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<Abstract>

The Vapor-liquid equilibrium data for the binary system
of 2-methyl-2-propanol—2-butanone are measured at
subatmospheric pressure of 100, 200, 300, 400, 500, 600, 700

and 760 torr. This study shows that the relations between
logarithmic values of relative valatility(log @)and liquid

phase composition( ¥) in the above binary systems are
expressed as a linear function. When the linear

relationships of

between logarithmic values of relative

volatilities and liquid phase compositions n the binary
systems of various pressure intersect at a point, this
empirical equation can be applied to the systems of this
kind. From these relations the vapor-liquid equilibrium
data are estimated and compared with the measured values

to be in a good

agreement with in accuracy * 0.0021 for

the various pressure.

Key words: subatmospheric pressure, V-L-E prediction,
2-methyl-2-propanol—2-butanone
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Table 1. Vapor-Liquid Equilibrium Data for 2-methyl-2-propanol—2-butanone System at Subatmospheric

P=100torr | P=200torr
te X1 | Vexp. | Veale. | Vair. | logiz | £ X, Vexp. | Veale. | Vair. | logaiz
268 | 0.047 | 0.043 | 0.041 | 0.002 —0.0404 430 | 0062 | 0.056 | 0.058 |-0.002 | -0.0470
270 | 0.106 | 0.085 | 0.088 | -0.003| -0.1060] 43.2 | 0.112 | 0.103 | 0.102 | 0.001 | -0.0408
274 | 0.169 | 0.132 | 0.135 |-0.003| -0.1262| 43.4 | 0.183 | 0.163 | 0.160 | 0.003 | -0.0608
28.1 | 0.257 | 0199 | 0.197 | 0.002| -0.1437| 43.7 | 0.245 | 0.205 | 0.207 | -0.002 | -0.0998
286 | 0.312 | 0.235 | 0.234 | 0.001 -0_1692 439 | 0309 | 0.254 | 0.255 | -0.001 | -0.1184
292 | 0384 | 0278 | 0281 |-0.003| -0.2092] 44.2 | 0.354 | 0.290 | 0.288 | 0.002 | -0.1276
298 | 0.452 | 0324 | 0327 |-0.003| -0.2358] 44.6 | 0.421 | 0.335 | 0.338 | -0.003 | -0.1594
305 | 0509 | 0370 | 0367 | 0.003| -0.2468] 45.3 | 0.506 | 0.404 | 0.402 | 0.002 | -0.1793
310 | 0552 | 0.399 | 0398 | 0.001| -0.2686| 46.2 | 0.591 | 0.466 | 0.469 |-0.003 | -0.2190
319 | 0623 | 0455 | 0.453 | 0.002 -0.2965 468 | 0648 | 0517 | 0519 | -0.002 | -0.2355
196 | 0675 | 0.496 | 0.498 | -0.002 | -0.3244] 47.8 | 0.732 | 0602 | 0.599 | 0.003 | -0.2567
4.1 | 0757 | 0576 | 0579 | -0.003| -0.3604] 48.6 | 0.783 | 0.655 | 0.655 | 0.000|-0.2789
354 | 0830 | 0667 | 0668 | -0.001| -0.3869 492 | 0.830 | 0.710 | 0.712 | -0.002| -0.2998
357 | 0.843 | 0683 | 0.686 | 0.002 | -0.3865] 50.1 | 0.886 | 0.793 | 0.790 | 0.003 | -0.3072
372 | 0926 | 0827 | 0.825 | 0.002| -0.4179] 51.0 | 0.927 | 0.854 | 0.856 | -0.002 | -0.3367
182 | 0.966 | 0.909 | 0911 |-0.002| -0.4540] 51.9 | 0.971 | 0936 | 0.938 | -0.002 | -0.3597
_____mean deviation __ [#0002] ' ______mean_deviation 00021 |
P=300torr P=400torr

