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Description 

Field of the Invention 

This invention relates to a process and appara­
tus useful for effecting liquid-liquid extraction. 

Background of the Invention 

Processes which result in the mass transfer of 
one or more components contained in a first liquid 
medium having a given specific gravity, to a sec­
ond substantially immlscible liquid medium having 
a different specific gravity by intimately contacting 
the liquids together are called liquid-liquid extrac­
tion processes. Such extraction processes have 
been used for many years and may be carried out 
in a number of ways. Typically, the liquid solution 
to be treated is initially brought into intimate con­
tact with a suitable substantially immiscible liquid 
which preferentially extracts one or more compo­
nents from the solution. Since the liquids have 
different specific gravities, they are then allowed to 
separate from each other, for example, by gravity, 
and are recovered. The components that are ex­
tracted by such a process may be liquids, solids or 
ionic species, for example. 

In one application of such a liquid-liquid extrac­
tion process, components which are soluble in or­
ganic solvents can be removed (extracted) from an 
aqueous solution by intimately contacting the aque­
ous with a suitable water immiscible organic extrac­
tant, followed by phase separation. Similarly, acidic 
or basic components of an organic solution can be 
removed by contacting the organic solution with an 
alkaline or acidic aqueous solution as appropriate. 

In yet another application of a liquid-liquid ex­
traction process, an aqueous solution containing an 
Ionic species can be contacted with a liquid "ion 
exchange material" which forms all or part of an 
organic medium that is immiscible with the aque­
ous phase. Upon such contact, the ionic species 
combines with the ion exchange material (ion ex­
changer) to thereby form a compound that Is solu­
ble in the organic but insoluble in the aqueous. 
One example of a liquid ion exchanger is a 
hydroxy oxime exchanger which is useful to extract 
copper from acidic or basic aqueous solutions con­
taining copper ions. Typical of such a hydroxy 
oxime ion exchanger is a product sold under the 
trademark "LIX 64N" by Henkel Corporation, Tuc­
son, Arizona, The word "LIX" is a trademark regis­
tered in the United States by Henkel Corporation. 
The "64N" is a grade designation. 

As is mentioned above, in liquid-liquid extrac­
tion processes, two immiscible liquids are brought 
into intimate contact for the purpose of the mass 
transfer of one or more components from one 

liquid (cir phase) to another liquid followed by phys­
ical separation of the two liquids. Any device or 
combination of devices which accomplishes such 
mixing and separation one time is called a stage. 

5 Since in each such stage, mixing of two immiscible 
liquids takes place and the resulting dispersion is 
allowed to settle out to thereby separate the 
phases, such devices or units are usually called 
mixer-settlers. 

10 In many instances, a llquid-liquid extraction 
plant includes a plurality of mixer-settler units ar­
ranged in series. For example, such an extraction 
plant can include one or more mixer-settler units 
that make up an "extraction section" In which a 

15 material is transferred from one liquid medium (the 
feed) into a second liquid medium {the extractant) 
as is described above. The plant can also include 
one or more mixer settler units in series with the 
"extraction section" to provide a "stripping sec-

20 tion". In the mixer-settler units of the stripping 
section the pregnant extractant (extract), Le., the 
extractant containing the material transferred to it, 
is contacted with an immiscible liquid medium ca­
pable of removing the transferred material from the 

25 extractant. The regenerated extractant can then be 
recovered from the stripping section and recycled 
back to the extraction section. Addltlonally, the 
llquid containing the transferred material (the raf­
finate) can either be discarded or treated by var-

30 lous means to recover the transferred material. · 
In one example of using a multi-stage extrac­

tion plant for removing copper ion from an aqueous ·' 
phase, there can be four mixer-settler units iA se­
ries. For example, two mixer-settler units in series 

35 with each other can be used as an "extraction . · 
section" in which an organic medium, such as a 
mixture of kerosene and "LIX 64N" (ion exchang­
er), is brought into intimate contact with an aqua- .. 
ous phase, .preferably at a pH greater than about 2 

40 and containing copper ion. In the extraction section, 
the copper ion is removed from the aqueous phase 
and transferred to the organic medium by means of 
the "LIX 64N" ion exchanger. Two mixer-settler 
units can be arranged in series with the extraction 

45 units to provide a "stripping section". In the strip­
ping section a solution of sulfuric acid, preferably 
at a pH less than about 2, can be brought Into 
intimate contact with the copper containing organic 
phase to thereby remove the copper from the . 

50 organic as copper sulfate. The regenerated organic 
can then be returned to the first mixer-settler unit 
of the extraction section as fresh organic to start 
the cycle over again and the copper can be recov­
ered from the sulfuric acid solution, for example, by. 

55 electrowinning. 

2 

There are mixer-settler units of a wide variety 
of designs presently known in the art. t=or example, 
u. S. Patent No. 3,989,467 discloses a unit which 
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includes a mixing tank where liquids are mixed to 
form a dispersion which then flows into a settling 
tank located next to the mixing tank. The liquids 
flow horizontally across the settling tank and during 
this horizontal flow, three horizontally extending 
layers develop; the upper and lower layers are 
formed by the coalesced phases as the liquids 
separate from the dispersion, while the middle lay­
er, which is usually only a few inches in depth, is a 
dispersion of one of the liquids in the other. The 
separated phases are removed from the end of the 
settling tank remote from the mixing tank by means 
of suitably located weirs. Attempts to reduce the 
horizontal cross-sectional area of such settling 
tanks for a given flow rate of dispersion can result 
in a disproportionate increase in the depth of the 
dispersion layer and accordingly, can result in 
flooding of the settler with dispersion. This results 
in carryover of one of the liquids in the other and 

. inefficiencies in operation. 
The large size of conventional horizontal grav­

ity settlers, such as the unit described above, re­
quires that an undesirably large inventory of or­
ganic liquids be maintained in the settler. Addition-

. ally, such horizontal units can take up much more 
ground or floor space than is desired. 

U. S. Patent No. 4,221,658 addresses the prob­
lem of undesirably large organic inventories and 
horizontal cross-sections associated with horizontal 
units by providing a generally vertical mixer settler 
unit where both mixing and settling are carried out 
in the same vessel. The mixing zone, where the 
immiscible liquids are mixed together to form a 
dispersion, is at the center of height of the vessel 
and the coalescing zones into which the immiscible 
liquids of the dispersion settle out are above and 
below the mixing zone. 

FR-A-2093055 discloses a centrifugal process 
in which two liquids are mixed together for liquid­
liquid extraction and are then separated by cen· 
trifugation. Furthermore, said FR document dis­
closes an apparatus for carrying out the centrifugal 
process. 

There remains a need in the art, however, for a 
vertical mixer-settler unit with an improved design 
for enhancing the mass transfer and extraction as 
well as the complete separation of the immiscible 
liquids from the dispersion so that carryover is 
minimized. 

