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Table 1 Calculating Condition and Physical Properties for n-Propanol-Water-Ethanol System

Total Stage Number 30 D=0.04 W =0.96 F=1.00
g-Value 1 R=3.0 side cut amount §;=0.01
Feed Composition n-Propanol 0.10x10-3, Water 0.95942, Ethanol 0.04048
Feed Stage, 23 Side Cut Stage, 20
n-Propanol (1)-Water (2)-Ethanol (3) System
Wilson’s Constant
Ay =1.0000 Ay3=0.03267 Agz=1.000
Az =0.7195 Agz=1.0000 Az =0.79133
Azy=1.000 45,=0.21618 Ass=1.0000
Antoine’s Constant Boiling Point Heat of Vaporization
A; B; C; Tp (°C) A; (cal/mol) at B.P.
n-Propanol 7.99733 1569.7 209.50 97.35 9890.0
Water 7.9668 1668. 2 228.0 100.0 9717.0
Ethanol 8.04494 1554.3 222.65 78.35 9260.0
Constants for the Equation Cpy=a+ BT +yT? Liquid Heat Capacity
a s Cpri (cal/mol K)
n-Propanol —1.307 9.235x10-2 —5.800%x 10-5 35.19
Water 7.701 4.595x 10-4 2.521x 10-¢ 18.03
Ethanol 2.153 5.113x 10-2 —2.004x 10-5 26.55

Table 2 Calculating Condition and Physical Properties for n-Butanol-Water-Methanol System

Total Stage Number
g-Value

Feed Composition
Feed Stage

15 D=0.35
1 R=2.0
n-Butanol 0.25x 10-3,
6

W=0.65 F=1.00
side cut amount $=0.005~0.1
Water 0.64975, Methanol 0.35

n-Butanol (1)-Water (2)-Methanol (3) System

Wilson’s Constant

A;;=1.0000 A12=0.02097 Ay3=1.58948
A2,=0.82795 Az =1.0000 Ag=1.0920
A3 =0.3272 A33=0.3821 Ass=1.0000
Antoine’s Constant Boiling Point Heat of Vaporization
A; B; f Tp (°C) 2; (cal/mol) at B.P.
n-Butanol 9.1362 2443.0 273.15 117.6 10610.0
Water 7.9668 1668.2 228.0 100.0 9117.0
Methanol 7.8786 1473.1 230.0 64.6 8430.0
Constants for the Equation Cpy=a+ ST+ 7T? Liquid Heat Capacity
a T Cpri (cal/mol K)
n-Butanol 0.7800 9.984 x 10-2 —5.354%x10-8 43.10
Water 7.2190 2.374x 10-3 0.267 x 10-¢ 18.03
Methanol 4.3980 24,274 x 10-3 —6.855x10-¢ 18.13
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Nomenclature

B : separation number defined by Eq. (4) (—)
B,, B,, B; : separation numbers of side cut, bottom
and distillate defined by Eq. (3) (—)

D : flow rate of distillate (mol/hr)
F : flow rate of feed (mol/hr)
H; : liquid hold up at stage j (mol)

K : equilibrium ratio (—)
L : liquid flow rate (mol/hr)

Summary

N : number of plates (=)
g : g-value (=)
R : reflux ratio (—)
S;, 8y : liquid and vapor side cut flow rate  (mol/hr)
t, At : time and time interval (hr)
V : vapor flow rate (mol/hr)
W : flow rate of bottom (mol/hr)

%;j : liquid composition of the i-th component
leaving stage j (—)
=

xp, xw : distillate and bottom composition
Jij + vapor composition of the i-th component
leaving stage j (—)
pij : relaxation factor (hr/mol)
Aij : Wilson’s constant (—)
Superscripts

n =iteration number
o =initial value

Subscripts
i =i-th component
Jj =stage
F =feed

D, W=distillate and bottom
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Side Cut Method of Examining Trace Component

Hideto Yosuipa and Masahiro YORIZANE

Faculty of Engineering, Hiroshima University, Saijo-cho, Higashi-Hiroshima-shi 724

The relaxation method was used for the calculations
of distillation involving trace amounts of components
in the water-n-propanol-ethanol and n-butanol-water—
methanol systems. The effect of column pressure on
the recovery ratio of trace components is examined.
Fig. 1 shows that mole fraction of trace component
at the peak stage decreases with the increase of column
pressures. The recovery ratio of the trace component
decreases with the increase of column pressures is in-
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dicated in Fig. 3. From Fig. 2, it is found that mole
fraction of the ethanol at distillate and side-cut stage
decreases with the increase of column pressure.

Fig. 4 shows the concentration profiles of the trace
component when side cut is conducted from two stages.

From Fig. 5, it is found that the separation number
defined by Eq. (4) increases when vapor side-cut is con-
ducted from two stages which are upper and lower
peak stage.
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