LG X Vexp. | Yecale. | Ydiir. loga2 ‘ tc X Vexp. | Veale, | Vairr. | logdi
53.0 | 0.051 | 0.049 | 0.050 |-0.001|-0.0183 60.6 | 0.041 | 0.044 | 0.042 | 0.002| 0.0320
531 | 0.101 | 0.096 | 0.097 | -0.001]-0.0245] 60.4 | 0.083 | 0.085 | 0.084 | 0.001| 0.113
532 | 0178 | 0.167 | 0.164 | 0.001|-0.0335] 60.4 | 0.125 | 0.120 | 0.123 |-0.003| -0.0202
533 | 0252 | 0.226 | 0224 | 0.002|-0.0621| 604 | 0.183 | 0.171 | 0.174 |-0.003.| -0.0358
536 | 0313 | 0271 | 0272 |-0.001 | -0.0883 | 60.5 | 0.220 | 0.208 | 0.206 | 0.002| -0.0310
358 | 0362 | 0312 | 0310 | 0.002|-0.0973| 60.6 | 0.271 | 0.246 | 0.249 |-0.003| ~0.0567
542 | 0437 | 0366 | 0.368 |-0.002|-0.1286| 60.9 | 0.339 | 0.302 | 0.304 |-0.002| -0.0738
547 | 0503 | 0.417 | 0.420 |-0.003|-0.1507 | 61.2 | 0.417 | 0.370 | 0.367 | 0.003| ~0.0856
553 | 0574 | 0476 | 0478 |-0.002|-0.1712| 61.6 | 0.458 | 0.427 | 0.425 | 0.002| -0.1069
560 | 0647 | 0545 | 0542 | 0.003|-0.1847| 62.0 | 0.531 | 0.457 | 0.460 |-0.003| -0.1288
567 | 0722 | 0614 | 0614 | 0.000|-0.2129| 62.6 | 0.626 | 0.542 | 0542 | 0.000| -0.1506
574 | 0770 | 0.663 | 0.665 | -0.002|-0.23091 63.1 | 0.668 | 0.583 | 0.581 | 0.002| -0.1581
579 | 0820 | 0.721 | 0722 | -0.001 | -0.2462 | 638 | 0.751 | 0.665 | 0.663 | 0.002| -0.1817
584 | 0.878 | 0799 | 0798 | 0.001|-02578| 64.6 | 0.816 | 0.732 | 0.735 |-0.003| -0.2105
594 | 0922 | 0.865 | 0863 | 0.002|-0.2660] 65.3 | 0.875 | 0.805 | 0.808 |-0.003| -0.2293
60.1 | 0968 | 0.938 | 0.940 | -0.002 0.3009 662 | 0.947 | 0913 | 0911 | 0.002] -0.2311




A Qtatel A 2-methyl-2-propanol—2-butanone#| 2] 7] |3 & 2] o F=41

- _aS sm S o I R T—

}Jzt:j()[}tﬂrr

= Py =

B P=500torr B )
tc X Vexp, | Yeale. | Vairr | logai ‘ tc X Vexp. | Veale. | Vaier. | loga
66.7 | 0.048 | 0.052 | 0.051 | -0.001) 0.0366 | 72.2 | 0.038 | 0.042 | 0.041 | 0.001| 0.0453
66.5 | 0092 | 0.094 | 0.095 | -0.001, 0.0103] 72.0 | 0.071 | 0.074 | 0.076 | -0.002| 0.0194
66.8 | 0.131 | 0.134 | 0.132 | 0.002] 00113} 71.8 | 0.125 | 0.131 | 0.129 | 0.002] 0.0233
665 | 0175 | 0.170 | 0172 | -0.002| -0.0152 | 71.7 | 0.171 | 0175 | 0.173 | 0.002| 0.0121
66.6 | 0232 | 0220 | 0.223 | -0.003| -0.0298 | 71.8 | 0.242 | 0.235 | 0.237 | -0.002| -0.0167
66.7 | 0281 | 0267 | 0.265 | 0.002| -0.0306] 71.9 | 0.308 | 0.295 | 0.294 | 0.001| -0.0268
66.8 | 0.327 | 0.301 | 0.303 | -0.002| -0.0524 | 72.0 | 0.352 | 0.334 | 0.331 | 0.003| -0.0347
67.0 | 0390 | 0355 | 0.356 | -0.001| -0.0651 | 72.2 | 0.425 | 0.391 | 0.932 | -0.002| -0.0612
672 | 0443 | 0403 | 0.399 | 0.004| -0.0712 | 72.4 | 0.476 | 0.434 | 0.436 | -0.002| -0.0736
675 | 0497 | 0446 | 0.444 | 0.002| -0.0890 | 72.5 | 0.507 | 0.465 | 0.462 | 0.003| -0.0731
677 | 0552 | 0.490 | 0491 | -0.001| -0.1080] 73.2 | 0.627 | 0.566 | 0.568 | -0.002| -0.1102
68.2 | 0607 | 0537 | 0539 | -0.002| -0.1244] 73.6 | 0.683 | 0.621 | 0.620 | 0.001] -0.1189
68.7 | 0672 | 0602 | 0599 | 0.003| -0.1318] 74.2 | 0.762 | 0.702 | 0.699 | 0.003] -0.1333
69.3 | 0.749 | 0.677 | 0.675 | 0.002 —0.1534 749 | 0.841 | 0.786 | 0.786 | 0.000] -0.1584
70.1 | 0.833 | 0.764 | 0.767 | -0.003| -0.1877| 75.3 | 0.883 | 0.834 | 0.836 | -0.002| -0.1767
71.3 [ 0921 | 0.882 | 0.880 | 0.002| -0.1193| 76.2 | 0.953 | 0.931 | 0.929 | 0.002| -0.1769