U.S. Patent No. 2,405,158 discloses a multiple 
contact countercurrent extract or adapted to carry 
out the solvent extraction of one material from a 
mixture thereof. Said extractor comprises a settling 
tank assembly wherein an outlet for a first liquid 
medium is near the top and an outlet for a second 
liquid medium is near the bottom. Further provided 
is an elongated extraction column as well as a 
diverter extending downwardly along a portion of 

said extraction column. Furthermore mixing means 
are provided for mixing the first and second liquid 
mediums together and for flowing the liquids 
through the apparatus toward the settling tank out-

5 lets. 
In accordance with this invention, a vertical 

mixer-settler unit Is provided that is useful for con­
tacting a first liquid medium with a second substan­
tially Immiscible heavier liquid medium to effect 

10 extraction of a component contained ih one of the 
liquid mediums by the other liquid medium. The 
mixer-settler unit includes a settling tank having a 
top and a bottom, wherein an outlet for the first 
liquid medium is near the top and an outlet for the 

15 second liquid medium is near the bottom. An elon­
gated extraction column extends generally verti­
cally upwardly through the settling tank bottom with 
the top of the extraction column being open and 
below the top of the settling tank. A diverter having 

20 a closed top and an open bottom surrounds and 
extends downwardly along a top portion of the. .. 
extraction column. An annulus Is between the 
diverter and the portion of the extraction column 
that is surrounded by the diverter. Mixing and 

25 pumping means are provided in liquid cemmunica­
tion with the extraction column for mixing the first 
and second liquid mediums together to thereby 
form a dispersion of droplets of one of the liquid 
mediums in the other liquid medium and for pump-

30 ing the liquids through the unit toward the settling 
tank outlets. Means, in the settling tank, provide a 
sinuous flow path for the first liquid medium as it 
separates from the dispersion and rises towards 
the top of the tank. The dispersion flows from the 

35 mixing and pumping means upwardly through the 
extraction column and out its top. From the top of 
the extraction column the dispersion flows down· 
wardly through the annulus beween the dlverter 
and extraction column so that the dispersion exits 

40 the open bottom of the diverter into the settling 
tank. The first liquid medium separates from the 
dispersion, rises to the top of the settling tank and 
exits the settling tank from the outlet near the 
settling tank top. The second, relatively heavier 

45 liquid medium separates from the dispersion, sinks 
to the bottom of the settling tank and exits the 
settling tank from the outlet near the settling tank 
bottom. 

The method of the invention Is defined in claim 
50 10. 

Brief Description of the Drawings 

These and other features, aspects and advan-
55 tages of the present invention will be more fully 

understood when considered with respect to the . 
following detailed description, appended claims 
and accompanying drawings, wherein: 

3 
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FIG. 1 is a semi-schematic exploded perspec­
tive view of a preferred embodiment of a mixer­
settler unit provided in accordance with practice 
of principles of the invention; 
FIG. 2 is a semi-schematic fragmentary 
elevationai view in partial cross section of the 
mixer-settler unit of FIG. 1; 
FIG. 3 is a semi-schematic, fragmentary per­
spective view of the mixing unit of the mixer­
settler unit of FIG. 1. 

Detailed Description: 

Referring to the accompanying drawings, and 
particularly to FIGS. 1 and 2, thereof, there is 
shown a preferred embodiment of a mixer-settler 
unit 10 provided in accordance with this invention. 
The unit 10 can be used alone or it can be com­
bined in series with other such units to effect 
liquid-liquid extraction. Since the assembled mixer­
settler unit 10 of this invention is designed for use 
in a vertical configuration, for example, as is shown 
in FIG. 2, the position of the components of the unit 
relative to each other and the flow of liquids 
through the unit are described below as if the unit 
is vertical. 

While it should be understood that virtually any 
liquid-liquid extraction operation can be carried out 
in the mixer-settler unit 10 of this invention, the unit 
1 O is described below with regard to extraction of 
copper from an aqueous solution by contacting the 
aqueous solution with an organic medium compris­
ing a mixture of "LIX 64N" and kerosene. 

The mixer-settler unit 1 O Includes an elongated 
extraction column 12 open at its top and bottom 
ends 14 and 16, respectively. In the illustrated 
embodiment the extraction column 12 is cylindrical 
and when installed, its longitudinal axis is vertically 
arranged as is shown in FIG. 2. 

Referring to FIG. 3 in addition to FIGS. 1 and 
2, a mixer unit or mixer 18 is attached at its outlet 
20 to the bottom end 16, i. e., to the inlet of the 
extraction column 12. The mixer 18 includes an 
impeller assembly 22 rotatably mounted In a cas­
ing 24. The impeller assembly 22 is circular in 
horizontal cross section and includes a circular 
impeller disk 26 fixed to a vertical shaft 28. The 
shaft 28 can be rotated about its vertical axis to 
thereby rotate the impeller disk In a horizontal 
plane. Such shaft rotation is accomplished by 
means of a pulley 30 on the bottom of the shaft 
which, in the illustrated embodiment, is driven by 
an endless belt 32 (shown only in FIG. 3) attached 
to a drive means such as an electric motor (not 
shown). A plurality of blades 34 are radially spaced 
apart from each other on the bottom of the disk 
and radiate outwardly from the center of the disk to 
about its perimeter. In the illustrated embodiment, 

t~ere are four blades 34 on the disk, but more or 
fewer blades can be used as desired. The blades 
34 preferably all have the same shape and extend 
downwardly from the disk toward the bottom of the 

5 casing. It is preferred that each such blade Is .. 
tapered so that It's bottom edge 36 is closer to the 
casing bottom 38 at the end 40 of the blade 
adjacent the center of the disk and is farther from 
the casing bottom at the end 42 of the blade 

10 remote from the center of the disk. 
The mixer includes a suction end 44 (best 

seen in FIGS. 1 and 2) Into which llqulds to be 
mixed are Introduced and a mixing chamber 46 
(best seen in FIGS. 2 and 3) which houses the 

Hi impeller assembly. Liquids are intimately mixed 
together in the mixing chamber by the impeller 
assembly as It spins to thereby form a dispersion 
of droplets of one of the liquids in the other. As is 
described below in greater detail, the dispersion 

20 formed in the mixing chamber 46 is pumped by the 
mixer out from its outlet 20, up through the extrac­
tion column 12 and into a vertically arranged set­
tllng tank assembly 48 where the components of 
the dispersion are separated. 

25 The settling tank assembly 48 Includes an 
elongated shell 50 which is closed at Its bottom . 
end 52 by means of a plate 54. In the illustrated 
embodiment, the shell 50 Is cylindrical and the 
plate 54 is circular. The extraction column 12 ex· 

30 tends vertically through the center of the circular 
plate 54 and upwardly along the vertical axis of the 
settling tank shell 50. The open top end 14 of the · 
extraction column 12 is below the top end 56 of the 
shell. 

35 An elongated cylindrical diverter 58 is housed .. 
within the settling tank shell 50. The diverter 58 is a 
pipe which surrounds and extends downwardly 
along a top portion 12a of the extraction column 
12. The diverter has a closed top 60 (shown In FIG. 

40 2) which is directly above the open top end 14 of 
the extraction column. In the illustrated embodi­
ment, the diverter 58 surrounds about the top half 
of the extraction column 12. An open annular space 
or annulus 62 extends along the length of the 

45 diverter between the diverter and the portion 12a of 
the extraction column surrounded by the dlverter. 
The diverter is open at Its bottom end 64 which, In 
the illustrated embodiment, is at about the center 
of height of the settling tank assembly. 

5a Because the extraction column 12 and dlverter 
58 are within the settling tank assembly shell 50 
and extend vertically along its longitudinal axis, the 
volume of the settling tank is defined by the an­
nular space 66 formed between the vertlcal wall .of 

55 the shell 50 and the diverter and extraction col­
umns. 

4 

The settling tank assembly 48 also includes a 
baffle assembly 68 mounted in the annular space 
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66, i. e., mounted in the settling tank. The_ baffle 
assembly 68, which is described below in greater 
detail, includes a plurality of flat disk-shaped baf­
fles 70 that are vertically spaced apart from each 
other on four elongated vertical supports 72 (shown 
in FIG. 1). Each of the baffles 70 has a hole 74 
through its center with the holes in alignment with 
each other. The shape and size of the baffles 
relative to each other can best be understood by 
referring to FIG. 2 which shows the baffles in cross 
section. The baffle assembly is mounted in the 
settling tank with the extraction column 12 and 
diverter 32 extending vertically through the holes 
74 in the disks. 

