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(71) We, FREEPORT MINERALS COMPANY, of 200 Park Avenue, New 
York, New York 10017, United States of America, a corporation organized and 
existing under the laws of the State of Delaware, United States of America, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 

5 and the method by which it is be performed, to be particularly described in and by 5 
the following statement:— 

The present invention relates to a process for the solvent extraction of wet-
process phosphoric acid and specifically to a means of dealing with the crud 
formed during such a process so as to avoid the substantial waste of valuable 

10 solvent extractant entrained with the crud. 10 
The term "crud" is commonly used to refer to a thick interfacial layer of 

semi-floatable suspended material which tends to form during certain solvent 
extraction and other processes. When crud appears in the course of the processes, 
its formation is usually associated with the coming together of fine particulate 

15 solids that enter the process with one or more of the phases being contacted or the 15 
organic solvent used to extract the desired component or components or with both. 
Crud-forming materials are also believed to enter these solvent-extraction 
processes with other process streams that often have to be used at some point or 
another in order to provide, for example, beneficiating agents, defoamers and foam 

20 stabilizers. For example, in the case of the solvent extraction of wet-process 20 
phosphoric acid, crud-forming materials are thought to include a number of solid 
organic and inorganic compounds, such as sulphates, fatty acids, humic acid and 
humates tallow amines, siliceous materials, iron compounds and aluminium 
compounds. In most cases, however, the actual composition of the crud and the 

25 exact mechanism by which the crud forms are not accurately known or completely 25 
understood. Nonetheless, it is well-established that, when the crud forms, its 
presence interferes with the separation of the phases in the mixer-settler units that 
are normally employed in solvent extraction processes. Often when the organic 
extractant used is an expensive one, and usually the organic extractants are very 

30 expensive, losses of organic extractant due to its affinity for the solids associated 30 
with the crud may be of such a magnitude as to make the whole process 
economically unfeasible. 

A typical example of a solvent extraction process that suffers from the 
problems associated with crud formation is the solvent extraction of wet-process 

35 phosphoric acid and, in particular, the solvent extraction of wet-process 35 
phosphoric acid with the types of solvent extractant known to extract uranium and 
rare earths selectively from the acid. Examples of such selective extractants are the 
mono- and disubstituted phenyl esters of orthophosphoric acid dissolved in inert 
diluents and the synergistic mixtures of dialkylphosphoric acids and 

40 trialkylphosphine oxides dissolved in inert diluents. Extraction processes making 40 
use of these selective extractants are described, for example, in US Patent 
Specifications No. 3,737,591 and 3,835,214. 

One way of handling the problems caused by crud formation is, of course, to 
prevent or to minimize the formation of the crud. Our U.K. Patent Specification 

45 No. 1,509,576 describes a method of treating phosphoric acid to prevent crud 45 
formation during solvent extraction. Although this method provides quite 
satisfactory results, it requires the installation of a chemical treatment circuit prior 
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to the extraction stages and it also introduces new streams to the process which, 
naturally, have to be handled properly and controlled carefully so as to avoid any-
possible contamination or deterioration of the main process stream. 

Another way of minimizing crud formation is by treating the phosphoric acid, 
5 prior to extraction, with hydrogen peroxide. This technique is designed to minimize 5 

the formation of crud associated with the presence of humic substances in the acid. 
The technique has been successful in some cases, but has failed in others, 
apparently because the humic substances are not the only substances in phosphoric 
acid responsible for the presence of crud. 

10 We have now discovered a process for handling the problems of crud 10 
formation during the solvent extraction of wet-process phosphoric acid, e.g. to 
remove uranium and rare earths, which does not necessitate any chemical 
treatment prior to the extraction stages but, which, nonetheless, removes the crud 
efficiently and enables the valuable organic extractant often entrained with the 

15 crud to be regenerated and, i f desired, recycled to the solvent extraction stages of 15 
the operation. 

Thus, the present invention consists in a process for the solvent extraction of 
wet-process phosphoric acid in which crud which forms during the solvent 
extraction is removed together with a portion of the solvent and then the crud is 

20 separated f rom the solvent removed with it by: 20 
(a) clarifying the mixture of crud and solvent to separate part of the solvent 

from the crud; 
(b) allowing the crud f rom step (a) to settle and removing aqueous acid from 

the residual crud; 
25 (c) washing (preferably with water) the residual crud from step (b) to remove 25 

further acid f rom i t ; and 
(d) treating residual crud from step (c) with a caustic wash to remove and 

regenerate solvent f rom it. 
The process of the invention is preferably applied to the solvent extraction of 

30 wet-process phosphoric acid for the recovery of uranium by means of synergistic 30 
mixtures of dialkylphosphoric acids and trialkylphosphine oxides dissolved in inert 
diluents and more preferably the solvent extraction recovery of uranium from 
phosphoric acid by the so-called "reductive stripping technqiue", a typical version 
of which is described below. 

