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low filtera y) éé spezlal case of the production of pure or

extra-pure phosphoric acid, if synthesis is excluded, this
20 is now made principally by two methods: either by the "dry"
method, with high energy consumption, using "ore-coke-
silica" furnaces at more than 1000°C followed by bubbling
through H,0 of the P,0; extracted from it; or by the "wet"
method using attack by an acid, mainly sulphuric acid
25 (whose evolution of heat is quite considerable), but also
nitric acid (corrosive with release of noxious NOx),
hydrochloric acid (very corrosive), or perchloric acid
(danger of explosion), on phosphate ores given prior
treatment (by calcination, crushing, screening) yielding a
30 crude phosphoric acid solution. The Ca salts formed
following the acid attack are removed by crystallisation of
the sulphates (from 80°C to 110°C) or the nitrates (at a
temperature < -5°C and with a low filterability) or again by
carrying out a liquid/liquid extraction of the phosphoric
35 acid, leaving the calcium chlorides untouched. The crude
acid solutions are then concentrated by evaporation
(noxious vapours) up to a 40% or 50% P,0, content (crude
solution, sometimes called "green" or "black" acid in the

case of attack using sulphuric acid).



carrying out ‘a liquid/liquid extraction of the phosphoric 35 aci d,

"1 eaving the cal ciumchl orides untouched. The crude acid solutions
are then concentrated by evaporation (noxi ous vapours) up to a 40% or
50% P[err]Jerr] content (crude splution, sonetines called "green" or
"bl ack" acid in the case of attack using sul phuric acid).
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salt or from the RIdUCl, L OLIBY 5 82 tRR 3hhYn™d8 R the acid, forms
a precipitate in the form of a phosphate. Known examples
15 are the addition of urea to obtain urea phosphate crystals
(Chemical Abstracts 84:152820 of DE-A-2511345), that of
melamine to form melamine phosphate (Chemical Abstracts 10:
138052) and that of 1,4-dioxan to form an addition product
(salt) of this substance and H,PO, (Chemical Abstracts of
20 the Japanese patent application Kokai JP 51143597).

These methods turn out to be relatively complicated
when it comes to separating the phosphoric acid from the
salt or from the adduct formed. Use is generally made of
nitric acid to displace the phosphoric acid and to form a

25 nitrate of the precipitating substance. In other cases,
through elution using an agqueous ammonia sclution, ammonium
phosphate is produced, isolating the substance used for the
precipitation and thus enabling it to be recycled.

A Moroccan patent no 23439 is also known, in which the

30 phosphoric acid is subjected to the action of an MSA
compound of wunspecified composition which puts the
phosphoric acid into a form which can be purified by simple
filtration. The phosphoric acid and the MSA compound are
then recovered separately in regeneration reactors. The

35 regeneration step is not indicated in this document either.



‘nitric acid to displace the phosphoric acid and to forma 25 nitrate of
the precipitating substance. |In other cases, t hrough el ution using
an aqueous anmoni a sol uti on, ammoni um phosphate i s produced,
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a joint precipristgiomsofant hemine phosphate of high purity. However, this
15 reference does not explain how to recover pure phosphoric
acid from the amine phosphate.

All these methods describe an operation which is
generally well known, that of a joint precipitation of the
substance added to the liquid medium to be treated and of

20 a substance which occurs in the treated liguid medium.
These methods are then used to produce a derivative (a
salt, for example) of the acid contained in the liquid
medium or of the precipitating agent, without managing to
produce this substance (the acid) in the pure state, and

25 simultaneously to recover the precipitating agent in a
recyclable manner. The formation of new salts necessitates
the introduction of new substances, such as HNO, or NH,,
into the liquid medium.

The aim of the present invention is to solve the

30 problems of cost, pollution and energy consumption
associated with most of the methods for separating
substances from a liquid medium.

