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Separation of Gaseous Mixture by Ordinary Diffusion.

Part 1 Concentration Distribution and Evaporation Rate in Binary System.

MINORU NAGASAKA® and HIROKAZU SHIRAGE™™

Abstract: — The experiments for binary systems, n-CsH;,—H,, and n-CsH;,—N,, were carried out in a

batchwise operation and a continuous extracting operation by use of the diffusion cell similar to Stefanian evapora-

tion tube. The pressure and the temperature were 1 atm. and 30°C, respectively. The evaporation rate and concentra-

tion at the end of the diffusion cell were measured.

The convenient method of calculating approximately a evaporation rate of the liquid, n-C5H;,, was discussed.

If the lowering of interfacial temperature due to evaporation was corrected, the values of the mass transfer rate ob-

tained from the Stefan-Maxwell equation agreed well with the experimentals. The end effect became smaller by use of

the diffusion cell with an improved upper flange.
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Fig. 1  Schematic diagram of mass flow.
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b: brass plate e: stirrer
c: silicon rubber  f: mercury

Fig. 3 Diffusion cell.
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Table 1 Comparison of calculated concentrations, (Ygr) cale ©F (YCL)ealcs
with observed ones, (Yp.)gbs ©F (YCL)obs, and the temperatures at the
intertace.
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h = 40 100 5.78 29.6 0.203 0.218 1.53 29.9 0,194 0.195
b= 10 200 5.88 29.6 0.203 0.218 1.54 29.9 0.194 0.195
h = 40 100 21,2 28.6 0.231 0.240 5.98 29.6 0.203 0.200
L b= 20 200 22.4 28.5 0.231 0.240 6.10 29.6 0.203 0.200
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Nomenclature

A,, : effective heat transfer area [em?]
c . total molar concentration [g-mol/cm3]
Dij : binary diffusion coefficient foriin j
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: heat of evaporation
. diffusion path

: mass transfer rate

: mass transfer rate

. partial pressure

: cross sectional area

: temperature

: mole fraction

[cal/g-mol]

[em]

[g-mol/cm? - sec]
[cm3 /min]

[atm]

[em?]

[*C]

: overall heat transfer coefficient

[cal/em? - sec -°C]
[—1

: distance in direction of diffusion [cm]
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