35 The invfentidn is further illustrated with reference to the accompanying 35 
drawing which shows a schematic diagram of a crud handling circuit according to 
the present invention in conjunction with circuits for the solvent extraction of wet-
process phosphoric acid for the recovery of uranium. 

While the process of the present invention is particlarly useful in the solvent 
40 extraction of uranium from wet-process phosphoric acid by the reductive stripping 40 

technique and while, for convenience, the invention wi l l hereafter be described in 
terms of its application to one such solvent extraction process i t should be 
understood that the process of the invention is useful in any of a number of wet-
process phosphoric acid solvent extraction processes in which crud is formed at the 

45 interface between the extract and the raffinate and which, consequently, suffer 45 
from the problems of poor phase disengagement, high loss of organic extractant, 
clogging of extraction equipment and any of the other disadvantages associated 
with the formation of crud. Examples of other types of solvent extraction operation 
to which the process of the invention may be applied include those described in US 

50 Patent Specifications No. 3,700,415, No. 3,437,454, No. 3,458,282 and 3,694,153. I t 50 
will also be understood that the details of the separation of crud from solvent given 
below in the context of the reductive stripping techniques are, except where 
otherwise noted, of general applicability to other processes for the solvent 
extraction of wet-process phosphoric acid. 

55 Referring to the drawing, dilute (preferably about 30% by weight, calculated as 55 
P205) phosphoric acid 1, manufactured by a wet process, is fed to acid storage tank 
2, where it joins optional recycle acid 3 from other stages of the process. Leaving 
acid storage tank 2, acid process feed stream 5 goes to an acid preparation 
operation 4, where it is prepared for the solvent extraction stages that follow. The 

60 acid preparation stages include one or more oxidation steps and one or more solids 60 
removal steps. The oxidized acid stream 7 leaving the acid preparation operation 4 
has had its uranium content oxidized from the U + 4 state in order to prepare it for 
the extraction operation that follows, as explained in more detail 
in ornl-tm-2522, "Solvent Extraction of Urani'um from Wet-Process 

65 Phosphoric Ac id " , by F. J. Hurst et al., a publication of the US Atomic Energy 65 
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Commission (ERDA). From the acid preparation operation 4, the oxidized 
aqueous acid stream 7 contacts recycle streams 55 (from the acid removal 
operation 24) and 59 (from the secondary circuit of the process, not shown) to 
make up uranium-containing phosphoric acid stream 25, which wi l l normally 

5 contain about 30% phosphoric acid, calculated as P205 , and from 100 to 5 
300, preferably, about 150, ppm of uranium expressed as U3Os . Stream 25 
is then fed to a multiple-stage primary extraction operation 14, where it 
contacts a synergistic organic mixture 27 of di(2-ethylhexyl)phosphoric acid 
(D2EHPA) and trioctylphosphine oxide (TOPO), dissolved in kerosene or a 

10 similar diluent and flowing in counter-current wi th the oxidized uranium- 10 
containing phosphoric acid stream 25. In this primary extraction operation, 
the D2EHPA-TOPO mixture extracts the uranium from the phosphoric acid, 
leaving behind a P205-containing aqueous phase (extracted acid). A l l o f the 
extracted acid 29 may be sent for further processing in other stages of the wet 

15 process, for example to acid evaporators (not shown) where it may be concentrated 15 
and purif ied prior to shipping to customers; alternatively, the extracted acid 29 may 
be divided into a major part 31, which, as just mentioned, goes for further 
processing, and a minor part 33, which is used to make the stripant for the 
reductive stripping step. Thus, in a preferred embodiment, minor part 33 is used to 

20 strip the uranium-loaded organic phase 35 by passing it first through a reduction 20 
step 16, where divalent iron 37 is injected into it to make a reductive stripping 
solution 39. As explained below stream 41, leaving the multiple-stage primary 
extraction operation 14, often comprises not only a uranium-loaded organic phase, 
but also the crud formed in the various stages of the process. This stream is fed to a 