The top 56 of the settling tank assembly is 
closed by a circular plate 80 on which the diverter 
58 is mounted. A pipe section 82 is connected 
between the top 60 of the diverter 58 and the 
circular plate 80. The pipe section 82 has a plural­
ity of holes 84 through it. Each such hole- 84 
provides an outlet for flow of liquids from the top of 
the settling tank. 

In the illustrated embodiment a surge tank 86 
closed (but vented) at its top by a circular lid or 
plate 88 is mounted on top of the settling tank 
assembly 48. The bottom of the surge tank is the 
plate 80 which has a hole 90 through its center 
aligned with the pipe section 82. Thus, the surge 
tank 86 is in liquid communication with the settling 
tank via the holes 84 in the pipe section 82 and the 
hole 90 in the plate 80. 

Lighter liquids that separate from the disper­
sion, rise to the top of the settling tank and flow 
into the surge tank, are removed therefrom through 
an outlet line 92. Heavier liquids that separate from 
the dispersion and sink to the bottom of the settling 
tank flow from the settling tank through an outlet 
line 94 near its bottom. The heavier liquids exiting 
the bottom of the tank flow through an overflow 
weir system (not shown) which maintains the liquid 
level in the settling tank. 

The components of mixer-settling unit 1 0 can 
be of various materials such as plastics or re­
inforced plastics or various grades of steel or the 
like. Selection of materials of construction in some 
cases can depend on the nature of the liquid 
mediums to be processed in the unit. 

Additional features of the construction of the 
mixer-settler 10 of this invention are described be· 
low with regard to its operation. 

Operation 

As is mentioned above, the operation of the 
mixer-settler unit 1 O provided in accordance with 
this invention is described with regard to extraction 
of copper from an aqueous solution by contacting 
the aqueous solution with an organic medium com-

prising a mixture of "LIX 64N" and kerosene. 
To start the liquid-liquid extraction operation, 

the aqueous medium containing copper Ion and the 
organic medium, e.g.; a solution of 20% by volume. 

5 "LIX 64N" and 80% kerosene, are introduced into 
the suction end 44 of the mixer 18 through a pair 
of inlet lines 96 and 97, respectively. 

The organic and aqueous mediums are drawn 
from the inlets 96 and 97 through a cylindrical 

10 passage 98 (shown in FIGS. 2 and 3) and Into the 
mixing chamber 46 where they are mixed together 
by the action of the impeller assembly to form a 
dispersion of one of the liquids in the other. In one 
working embodiment the feed rate of both the 

15 organic and aqueous mediums into the unit was 
0.064 m3/min (17 gallons per minute) and the tip 
speed of the impeller was about 305 m/min (1,000 
feet per minute). The rotation of the impeller 
causes a centrifugal force to be exerted on the 

20 aqueous and organic mediums as they are being 
mixed so that the liquids are forced out from the 
center of the impeller toward the casing side walls 
24a and then out from the casing outlet 20 into the 
extraction column 12. Having both the Inlet to the 

25 mixing chamber 46 and the outlet 20 at the center 
of the mixer leaves no stagnant regions and results 
in the formation of a dispersion of enhanced uni­
formity. 

As the liquids are forced toward the casing 
30 walls at least a portion of such liquids travel along 

the bottom surfaces 36 of the blades 34. Addition­
ally, during mixer operation vortices are formed in 
the corners 46a of the mixing chamber. By provid­
ing the blades 34 designed as described above 

35 with tapered bottom edges and by having a circular 
impeller in a square casing so that some mixing of 
liquids is done in the vortices, the formation of a 
dispersion having desired properties is enhanced. 
For example, such a desired dispersion has a 

40 sufficiently small droplet size so that a desired 
degree of contact is made between the liquids to 
effect liquid-liquid extraction while at the same time 
the dispersion droplets are nof so small that sepa­
ration of the phases from the dispersion Is more 

45 difficult than desired. 
The mixer 18 provided in accordance with this 

invention provides a sufficient pumping head so 
that the dispersion formed in the mixer is also 
pumped by the mixer 18 through the remaining 

50 components of the mixer-settler unit 10. 
The dispersion exits the mixer 18 through the 

outlet 20 and is pumped upwardly through the 
extraction column 12 and out from its top end 14. A 
packing material, for example rachlg rings (not 

55 shown), is preferably in the extraction column to 
aid in maintaining th~ liquids in a dispersed state 
as they pass through the column. This prolongs the 
time that the liquids remain in intimate contact with 

5 
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each other so that a desired degree of extraction is 70b provide· means for repeatedly substantially re-
completed. versing the direction of flow of the aqueous as it 

The dispersion flows downwardly from the top sinks toward the bottom of the settling tank. In the 
14 of the extraction column through the annular illustrated embodiment the shape of the sinuous 
space 62 and out from the open bottom 64 of the 5 flow path for the lighter organic medium is the 
diverter into the settling tank. same as the shape of the sinuous flow path for the 

As was mentioned above, the purpose of the heavier aqueous medium. 
settling tank assembly 48 is to provide for separa- As can best be seen in FIG. 2, the shape and 
tion of the aqueous phase from the organic phase spacing of the baffles that comprise both the upper 
once the desired extraction has been completed; e. 10 and lower baffle sections 104 and 106, respec-
g., in this case, once the copper has been trans- tively, are sufficient so that the sinuous flow paths 
ferred from the aqueous medium to the mixture of for both the organic and the aqueous require the 
kerosene and "LIX 64N". liquids to turn through relatively smaller angles 

In the illustrated embodiment the organic cop- near the open bottom 64 of the diverter and to turn 
per containing mixture of kerosene and "LIX 64N" 15 through progressively larger angles as the respec-
(the organic medium) separates from the disper- tive flow paths approach the top 56 and bottom 52 
sion and rises to the top of the settling tank. The of the settling tank. The angle through which a 
organic medium exits the settling tank via the holes liquid must turn when following a sinuous flow path 
84 in the pipe 82 and enters the surge tank 86. The defines the degree of "severity" of the flow path. 
aqueous (which is now essentially free of copper) 20 Thus, as defined herein, a portion of a flow path is 
separates from the dispersion and settles or sinks relatively "less severe" where the llquld following 
to the bottom of the settling tank where it exits via the path turns through a relatively smaller angle 
the bottom outlet 94. and a portion of such a flow path is relatively 

In addition to the unique design of the mixer "more severe" when the liquid following the path 
assembly which results in a dispersion of desirable 25 turns through a relatively larger angle. 
particle size, another key feature of the mixer- By providing sinuous flow paths for both the 
settler unit 10 of this invention Is the provision in organic and aqueous mediums that are less severe 
the settling tank of sinuous flow paths which are near the open bottom 64 of the diverter and be· · 
traversed by the liquid mediums as they separate come progressively more severe as the flow paths · 
from the dispersion. For example, the sinuous flow 30 approach the top and bottom of the settling tank, 

. path shown by the arrows 100 is traversed by the surprisingly, the separation of the phases from the 
.· organic medium as it separates from the dispersion dispersion is enhanced and carryover of one of the . 

and rises toward the top of the settling tank. The liquid mediums in the other is minimized. 
.. 

sinuous flow path shown by the arrows 102 is The baffle assembly 68 preferably has a diam· 
········-. ·--··- ··· ·traversed by the aqueous medium as It separates eter of a size sufficient to provide a space 1 08 · 

.... '.,..~ ........... : 
35 

from the dispersion and sinks toward the bottom of between the outside edges of the baffles 70 and 
the settling tank. the inside wall of the settling tank assembly shell 