These problems are solved by a method of purification
by extraction of at least one substance to be isolated from

35 a liquid medium, comprising



subst ance added to the liquid nmediumto be treated and of 20 a
‘substance which occurs in the treated |iquid nedium These net hods
are then used to produce a derivative (a salt, for exanple) of the
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the compound and substance lies between O.l and 5, and
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15 sufficient to cause a precipitation of this equilibrium
reaction product in the form of a precipitate,
- an isolation by filtration of the precipitate and
removal of a filtrate,
- an entrainment by the aforesaid vapour of the above-
20 mentioned organic compound from the precipitate, and
- a yield in purified and isolated form of the said at
least one substance to be isolated.
According to the invention, therefore, a substance of
acidic-basic character in the Lewis sense 1is used, a
25 substance which is capable with acids of forming an
equilibrium reaction product using its electron pair or
pairs and which, possibly in addition, can react in a basic
medium. In effect, this compound may with advantage have
labile hydrogen atoms, which are subjected to an
30 electronegativity coming from one of the said active sites,
enabling protons to be released. The pKa difference between
the reagents giving rise to the above-mentioned precipitate
characterises an equilibrium reaction. Outside the range
pKa = 0.1 to 5, the reaction between the organic compound

35 and the substance to be isolated either does not take place



t he conmpound and substance |lies between 0.1 and 5, and 15 sufficient to

cause a precipitation of this equilibrium reaction product in the
formof a precipitate, - an isolation by filtration of the
precipitate and removal of a fil téate, - an entrai nnent
by the aforesaid vapour of the above- 20 ment i oned organi c conmpound from
the precipitate, and : - ayieldin purified and isol ated form of
t he said at | east one substance to be isol ated.
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equilibrium between the product subjected to entrainment by
15 the vapour and the substance to be isolated, and secondly
of completely isolating the required substance, while all
the organic compound has been entrained. Entrainment by
vapour is a well-known technique (see for example,
Encyclopedia Britannica, 1970 edition, wvol. 7, p. 497,
20 Steam Distillation).
With advantage, the organic compound according to the
invention is an aromatic amine, such as aniline, p-
toluidine or 3-methyl-2-naphthylamine. It is of course also
possible to use derivatives or isomers of these substances.
25 Amongst these, for example, may be quoted their salts, such
as the phosphate, sulphate or chloride of aniline, or lower
alkyl derivatives, for example methylaniline, or
nitrogenous derivatives, for example nitroaniline. Other
substances could also satisfy the criteria set out in the
30 method. These are, for example, pyrrole, thiophen, o-
cresol, C,H;0 (particularly m-cresol ), C¢H,,C1NH,
(particularly monochloro-2-methyl-2-pentene), C.H,,S
(particularly ethiothiol-1l1-propene) or C,H,C1,0,
(particularly ethyl dichloroacetate), as well as their

35 derivatives or isomers.



equi | i bri um between the partial pressures of the vapour and 10 of the

‘entrained nol ecule. This lack of equilibriumhas the ef fect,
firstly, of fixing all that remains of the organic conpound
according to the invention which has not, reacted wi th the substance
to be isolated so as to re-establish equi li brium between the product
subjected to entrai nnent by 15 t he vapour and the substance to be
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Depending on the nature of the organic compound to be
entrained, a vapour of a predetermined substance will be
chosen. For example, steam in the case of aniline, benzene
vapour in the case of

20 CH,
pyrrole or thiophen, or ether vapour for ClCH,-CH-CH=CH-CH,~
NH,.

It is possible to provide for modes of entrainment by

vapour other than that by injection, particularly, in the

25 case of steam distillation, by wusing a mixture of the
precipitate and liquid water. The water is then heated *to
boiling point and this entrains with it the organic
compound to be entrained.

A preferred form of the method according to the

30 invention comprises the addition of the organic compound in
a crude state and also, following the stage of entrainment
by vapour, a separation of the organic compound in the pure
state from the liquefied entrainment vapour, and possibly
a recycling of this pure organic compound or of the organic

35 compound with the liguefied entrainment wvapour in the

addition stage. In this way, it is therefore possible to



Accordi ng to ‘an advantageous formof the nethod 5 according to the

‘tnventi on,

the steamdistillation stage conprises an injection of
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- a separation of the precipitated or coprecipitated
impurity or impurities,

- @ second addition to the remaining liquid medium of
the said organic compound which, =added to the first
addition, reaches the said sufficient quantity to cause a
precipitation of the said equilibrium reaction product. In
such a case, the organic compound acting as a modifier of
solubility is capable of inducing, before the precipitation
in which it participates itself, a precipitation of one or
more impurities. In the case of the purification of
phosphoric acid, a first addition of aniline can in this
way modify the solubility by modification of the pH and can
produce a precipitation of calcium sulphate in the pure
state.