25 clarification operation 22, where a crud-lean, uranium-loaded organic phase 35 is 25 
separated from the crud mass. The crud-lean, uranium-loaded organic phase 35 is 
stripped of its uranium content by the reductive stripping technique in a multiple-
stage primary stripping operation 18 and the stripped organic phase 43, leaving the 
primary stripping operation 18, is blended with a regenerated organic solvent 

30 stream 45, the source of which is described below, to make synergistic organic 30 
mixture 27, which is then recycled to extract incoming uranium-containing 
phosphoric acid stream 25 in the primary extraction stages. The combination of the 
multiple-stage primary extraction and the multiple-stage reductive stripping 
operations, where the acid is first extracted and then stripped, is conveniently 

35 referred to as the "pr imary circui t" of the process. The secondary circuit of the 35 
process (not shown) involves the re-extraction of the uranium-rich phosphoric acid 
made in the primary circuit and the stripping of the newly loaded organic phase 
with a suitable stripant, usually an ammonium carbonate solution. 

Thus, aqueous stream 47 from the primary stripping operation 18, comprising 
40 a uranium-loaded phosphoric acid (generally having a P2Os content of about .30% 40 

by weight and a uranium content of about 7,000 ppm U 3 0 8 ) is oxidized with 
oxidizing agent 49 in a secondary oxidation operation 20. The oxidized, uranium-
rich acid 51 is subsequently re-extracted and the extractant re-stripped in order to 
recover the uranium. A detailed description of the reductive stripping technique, 

45 including information on the operation of both the primary circuit and the 45 
secondary circuit, appears in US Patent Specification No. 3,737,513. 

Meanwhile, the underflow 53 f rom clarification operation 22 is processed, 
in accordance with the process of-this invention, in three successive operations: and 
acid removal operation; a water wash; and a caustic treatment. 

50 The acid removal operation 24 is carried out by allowing the underflow 53 to 50 
settle. Any suitable settling equipment may be used for this operation. 
Conventional settlers are adequate and one or more such settlers may be used, 
although we have found only one is generally necessary. We have found that the 
recycle stream 55, which is the underflow from the settling operation, is a dilute 

55 phosphoric acid rich in uranium, which can conveniently be returned to the 55 
primary extraction stages to be re-extracted, as already described. This settling 
operation separates and removes valuable acid that carries over (in the form of free 
aqueous P205) with the organic solvent and crud from the primary extraction 
stages. The acid removal operation recovers most of the P205 present in underflow 

60 53. 60 
The overflow 57 from the acid removal operation is a stream made up of 

organic extractant, crud and acid; it wi l l normally contain f rom 10 to 60% by 
volume solvent; from 10 to 70% by volume aqueous acid; and from 10 to 30% by 
volume crud solids. This overflow stream is now washed with water 61 in two 

65 consecutive wash operations 26 and 28 to remove and recover P205 that has 65 
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remained entrained with the crud after the acid removal operation. Typically the 
P205 content of overflow 57 is from 10 to 20% by weight; while that of the washed 
crud 63 from the water wash operation is less than 1% by weight. The removed 
P205 , in the form of a dilute acid stream 67, is sent from the water wash operation 

5 to other stages of the wet process, e.g. to the acid evaporators (not shown), for 5 
further processing. 

From the water wash operation, washed crud 63 goes to the caustic treatment 
30, where it contacts an aqueous solution 69, preferably containing sodium 
hydroxide and sodium carbonate. The amount and strength of this caustic aqueous 

10 solution used in the caustic treatment 30 depends upon the type of crud treated and 10 
the P205 content of the crud. I f the crud contains less then 1% by weight P205, 
effective treatment is usually obtained with an aqueous solution containing about 
0.5% NaOH and about 1% Na2C03 by weight with an aqueous-to-organic 
volumetric f low ratio (A :0 ) of about 2.5:1. For most effective treatment, the 

15 mixture of crud and caustic aqueous solution should have a final pH between 4.5 15 
and 11.0 and preferably between 6.0 and 9.0. This caustic treatment has the effect 
of separating the crud solids components from the crud mass and regenerating the 
organic solvent. The separated crud solids components are purged from the system 
as waste stream 71, while the regenerated organic solvent is returned to the primary 

20 extraction stages as regenerated organic solvent stream 45. 20 
The invention wi l l now be described in more detail with reference to its 

application to a solvent extraction process for the recovery of uranium from wet-
process phosphoric acid by the reductive stripping technique and again referring to 
the drawings. 

