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ABSTRACT

The effect of packing material length on mass transfer coefficient was studied for distillation-
experiments of binary system, acetone-ethylformate, in a 26 mm ID. laboratory column des-
igned to simulate the flow characteristics of an industrial packed column. Overall mass transfer
coefficients were obtained from the experiments on 4 different types of packings and an em-
pirical correlation was proposed between overall coefficient and packing size. The analysis of
the experimental result showed that the resistance in liquid phase was negligible and that the
variation of individual mass transfer coefficients owing to different packing size could be welb
explained by an application of penetration theory to gas phase.
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Fig. 1. Details of model column



FesREA BT W

HEEEFER e TED 2ol 73

Table 1. Characteristics of packings

‘ Length (mm) 1 Surface area } Number of Total transfer area™
Type \ ; !
] Total Cylinder | (cm?) ‘ packings used (cm?)
A | 17.9 ' 3.1 8.32 28 | 259.6
B 21.6 6.8 9.73 24 259.6
C 25.1 10.3 11. 67 20 259.6
D 125.5 110.7 58.35 ‘ 4 259.6

* This counts the exposed surface area of support wire which is the same for each type of packings.
The geometry of packing permits the same surface area if the total height of packings in the column

is identical.
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Nomenclature

A Constant in Eqn.(4) and (5)

A, B, C, D Four different type of packings(cf.
Table 1)

@’ Specific surface area of packings(cm?/cm)

@ ‘Transfer area in each section of the co-
lumn (12. 98 cm?)

b, ¢, d Constants

D Diffusivity (cm?/s) 5 5.225 X 1072 in Eqn.
19

G Vapor flow rate(moles/h)

K. Overall gas mass transfer coefficient(mo-
les/cm?h)

k. Gas-phase mass transfer coefficient (moles
/cmzh or moles/cm? s in Eqn. (10))

K Overall liquid mass transfer coefficient
(moles/cm?h)

4, Liquid-phase mass transfer
(moles/cm?h)

L Liquid flow rate(moles/h)

{  Distance between two adjacent mixng po-

coefficient

int (mm)
*f Molecular weight(g/mole)

m Slope of the equilibrium curve
»n, b, q, r, s Indices
P, Wetted perimeter (cm)
S Cross-sectional area of column(cm?)
t Time(s)
%,y Mole fractions of ethylformate in liquid-
and vapor-phase respectively
z  Height(cm)
2/Z Dimensionless height
In Fig. 2, 1.0 denotes the top and 0, the
bottom of the column
Greek Letters
Void fraction
¢ Density (g/cm®)
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