The sinuous flow paths for both the organic 50. Thus, aqueous medium, after it separates from. 
and aqueous mediums are defined by the baffle the organic medium rising toward the top of the 
assembly 68. The assembly 68 is preferably made 40 tank can flow downwardly toward the dispersion 
up of two baffle sections; an upper baffle section layer (shown as 110 for purposes of exposition 
104 comprising a plurality of vertically spaced herein) In the space 108. Likewise, organic me-
apart baffles 70a located in the top half of the dium, after it separates from the aqueous medium 
settling tank and a lower baffle section 106 com- sinking toward the bottom of the tank, can flow 
prising a plurality of vertically spaced apart baffles 45 upwardly toward the dispersion layer 11 O in the 
70b located in the bottom half of the settling tank. It space 108. Providing the space 108 for flow of 
is preferred that the upper baffle section 104 is separated liquids enhances the maintenance of 
located entirely above the dispersion inlet {the such separation and minimizes carryover. 
diverter outlet 64) and the lower baffle section 106 Another feature of the mixer-settler unit 1 O of 
is located entirely below the dispersion inlet. The 50 this invention is that, due to the unique shape and 
baffles 70a of the upper baffle section 104 define spacing of the baffles, the velocity of the liquld 
the sinuous flow path for the relatively lighter or- mediums as they traverse their respective sinuous 
ganic medium and the baffles 70b of the lower flow paths is alternately increased and decreased, 
baffle section 106 define the sinuous flow path for i.e., the liquids are pulsed. This is accomplished by 
the aqueous medium. Thus, the baffles 70a provide 55 providing a baffle assembly having a design where 
means for repeatedly substantially reversing the the space between adjacent baffles or the space 
. horizontal direction of flow of the organic as it rises between a baffle and an adjacent vertical wall acts. · 
toward the top of the settling tank and the baffles as a venturi. Thus, as _the liquid medium passe~ 

6 
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through such a relatively smaller venturi, it speeds 
up and, as it exits the venturi into a relatively larger 
space, It slows down. This increase and decrease 
in velocity is repeated as the liquids travel along 
their respective sinuous paths. Such pulsing of the 
liquid velocity enhances the coalescing and separa­
tion of the liquids from each other and thus tends 
to minimize carryover. 

Due to the design of the mixer-settler 10 of this 
invention, the lighter liquid, by the time it reaches 
the surge tank, comprises the organic medium _In 
the substantial absence of the aqueous phase while 
the heavier liquid, by the time it reaches the bot-

.. tom of the settling tank, comprises the aqueous 
phase In the substantial absence of the organic 
medium. 

· In the illustrated embodiment the liquid-liquid 
.... _ . extraction apparatus or mixer-settler unit 10 is a 

single stage. It is, of course, readily possible to 
adapt the teacllings of this invention for multi-stage 
liquid-liquid extraction. For example, a plurality of 
single stage mixer-settler units 10 can be con­
nected for counter current or co-current flow as is 
known in the art to provide a multi-stage extraction 
plant. 

The above description of a preferred embodi­
ment of a mixer-settler unit 1 O provided in accor­
dance with this invention is for illustrative purposes. 
Because of variations which will be apparent to 
those skilled in the art, the present invention is not 
intended to be limited to the particular embodiment 
described hereinabove. The scope of the invention 

. . is defined in the following claims. 

Claims 

1. Apparatus for effecting liquid-liquid extraction 
by contacting a first liquid medium with a 
substantially immiscible heavier second liquid 
medium, the apparatus comprising: 

(a) a settling tank assembly (48) comprising 
a settling tank (50) having a top end and a 
bottom end (52), wherein an outlet (92) for 
the first liquid medium is near the top and 
an outlet (94) for the second liquid medium 
is near the bottom; 
(b) an elongated extraction column (12), 
open at its top end (14) and extending gen­
erally vertically upwardly through the set­
tling tank bottom, the open top end (14) of 
the extraction column being below the top 
end (56) of the settling tank; 
(c) a diverter (58) surrounding and extend­
ing downwardly a_long a top portion (12a) of 
the extraction column, the diverter having a 
closed top (60) and open bottom wherein an 
annulus (62) is formed between the diverter 
and the portion of the extraction column 
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surrounded by the diverter; 
(d) means (18) in flow communication with 
the extraction column for mixing the first 
and second liquid mediums together to 
thereby form a dispersion of droplets of one : . 
of the liquid mediums in the other liquid ... : . .. . .. 
medium and for pumping the liquids · 
through the apparatus toward the settling : 
tank outlets (92, 94); 

means (68) in the settling tank (50) for provid- . · · 
ing a sinuous flow path (100) for the first liquid ·· · · 
medium as it separates from the dispersion··· · 
and rises toward the top of the tank. 

An apparatus as is claimed in claim 1 wherein 
the settling tank assembly (48) addltlonally 
comprises means in the settling tank (50) for 
providing another sinuous flow path (102) for .................. 
the second liquid medium as it separates from ..... 
the dispersion and sinks toward the bottom of 
the settling tank. 

An apparatus as is claimed in claims 1 and 2 
wherein said means (68) for providing the sinu-
ous flow paths (100, 102) comprises a pluraflty 
of vertically spaced apart baffles (70). 

An apparatus as is claimed In claim 3 wherein 
the shape and ~pacing of the baffles are suffl· 
cient so that the sinuous flow path for the first 
liquid medium is relatively less severe near the 
open bottom of the diverter (58) and becomes 
progressively more severe as it approaches 
the top of the settling tank (50). 

An apparatus as is claimed in claims 1 and 2 
wherein said means for providing the sinuous 
flow paths (100, 102) is a baffle assembly (68) 
comprising two baffle sections, an upper baffle 
section (104) comprising a plurality of vertically 
spaced apart baffles (70a) in about the top half 
of the setting tank (48) for providing the slnu-
ous flow path (100) for the first liquid medium 
as it separates from the dispersion and rises 
toward the top of the settling tank and a lower 
baffle section (106) comprising a plurality of 
vertically spaced apart baffles (70a) in about 
the bottom half of the settling tank for provid-
ing the sinuous flow path (102) for the second 
liquid medium as it separates from the disper-
sion and sinks toward the bottom of the set-
tling tank. 

An apparatus as is claimed in claim 5 wherein 
the shape and spacing of the baffles (70) that 
comprise both the upper and lower sections of 
the baffle assembly (68) are sufficient so that 
the sinuous flow paths {100, 102) of both the 



· .. _ 

11 EP 0 192 739 81 12 

through such a relatively smaller venturi, it speeds 
up and, as it exits the venturi into a relatively larger 
space, It slows down. This increase and decrease 
in velocity is repeated as the liquids travel along 
their respective sinuous paths. Such pulsing of the 
liquid velocity enhances the coalescing and separa­
tion of the liquids from each other and thus tends 
to minimize carryover. 

Due to the design of the mixer-settler 10 of this 
invention, the lighter liquid, by the time It reaches 
the surge tank, comprises the organic medium _In 
the substantial absence of the aqueous phase while 
the heavier liquid, by the time It reaches the bot­
tom of the settling tank, comprises the aqueous 
phase in the substantial absence of the organic 
medium. 

· In the illustrated embodiment the liquid-liquid 
extraction apparatus or mixer-settler unit 10 is a 
single stage. It is, of course, readily possible to 
adapt the teachings of this invention for multi-stage 
liquid-liquid extraction. For example, a plurality of 
single stage mixer-settler units 10 can be con­
nected for counter current or co-current flow as is 
known in the art to provide a multi-stage extraction 
plant. 

The above description of a preferred embodi­
ment of a mixer-settler unit 1 0 provided in accor­
dance with this invention is for illustrative purposes. 
Because of variations which will be apparent to 
those skilled In the art, the present invention Is not 
intended to be limited to the partlcular embodiment 
described hereinabove. The scope of the invention 
.is defined in the following claims. 

