E.1 Data from Aspen Engineering Suite 2006
E.1.1 methanol/ethanol (20:80 wt %)

Component | = ethanol
Component J = methanol

VALUE I-J VALUE J-I

A; = -2.3127 A;j = 4.71190
Bij = 483.844 Bji = -1162.29
Cij = 0.30000 C;i = 0.30000
D; = 0.00000 D; = 0.00000
Ei; = 0.00000 E; = 0.00000
F;j = 0.00000 Fi = 0.00000

E.1.2 acetone/methanol (80:20 wt %)

Component | = acetone
Component J = methanol

VALUE I-J VALUE J-I
A; = 000000 A; = 0.00000
B; = 101.886 B; = 114.135
Cj = 030000 C; = 0.30000
D; = 000000 D; = 0.00000
E; = 000000 E; = 0.00000

E.1.3 isopropanol / acetone (80: 20 wt %)

Component | = isopropanol
Component J = acetone

VALUE I-J VALUE J-I

Aij = 2.44940 Aji = -2.4106
Bij = -583.345 B;ji = 822.489
Cij = 0.30000 Cii = 0.30000
D; = 0.00000 Dji = 0.00000
E; = 0.00000 E;i = 0.00000

Fj = 0.00000 Fii 0.00000



E.1.4 ethanol / acetone (50:50 wt %)

Component | = ethanol
Component J = acetone

E.2 Calculations of activity coefficients (y;) of each compound in

the mixture

VALUE I-J

Aij = -0.2589
Bij = 228.279
Cij = 0.30000
D; = 0.00000
E; = 0.00000
F; = 0.00000

VALUE J-I

Aji = -1.0295
Bji = 416.749
Cii = 0.30000
Dji = 0.00000
E; = 0.00000
Fi = 0.00000
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The activity coefficients (y;) of each compound in the mixture are determined with the
Non-Random Two Liquid model (NRTL) whereas, the variables in this model gets from
program Aspen Engineering Suite 2006.

Non-Random Two Liquid models (NRTL):
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E.2.1 methanol/ethanol (20:80 wt %)

FromdataE.1.1

~ —2.31270+483.8344

- +0+0 =—0.86037
AU T 593 15455

o= 0.30+0 (T-273.15 K)=0.30

Gy= exp (~0.30x —0.86037);=1.29448

4.71190+(~1162.29)
AT 97315155

+ 0+0=1.2231

a=0.30+0 (T-273.15 K)=0.30

Gy=exp (-0.30x1.2231);;=0.69285

0.69285 )2+( —0.86037% 1.29448 )l

Iny; = 0.262 1.2231(
nt l 0.74+(0.26x0.69285))  \(0.26+0.74x1.29448)2

Iny; = —0.00388

YEtOH = 0.99613

1.29448 )2 +( 1.2231x0.69285 )l

Iny; = 0.74° —0.86037<
i l 0.26+0.74x1.29448)  \(0.74+0.26x0.69285)?

Iny; =0.01586

YMeOH = 1.01599



E.2.2 acetone/methanol (80:20 wt %)

From data E.1.2

0+101.886

0% 040=0.3058
TAUT 573715455

o= 0.30+0 (T-273.15 K)=0.30

Gp=exp (~0.30x0.3058);=0.91233

0+114.135

=——————+ 0+0=0.342
WAT 73 15155 0107034259

a=0.30+0 (T-273.15 K)=0.30

Gy=exp (~0.30%0.34259),,;=0.902327

0.902327 >2+( 0.3058x0.91233 )l

Iny = 0.31° 0.34259<
m [ 0.69+(0.31x0.902327))  \(0.31+0.69x0.91233)?

Iny; = 0.05888

YAcetone = 1.06065

0.91233 >2+< 0.34259x0.902327 )l

Iny; = 0.697 0.3058(
e [ 0.31+0.69%x0.91233 (0.69+0.31x0.902327)2

Iny; =0.29381

YMeOH = 1.34153



E.2.3 isopropanol / acetone (80:20 wt %)

From data E.1.3

| 2.44940+( ~583.345)
AU 273.15455

+ 0+0=0.671

a=0.30+0 (T-273.15K)=0.30

GIJ= eXp (—030X06717)IJ: 0.8175

—2.41060+822.489

- +0+0=0.0958
fua 273.15+55

o= 0.30+0 (T-273.15K) = 0.30

Gy= exp (~0.30x0.0958) ;= 0.9717

0.9717

7

2

0.6717x 0.8175

Iny; = 0.242 0.0958(
m [ 0.76+(0.24x0.9717)

Iny; = 0.0490

Yisopropanol — 1.0503

0.8175 )

Iny; = 0.767 0.6717(
i l 0.2410.76<0.8175

Iny;=0.4041

'YAcetone = 14979

)+

2

(0.24+0.76x0.8175)

)

+< 0.0958x0.9717 )
(0.76+0.24x0.9717)?
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E.2.4 ethanol / acetone (50:50 wt %)

FromdataE.1.4

©-0.258900+(228.279)
AU 273.15455

+ 0+0=0.43675

a=0.30+0 (T-273.15 K)=0.30

Gy=exp (~0.30x0.6717),= 0.87719

—-1.02950,416.749

- + 0+0 = 0.24049
AT 573 15455

o= 0.30+0 (T-273.15K) = 0.30

Gy= exp (~0.30x0.0958) ;= 0.93039

0.9303 >2+( 0.43675x 0.87719 )l

Iny; - 0.44% 0.24049(
al [ 0.56+(0.44x0.9303)) ' \(0.44+0.56%0.87719)2

Iny; = 0.12842

YEtOH = 1.13703

0.87719 )2+< 0.24049x0.93039 )l

Iny; = 0.56 0.43675<
i l 0.4410.56x0.87719)  \(0.56+0.44x0.93039)?

Iny;= 0.19620

Y Acetone = 1.21677
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