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Function and Features of Oscillating Liquid
Continous Extraction Tower

Take liquid extraction for example; to increase the
extraction efficiency two factors must be met.

1. This equipment applies the following principle: when
diffused droplets get together and break up repeatedly,
the interfacial resistance due to the polluting substances
is reduced and the extraction speed rises abnormally
when splitting begins.

2. The diffused droplets diameters can be reduced, the
hold-up amount at the diffusion phase can be increased
effectively and, therefore, the interfacial area is in-
creased. Requirements to meet these two items are
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Flow pattern

somewhat contradictory. Conventional

" ] equipment had advantages and disadvantages
MbEARAE in this respect, which is a problem. The !

mechanism of this equipment can fully satisfy
the contradictory factors by utilizing the
oscillating motion of the drive shaft. A light
liquid supplied from the lower inlet of the
tower goes under the periodically reversing
perforated disk and as it rises through the
holes, it is split into very minute droplets. The
droplets are upset by the buffle plate and get
caught under a higher peforated plate to form
a separate stratum in the heavy liquid phase.
The light liquid droplets rise as they contact
the heavy liquid while at each stage diffusion
and integration are repeated. When
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a perforated disk turns, the liquid strat-
um under the disk tends to turn in the same direction and

continue the rotation by inertia though the disk reverses.

The change of speed which occurs when the disk reverses
gives an impact to the liquid which is going out from the
holes. The light liquid gets split into small droplets and

they rise. Droplets are not produced in the conventional
agitator devoid of shearing action due to the impact of the

liquid unless the liquid stratum is fairly thick. The reason
why the perforated disk is sloped is to reduce the effects of
different ejected amounts of liquid and different tangent
speeds over the whole disk, thereby producing even-sized
droplets. This special disk eliminates the need to adjust the
hole diameter. In this manner, the diffusion phase is in-
tegrated, the diameter of the diffused droplets is suf-
ficiently reduced mechanically, and the hold-up amount of
liquid in the diffusion phase is increased. Thus, the in-
terfacial area is fully increased.
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150 cpmAHBKECERE & Y 1)

Condition of 150-cpm diffused droplets
(Photographed from the side of the tower)
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With Efficiency 3 Times Higher Than by Conventional Methods!
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250 cpmAELEKEE ERIE & Y B%)

Condition of 250-cpm diffused droplets
(photographed from the side of the tower)
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This equipment is used to recover high purity products and
reactive substances with higher efficiency in the
petrochemical. pharmaceutical and metal industries.
Instead of agitating by rotating in one direction as in
conventional type of agitators, this equipment adopts an
oscillating motion, which enhances the contacting ef-
ficiency of two different liquids, making it possible to
extract minute quantities of effective constituents which
were given up for lost. This high efficiency extraction tower
was developed jointly by our company and the Nagata
Laboratory of Kyoto University in the form of an industry-
academy joint project. Compared with the conventional
multi-stage rotary disk type extraction tower, this
equipment has the following advantages. The reversing
rotating shaft greatly boosts the contacting efficiency.
As a result,
© The treatable amount is large.
¢ The equipment can be compacted.
® The reversible perforamed disks prevent processed
liquids from being emulsified.
¢ The simple tower mechanism facilitate disassembly,
assembly and cleaning.

Outline of Usage and Mechanism

This equipment brings into continuous contact two kinds
of liquids which are mutually hardly soluble. It can be used
as an extractor to transfer a third constituent between
two liquids or as a reaction device for a chemical re-
action between two liquids. For this equipment has a
mechanism which can be commonly used for these pur-
poses. A very small amount of harmful components can
be extracted. This allows application of waste liquids.
As illustrated, the oscillating drive shaft, at the center of
the tower, is provided with perforated disks at the required
number of stages to cause liquids to flow. The flow is
turned with the buffle plates, each of which serves as one
stage of the mixer settler to increase the extraction capacity
coefficient by a raising the hold-up amount. This feature
completely differs from the conventional multi-stage disk
type extractor.

*The substance transfer characteristic differs considerably
among different extraction systems. Therefore, the same test
equipment is used in our company.

Uissec | [eal
0.11
0.25
0.34

IYCIE
D>lolo|i

Koa X107 (sec ')

dp (mm)

0

N c.p.m Nlc.p.m]
Effects of Nand dp on Kps, dp  Kpa,dptzxf 3 5 NE U'd pD 5%
M.1.B. K-water-acetic acid M.IB.K—7k—BiEE R



