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Vapor-Liguid Mass Transfer

— Absorption in Horizontal Flow —

Toshiharu SzipaTa  Masao Kuco
(Received May. 1970)

Abstract

Absorptions of gases (CQ,, NH;) and vapors (Ethylether, Ethylformate) by water were
studied experimentally with a horizontal flow apparatus to detect idiosyncrasies, if any, of
the transfer mechanism of vapors.

At a constant liquid depth in a tray, the vapor transfer to the liquid seems to be
similar to the diffusion rate-controlled mechanism in a range of Re>20~30, but in another
small region a rather peculiar result was observed. Hence the experiments were carried
out in the former region.

The results reconfirmed that a HTU corelation based on liquid-liquid equilibrium
concentration is more reasonable than HTU due to vapor-liquid equilibrium, as shown in
the previous paper.

The H;—Re relation was obtained as

(Hz/z) = 0.1 (Re-Sc)/?
The nearer the absorption temperature to the boiling point of vapor, the higher the

transfer-rate became. This may be attributed to the higher equilibruim concentration.
Discussions were led forth and a noteworthy simple relation was revealled.
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Notation

a width of tray (cm)
C concentration 1, inlet 2, exit *, equilibrium (gmol/cc or gfcc)
D diffusion coefhicient {cm?/sec)
Fr Froude number (u./4 ¢6)

Ga Galiley number (a®g0?/12)

g gravitation constant (cm/sec?)
H; height of transfer unit (liquid) based on log-mean driving force {cm)
ki mass transfer coefficient (cm/sec)
Lus aspect ratio (a/d)

N mass transfer flux (gmol/cm?-sec)

Re Reynolds number (417/u)
Se Schmidt number (v/D)
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Sh; Sherwood number (3k,/D)

u velocity zs, maximum -, average (cm/sec)
w flow rate (gr/sec)
z length of tray or height of wetted wall (cm)
A mass flow rate per tray width (gr/cm-sec)
] solvent layer thickness in tray or wetted wall {cm)
g angle of inclination of tray

yz viscosity (gr/cm:sec)
v kinematic viscosity (z/) {cm?/sec)
o density (gr/cc)
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