25 The first step in the process of the invention is the operation of the solvent 25 
extraction stages; these wi l l generally result in the formation of a crud mass. The 
formation of the crud mass is a function of the nature of the solvent extractant used to extract 
the acid and the length of the retention time in the settlers used to disengage the 
organic phase from the aqueous phosphoric acid phase. Where a long retention 

30 time is used, the resulting crud solids wi l l tie up a significant volume of the solvent. 30 
In"pract ice, the formation of a crud mass wi l l always occur whenever a 
conventional multiple-stage solvent extraction operation is employed to solvent 
extract acid wi th D2EHPA/TOPO-type extractants, because the retention time in 
the settlers employed is always long enough (generally 20—30 minutes) to causeThe 

35 entrapment of crud solids by the extractant, although shorter retention times in the 35 
settlers, e.g. 5—10 minutes wi l l also result in the formation of a crud mass. In the 
multiple-stage primary extraction operation 14 of the accompanying drawing the 
uranium-containing phosphoric acid stream 25 is extracted in several stages in 
countercurrent. Normally, between 3 and 6 stages are employed, but more or fewer 

40 stages could be used, depending upon the particular process operated. Each stage 40 
consists of a mixer and a settler and in each stage the aqueous acid phase becomes 
more depleted of its uranium content, while the solvent organic p' ase, flowing in 
the opposite direction, becomes more enriched in uranium. As crud forms at the 
interface between the two phases in each settler, it begins to accumulate and 

45 provision has to be made to remove it periodically from each settler vessel. 45 

The second step of the process of the invention, therefore, consists of the 
removal of at least part of the accumulated crud mass, together, unavoidably, with 
some solvent, from the extraction stages. I t is preferred to remove the formed crud 
periodically, after allowing for some accumulation,! and by means of the method 

50 and apparatus described and claimed in our co-pending U K Application No. 50 
13723/78. (Serial No. 1596729). By that method, and with the aid of that apparatus, 
accumulated crud in each settler is advanced periodically from one extraction 
stage to the next in a direction concurrent with the f low of the solvent organic 
phase. Portions of the solvent move together with the crud each time a crud-

55 removal cycle occurs. Using the method and apparatus of our co-pending UK 55 
Application, the crud mass and the organic solvent are removed and leave the 
multiple stage primary extraction operation 14 via stream 41. The composition of 
stream 41 wi l l vary, depending upon the frequency and method of crud removal 
used in the extraction stages. Immediately after a crud-removal cycle has occurred. 

60 the crud content of stream 41 might be as high as 40—50% by volume, the 60 
remainder being uranium-rich organic solvent (e.g. 40—60% by volume) and 
carried-over aqueous phase (e.g. less than 10% by volume). Between cycles, on the 
other hand, stream 41 wi l l be made up mostly of organic solvent with a small 
fraction of carried-over aqueous phase. As an example, stream 41 might have a 
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uranium content of 200 ppm, calculated as U 3 0 8 , and a P205 content less than 0.5% 
by weight. 

The third step of the process involves the separation of the removed solvent 
and crud mass from each other by means of clarification. Accordingly, stream 41 is 

5 fed to a large clarifier, or "crud thickerer", in clarification operation 22 of the 5 
drawing. Between cycles, the uranium-loaded organic phase 35 forming the 
overflow clarification operation 22 represents more than 95% of stream 41 and, in a 
preferred embodiment, the underflow 53 from the clarification operation is then 
adjusted to be less than 1% of the volume of stream 41. In the clarification 

10 operation, the carried-over aqueous phase and the crud mass are separated from 10 
the bulk of the uranium-rich solvent. Thus, depending upon whether the process is 
operating between crud-removal cycles or during a cycle, underflow 53 may be 
made up entirely of free acid, entirely of curd or of some combination of free acid 
and crud. A typical composition of this underflow is 25% by weight P205 , 1% by 

15 weight crud solids and 16% by weight organic solvent, the balance being water. As 15 
already stated, uranium-loaded organic phase 35 forming the overflow from 
clarification operation 22 is processed by the reductive stripping technique in 
multiple-stage primary stripping operation 18. 