Claims 

1. Apparatus for effecting liquid-liquid extraction 
by contacting a first liquid medium with a 
substantially immiscible heavier second liquld 
medium, the apparatus comprising: 

(a) a settling tank assembly (.tj-8) comprising 
a settling tank (50) having a top end and a 
bottom end (52), wherein an outlet (92} for 
the first liquid medium is near the top and 
an outlet (94} for the second liquid medium 
is near the bottom; 
(b) an elongated extraction column (12), 
open at its top end (14) and extending gen­
erally vertically upwardly through the set­
tling tank bottom, the open top end (14) of 
the extraction column being below the top 
end (56) of the settling tank; 
(c) a diverter (58) surrounding and extend­
ing downwardly a_long a top portion (12a} of 
the extraction column, the diverter having a 
closed top (60) and open bottom wherein an 
annulus {62) is formed between the diverter 
and the portion of the extraction column 

surrounded by the diverter; 
(d) means (18) in flow communication with 
the extraction column for mixing the first 
and second liquid mediums together to 

6 thereby form a dispersion of droplets of one 
of the liquid mediums in the other liquid 
medium and for pumping the liquids 
through the apparatus toward the settling 
tank outlets (92, 94); 

10 means (68) In the settling tank (50) for provid­
ing a sinuous flow path (100) for the first liquid 
medium as it separates from the dispersion· 
and rises toward the top of the tank. 

16 2. An apparatus as is claimed in claim 1 wherein 
the settling tank assembly (48) additionally 
comprises means in the settling tank {50) for 
providing another sinuous flow path (102) for. 
the second liquid medium as it separates from 

20 the dispersion and sinks toward the bottom of 
the settling tank. 

3. An apparatus as is claimed in claims 1 and 2 
wherein said means (68) for providing the sinu-

25 ous flow paths (100, 102) comprises a plurality 
of vertically spaced apart baffles (70). 

4. An apparatus as is claimed In claim a wherein 
the shape and ~pacing of the baffles are suffl-

30 clent so that the sinuous flow path for the first 
liquid medium is relatively less severe near the 
open bottom of the diverter (58) and becomes 
progressively more severe as it approaches 
the top of the settling tank (50). 

35 

5. An apparatus as is claimed in claims 1 and 2 
wherein said means for providing the sinuous 
flow paths (100, 102) is a baffle assembly (68) 
comprising two baffle sections, an upper baffle 

40 section (104) comprising a plurality of vertically 
spaced apart baffles (70a) in about the top half 
of the setting tank (48) for providing the sinu­
ous flow path (100} for the first liquid medium 
as it separates from the dispersion and rises 

45 toward the top of the settling tank and a lower 
baffle section (106) comprising a plurality of 
vertically spaced apart baffles (70a) in about 
the bottom half of the settling tank for provid­
ing the sinuous flow path (102) for the second 

so liquid medium as it separates from the disper­
sion and sinks toward the bottom of the set­
tling tank. 

6. An apparatus as is claimed in claim 5 wherein 
55 the shape and spacing of the baffles (70) that 

comprise both the upper and lower sections of 
the baffle assembly (68) are sufficient so that 
the sinuous flow paths (100, 102) of both the 

7 
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first and second liquid mediums are relatively 
less severe near the open bottom (64) of the 
diverter (58) and become progressively more 
severe as the respective. flow paths approach 

sion by the steps of: 

the top and bottom of the settling tank (48). 5 

(i) allowing the liquid medium having the 
lower specific gravity to rise from the 
dispersion inlet toward the top of the 
settling tank by traversing a sinuous flow 
path so that the liquid medium of lower . 
specific gravity Is In a layer substantially 
free of the liquid medium of higher spe­
cific gravity at the top of the tank; and 

7. An apparatus as Is claimed in claim 1 wherein 
the mixing and pumping means (18) comprises 
an impeller assembly (22) rotatably mounted in 
a casing (24), the impeller assembly being 10 {ii) allowing the liquid medium having the 

higher specific gravity to sink from the 
dispersion inlet toward the bottom of the 
settling tank by traversing a sinuous flow · ·· 
path so that the liquid medium of higher 
specific gravity is in a layer substantially 
free of the liquid medium of lower spe­
cific gravity at the bottom of the tank. 

circular in horizontal cross-section and the cas-
ing being square in horizontal cross-section, 
said casing including at least two inlets (96, 
97) and an outlet (20), the first inlet for the first 
liquid and the second inlet for the second 15 

liquid. 

8. An apparatus as is claimed in claim 7 wherein 
the impeller assembly (22) Includes a circular 
impeller disk (26) and a plurality of blades (34) 
radially spaced apart from each other on the 
disk, said blades extending downwardly from 
the disk toward the bottom (38) of the casing, 
each of the blades being tapered so that the 
bottom edge (36) of such a blade Is relatively 
nearer the casing bottom (38) at Its end (40) 
proximal to the centre of the disk and is rela­
tively farther from the casing bottom at its end 

· (42) remote from the centre of the disk. 

9. · An apparatus as ·is claimed in claim 1 wherein 
a space (1 08) for flow of liquids is provided 
between the outer edge of the baffle assembly 
(68) and the settling tank wail. 

10. A method for effecting liuqid-liquid contact be­
tween a first liquid medium containinga com­
ponent to be removed therefrom and a second 
substantially immiscible liquid medium capable 
of removing said component from the first liq­
uid medium, the first liquid medium having a 
specific gravity different from the specific grav­
ity of the second liquid medium, the method 
comprising the steps of: 

(a) mixing the first and second liquid me­
diums together to form a dispersion of 
droplets of one of the liquid mediums In the 
other liquid medium; 
(b) pumping the dispersion through an ex­
traction column to thereby transfer at least a 
portion of such a component from the first 
liquid medium into the second liquid me­
dium. 
(c) flowing the dispersion from the extrac­
tion column into a settling tank at a disper­
sion inlet; 
(d) in the settling tank separating the first 
and second liquid mediums from the dlsper-

11. The method according to claim 10 wherein the 
20 dispersion inlet is at about the centre of height . 

of the settling tank. 

12. The method according to claim 11 wherein the 
sinuous path for the liquid medium of lower 

25 specific gravity as it separates from the disper­
sion and rises frorn the centre of height of the 
settling tank toward the top of the settling tank . 
is relatively less severe at the centre of height 
of the tank and becomes progressively more · · 

30 severe as it nears the top of the tank. 

13. The method according to claim 11 wherein the. 
sinuous path for the liquid medium of higher 
specific gravity as it separates from the disper-

35 sion and sinks from the centre of height of the 
settling tank toward the bottom of the settling : .· . 
tank is relatively less severe at the centre of . 
height of the tank and becomes progressively 
more severe as It nears the bottom of the tank. 

40 

,14, The method according to claim 10 wherein the 
sinuous flow paths for both the first and sec­
ond liquid mediums are provided by a plurality 
of vertically spaced apart baffles in the settling 

45 tank. 

15. The method according to claim 10 additionally 
comprising alternately increasing and decreas­
ing the velocity of both the first and second 

50 liquid mediums as they traverse their respec· 
tlve sinuous flow paths toward the top and 
bottom of the settling tank. 

16. The method according to claim 10 wherein the 
55 first liquid medium is an aqueous solution con- · 

taining at least one ion species to be removed 
therefrom and the second liquid medium com­
prises an organic liquid containing a material 
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capable of removing such an ion species from 
the aqueous solution. 

1.7. The method according to claim 16 wherein the 
ion to be removed from the aqueous solution is 
an ion of copper and the material capable of 
removing the ion comprises a hydroxy oxime­
type liquid ion exchanger. 

