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97}1x19] 2K %% (n-hexane~n-butanol 5, acetone~methanol 5%, acetone~n-propanol 3,
methanol~n-propanol 5, n-hexane~n-propanol %, acetone~n-hexane 3%, methanol~n-buta-
nol %, methanol~n-hexane 5%, acetone~n-butanol )¢ = 35}e] 760 mmHg o] A FHELS- EiHIF]
th o714 A& BB HE AR sl £ Rl AT RS 13} RS 29 BREBGREIHESRE
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Abstract

Boiling points of 9 binary systems(n-hexane-n-butanol, acetone-methanol, acetone-n-propanol,
methanol-n-propanol, n-hexane-n-propanol, acetone-n-hexane, methanol-n-butanol, methanol-
n-hexane, acetone-n-butanol) were measured at the 760 mmHg. Using the Gautreaux & Co-
ates equation, infinite activity coefficients of each system were calculated from the boiling
poins curves of the 9 systems. Furthermore from the infinite activity coefficients Wilson
parameters and isobaric vapor-liquid equilibria data were obtained. These data were com-
pared with the experimental and reported data.
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A : Boiling flask
B : Cottrell pump
C . Thermometer well
D ! Insulating jack
E : Drop counter
F : Condenser
G : Heater
Fig. 1. Schematic diagram of experimental app-
ratus
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n-hexame~n-butanol 5%, acetone~metha-
nol 5%, acetone~n-propanol 5%, methanol~n-
propanol 5%, n-hexane~n-propanol %, acet-
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Fig. 2-a. Vapor-Liquid Equilibria at 760 mmHg
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Fig. 2-b. Vapor-Liquid Equilibria at 760 mmHg
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Table 1. Experimental Data

Sys- ‘x Bmllng\ Sys- E‘[x ?cenhng’ Sys- N ?‘Zi;li:g
e " T | tom | coytm i g
0.073 9.9/ 0.083 62. 2f 0.099 0.7

& 0.192 83.7 S 0.187 60.00 = 10.180 86.0
S 0.274 77. 6; S [0.298 58. 3; S 0.289 82.2

£ 0.374 72.9, S 0401572 & 0.372 76.2

& 0.48670.8 B 0.51156.4 & [0.490 71.1
o 0.547 69. 9 & b.61355.9 T |n.579 67.6
g |0-67069.0 'y 0.71355.7) 10665 64.8

£ |0.768 68. & S |0.805 5. 7 & 0.753 61.8

wO0.83468.6 5 0.91755.8 & 0.848 5.7
0.901 68.5 0.984 56.1 0.925 57.6

_. [0-10990.1, _ l0.025 88.6 o.102 57.7
S 0178863 S l0.07470.0 5 0190 53.4
£ 275816 & 0.147 75. 0 £ lo.283 511

S 0386 77.1) & 10.280 71.1! £ 0.350 40.9

Z 0494747 £ 10.35260.7) £ 0.451 49.6

~ [0.591 710/ A 10.563 67.8' L l0.539 49.4
S (0-683 69.0) 5 0.67567.0 % [0.634 49.3
& 0.772 67.4/ £ 10.78166.5 2 [0.740 49.8
G |0.893 65.8, = (0.824 66.4”‘ S 0.839 51.0

& lo.o5s 65.1 0.9 66.9; 0.954 53.6

0.035 111.7 0.047 50.8]  |0.080 155.1

g 0173 97.5, g lo.og7 5.1 3 0.191 9.0
€ 0212947/ £ 0.13949.9 T 10.275 80.6

5 [0.389 83.7) & 0285 49.9; £ 10.369 82.9
E 04847911 & 10.402 49.8 T 10475 76.4

S 0.56075.8 2 10.725 49.8 L 0.553 72.1
T 06137L5 T 0.81449.7 G 0.673 66.7
£ 0.78568.3 2 0.93349.7 S 0.769 62.9
g 0876665 £ 0968517 § 0.840 60.6