From the clarification operation, underflow 53 advances to the fourth, and last 
20 step of the process of the invention, where it is subjected to three consecutive 20 

operations: and acid removal operation, a water wash and a caustic treatment. 
In the acid removal operation 24, underflow 53 is simply allowed to settle in a 

suitable settling vessel. When this is done the carried-over aqueous phase, 
containing uranium-rich phosphoric acid, separates f rom the crud-solvent mixture 

25 by gravity and is conventiently withdrawn from that operation as an underflow, 25 
which forms recycle stream 55 and which is returned to the primary extraction 
stages from recovery of its P205 and'uranium content. Recycle stream 55 typically 
has a P205 content of about 30% by weight and a uranium content of about 100 
ppm, calculated as U 3 0 8 . The P205 removed from underflow 53 in acid removal 

30 operation 24 seems to be that P2Oswhich has been carried over with the organic 30 
phase in the form of free aqueous phosphoric acid. However, a large proportion of 
the PjOg carried over is not in the form of free aqueous phosphoric acid but, rather, 
is entrained with the crud components in a manner that prevents its separation 
from stream 53 by means of a settling operation. Most of this entrained by P2Og can 

35 be removed from the crud material by means of a water wash operation comprising 35 
at least one mixing step and one settling step. The water wash operation effectively 
frees and separates the P205 from the crud, and in so doing, allows the recovery of 
valuable P205 while, at the same time, preventing any substantial neutralization of 
the caustic solution used in the caustic treatment which follows. Thus, f rom acid 

40 removal operation 24, overflow 57 advances to two water wash operations 26 and 40 
28, where it is washed with water 61. Two stages are used, with the underflow 65 
from the second stage being used as the wash medium for the first stage. The 
aqueous-to-organic volumetric flow ratio (A :0 ) used in the wash operation is 
preferably about 3:1, although it can vary from this value. We prefer that the ratio 

45 A : 0 should not be higher than 4:1 nor lower than 1:1. The P 20 5 content of dilute 45 
acid stream 67 forming the underflow from the first wash operation 26 is usually A— 
7°0 weight, whilst that of overflow 73 from the same operation is usually about 1% 
by weight. 

From second wash operation 28, washed crud 63, which wi l l normally contain 
50 less than 1°„ by weight P205 and preferably contains less than 0.8% by weight, flows 50 

to caustic treatment 30. In caustic treatment 30, the washed crud is treated with a 
caustic aqueous solution. The caustic aqeuous solution preferably contains at least 
NaOH, such as to remove and regenerate solvent from the crud. Both the A : 0 
ratio and the strength of the caustic solution may be varied, depending upon the 

55 type of crud and its P206 content. The concentration of NaOH in the caustic 55 
aqueous solution is preferably from 0.2 to 2% by weight, more preferably about 
0.5% by weight, and the solution may contain Na 2C0 3 in an amount f rom 0 to 3% 
by weight, preferably about 1% by weight. I f no Na2C03 is used in making up the 
caustic solution, the concentration of NaOH is preferably about 1% by weight or 

60 higher. The most preferred solution contains about 0.5% by weight NaOH and 60 
about 1.0% by weight Na2C03 . The A : 0 ratio is preferably at least 1:1, more 
preferably from 2:1 to 4:1 and most preferably about 2.5:1. For most effective 
treatment, the mixture of crud and caustic aqueous solution in caustic treatment 30 
should have a final pH between 4.5 and 11.0, preferably between 6.0 and 9.0. The 

65 caustic treatment may be carried out in one stage, consisting of one mixer and one 65 
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settler, or it may be carried out in two or more stages, each consisting of one mixer 
and one settler. However, only one stage, consisting of one mixer and one settler, is 
generally needed for effective regeneration of the solvent. The regenerated organic 
solvent stream 45 is then sent to the extraction stages of the process, preferably via 

5 the stream of synergistic organic mixture 27, which is a composite of regenerated 
organic solvent stream 45 and stripped organic phase 43 from the primary stripping 
operations. The underflow from the caustic treatment 30, in the form of waste 
stream 71, represents the aqueous phase carrying the crud component, together 
with the caustic solution. 

10 The mechanism by which the caustic solution regenerates the solvent is not 
clearly understood. Not all strong bases wil l regenerate all solvents in the process of 
this invention and caustic solutions containing relatively large quantities of NaOH 
may also not be effective; likewise, there is a minimum sodium content in the 
caustic solution below which a particular solvent wi l l not be regenerated. The exact 

15 values for any particular process can easily be determined by simple experiment, 
but in general we prefer that the NaOH content of the caustic solution should not 
exceed 5% by weight and that the sodium content of that solution expressed as 
Na 2 0, should not be less than 0.8% by weight. I t appears that a solution having an 
Na 2 0 content less than 0.8% causes the active ingredient of the extractant (the 

20 solvent) to be dissolved by the caustic solution and, depending on the A : 0 ratio and 
the strength of the organic solvent, large quantities of valuable solvent may then be 
lost with waste stream 71, which carries the crud components out of the system 
from caustic treatment 30. 

