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Abstract

Vapor-liquid equilibrium data of the binary systems,

such as MeOH.n-BuAc, EtOH-n-BuAc, #-PrOH-

n-BuAc and 7-BuOH-n-BuAc were measured under atmospheric pressure. The consistency of the z-y data

measured was discussed by the same methods used in the previous reports. ¥® The author determined the con-

stants of Van Laar’s equation, of Prahl's equation, and the constants of Antoine’s equation for »n-BuAc. At

20°C, the density-composition relations were also suggested for these binary systems.

1. # @

Ester-Alcohol %9 2% % ARFHES 1V, 28
o] ole] Methanol-n-Butyl acetate, Ethanol-n-Butyl-
acetate, n-Propanol-z-Butyl acetate, n-Butanol-n-
Butyl acetate 3o ¥l A EETIA MES =, %
o] HIEfE7) BB R #ERITE 9] $sd 2
ol Ao} e FHroz it HER KBEST
Eede ZEST AEHKEN %+ Van Laar A3}
Prahl5%9] EWME WENF o= HBHR % EMES)

—#E BLsHok & Lsieh

2B B

2.1 RBKE A HiE

HEEEYE 189 7o) Smith-Bonner #-& (#H3}
*MEAIX {EBRIBH
J. KIChE, Vol.9, No.4, Dec. 1971

R KHHTEE 22 Hrko = slodoh 43 ZRkE
ot R = HIEE HaAAe T %R KE
S,

2.2. B B

A% MERCK #l9] #3388 #s = MeOH,
EtOH, 2-PrOH, »-BuOH & 1#lA #ES RERT
A 2z FRsger, n-BuAcE M3 S %
25kl Hetel BiE 2 OMINAS AlEsia oEiEsk
H#iste] Table 13 o] & —#3S ngch

Table 1. Properties of Material

. Refractive
Densit 20
Material ensity (o) ‘ Index (nj
Exp. ‘ Lit.® { Exp. ’ Lit. #
n-BuAc 1 0. 8811 ! 0. 8320 | 1, 3945 J 1, 3941
i
2.3. BHE

1, 2#isF 22 HEow HEY HRHAR FH K
g e HRE RP oA oER AddA EH



182 /88

B REARA R wES ARG BEhge Fig

15 24,
\
©. 9000
0. 8800
MeOH-n-BuAc
0. 8600 EtOH-n-BuAc
n-PrOH-n-BuAc
n-BuOH-n-BuAc
&
< O 84001
z
g
=1
0. 8200
n-BuOH
-PrO)
0. 8000} n-PrQH
MeOH
EtOH
0. 7800 Fl 1 1 1 1 ) 1 i
° 0.2 0.4 0.6 0.8 1.0

Mole Fraction

Fig. 1. Relationship between the Composition of
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Fig. 2. Equilibrium Diagram for MeCH-n-BuAc(l atm. ).
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Table 2. Properties of Azeotropic mixture

N,

i ° Azeotropic
System Azeotropic Temp. ( C‘)[ composition
1
5) 5
n-BuOH- 116.6 0. 788
n-BuAc 116.6 116. 267 0. 757 0. 7267

J. KIChE, Vol.9, No.4, Dec. 1971

189 183

130

© Auvthor

120 A Shono etc.

110

|
\
A

O\A

%

Temperature °C
8
T

0
A\
0\%
L %‘0
- N
8ot M
L 1 1 L L 1 1 1 1
0 0.2 04 0.6 0.8 1.0
Mole fr. of EtOH

Fig. 7. Boiling Point vs. Composition (EtOH-n-BuAc).

90 1 1 A ) 1 1 1 3 !
0 0.2 0.4 0.6 0.8 1.0
Mole fr. of n-PrOH

Fig. 8. Boiling Point vs. Composition (n-PrOH-n-BuAc).

3714 n-BuOH-n-BuAc ol 9] LR g
FEfEs “CBKIESS] Brunjes o bt MHES 2RV
Aot o FRAA BE vhet o] ARHEST E

HEE ¢ F A+



184 /90
132
@ Author
125‘¢ x Brunjes
\Q
v 24f \
2
E x
g- 120}
- \
118 K“* F3 A
112 4 1 bl 1 1 1 I
o] Q.2 0.4 0.6 0.8 1.0

Fig. 9. Boiling Point vs. Composition (n-BuOH-

Loz ol 59 HEfE]A 3 Smoothed data:
Table 3~6 3+ 7t}

Table 3. Smoothed Data for MeOH-n-BuAc System

n-BuAc).

(1 atm.).

Mole fr. of n-BuOH

Table 4. Smoothed Data for EtOH-n-BuAc System:

(1 atm.).
Mole fr. of EtOH
Boiling Temp. °C
z ] y
126.5 0. 000 l 0. 000
113.0 0. 050 { 0. 374
105. 6 0. 100 0.520
100. 8 0. 150 0.612
96. 9 0. 200 0.674
93.8 0. 250 0.719
91.6 0. 300 0. 754
89.6 0. 350 0. 783
88.0 0. 400 0. 806
86.7 0. 450 0. 825
85.7 0. 500 0.842
84.4 0. 550 0. 856-
83.6 0. 600 0.870
82.6 0. 650 0. 884
81.8 0.700 0. 898
81.1 0.750 0.911
80.6 0. 800 0.925
79.9 0. 830 0.942
79.5 0. 900 0. 960
79.1 0. 950 0.978
78.4 1. 000