mean_deviation | l __mean deviation | {00019

P=700torr P=760torr
Fagt X1 Vexp. | Veale. | Vairr. | logaiz | ttT X Vexp. | Yeale. | Vit | logaiz
766 | 0.057 | 0.064 | 0.062 | 0.002] 0.0535| 79.2 | 0.049 | 0.054 | 0.055 | -0.001] 0.0445
76.3 | 0126 | 0.133 | 0.132 0.001] 0.0270| 788 | 0.124 | 0.134 | 0.132 | 0.002| 0.0387
76.3 | 0185 | 0.187 | 0.189 | -0.002| 0.0577| 787 | 0.181 | 0.187 | 0.188 | -0.001| 0.0174
76.2 | 0224 | 0226 | 0.225 | 0.001] 0.0550| 78.6 | 0.235 | 0.236 | 0.238 | -0.002] 0.0024
76.2 | 0.264 | 0262 | 0.261 | 0.001| -0.0045| 787 | 0.276 | 0.277 | 0.275 | 0.002| 0.0022
76.3 | 0.306 | 0.295 | 0.298 | -0.003] -0.0227| 789 | 0.323 | 0.316 | 0.317 | -0.001| -0.0140
76.4 | 0391 | 0374 | 0.371 | 0.003| -0.0313] 79.0 | 0.378 | 0.368 | 0.365 | 0.003]| -0.0186
76.5 | 0437 | 0.407 | 0.410 | -0.003| -0.0534 | 79.2 | 0.452 | 0.426 | 0.429 | -0.003| -0.0459
76.8 | 0512 | 0476 | 0474 | 0.002] -0.0626 | 79.4 | 0.535 | 0.503 [ 0.501 | 0.002]| -0.0557
771 | 0569 | 0521 | 0.524 | -0.003|- 0.0841) 796 | 0577 | 0539 | 0538 | 0.001| -0.0669
776 | 0652 | 0596 | 0.599 | -0.003| -0.1038 | 79.8 | 0.648 | 0.601 | 0.603 | -0.002] -0.0871
780 | 0.738 | 0.682 | 0.682 | 0.000|-0.1184 | 80.1 | 0.713 | 0.662 | 0.665 | -0.003| -0.1033
784 | 0.782 | 0.726 | 0.728 | -0.002| -0.1316 | 80.6 | 0.795 | 0.745 | 0.748 | -0.003| -0.1230
782 | 0865 | 0.824 | 0.820 | 0.003] -0.1393 | 81.1 | 0.854 | 0.815 | 0.813 | 0.002| -0.1231
78731 0912 | 0.876 | 0.878 | -0.002| -0.1664 | 81.4 | 0.905 | 0.875 | 0.873 | 0.002]| -0.1338
80.3 | 0962 | 0947 | 0945 | 0.002] -0.1513 | 81.9 | 0.951 | 0.931 | 0.932 | -0.001| -0.1579
~_mean deviation +).0021 mean_deviation 10,0019
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Z 100, 200, 300, 400, 500, 600, 700 and 760torr
oj Aol 7AYo uHHAEe] oA} o
ZAe #AE FHuFHEAAA 2 Ao] o]Fo
i AR 71&7|¥EE & 5 AUH. e
A Faag Fatal FA e FAAE Ha
Eat .

thgol (1)L 7|YPYPAE o] &3t vl F
e g T3te Aol

_ Y Y

27 T Ty, (1)

o 714 GFF v FE el Ao BARS
B 7|99 yPAE F4st= A& 8L, o] 4
ogNE F3 FAe FAHAE v ES
Ar}f. ¥ dFolA = 2-methyl-2-propanol—
2-butanone 24 &A1l 719t olske] 42 W3}
of thgh 7N WX ZHE 3 v FHUYEL] o
T2 (log @) A=A e #AE AHuztol
plotat'd Fig. 113 o] el wpep 2 do
o] Foj A 1, I Z4zte] HM9 7]&7]9 23