Also, caustic solutions having an NaOH concentration substantially higher 
25 than 5% by weight, e.g. 10—20% by weight, and caustic solutions having an Na2C03 

concentration substantially higher than 5% by weight, e.g. 10—20% by weight, wil l 
not regenerate. Highly basic conditions, e.g. a p H higher than 11.0, after mixing the 
crud and caustic do not regenerate the solvent and, although slightly acid 
conditions do regenerate the solvent, regeneration tends not to occur if the pH is 

30 too low, e.g. lower than 4.5. 
As an example of a process operated in accordance with the present invention, 

the following Table provides typical numerical values obtained in a reductive 
stripping process. Stream numbers are those of the streams in the accompanying 
drawing and the abbreviations " A " and " O " mean "aqueous" and "organic" 

35 respectively. 

40 

45 

50 

55 

T A B L E 
Stream Pounds/ US Gal./ Temp. 

No. Phase min. min. %PA ppm U 3 0 8 °F 

25 A 12,758 1150 29 148 138 
27 O 9,139 1295 nil 9 132 
29 A 12,694 1143 29 15 134 
31 A 12,458 1122 29 15 134 
33 A 236 21 29 15 134 
35 O 9,130 1294 nil 194 138 
39 A 239 2L3 28.6 15 138 
41 O 9,202 1304 0.2 193 138 
43 O 9,129 1294 nil 9 133 
45 O 9 1.23 nil 9 105 
47 A 241 21.3 28.2 7,000 135 
53 C R U D 72 7 25 95 138 
55 A 40 3.55 29 105 136 
57 CRUD 32 3.39 19.8 105 137 
61 A 93.4 11.2 0 0 87 
63 C R U D 27.1 3.39 0.6 23 110 
65 A 94 11.2 1.0 1 109 
67 A 99 11.1 6.3 5 109 
69 A 72 8.5 0 0 87 
71 A 90 11 0.18 6 108 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

A : 0 in water wash= 
11.2 

3.39 
=3.3 

8.5 
A : 0 in caustic treatment 30= =2.5 

3.39 

Caustic strength: 0.5% by weight NaOH, 1% by weight Na2C03 60 
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W H A T WE C L A I M IS:— 
1. A process for the solvent extraction of wet process phosphoric acid in which 

crud which forms during the solvent extraction is removed together with a port ion 
of the solvent and then the crud is separated f rom the solvent removed with it by: 

5 (a) clarifying the mixture of crud and solvent to separate part of the solvent 5 
from the crud: 

(b) allowing the crud from step (a) to settle and removing aqueous acid f rom 
the residual crud; 

(c) washing the residual crud from step (b) to remove further acid f rom i t ; and 
10 (d) treating residual crud f rom step (c) with a caustic wash to remove and 10 

regenerate solvent from it. 
2. A process according to Claim 1, in which washing in step (c) is effected in 

two stages. 
3. A process according to Claim 1 or Claim 2, in which the caustic treatment in 

15 step (d) comprises mixing the residual crud with an aqueous solution containing at 15 
least sodium hydroxide, such as to remove and regenerate solvent f rom the crud. 

4. A process according to Claim 3, in which said aqueous solution contains 
from 0.2 to 2.0% by weight sodium hydroxide and from 0 to 3.0% by weight sodium 
carbonate. 

20 5. A process according to Claim 4, in which said aqueous solution contains 20 
about 0.5% by weight sodium hydroxide and about 1.0% by weight sodium 
carbonate. 

6. A process according to any one of Claims 3 to 5, in which the volumetric 
flow ratio of said aqueous solution to said residual crud containing solvent in step 

25 (d) is from 2:1 to 4:1. 25 
7. A process according to Claim 6, in which said volumetric f low ratio is about 

2.5:1. 
8. A process according to any one of the preceding Claims, in which the 

solvent separated f rom the crud is recycled for use in the solvent extraction. 
30 9. A process according to Claim 1, substantially as hereinbefore described with 30 

reference to the accompanying drawing. 
10. A process according to Claim 1, substantially as hereinbefore described 

with reference to the foregoing Table. 
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