Revendlcatlons 

1. Dispositif pour effectuer une extraction liquide­
liquide, par mise en contact d'un premier mi­
lieu liquide avec un second milieu liquide plus 
lourd, pratiquement non-miscible, le dispositif 
comprenant : (a) un assemblage de reservoir 
de sedimentation (48) comportant un reservoir 
de sedimentation (50), comprenant une extre­
mite superieure et une extremite lnferleure 
(52}, dans lequel une sortie (92} pour le pre­
mier milieu liquide est menagee pres du haut 
et une sortie (94) pour le second milieu lfquide 
est menagee pres du fond ; (b) une colonne 
d'extractlon allongee (12), ouverte a son extre­
mlte superieure (14) et s'etendant generale­
ment verticalement vers le haut, dans le fond 
du reservoir de sedimentation, l'extremite su­
perieure ouverte (14) de la colonne d' extrac­
tion etant situee au-dessous de l'extremite su­
perleure (56) du reservoir de sedimentation; (c) 
un partiteur (58) entourant et s'etendant vers le 
bas d'une partie superieure (12a) de la colonne 
d'extraction, le partiteur presentant une partie 
superieure (60) fermee et une partie lnrerieure 
ouverte, dans lequel une enceinte annulaire 
(62) est formee entre le partiteur et la partie de 
la colonne d'extractlon entouree par le parti­
teur; (d) un moyen (18), en communication 
hydraullque avec la colonne d'extraction, pour 
melanger ensemble les premier et second mi­
lieux liquides, de maniere a former une disper­
sion de gouttelettes de l'un des milieux llqui­
des dans I'autre et pour pomper les llquides 
dans le dispositif, vars les sorties (92, 94) du 
reservoir de sedimentation ; 

un moyen (68), dispose dans le reservoir 
de sedimentation (50), pour creer une trajectoi­
re d'ecoulement sinueuse (100) pour le pre­
mier milieu llquide, lorsqu'il se separe de la 
dispersion et monte vers le haut du reservoir. 

2. Dispositif salon la revendication 1, dans lequel 
!'assemblage de reservoir de sedimentation 
(48) comprend en plus un moyen (50), sltue 
dans le reservoir de sedimentation, pour pro­
duire une autre trajectoire d'ecoulement si­
nueuse (102) pour le second milieu liquide, 
lorsqu'il se separe de la dispersion et tombe 

vers le fond du reservoir de sedimentation. 

3. Disposltif salon les revendicatlons 1 et 2, dans 
lequel ledlt moyen (68) pour produlre les tra-

5 jectoires d'ecoulement sinueuses (100, 102) 
comprend une plurallte de deflecteurs (70) es­
paces les uns des autres verticalement. 

4. Dispositlf salon la revendicatlon 3, dans lequel 
10 la torme et l'espacement des detlecteurs sont 

suffisants pour que la trajectoire d'ecoulement 
sinueuse du premier milieu liquide soit relative­
ment moins tourmentee pres du fond ouvert du -· 
partiteur (58) et devienne progressivement plus 

15 tourmente lorsqu'elle s'approche du haut du 
reservoir de sedimentation (50). 

5. Dispositif salon les revendications 1 et 2, dans 
lequel !edit moyen pour produire las trajectol-

20 res d'ecoulement slnueuses (100,102) est un 
assemblage de deflecteurs (68) comprenant 
deux sections de deflecteurs, une section de 
deflecteurs superleure (104), comprenant une 
pluralite de deflecteurs a espacement vertical 

2s (70a), situes a peu pres dans la moltie supe­
rieure du reservoir de sedimentation (48), pour 
produire la traJectoire d'ecoulement sinueuse 
(100) pour le premier milieu liqulde de fagon · 
qu'il se separe de la dispersion et monte vars 

so le haut du reservoir de sedimentation, et une 
section de deflecteurs inferieure (106), com­
prenant une pluralite de deflecteurs a espace- . . 
ment vertical (70a), situes a peu pres dans la · 
moitie inferieure du reservoir de sedimentation, 

35 pour produire la trajectoire d'ecoulement si-. : 
nueuse (102) pour le second milieu liquide de· · 
fagon qu'il se separe de la dispersion et des- ·~· 
cende vers le bas du reservoir de sedimenta­
tion, 

40 

6. Dlspositif salon la revendication 5, dans lequel 
la forme et l'espacement des deflecteurs (70) 
que comprennent a la fols les sections supe­
rieure et inferieure c;:le !'assemblage de deflec-

45 teurs (68) sont suffisants pour que les trajectoi­
res d'ecoulement sinueuses (100, 102) a la fois 
du premier et du second milieux liquides 
soient relativement moins tourmentees pres du 
fond ouvert (64) du partlteur (58) .et progressi-

so vement plus tourmente lorsque las trajectoires 
d'ecoulement respectives s'approchent du haut 
et du fond du reservoir de sedimentation (48). 

7. Dispositif salon la revendlcation 1, dans lequel 
55 le moyen de melange et de pompage {18) 

comprend un assemblage de rotor (22), monte 
a rotation dans un carter (24), !'assemblage de 
rotor etant de section transversale horlzontale 
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circulaire et le carter etant de section transver­
sale horizontale cam~e. ledit carter comprenant 
au moins deux entrees (96,97) et une sortie 
(20), la premiere entree servant pour le pre­
mier llquide et la seconde entree pour le se­
cond liquide. 

8. Dispositif salon la revendication 7, dans lequel 
!'assemblage de rotor (22) comprend un dls­
que de rotor circulaire (26) et une plurallte de 
pales (34), espacees radialement, a distance 
les unes des autres, sur le disque, lesdites 
pales s'etendant vars le bas du disque, en 
direction du fond (38) du carter, chacune des 
pales etant effilee de fagon que le bord inte­
rieur (36) de cette pale soit relativement plus 
pres du fond de carter (38) a son extremite 
proximale du centre du disque et soit relatlve­
ment plus eloignee du fond de carter a son 
extremite (42) eloignee du centre du disque. 

9. Dispositif salon la revendication 1, dans lequel 
un espace (108) pour l'ecoulement des liqui­
des est prevu entre le bard exterieur de !'as­
semblage de deflecteur (68) et la parol de 
reservoir de sedimentation. 

10. Procede pour effectuer une extraction llquide­
liquide, par mise en contact d'un premier mi­
lieu liqulde, contenant un composant devant en 
etre elimine, avec un second milieu llqulde, 
pratiquement non-miscible, susceptible d'elimi­
ner ledlt composant dudit premier milieu llqui­
de, le premier milieu liqulde presentant un 
poids specifique diff9rent de celui du second 
milieu liquide, le procede comprenant las eta­
pes de: 

(a) melanger las premier et second milieux 
liquides ensemble. pour former une disper­
sion de gouttelettes de l'un des milieux 
liquides dans l'autre milieu liquide; 
(b) pomper la dispersion dans une colonne 
d'extraction de maniere a transterer au 
moins une partie de ce composant du pre­
mier milieu liquide dans le second milieu 
liquide; 
(c) faire s'ecouler la dispersion de la colon­
ne d'extraction dans un reservoir de sedi­
mentation, en une entree de dispersion; 
(d) dans le reservoir de sedimentation, se­
parer las premier et second milieux liquides 
de la dispersion par les etapes conslstant a 

(i) permettre au milieu liquide presentant 
le poids specifique le plus faible de mon­
ter de l'entree de la dispersion vers le 
haut du reservoir de sedimentation, en 
traversant une trajectoire d'ecoulement 

sinueuse, de fagon que le milieu liquide 
de moindre poids specifique soit situe 
dans une couche senslblement exempte 
du milieu liquide de plus grand poids .. 

s specifique en haut du reservoir; et 
(ii) permettre au milieu liquide presentant 
le polds speciflque le plus eleve de des­
cendre de l'entree de la dispersion vars 
le fond du reservoir de sedimentation, en 

10 traversant une trajectoire d'ecoulement . 
slnueuse, de fagon que le milieu liquide 
de plus grand poids speciflque solt situe 
dans une couche senslblement exempte 
du milieu liquide de molndre poids speci-

15 fique au fond du reservoir. 