0.938 65.5 0.985 57.5 0.934 57.8

Table 1=z} Fig. 24
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o #HE ‘&M/ﬁ a2 4 gl
Aot WY Wl FEe] 2HT
o2 =g AY g ]E{ o] 95} acetone~
methanol 5%, n-hexane~n-propanol 5%, acet-

one~n-hexane ¥, 18] 77 methanol~n-hexane
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Table 2. The values of (47 /x1x2) and the calculated r» =
System 1 (T4/x%1%2) 140 l (AT / x1x2) %240 ‘ 71" ra"
n-hexane (1) -n-butanol (2) - 215.00 — 55.10 3.1248 9.6926
acetone (1)-methanol (2) — 27.98 —15.18 1.8308 1.7326
acetone (1)-n-propanol (2) — 24.36 — 18.25 1. 0260 1.4129
methanol (1)-n-propanol (2) - 34.35 — 22.30 1.1214 2.4243
n-hexane(1)-n-propanol (2) — 550. 00 — 55.00 10. 2540 5.3262
acetone (1)-n-hexane (2) — 124.90 — 86. 40 3.5525 5.3262
methanol (1) -n-butanol (2) —190.10 — 41.50 1.6324 5.3855
methanol (1) -n-hexane(2) — 1000. 00 — 560. 00 28.1794 26. 0651
acetone (1) -n-butanol (2) — 165.30 — 38.20 1. 6048 3.1576
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Table 3. Wilson parameter(g;; — gu) —
System i (g12 — gu) ; (g12 — g22)
n-hexane (a) -n-butanol (2) — 78.9301 | 1642 7220
acetone (1)-methanol (2) — 118.1204 | 533.4294
acetone(1)-n-propanol(2) | — 560.6243 | 1114.5570
methanol (1)-n-propanol (2)| - 94.1533 | 944.4836

n-hexane (1-) n-propanol (2)
acetone(1)-n-hexane(2) |
methanol (1) -n-butanol (2) |
methanol (1)-n-hexane(2)
acetone(1)-n-butanol (2)

860. 7561 | 1050.7860
502.8013 = 692.4119
315.8806 ' 860. 0464
2466.4980 . 769.7117
— 64.7416  849.5105
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= 0.0066, methanol~n-hexane %+ 0. 0055,
2] 3 acetome~n-butanol BE 0.0072 0] ¢
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n-hexane~n-butanol, acetone~methanol,
acetone~mn-propanol, methanol~n-propanol,
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18} acetone~n-butanol o] 24 EFE] o
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Table 4. Calculated values for the binary systems at 760 mmHg