Table 5. Smoothed Data for n-PrOH-n-BuAc System

Boiling Temp. °C

Mole fr. of MeOH

x ¥
126.5 0. 000 0. 000
106. 0 0. 050 0. 505
9.0 0.100 0.675
88.1 0. 150 0.753
83.8 0. 200 0.797
80.6 0. 250 0. 829
78.0 0. 300 0. 851
76. 1 0. 350 0. 867
74.5 0. 400 0. 880
73.2 0. 450 0. 891
72.0 0. 500 0. 901
71.0 0. 550 0.910
70.2 0. 600 0.918
69.5 0. 650 0. 927
68.9 0. 700 0.936
68.2 0. 750 0.943
67.5 0. 800 0. 952
66. 8 0. 850 0. 962
66.2 0.900 0.972
65.4 0. 950 0. 985
64.7 1. 000 1. 000

(1 atm.).
Mole {r. of n-PrOH
Boiling Temp. °C
X Yy

126.5 0. 0C0 0. 000
120.0 0. 050 0. 220
116.0 0. 100 0. 341
113.2 0. 150 0.428
110. 8 0. 200 0.495
108.9 0. 250 0. 546
107.3 0. 300 0. 585
105. 8 0. 350 0.621
104.5 0. 400 0.652
103. 4 0. 450 0. 681
102. 6 0.500 0.710
101. 8 0. 550 0.737
101. 1 0. 600 0.763
100.5 Q. 650 0. 790

99.9 0. 700 0.817

99.4 0. 750 0. 845

98.9 0. 800 0.875

98.5 0. 850 0. 900

98.1 0. 900 0.935

97.9 0. 950 0. 970

97.8 1. 600 1. 00¢
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Table 6. Smoothed Data for n-BuOH-n-BuAc System

(1 atm. ).
Mole fr. of n-BuOH
Boiling Temp. °C
x y
126.5 0. 000 0. 000
124.7 0. 050 0.110
123.0 0. 100 0.195
121.7 0. 150 0. 265
120.6 0. 200 0.321
119.7 0.250 0. 346
118.9 0. 300 0.416
118.4 0. 350 0. 457
117.9 0. 400 0. 498
117.5 0. 450 0.535
117.2 0. 500 0. 570
116.9 0. 550 0. 605
116.8 0. 600 0.640
116.7 0. 650 0.676
116.6 0.700 0.714
116.6 0.750 0.755
116.6 0. 800 0.794
116.7 0. 850 ; 0. 836
116.8 5. 900 i 0. 884
116.9 0.950 0.935
117.0 1. 000 1. 000
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Table 8. Constants in Anteine’'s Equation.

Component ; A
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Table 10. Results of Herington’s Consistency Test.

Systems ‘ D J D<]J range("C)
MeOH-n-BuAc 5.84 | 27.44 Yes 61.8
EtOH-n-BuAc 1.61 | 20.53 Yes 48.1
n-PrOH-n-BuAC 3.79 | 11.63 Yes 28.7
n-BuOH-n-BuAc l 2.04 3.81 Yes 9.9

Table 10 o] 4 ®E&

J. KIChE. Vol.9, No.4, Dec. 1971

whsh zrel AEBETC) Akt

/% 189

g BA=EE ¢ 4 3= EtOH-n-BuAc, n»-BuOH-
n-BuAc Rol A o] rEMEE Azt BHEER
Aoz skt
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Table 11. Constants of Van Laar’s Equation.

Exp. Lit.?
Systems
A B A | B
MeOH-n-BuAc 0.415 | 0.557 — l —
EtOH-z-BuAc 0.336 | 0.415 — ! —
n-PrOH-u-BuAc 0.304 | 0.259 - -
n-BuOH-#n-BuAc 0.250 | 0.241 0.22 \ 0.24

7|4 nBuOH-n-BuAc Fel A& B A9 3ol 3T
BHESH sERST 9o} SOBES EME RASS HE
& #%3% Fig.5 @ Fig. 179 %% o Brunjes %] o]
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curve 5-& Prahlﬂ Kol BAAA £FelA Prahlk
o] E#¥ a, b, ¢F k3=l Table 12 & 3},

o1& EME ﬁﬁﬂ%%ﬂ/‘i 5HE& z-y curve &= Fig.
2~5oll A friRe g Jehdes ®|EfES 4 —3E

= 9¢¢ ¢+ ek
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Table 12. Constants of Prahl's Equation.

Systems l a ’ b ‘ c
MeOH-%-Buic 1 —0. 7333‘ 0. 0466 0. 0459
EtOH-n-BuAc i —0.8113 0. 0984 0.0219
n-PrOH-n-BuAc —-0. 0963 0. 1578‘ 0. 4622
n-BuOH-n-BuAc —0. 3181l 0. 4009: 0. 4632

5. ¥ A

MeOH-n-BuAe¢, EtOH-n-BuAc, 7n-PrOH-n-BuAc %
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Nomenclature

MeOH : Methanol EtOH  : Ethanol

n-PrOH : n-Propanol 2-BuOH : z-Butanol

n-BuAc : n-Butyl acetate

z : Mole fraction in liquid

¥ : Mole fraction in vapor

v : Liquid phase activity coefficient

2, : Mole fraction in liquid where z-y curve
observed and a-y curve calculated from
Raoult’s law crosses.

Zy-r, @ Mole fraction in liquid where 7, is equal
to 7s.

P; : Vapor pressure of pure components at tem-
perature at which the mixture would boil,
if Raoult’s law holds.

p° : Vapor pressure of pure components corre-
sponding to observed boiling point.

AFE : Excess free energy per mole

R : Gas constant

T . Absolute temperature

QOmax  : Maximum value of Q function

log 7* : logy where log 7, is equal to log 7.
D 1 100(11/2
J 2 150147/ T i,
Thrin. : Minimum boiling point of a system [°K])
AT, 1, 2: Designated term in the Herington test
A, B : Van Laar’s constants
a, b, ¢ Prahl’s constants
Subscripts:

1, 2: Represent components 1,2, respectively
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