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A Permeable Rotating-Wheel Solvent Extractor
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The problem:

Column-type solvent extractors such as the pulsed-
plate, rotating-disc, and Oldshue-Rushton type have had
limitations in that they either required excessive power
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inputs or could not handle systems with low density
differences without forming stable emulsions.

The solution:

A permeable rotating-wheel solvent extraction device
has been developed which uses low power and employs a
gentler mixing action between the phases. Because of
its gentler mixing, the device can handle systems with
low density differences and low interfacial tensions
without the formation of a stable emulsion.

How it’s done:

The device, as shown in the figure, is an extraction
column which uses several novel circular mixing struc-
tures. The device comprises a vertically mounted long
cylindrical vessel with elliptical end closures. Heavy-
liquid flow enters at the top of the vessel and exits
through the bottom. The light-liquid flow enters the
vessel from the bottom through a separate inlet and
exits from the top. Immiscible liquids are used and the
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column is employed to transfer a substance soluble in
both liquids from one liquid to the other. One phase is
usually dispersed in the form of small droplets into
the second phase.

A number of circular permeable structures are situ-
ated in the central portion of the vessel, as shown.
Alternate structures are fastened to the shaft and
rotate with it; the others are secured to the three vertical
supports and remain stationary.

The types of circular permeable structures that are
used in this column are:

(a) a single layer of wire-mesh screen per circular
structure;

(b) a plurality of layers of wire-mesh screens per
circular structure;

(c) perforated plates;

(d) corrugated perforated plates;

(e) circular structures of a plurality of single planar
radially emanating thin wire rods (or “spokes”);

(f) circular structures of a plurality of horizontal
layers consisting of a plurality of radially ema-
nating thin wire rods; and

(g) circular structures of a plurality of non-planar
layers consisting of a plurality of radially ema-
nating thin wire rods.

The unique feature of the present device is that it
employs circular permeable structures of wire mesh
screen, as shown. The rotating screen of the structure
fastened to the shaft and that of the stationary structure
are each supported by two concentric circular bands
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which are connected by three radial metal arms. It is
possible to vary wire-mesh size on either screen to
minimize longitudinal dispersion without increasing dis-
persed phase holdup or decreasing the throughput
capacity. Each configuration can be of different and
variable permeability, and the permeability can vary in
the radial direction.
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