A stage of solubility modification must be understood
in the present invention to cover not only a modification
of the pH but also, for example, a change of solvent or any
other technique of a similar type known to one skilled in
the art.

Other characteristics of the invention are indicated
in the claims which follow.

Other details and special features of the invention

will also emerge from the description given below, as a

PesssycCl 'H?,g OEaLQhﬁ purg oLgaRiieicarmewnd gf of
dp 8 entrai nment vapour in the



carry out a sinultaneous purification of the agent used to extract

i'n the purified state a substance contained in a liquid medium The
inmpurities both in the aforesaid crude organi ¢ conpound and in the
liquid nediumto be treated are 5 recovered in the filtrate obtained
during the filtration of the precipitate. According to
an i nproved form of the nethod according to the invention, it
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precipitation of calciumsulphate in the pure state.
st age of sol ubiihvEeptaedi-fi cati on nust be understood in the present

invention to cover net taBl ¥adidBdididaiigy) 3denticaell bhesphtbat alswentor

exanpl e, a change of solvent or an ot her _technique of a simlar
type known to BRE SerOted Py the S\émf’hgegfztr?nce nURBrS, Ot her

characteristics of e iy entboiinerecs ndiloattedted, thd metiod| a¢eerdRThH

O 38 erer i ProINbriShR b3, B AtREk by st igeselod e paverticn
mode of execution, that of the production and purification
of phosphoric acid. An equivalent method could be applied
to other acids, such as sulphuric acid, or again to mother
liquors arising from their production.

20 It is also possible, given the acidic-basic character
of the organic compound introduced in the method, to use a
similar method for the purification of media with a less
pronounced acidic or basic character, particularly for the
softening of tap water or the desalination of seawater.

25 Another area of application consists of the treatment of
discharges from industries such as paper-making and sugar
refining or from factories making or treating dyestuffs;
the substances capable of being extracted from their
effluents by the method described are, for example,

30 benzoic, carboxylic or acetic acids, their salts, and
compounds rich in metallic ions (Cr® for example) or other
organic compounds resistant to oxidation processes, such as
benzene, fatty acids and organic dyestuffs.

In the unit for changing solubility 1 illustrated in

35 Figure 1, a crude solution of phosphoric acid 3 resulting

for example from attacking the ore with sulphuric acid (the



8 ~ non-liniti ng exanple, with reference to the appended

dr awi ngs. Figure 1 represents an enbodi nent of a unit for

nodi fying the solubility of the liquid to be treated, which 5 may be
used in the nmethod according to the invgention. Figure 2
represents an enbodi nent of the precipitation unit which may be used
in the nethod according to the i nventi on. Figure 3
represents an enbodi nent of the regeneration 10 unit which nmay be used

ijn the net hgdwéﬁCﬂiéﬁhBQ)t ost matrloduceanmiﬁbi an receptacled 4b ﬂﬁi‘hd\)@@\ Wi ous
rawi ngs, identical, or_sjmla enment s enot e

ref erence nunBefs. 2- This SOEU%ﬁOPhé ﬂﬁﬁﬁﬁ%ﬁtgllqug?Pﬁ?é a?ﬁgnnéyhod
accordi ng 15 apptoxihetéehyerzld oroi s28XpliPogd Hprbaskagple dﬁya guYitigul ar
node of execu hgt of d Lign_an rifi [ f
phosphori c ac%%gg%%ﬁe§0|§aFéﬁ? gH cguF% §1QE“8|f%§& e “%§hgﬁﬁeﬁn

aci ds, 8Such asrgamphuepopaend, S orceyeding ctatheerinventidn,quaespaNssiviey

fromtheir produglionii e for efxamp'lte i §saLﬁQrBQ§§é§|€hrc9uaﬁnst1h‘?to the

aci di c- basi c character he organi c_conpound introduced in the
met hod, to usEegeptacle &;nliish aEvRBYa88r the poilfrgatSofiGPeRs@a WMith a
| ess preaouneed g dhs @muﬂ%&:/“eﬂﬁfe&ﬁisersomaiﬁbﬁw arhy fa@ﬁltlhfé

softening of t g ter .or the des Ilnatlon q; seawa her Aarea
B :

ter,
of applicati oh® 1522 oSt Re ces 'hi |§%ﬂa?§é§ PF
i ndustides suchaagepapepHnmblbgiagdlsugamhln a rangkbi Aiynggobeftraarf dctori es