Sys- ' calculated values Sys- calculated values Sys- l calculated values
tem| x 1 } rz } y o jtem| x 1 ’ 72 } yi Item 7 71 ‘ T2 I y
0.073: 2. 7696l1.0046 0. 5084 0.083|1.6454 | 1.0048 | 0.1671 0.099|1.02850.9994 | 0. 2941
@ 0.192 | 2.3195 | 1. 0325 | 0. 7669 @ 0.187 | 1.4651|1.0235|0.3118 :N: 0.180|1.0312}0.9980|0.4710
':?: 0.274 | 2. 0707‘ 1.0692 | 0. 8337 '_g' 0.298|1.3206 | 1. 0587 | 0.4246 'é 0.2891.0370]0.9949 | 0. 6361
S | 0.374|1.8165 | 1.1395(0.8769 | & | 0.401|1.2195|1.1057 |0.5092| & | 0.372 1.0377[0.9910 0.7352
% 1 0.486|1.5813 | 1.2666 [0.9018| & | 0.511|1.1385]1.1719 | 0.5893| & | 0.490 1.0403 |0.9849 | 0.8300
’,_I: 0.547|1.4721 11.3680  0.9114 ,_"« 0.613 | 1.0832 | 1.2498 | 0. 6608 i 0.579 1.0402|0.9812 0. 8808
5 | 0.670|1.2852]1.6042)0.9255 ‘% | 0.713|1.0442|1.3434 0.7329| < | 0.665 1.03750.9817|0.9173
g 0.768 | 1.1647 | 2.1854 | 0. 9345 ! % 0.805|1.0199 | 1. 4468 | 0. 8053 § 0. 753?1.0311 0.9923 | 0. 9461
5 | 0.834|1.0075 2.7820 | 0.9415 & | 0.917|1.0035|1.5990| 0.9087 & | 0.84811.0194 |1.0368 | 0.9691
| 0.901 1.0423}3,9215 0.9517; | 0.984 | 1.0001|1.7054 | 0. 9808; ’ 0. 925‘11'0074”'1370.0' 9848
1 0.109|1.1258 0.9997/0.8152| _ | 0.025 8.3482/1.0030|0.3475 | 0.102! 2.8083| 1. 0131 | 0. 3207
& | 0.1781.1278 | 0.9992 0.4552 | < | 0.074 | 5.9043 | 1.0230 0.5669 | & | 0.190 | 2.4338 | 1.0462 ' 0.4522
€ |0.275|1.1201 | 0.9986 | 0.6017| § | 0.147 3.9499 | 1.0764 0.6550\ 2 | 0.283 2.0523 1.1051 0.5258
S |0.386|1.1270 | 0.9993 | 0.7202| S | 0.289|2.3635|1.2419|0.7108| ¥ | 0.359 | 1.8090  1.1746 | 0. 5661
E‘ 0.494 1 1.1197 | 1. 0045 | 0. 8007 1‘: 0.352(2.0099 | 1.3424 | 0. 7251 ": 0.451|1.5758 | 1.2909 | 0. 6027
A1 0.59111.1077(1.017710.8564 | = ! 0.563{1.3689 | 1. 8556 | 0. 7603 (L\ 0.539 | 1.4027 | 1. 4476 | 0. 6315
< | 0.683|1.0901 | 1.0476 | 0.8961 g 0.675|1.1963 | 2.31420.7838 | ‘g | 0.634|1.2576 | 1.6911 | 0. 6608
§ |0.772|1.0667| 1.1120{ 0.9268 & | 0.7811.0896 | 2.7981 | 0.8162| 2 | 0.740 1.1363 | 2.1125  0.6984
© | 0.893|1.02651.3659 | 0.9612 'g 0.82411.0586 |3.3496 | 0.8345| & | 0.839|1.0566|2.7717 | 0. 7503
8 0.955?1.0069 1.7465 0.9798\ 0.934 |1.0088 | 4. 7616 | 0. 9102 0.954|1.0053 | 4. 2722 | 0. 8808
0.035|1.6141: 1.0002 | 0. 2744 ;O. 047 14.3165’1.0191 0.4147 0.080|1.5448 1.001710.4787
5 0.173|1.5365 | 1. 0070 | 0. 6955 @ 0.097 | 8.4404 | 1. 0610 | 0. 4649 S 0.19111.4638 | 1. 0104 0.7270
ré 0.212(1.5130 | 1.0112 | 0. 7466 % 0.1396.1996 | 1.1055 | 0. 4789 'é' 0.275(1.4043 1.0237;0.8171
§ 0.389 | 1.3995 | 1.0502 | 0. 8728 E 0.285(3.1727 | 1.3161 | 0. 4938 fg 0.369 | 1.3393 | 1.0478 : 0.8773
'2 0.484 | 1.3337 | 1.0934 | 0. 9065 ;‘: 0.402 | 2.2718 | 1. 5657 | 0. 4974 -‘?: 0.475]1.2677 | 1.0924 | 0.9183
é 0.560 | 1.2792|1.14780.9257| = | 0.725 1.28113.3214 | 0. 5078 ','_\ 0.553 | 1.2164 | 1. 1430 : 0.9385
’g‘ 0.673 | 1.1962 | 1. 2870 | 0. 9463 72; 0.814 | 1.1509 | 4. 7678 | 0.5171 ‘é 0.67311.1404 | 1.2711 0.9596
S | 0.785|1.1141 | 1.5734 | 0. 9612 ,g 0.933|1.0296 | 10.7258 | 0. 5754 % 0.769 | 1.0844 | 1.4549 ; 0.9718
g 0.876 | 1. 0520 2.}083 0.9718| & | 0.968 1.0082 | 15.9290 1 0. 6687 | 3 0.840‘1.0476 1.6840 | 0.9794
| 0.938|1.0173 | 2.9599 0.9810 0.985 1.0020‘20.404910.7765 ‘10.934;1.0105 2. 2663 | 0. 9898
Table 5. Calculated values of | In(ri/r2) dx of }
the binary system ﬁfﬁ EE%
1
System [ jOIn(rl/“)dx B,C : Antoine constants[—)
n-hexane-n-butanol i 0. 0035 i )
acetone-methanol 0. 0030 (g:s — &) © Wilson parameter(cal/g-mole]
acetone-n-propanol 0.0075 p : Pressure(mmHg)
mmecrel | GO R cosaniCealgmole %)
aceton-n-hexane 0. 0090 T : temperature(°K)
methanol-n-butanol 0.0076
methanol-n-hexane 0.0011 ¢ : temperature(°C]
acetone-n-n-butanol 0.0025 x : mole fraction of liquid phase(—)

HWAHAK KONGHAK Vol. 19, No. 3, June 1981
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» mole fraction of vapor phase(—)

v : liquid molar volume(cc/g-mole)

B11,B;; : pure component second virial coeff-
icients{cc/g-mole)

Bz t mixture second virial coefficient{cc/
g-mole)

r . activity coefficient(—)

r~ : infinite activity coefficient(—]}

Subseript

1,2 : component 1,2 respectively
,7 : component i,j respectively

Superscript

0 : pure componemt
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