11. Procede salon la revendication 10, dans lequel 
l'entree de la dispersion est situee a peu pres 
au centre de la hauteur du reservoir de sedi-

20 mentation. 

12. Precede selon la revendication 11, dans lequel 
la trajectoire sinueuse du milieu liquide de plus 
faible polds specifique, lorsqu'il se separe de 

25 la dispersion et monte du centre de la hauteur 
du reservoir de sedimentation vers le haut de 
ce dernier, est relatlvement mains tourmentee · 
au centre de la hauteur du reservoir et deviant 
progressivement plus tourmentee lorsqu'll 

30 s'approche du haut du reservoir. 

13. Precede salon la revendication 11, dans lequel 
la trajectoire sinueuse du milieu lfqulde de plus 
grand poids specifique, lorsqu'll se separe de 

35 la dispersion et descend du centre de la ha1.,1-. , .. 
teur du reservoir de sedimentation vars le fond 
de ce dernler, est relativement molns tourmen­
tee au centre de la hauteur du reservoir et 
deviant progresslvement plus tourmentee lors-

40 qu'il s'approche du fond du reservofr; 

14. Procede sefon la revendication 10, dans lequel 
les trajectoires d'ecoulement sinueuses des 
deux premier et second milieux llquides sont 

45 pourvues d'une pluralite de deflecteurs places 
salon un espacement mutual vertical dans le 
reservoir de sedimentation. 

15. Procede selon la revendication 10, comprenant 
50 en plus une augmentation et une diminution 

alternee de la vitesse des deux premier et 
second milieux lfquides lorsqu'lls traversent 
feurs trajectoires d'ecoulement sinueuses res­
pectfves en allant vers le haut et le fond du 

55 reservoir de sedimentation. 

10 

16. Precede salon la revendication 10, dans lequel 
le premier milieu liquide est une solution 
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aqueuse contenant au moins une espece d'ion 
a eliminer de ce milieu et le second milfeu 
liquide contenant un liqulde organique conte­
nant un materiau susceptible d'eliminer de la 
solution aqueuse cette espece d'ion. 

17. Procede salon la revendication 16, dans lequel 
l'ion a eliminer de la solution aqueuse est un 
ion de cuivre et le materiau susceptible d'eli­
miner l'ion comprend un echangeur d'ion liqui­
de, de type hydroxy oxime. 

PatentansprUche 

1. Vorrichtung fUr das AusfUhren einer flUssig­
flUssig Extraktion, dadurch, da/3 ein erstes flOs­
siges Medium mit eine im wesentlichen nicht 
mischbaren, schwereren zweiten flUssigen Me­
dium in Kontakt gebracht wird, die Vorrlchtung 
umfa/.lt: 

(a) ·eln Absetzbeckenaufbau (48), umfassend 
eln Absetzbecken (50) mit einem oberen 
Ende und einem unteren Ende (52), wobei 
eln Ausla/.l (92) tor das erste flUssige Medi­
um in der Nahe des oberen Endes ist, und 
ein Auslall (94) fUr das zweite fll.issige Me­
dium in der Nahe des Bodens ist; 
(b) eine laogliche Extraktionssaule (12), wel­
che an lhrem oberen Ende (14) often ist und 
sich durchgangig vertikal nach oben durch 

·den Boden des Absetzbeckens erstreckt, 
wobei sich das offene obere Ende (14) der 
Extraktionssaule unterhalb des oberen En­
des (56) des Absetzbeckens befindet; 
(c) ein Abweiser (58) umgibt und erstreckt 
sich entlang eines oberen Bereichs (12a) 
der Extraktionssaule nach unten, der Abwei­
ser weist ein geschlossenes oberes Ende 
(60) und einen offenen Boden auf, wodurch 
ein Ringraum (62) zwischen dem Abweiser 
und dem von dam Abwelser umgebenen 
Bereich der Extraktionssaule gebildet wird; 
(d) Einrichtungen (18), welche sich ffir das 
Mischen des ersten und zweiten flUssigen 
Mediums miteinander in Durchflullverbin­
dung mit der Extraktionssaule befinden, um 
auf diese Weise eine Dispersion von Tropf· 
chen des elnen flUssigen Mediums in dam 
anderen flUssigen Medium zu bilden und 
um die FIUssigkeiten durch die Vorrichtung 
zu den Absetzbeckenauslassen (92, 94) zu 
pumpen; 

in dem Absetzbecken (50) befindliche Einrlch­
tungen (68), um eine Wirbelstromungbahn 
(100) fUr das erste flUsslge Medium zu schaf· 
fen, wenn es sich von der Dispersion trennt 
und zu dam Oberteil des Beckens ansteigt. 

2. Vorrichtung nach Anspruch 1, in welcher der 
Absetzbeckenaufbau (48) zusatzlich in dam 
Absetzbecken (50) befindliche Einrlchtungen 
aufweist, um eine andere Wirbelstromungs-

5 bahn (102) fUr das zweite flOssige Medium zu 
schaffen, wenn es slch von der Dispersion 
trennt und auf den Boden des Absetzbeckens 
sin kt 

10 3. Vorrichtung nach den AnsprUchen 1 und 2, In 

15 

welcher diese Einrichtungen (68) zur Schaffung 
der Wirbelstromungsbahnen (100, 102) eine 
Vielzahl von vertlkal voneinander ablegenden 
Ablenkplatten (70) aufweisen. 

4. Vorrichtung nach Anspruch 3, in welcher die 
Form und der Abstand der Ablenkplatten aus­
reichend ist, so da/.l die Wirbelstromungsbahn 
des ersten flUssigen Mediums in der Nahe des 

20 offenen Bodens des Abwelsers (58) verhaltnls­
maflig wenlger heftig ist und allmahlich, wah· 
rend es sich dam Obertell des Absetzbeckens 
(50) nahert, heftlger wehrt. 

25 5. Vorrichtung nach Anspruch 1 und 2, in welcher 
diese Einrichtungen zur Schaffung der Wirbel­
stromungsbahnen (100, 102) ein Ablenkplat­
tenaufbau (68) aufweist, umfassend zwei Ab· 
lenkplattenabschnitte, wobei ein oberer Ablenk-

30 plattenabschnltt (104) eine Vielzahl von vertlkal 
voneinander abliegenden Ablenkplatten (70a) 
in . ungefahr der oberen Haltte des Absetzbek· 
kens (48) umfaBt, um die Wirbelstromungs­
bahn (100) fUr das erste flOssige Medium zu 

35 schaffen, wahrend es sich von der Dispersion 
trennt und zu dam Oberteil des Absetzbeckens 
ansteigt, und wobei ein unterer Ablenkplatten· 
bereich (106) elne Vielzahl von vertikal vonein­
ander abliegenden Ablenkplatten {70a) In ca. 

40 der unteren Halfte des Absetzbeckens auf­
weist, um die Wlrbelstromungsbahn (102) fUr 
das zweite flUssige Medium zu schaffen, wlih· 
rend es sich von der Dispersion trennt und tor 
den Boden des Absetzbeckens absinkt. 