xtracted romtngy Dretekiby pesudelf 28° EIECH SEOTRPEER. oD "Rhe

extracted from nme are, for
exanpl e, 30 présenbdbi exampieborybivces, awetheuacads lnnetrofs@M@§gyan@

cormpounds rich io; gpEAL!ba b@”%a(l@& & S t%X%’mae)ch’fm%ﬂ%h can be

organi ¢ conpounds reS|stant to oxidation processes, such benzene,
fatty aci ds ahi BeERRi BuahespPhef §asily than in FHrFﬁétuﬁﬁﬁhﬂﬁﬁ -c MardikTg

solubi sty 1 théUskhabRE idccording to the current state of the art,
where carbonates are added to the "green acid", non-
hydrated sulphates are obtained here with very low
concentrations of elements such as U, Cs, Cd, As, F, etc
.. which remain in the filtrate. The acid solution treated
20 in the receptacle 4 is filtered in the filter 9. The
calcium sulphate precipitate is recovered in 10 to be
exploited for example in the plaster of Paris industry. The
filtrate 11 contains a solution of H,;PO,, aniline and
impurities other than those already filtered, and it is

25 discharged through 12 from the filter 9.
The ligquid 11' (the filtrate 11 of unit 1) is then
passed into the precipitation unit 13 represented in Figure
2, and it 4is introduced into the receptacle 14 at a
phosphoric acid concentration advantageously lying between
30 12% and 40%. Also introduced through 16, preferably in
dispersed form, is a complementary quantity of crude
aniline 15 so that the ratio of the weights of aniline and
acid lies between 0.5 and 1.5, preferably 1.2. This
operation is with advantage carried out between 10°C and
35 80°C. Preferably, agitation is provided for in the

receptacle 14 by an ordinary agitator, not represented.



35 Figure 1, a crude solution of phosphoric acid 3 resulting for
exanpl e fromattacking the ore with sul phuric acid (the

9 wet nethod) is introduced into a receptacle 4 through the

duct 2. This solution is diluted to a c dentratlon of appr oxi mat el y
20 to 25% H err]PJerr], for exanple by "addi ng, t hrough 8, nother
liquors 7 resulting fronlthe method. An 5 organi ¢ conpound 5 accordi ng
to the invention, inexpensive crude aniline for exanple, is

i ntroduced thrqggh %ddgﬁ%édge Ere tufﬁ@?é@flgtéte WL adyvant age g A% a

aniline is dispersed in form of an enul si on/aqueous ‘sol ution. The
aniline FREfSdGdeat NP alwé&E baseeenngired 40N W@lﬁ@l gheeapeas alno

change in pH t@ebb&ﬂglbhswbéblBe@ohangﬁd|M'ﬁﬁebéiéﬁgﬂeﬁ 3n metre@ngf5the
preferably between 2. anﬂ? 5, which, in the present _exanp
produces, wthSHftﬁﬁ?rl npUtLof 28RERGYONa 1S proBi‘@Eflplltrht?Bﬁer té’al%lrluﬁ’f'{

sul phate5| n a &denquelteclisparbeon of tHé |atrﬁf]&d1d“i@htlﬂiérﬂilqa$ti|ryeaﬂ@rﬁl ard
current nethod e accardin curren ate of
the art, e é'iJ{}lé!L!éar%ona ‘“‘e’%ulhgar%l%dc?ed PEE TS U3 %@eﬁ%agf’a"poh%% i
hydr at ed sul phatéstapre tbkasnpdahere with very | ow concentrations of

el ements such as U, IgslsCQbVA%ungg%ttC these data HHLR I %{Hi'f%f %lleq e g

filtrate. The acid solution treat In the recepta
inthe filter©$. th?hé‘ddltlorb(ﬂ%lW%m%h‘é?eaplpé’(ﬂs}mmoa”tl@ |a§1fdec%3eﬂe$@dm n

