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The Effect of the Distributor Nozzles in Lignid-Liquid Extraction

by Eiji Hirai, Kazuhiko Naxax:, Tomoaki Komor:

In studies on a spray column for liquid-liquid extraction, the decision on the number
and diameter of the dispersing nozzles appears to be a very important problem for large scale
operations.

Row, Koffolt and Withrow » employed a solvent distributor having 1/16 in,, 3/32 in
and 1/8 in. holes and indicated that best results were obtained with 1/16 in. holes. However,
many of the necessary basic and fundamental data for design and performance of a distributor
nozzle are still lacking.

This paper deals with the effect of the number and diameter of the dispersing nozzles
on the chemical engineering operation of liquid-liquid extraction using a 5.0cm in diameter
and 45cm long Acrilite resin column, as shown in Fig. 1.

Chemical systems used in this investigation are water-benzene-phenol and benzene-water
-ethanol.  In the former system, the continuous liquid was aqueous solution containing 5 wt.
% phenol and the dispersed liquid was pure benzene. In the latter, the continuous liquid was
water and dispersed liquids were three ethanol-benzene solutions containing 9.98 wt. 2%, 20.2
wt. % and 25.2 wt. % ethanol.

As reliable calculation of the interfacial surface between phases is impossible, results
were expressed in terms of height of over-all transfer units based on the continuos phase,
(H.T.U.)oc.

(H.T.U))oc for these two chemical systems increases with increased ratio Uc/Up, the
numbers of holes and the diameter of the dispersing nozzles. In other words, the rate of
transfer of solute between phases is affected by the drop size formed with the dispersing noz-
zles and velocity of the dispersed liquid Up.

When the dispersed droplets are very fine and numerous in the spray column, the dro-
plets have a tendency to coalesce and to vary in shape from the spherical, and consequently
(H.T.U)oc is not influenced by the drop size under such conditions.

The empirical equation on (H.T.U.)oc was given by

(HT.U)oc/nd = a (Uc/Up)®-5
where @ represents a factor which has been found to depend on the concentration of solution,
n is the numbers of holes and d is the diameter of the dispersing nozzle.

For the ethanol-benzene solutions of three different concentrations in ethanol, values of
@ are 9.8 for 9.98 wt. 2%, 14.1 for 20.2 wt. %, and 16.5 for 26.2 wt. % in ethanol.

This paper reduces considerations on chemical and physical properties of chemical

systems used in this work, but it is probably due to the unequal Schmidt numbers that the
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solutions of three different coneentrations of ethanol give different values for a.

The end effects are very important in spray columns. Since it is considered that very
appreciable amounts of extraction occur during the formation of droplets at the dispersing
nozzle, on the other hand, relatively little extraction may occur while the droplet rises up to

the end of the spray tower opposite from the dispersing nozzles through the continuous phase.
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Fig. 7 Effect of nozzle
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