45 

6. Vorrichtung nach Anspruch 5, in welcher die 
Form und der Abstand der Ablenkplatten (70), 
welche sowohl den oberen als auch den unter" 
en Abschnitt des Ablenkplattenaufbaus (68) 

50 umfassen, ausreichend slnd, so dall die Wir­
belstromungsbahnen (100, 102) sowohl des er· 
sten als auch des zweiten flUssigen Mediums 
in der Nahe des offenen Bodens (64) des 
Abwelsers (58) verhaltnisma/31g wenlger heftlg 

55 sind und allmahlich heftiger warden, wiihrend 
sich die jeweilige Durchflul3bahn dam Oberteil 
oder dam Boden des Absetzbeckens (48) na­
hert. 
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7. Vorrichtung nach Anspruch 1, in welcher die 
Misch- und Pumpeinrichtungen (18) einen FIO· 
gelradaufbau (22} umfassen, welcher drehbar 
in einem Gehause (24) befestigt ist, wobei der 

(d) In dam Absetzbecken, Trennen des er· 
sten und zwelten flOssigen Mediums aus 
der Dispersion durch die folgenden Schritte: 

FIUgelradaufbau kreisffirmig im horizontalen 5 

(i) Ermogllchen, daf.I das flUssige Medi­
um mit dem nledrigeren spezifischen Ge­
wicht aus dem Dispersionseinla/3 durch 
das Durchlauf einer Wirbelstromungs­
bahn zu dem oberen Bereich des Ab­
setzbeckens aufzustelgen, so dal3 sich 
das flUssige Medium mit dem niedrige­
ren spezlflschen Gewicht in einer im we­
sentllchen von dam flCissigen Medium 
mit dem hoheren spezlfischen Gewlcht 
freien Schicht · in dam oberen Bereich • 
des Beckens befindet; und 

Ouerschnitt und das Gehause viereckig im ho­
rizontalen Querschnltt ist, dieses Gehause 
schlieBt wenigstens zwei Einlasse (96, 97) und 
einen AuslaB (20) ein, dabei dient der erste 
EinlaB der ersten FIOssigkeit und der zwelte 10 

EinlaB der zweiten FIUssigkeit. 

8. Vorrichtung nach Anspruch 7, in welcher der 
FIOgelradaufbau (22) eine kreisformige FIOgel-
radscheibe (26) und eine Vielzahl von FIOgeln 16 

(34), welche sternfi:irmig voneinander ablie-
gend auf der Scheibe angeordnet sind, ein­
schlieBt, diese FIUgel erstrecken sich von der 
Scheibe nach unten auf den Boden (38) des 
Gehauses zu, jeder dieser FIGgel verjOngt sich, 20 

(ii) Ermoglichen, daf.I das flUssige Medi­
um mit dam hoheren spezifischen Ge­
wicht aus dam Dlspersionseinlaf.I durch 
das Durchlaufen einer Wirbelstromungs­
bahn auf den Boden des Absetzbeckens 
abzusinken, so da/3 sich das flUssige Me· 
dium mlt dem hoheren spezifischen Ge· 
wicht In einer im wesentlichen von dam 
flUssigen Medium mit dam niedrlgeren 
spezifischen Gewlcht freien Schicht an 
dem Boden des Beckens befindet. 

so daB die untere Kanta (36) einen solchen 
FIOgel an seinem in der Nahe des Scheiben­
zentrums gelagerten Ende (40) naher an dem 
Gehauseboden (38) ist und an seinem von 
dem Scheibenzentrum abliegenden Ende (42) 25 

welter von dem Gehauseboden entfernt 1st. 

9. Vorrichtung nach Anspruch 1, In welcher ein 
Spalt (108) fUr das Durchflie/len von FIUssig­
keiten zwischen der au/3eren Kanta des Ab­
lenkplattenaufbaus (68) und der Wand des Ab­
setzbeckens geschafft wird. 

10. Verfahren tor das AusfUhren eines flUssig-fltis· 
sig Kontakts zwischen einem ersten flUssigen 
Medium, welches eine von dort zu entfernende 
Komponente enthalt, und einem zweiten Im 
wesentlichen nicht mlschbaren flOssigen Medi­
um, welches fahig lst, diese Komponente aus 
dem ersten flUssigen Medium zu entfernen, 
das erste flUssige Medium weist ein von dam 
spezifischen Gewlcht des zweiten flUssigen 
Mediums unterschiedliches spezifisches Ge­
wicht auf, das Verfahren umfa/lt die folgenden 
Schrltte: 

(a) Mischen des ersten und zweiten flUssi­
gen Mediums miteinander, um eine Disper­
sion von Tropfchen des einen flUssigen Me­
diums in dam anderen flUssigen Medium zu 
bi Iden; 
(b) Pumpen der Dispersion durch eine Ex­
traktionssaule, um auf dlese Weise wenig­
stens einen Teil einer solchen Komponente 
des ersten flUssigen Mediums in das zweite 
flOssige Medium zu ubertragen; 
(c) Flie/Jen der Dispersion aus der Extrak­
tionssaule durch ein DispersionselnlaB In 
ein Absetzbecken; 

11. Verfahren nach Anspruch 10, In welchem sich 
der Dispersionseinla/l ungefahr In der mittleren 

30 Hohe des Absetzbeckens befindet. 

12. Verfahren nach Anspruch 11, in welchem die 
Wirbelstromungsbahn· des flOssigen Mediums··· 
mit niedrigerem speziflschen Gewlcht, wah·. · 

35 rend es slch von der Dispersion trennt und von · 
der mittleren Hohe des Absetzbeckens zu dem 
oberen Bereich des Absetzbecken;:i aufzustel· . 
gen, etwas weniger heftig in der mittleren 
Hohe des Beckens 1st und allmahllch heftlger 

40 wird, wahrend es sich dam oberen Bereich des 
Backens nl:ihert. 

13. Verfahren nach Anspruch 11, in welchem die 
Wirbelstromungsbahn fUr das flUssige Medium 

45 mit hoherem spezifischen Gewicht, wiihrend 
es sich von der Dispersion trennt und von der 
mittleren Hohe des Absetzbeckens auf den 
Boden des Absetzbeckens absinkt, etwas we· 
niger heftig in der mittleren Hohe des Beckens 

50 ist und allmahllch heftiger wird, wahrend es 
sich dem Boden des Beckens nl:ihert. 

14. Verfahren nach Anspruch 10, in welchem die 
Wirbelstromungsbahnen sowohl tar das erste 

55 als auch das zweite flUssige Medium durch 
eine Vlelzahl von vertikal vonelnander ablie· · 
genden Ablenkplatten in dem Absetzbecken 
geschaffen werden 
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15. Verfahren nach Anspruch 10, zusatzlich umfas· 
send ein abwechselndes Zunehmen und Ab· 
nehmen der Geschwindigkeit sowohl des er­
sten als auch des zweiten flUssigen Mediums, 
wahrend diese ihre jeweiligen Wirbelstro· s 
mungsbahnen zu dem oberen Bereich oder zu 
dem Boden des Absetzbeckens durchlaufen. 

16. Verfahren nach Anspruch 10, in welchem das 
erste flOssige Medium eine wa/3rlge U5sung 10 

ist,welche wenigstens eine aus ihr zu entfer· 
nende lonenart enthalt, und das zwelte flOssige 
Medium eine organische Fltlssigkeit umfa/.lt, 
welches ein Material enthalt, das fahig ist, 
solch eine lonenart aus der wa/3rigen Losung 15 

zu entfernen. 

17. Verfahren nach Anspruch 16, in welchem das 
aus · der wa/Jrigen Losung zu entfernende Ion 
ein Kupferion 1st und das Material, welches 20 

fahig ist, das Ion zu entfernen, einen flUssigen 
.lonenaustauscher eines Hydroxyoxim-Types 
umfa/Jt. 
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