10 to beo aﬂdp{:ﬁ)bfeﬂhéj@h@f@ﬂ@'ﬂ@)dl&lﬁa@edeé%HEi‘thEnP@ﬁéSszhk%jé%?rﬁéé’ tolhe
filtrate 11 contains 2 (gl Utéofﬂbeg g[ﬁerlf:‘]e dHerr ani |.ine and
i npurities ot he? P&’ i NiceFedPosRg Prefistos thigiRkpasted
through 12 from thewtihtar a9perlod of 5 tbhad injudtekl' o tdiedigitt=adee okl of
it DS ery oo L LELOTE, RESSBL USRANL EhapaN EL T
phosphoric aci fiotoadeninattion adecepbgebes| Y41 yiTige betiweire formed is
15 transferred to the filter 17, which may be any type of
filter suitable for this operation, for example a filter
press. The precipitate formed is removed through 18 from
the filter 17 in the form of a filter cake 19 consisting in
the present example of crystals of aniline phosphate. This
20 precipitate might possibly at this stage be washed by a
saturated solution of aniline phosphate.

Unlike the unstable intermediate solutions obtained in
the methods of the prior art, which give 71rise to
considerable costs and the trouble of cleaning the storage

25 tanks and cargo holds or difficulties in titration because
of suspensions and precipitations subsequent to the
filtration, the aniline phosphate filter cake is stable at
room temperature. It can easily be stored in order to
extract the phosphoric acid from it, later or elsewhere,

30 simply by using steam, as will be described later.

A filtrate, known as the mother liquor, is obtained
through 20. It may be partly recycled in the receptacle 14,
through the intermediary of the duct 21', in order +to
adjust the P,0, concentration of the acid to be treated, and

35 in the receptacle 4 through the intermediary of the duct 8

and the reservoir 7, already represented in Figure 1



30 12% and 40% Al so introduced through 16, preferably in

di spersed form is a conplenentary quantity of crude aniline 15 so
that the ratio of the weights of aniline and acid lies between 0.5
and 1.5, preferably 1.2. This operggi on is with advantage carried out
bet ween 10[err] C and 35 80[err]C. Preferably, agitation is provided
for in the receptacle 14 by an ordinary agitator, not represented.
10 Wth advantage, the turbulent state obtained will have a

coef ficient N3DZ-dgdrgobetmneem F &2 N beidye tﬂiﬁﬁﬁféﬁ@ ddyclings also
revol utions per_second and D the di aneter |nhrretlres of the agi tator.
Thi s agitati on T¥DroyiRRF I Oride MY HiSoW S 1ossegiodude? Pedyerd dheor
the aniline indheldiqoildtiedi umdanthe filtetocakel QN @neUmMdratheeRcokd

A LR T S O e

I s obvi ous that ese are ti
aniline to a prsphting a20¥ sobutsimed 11@uantarnd dshabf t heyphayibeaoddi Bnéd

depending on t Suhst a - f i C ound
used for thi's pirooas i ithey alsg, BinBUEh LeCefNhd JhdlS3Nde KREROUR
precipitate of F, Cd, Xmryetasity Thetepabrecualetinaophesphigeors 38 are

J err] H err] NHerddhddgsd | PEbRT tthikS 13 throd@h MBI ldie dipcapt agle hdy
The m xture forned js 15 transferred to the filter 17, which may be_any
type of BRI B 1T LI FhiceSGFead H81or Toearsmevals prt afl
press. Te predihe tatdedioratee il ammme byt Mheugh 118 f0e0®8, so ast ke kibper
of crystal s of A (TS SaEeTs DAREECssC SRariang EhPe Pir iRt clottt L15ar
this stage be vashetdchédy Hilter calsaturmdlegssolitti possibaail tne phosplate.
Unli ke the unsighle i i MM aLsh S0l VLGNS PPL @1 RE0RL o not  exploited
because of too high a concentration of polluting elements,
15 while at the same time obtaining pure gypsum.
Figure 3 illustrates a unit 22 for entrainment by
vapour according to the invention, in the present case a
steam distillation unit.
This unit comprises a receptacle 24 into which, via
20 23, the filter cake 19' (cake 19 of the precipitation unit
13) is introduced. Simultaneously, water 39 is introduced
in the form of steam through 25 into the receptacle 24. In
the example illustrated, hydrolysis of the filtrate is
envisaged by injection into the filter cake of
25 approximately 1 to 2 kg of steam per kg of cake. The latter
will advantageously have a temperature lying between 40°C
and 200°C, preferably between 40°C and 110°C. The steam
distillation will therefore preferably be carried out under
vacuum. The acid, obtained through 33, is filtered in the
30 receptacle 34, from which pure phosphoric acid is extracted
through 35. The said acid no longer requires concentrating,
since the concentration can be adjusted directly through
the ratio used between the weights of the steam and the P,0,
of the cake. The cake 36, consisting of the possibly non-
35 hydrolysed fraction in 24, is recycled to be subjected once

again to the action of the steam.



