0000 276.4
0. 0000 264.7 0. 5000 513.8
0. 0400 458.5 0. 6000 512.6
n-Hexane (2)- 0. 0800 513.1 0.7171 511.4
Methanol (1) 40C 0. 1000 513.2 0. 8000 506. 3
0. 2000 514.3 0. 9000 502. 2
0. 3000 515. 4 0. 9600 474.5
0. 4000 514. 1 1. 0000 276. 4
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Table 3. The experimental mutual solubilities data of partially miscible binary systems.

Comp. Raffinate phase Extract phase Raffinate phase Extract phase
Weight % ( X 100) Weight % (X 100) Weight % ( x 100) Weight % (x 100)
Methanol (1) - Methanol (1)- Methanol (1)- Methanol (1)-
Temp. n-Hexane (2) n-Hexane (2) n-Heptane (3) n-Heptane (3)
20C 9.24 90. 76 59. 06 40. 94 5. 52 94. 48 74.53 25.47
30C 21. 20 78. 80 40. 44 59. 56 6. 49 95. 31 70. 02 29. 98
40C miscible system 11. 10 88. 90 63.08 36. 92

Table 4. The NRTL parameters for vapor-liquid and liquid- liquid equilibria.

Comp.| Methanol (1)-n-Hexane (2) Methanol (1) -n-Heptane (3) n-Hexane (2) -n-Heptane (3)
Temp. Tus Tn ay - n s n - o
20T 1.28 1.38 0.20 1.15 1.95 0.20 1.08 -0.81 0.30
30T 0.99 1.39 0.20 1.12 1.82 0.20 0.62 -0.50 0.30
40T 2.63 2.68 0.47 0.74 1.94 0.20 0.82 -0.66 0. 30
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Fig. 3. Liquid-liquid equilibria for methanol(1)-

n- hexane(2)-n- heptane(3) at 20TC.
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Table 5. The experimental mutual solubilities for methanol(1)-n- Hexane(2)- n- Heptane(3).

Comp. | n-Hptane phase Weight % ( X 100) Methanol phase Weight % ( X 100)
Temp. Methanol n-Hexane  n-Heptane Methanol n-Hexane  n-Heptane
5.01 11. 18 83.71 72.92 4.91 22.17
5.09 2124 73.67 71.57 7.44 20.99
5.73 26. 83 57. 44 70.01 11. 65 18. 34
20C 5. 86 35.01 59.13 67.91 16.95 15. 14
6.35 44.88 48. 77 60. 23 20. 03 12.74
6. 92 53.77 39.31 65. 60 23.39 11.01
7.12 65.92 26. 96 63. 31 29. 37 7.32
8.51 78.38 13.31 61.73 34.24 4.03
6. 83 17.21 75. 96 66. 30 8.52 25.18
7.30 26. 62 66. 08 62.73 16. 67 20.60
8.39 39. 81 51. 80 58. 63 24.69 16. 68
30T 9.32 46. 44 44. 24 54. 54 32.82 12. 64
10.92 56. 64 32. 44 51. 63 38.33 10. 04
12.22 63.51 24. 27 49. 62 41. 80 8.58
15. 06 71.31 13.63 47. 67 46. 42 5.91
17. 84 75.04 7.12 45. 14 51.18 3.68
11. 46 20. 48 68. 06
12.08 25. 83 62.09
14.32 37. 36 48. 32
15.06 43.57 41,37
| 22. 44 43.92 33. 64
40C 25.08 50. 04 24. 88
28. 14 18.83 23.03
22.44 13.92 33.64
46. 32 27.20 26. 48
56. 28 13.94 29.78
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Table 6. The experimental tie-line data for methanol(1)-n-hexane(2)-n-heptane(3).

Comp. Feedpoints n-Heptane phase Methanol phase
Weight % ( x 100) Weight % (< 100) Weight % ( X 100)
Temp. Methanol n-Hexane n-Heptane | Methanol n-Hexane n-Heptane Methanol n-Hexane n-Heptane
30.00 10. 40 59. 60 5.3 13.02 81. 64 72.22 6.28 21.50
30. 00 18.74 51. 26 5.44  23.58 70. 98 70. 50 10.02 19.48
20 30. 00 31.82 38.18 6.25  40.53 53.22 68. 11 17. 28 13.61
30. 00 47. 14 22. 86 7.25  59.30 33.45 64. 20 28.67 7.13
30.00 60.66 9.34 8.64  75.48 15. 88 60. 33 38.02 1.65
30. 00 12.45 57.55 7.20  14.30 78. 50 67. 11 7.33 25. 56
30. 00 25.50 44. 50 8.42  30.64 60. 94 63. 18 15.42 21. 40
30C 30.00 36.15 33.85 8.96  44.00 47. 04 59. 94 22.90 17. 16
30.00 48. 22 21.78 11.42  57.36 31.22 55.08 33.00 11.92
30. 00 59. 40 10. 60 14.21  69.17 16.62 48. 32 46. 28 5. 40
30. 00 7.53 62. 47 10. 67 7.91 81.42 61.42 4.20 34.38
30. 00 15.65 54.35 10.99 18.26 70.75 58. 85 9.48 31.67
40C 30. 00 24.60 45. 40 13.11  28.55 58. 34 54. 45 16. 36 29.19
30. 00 35.00 35.00 15.15  40.10 44.75 47.02 26. 18 26. 80
30. 00 42,28 27.72 18.50  47.38 34,12 39.08 36.42 24.50
sol. curve
2 H—N Exp. T, binary NRTL parameter
10 90 ® O Cal G, binary NRTL parameter
20/ 80 a, non-randomness constant for binary ji
30 0 interactions
10 60 x.xr xf: liquid mole fraction of compon
ent i
50 . o o
Yoo v actibity coefficient of compon
10 ent ¢
30 S, D values read in chart
20 7z, : all moles of component i in feed
10 ZE 7% all moles of component i in splitting
. phase
10 2\6 ?:IO 4"0 5vO 6\[0 7‘10 80 90 1 pp saturated vapor pressure of component
Wit % i
Fig. 5. Liquid-liquid equilibria for methanol(1)-
R gas constant
n- hexane(2)-n-heptane(3) at 40T.
Pexp, Pcal : total pressures
T absolute temperature
NOMENCLATURE N number of data
m numbers of components
g, -8, : binary NRTL parameter Supercript
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E extract phase in splitting phase
R raffinate phase in splitting phase
8] pure component state

Subscript
ij Molecule species
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