P(-0.545, 0.180)

A B —
-0.8 0.6 0.4

Fig. 11. Relation between loga and x for
subatmospheric pressure.

b+ 000159 WglelA FHE P(-0545, 0.180)
ol o] nztetE AE FRAstaL thE
Be 23 A4S T3k

Fig. 12+= Fig. 119] £9¥ 1go = H| ¥
29 WFA(og a)E FHLE, XA (x)E
gxor st y ol log @ AAMe] F RelA
wxps w A Ao 7]-&7]E meolgkstd ool
(2)2] o] ¥,

< 0

tan 6= m, m

H— loga
r+ L (2)

of 714 (2)4&  log aol thaiA Ae]stH
3349 Ad3E A=t

.—_m=

logea=H+m(xy+L) (3)

2-methyl-2-propanol—2-butanone 24 -/

th 713F olsle] qtefwiste] st Fig. 119]
T3 Pdel #HIE La(ARDY HEE (32
]l st ool (4)4S A=t

£ > 1o

100torr
200torr
300torr
400torr
500torr
600torr
700torr
760torr

v a4 odb0 D0

2-methyl-2-propanol—2-butanone system at

= 103 =



A ¢} 8) ol A] 2-methyl-2-propanol—2-butanone | 2] 7] <) 4 & x] o] F4t

loga=0.0180+ m(x+ 0.545) (4)

'

/

e s S S e s e

T |

Fig. 12. log @ vs. X

(4)A] ] 2-methyl-2-propanol—2-butanone
2 Al th7|sf oléke] st WiSte] dfdk 7
NYHXNE FA8t= F4H2] o]

2-methyl-2-propanol—2-butanone 243 &
Aol thz|]f o] &te] FH WS e usfe] 2}zte
e 71 &71(m)et A log a%t xo
AXE 2 4+ Ut

kA Fig. 1194 2} A9 7)|&7]&
(42 o] tiflsle] Aelstd oo B)A 9 2
o] 24 FAAE AA . oA7|A HxRA
2-methyl-2-propanolS Y EF| a2
ojf gF

(x)+ a+

2-butanone®]

H| 3] 5= ol o,

2-methyl-2-propanol ¢]

loga=my+b (5)

o 7|4 me 7]&7|olal, b A4le] AW
ol €}, (5)2)e gHWstel udk 7][E7] m
a3 AH bk tL-2] Table 2] o] # .

Table 2. slope(m) and intercept(b)

Pﬁﬁi?)re Slope(m) Intercept(b)
100 -0.411 -(.044
200 -0.364 -0.010
300 -{}.310) 0.010
400 -(0.282 0.025
500 -0.262 0.036
600 -0.245 0.045
700 it 0 2 0.054
760 -0.221 0.055
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atks (DAA Aegt o529 )l o3}
o yats +& 5 Qo

o ay
Y7 14+ (a— 1)y (6)
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4. d &

2-methyl-2-propanol—2-butanone 24 ¥ 7|
o) 7|3} olste] stEwWist = 100, 200, 300,
400, 500, 600, 700 and 760torrell A 7] <Y 3 & %
& $43%4 Table 19 FojH}t. FA3 7)Y
HYP A ZHE 3 83U g4 (log a)$t
AxH(x) TAE Zzte A= we} F Mo
¥al ol Mol 71&7|¢ QA7 £0.0015%
oA g3 P(-0545, 0.180)°lA] nz}ats= A
S &% 4 2.

oj#| g A& o] &sle] (4)A4E Frdtar o
()2 o2 5E Z}zte] jtgd mE 244 F4
A(6)E A 65)29 7]&7] mary AHE b
@t Table 20 FolFv}. =3 SHA 9 F41
Ao BHE F3 FAXNE HnPES A O
ak WHe7E £0.00212A4 A AxgEe sk
wpefa] ol A AQEeE F4A 2 2- methyl-
2-propanol—2-butanone 24 %712l ©l7]|s} o]
&te] Qe Wisto] g 7|AYYPXE FAe= F
Ao g o8 F U FUdAH.

Nomenclature

: mole fraction in liquid phase
. mole fraction in vapor phase

p 4

y

a . relative volatility
P

t - point H . height
I. : length m . slope
subscripts
1 : represent component cyclohexanol
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2 represent component cyclohexanon

calc. ' calculation diff. : difference
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