the nmethods of ‘the prior art, which give rise to consi derabl e costs
and the trouble of cleaning the storage 25 tanks and cargo hol ds or
difficulties in titration because of suspensions and precipitations
subsequent to the filtration, the aniline phosphate filter cake is
stabl e at roomtenperature. It céﬁzeasily be stored in order to
extract the phosphoric acid fromit, later or el sewhere, 30 sinply by
using steam as will be described later. A fiItrate known as
t he not her |iquor, obt i ned thr ug t artl recycl ed
in the receptacle 1E§‘ Re ERFSRIR e 4 ntgpﬁegﬂg ?n fa %%CYgﬁﬁur A
order to ragioysd tmerﬁpghr]2@era¢dcdmmmmf&nnmﬂ|diuthexampdetotbe a
treated, and 3 Is cl h g h ar t

duct 8 aegoraRe SRS f"?%z% R e SR (i En  8Fe
(reservoir 7' @ﬁmﬂsgur@OﬂrmlFﬁé§é€nuPP|pF re ygviﬁ9555@§@, are ﬁ@ﬁélYt
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solution and the filter cake The non-recycl ed ther liquors 38

contain only qQ§ﬁ§Pﬁﬁe§hﬁpuﬁPePrF€F§rFFCHB?ra§°r 30ex%%%€%h6926@95nﬁosﬂﬁlI
quantities of &uk:phwrle@ Foird g water 3@nEdtd€in@thd eyl 3D, i amain

g F. Cd. As 2w The |
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t hey may onpgssingut best that edsas nmbgsche pedsbelrowidéde alesmtadrafbal |
10 ke und b | gl trate 38, so as to keep
only theqﬁurlfﬁggk%hégp%orFgﬁggﬁgﬁgkggehgbpur|f|ed ani l i ne in the

filter cake, nmakes TRTpygd Hhe tH@Fons? dethe waterefppsi tthey Janypirl e29

deposits hithegphg met @id@din steamb@Gause18kibAOJN:AR a GEAGRIH rad | on
of polluting el enents, while at the sane tlne obtalnlnglﬁgge gygsun1

Figure 3 |IIusPF§Fe§n&l&m%:W2¥19ﬁ TERIHSThem by Figure ird

(Figure 2), or may be used in other industrial areas. The
15 method thus involves a simultaneous double purification,
that of the phosphoric acid and that of the aniline.
In a variant, between the recovery of the filter cake
19 through 18 (see Figure 2) and its introduction through
23 into the receptacle 24 (cake 19' in Figure 3), it is
20 also possible to envisage the introduction of the cake 19
into a reactor not represented, in which the cake is mixed
with an alkaline or nitrogenous compound, for example KOH,
NH, or wurea. The aniline is then displaced from its
precipitate in favour of a phosphate of an alkali metal, of
25 ammonium or of urea, for example. This product is
introduced intoc the receptacle 24, the aniline is entrained
in the steam as described above and the required phosphate
solution is recovered through 27 in the receptacle 28.
The pure phosphoric acid obtained in 37 may alsoc be
30 increased in quality Dby a standard treatment of
crystallisation and decolourising, for example with
hydrogen peroxide and activated carbon, which removes
organic matter from it, particularly any remaining traces
cf aniline if these are undesirable in the applications of

35 the phosphoric acid.



vapour according to the invention, in the present case a st eam

distillation unit. This unit conprises a receptacle 24 into
whi ch, via 20 23, the filter cake 19' (cake 19 of the precipitation
uni t 13) is introduced. Sinultanepysly, water 39 is introduced

in the formof steamthrough 25 into the receptacle 24. In t he
exanple illustrated, hydrolysis of the filtrate is envi saged by
i njection into t he filter cake of 25 approximately 1 to 2 kg

of steam per kg of aakeshdiiel |tﬁ9étﬂ®ted thatwithe adsaaigag emtsdya hamgetafor
tenperature |ying between 4 r.r and rabl tween
40[err] C and 1089 E q’[s]tela r SUCHYRF | I%& ##Vf?? Fﬁere?o%e re
preferably be darrﬁsdxmmt un@essarlly- gasenhialheracederghtedsed thr odgh
33, is filtered,dJduyit 3Q I f aghe ;g hEoRLuhighBUL e RROSPREQLLE
acid is extrac%)ég HT% Or exaﬁ%%% Tﬁelségé gg 5 | on erereqU|r§s i
concentra&ing, 8cid", §; ﬁee ?hec%‘é)%‘eerﬂ@éil @H-r@e?ﬁiybepééjtt!@tléd dpPrEdtred.

t hrough ﬁaria:lrcﬁxtlla&llj*se@rgﬁt weghphheeyei ahy s Aarldhe st eerhaad,t hang
Plerr]Jerr] of the cake. The cake gg stlng of the OSSIggg
non- 35 hy eSS f Pt i 55 24598 af'o o ﬂeon

again to the a@ﬁﬂmtﬂﬂhtﬁﬁiﬁéeaﬁbated 11', i. e the green ac1d in this
12 From the. rece e the Herr] O and o] is
removed t hr ougﬁafbe and trER % Fngdflchg%gnfjpg[) 8% recep%agégn | nggdgéf’ce
29, whed® t he tpwecdgrpiertents unitt dil lasgrated ial Fogureod-m scible in the
liquid state, are eaylys Sasa SBAREA ol RULHBE GhL3oLFABSECTs BivbA os
possi bl e to envi sage passage throu h a recuper at or §0 enab
heat to be an eeee@éeealtbraehbmm@d wmf@nﬂ{ﬁgw -uAitt 122p0$ﬁébi#a| n

input of heat &@ theoveder £8Pt &HeNGpolAer iU E1A?: aRl %E%aratlodﬂﬁﬁ bBREE as

the case may be, is provided el sewhere hy 10 nmeans_ of eatlng devi,ce

32 substances and, for example, to take advantage his in

15 order to exploit certain substances contained in a liquid
medium.

We could take, once again as a non-limiting example,
the mother liquors 38 recovered through 21 at the output
from the unit in Figure 2.

20 It is possible to envisage making this ligquid medium
pass through a new stage corresponding to those described
previously. In the unit illustrated in Figure 1, the
solution 3 therefore consists of these mother liguors
containing impurities such as F, Cd, As, etc... and other

25 exploitable components. This solution is introduced into
the receptacle 4 and its pH is modified by an input of
aniline 5, possibly crude, in such a way as to achieve, in
the present case, a range from 2.4 to 6.5, preferably from
3.6 to 6.5. At this pH the filtrate is cleared of

30 impurities in the form of a precipitate which is removed to
10 by filtration in the filter 9. The filtrate 11 is then
introduced into the precipitation unit illustrated in
Figure 2 (medium 11'). The precipitate is filtered in 17 in
the form of a filter cake 19, and it is then subjected to

35 treatment in a steam distillation unit as illustrated in

Figure 3. There, the steam entrains purified aniline, which



Through the duct 40, the water fromthe decanter 29 may be recycl ed
in steamdistillation while, through 31, pure aniline may be recycled
in5 (Figure 1) and/or in 15 (Figure 2), or may be used in other

i ndustrial areas. The 15 met hod thus kpvol ves a sinul taneous doubl e
purification, that of the phosphoric acid and that of the aniline.

In a variant, between the recovery of the filter cake 19 through 18
(see Figure 2) and its introduction through 23 into the receptacle 24

(cake 19" in Fi ggr%éﬁaratted S £é@ ex&hﬁpep%iﬁlééeahelRQVIﬁagggt heghile a
i ntroducti on of the cake into . a reactor not rep resented, in which

the cake is nlx%ﬂncentraﬁftH“%nlaPREFFh%SoﬁihlFP8&¥ﬁ6&§ ctmpéBndiayiRg a
exanpl e KOH, volurh&'l&c?lism@ﬁab]?ﬁ%mﬂdme fios lthensﬁlrhié[ihlrﬁﬁﬁfhf d If FAMYriage,
precipitate in vouy. of a te an a i metal, o 5 anmoni um
or of urea, {% é&%nﬁ?% ENTH? esp&%ﬁ%ﬁ? $k%y CUTZERH PR into the
receptacl® 24, the amml isnevasianty aithdd same itedhndgstecanmays beesesededo
above and the r p h Iy i ovef. u in
the receptacle %%9{589 ba2g %%ﬁe lﬁrguE Egg g?lg%g |§ o%ﬁggﬁg%BQ %gy%éh
al so be 30 i pErEpRenities fﬂéferaltn%/ metghera Liggugrdardd retqoer@tr@éinfthroelgh

crystal lisati ompand tdegRb oWutpurd, £+6h e;wmuﬁlw tih Figurdy9r.0ogesr Pehaxi de
and activated carbon, which renpves rganic matter fromit

particularly arBHTRARE ni TGSt mgtdhed OPerﬁFeﬁnH"ieﬁe the t Reggesr é’f'unﬂ%slaf’gbl e
in the aﬂD|lCaIt@m§eﬁét@5e, mbRenphasphwd«Li ki d. for example, to 1solate
13 % §P0uld be noéed t hat .t he gassag intgo_a unit for
changi ng sol ubi T1I§* 15 180EH"as FRSTE l?TIﬁ??rﬁfg Oif - FitgGpe YTOn, magnesdug,
necessarily essam isllunimisveandddeally radiocactivpossawy enetfadrs exdnphee t o
i magi ne havi ng %%%{ﬂgat a "green 5 acid", i.e. a crude acid

allty p

al ready parti urified, particularly from sul phates, by
st andard net hods, anthe present invention will now be explained in a more

15 detailed manner wusing non-limiting examples of its
execution.
Example 1
Into an agitated reactor, 500 ml of previously

obtained phosphoric acid are introduced, the said acid
20 containing 10% of P,0,, and 30 g of ore (33% P,0,) are added
to it. The reaction occurs between 35°C and 40°C for 1/2
hour; 7 g of the non-attacked dry residue are separated
using a filter; 480 ml of filtrate are reintroduced into
another agitated reactor, where 25 g of H,S0, with a
25 concentration higher than 99% are added. The reaction takes
place at a temperature between 35°C and 40°C for 1/2 hour,
the hydrated calcium sulphate formed is separated by a
simple filtration; the weight of the wet cake is 92 g and
has a purity higher than 96%; the volume of filtrate is
30 320.5 ml and the cake is washed with 180 ml of H,0.

In another reactor, 67.83 ml of the filtrate and 25 g
of the washing water are mixed with 20 g of aniline; the
reaction takes place in 15 minutes at a temperature of 20°C;
the pulp formed is passed through a filter where 35 g of

35 wet aniline phosphate cake with a purity of 99% and 71.75 g

of filtrate are recovered.



haVing a Plerrterr] content from40 to 50% In this case, the

solution to be treated 11', i.e. the green acid in this case, is
introduced directly into the receptacle 14 of the 10 precipitation unit
illustrated in Figure 2. As s said above, the nethod
illustrated is given as an exanplé wth aniline and phosphoric acid.
It is possible to provide for the purification and separation of

ot her substances and, for exanple, to take advantage of this in 15

order to exploit ceifai BhgubBabaReesctaNbatAgHeln adthirtdWebarationRE Whe
We coul d take, once again as a non-limtin he not her

) , g_exanpl e, t
li quors 38 recavétéBet RYoBRRT2iNAENERES ot plf 9 Withi34ImF4fe-unit in Figure
2. 20 It istpasshBhgstie eBvhsageimaksng this |iquid medi um
pass through a new st age corresponghgg to those descri bed previ ously.
In the unit illustrit%d in Figure 17°the solution 3 therefore
consi stssof these mosher liquors <« 0.08ontaining inmpurities such as F, Cd,
As, etc... and otheg 25 expl oi t gb epsonmponents. This solution is

i ntroduced into the receptacle 4’and its pHis nodified by an input
of aniline 5,8ppssibly crudel-bh such a way as to achieve, in
t he present case, aC?ange from2.4.t¢ Bpm: preferably from 3.6 to
6.5. At this pHthe filtrate is cleared of 30 inmpurities in the form of
a precipitate which®Bs removed to < 1-35 BPPpy filtration in the filter 9.
The filgpate 11 is ¥hen i ntredugegpmnto the precipitation unit
illustrated in Figure 2 (nediEngll'%. The precipitate is filtered in
17 in the forfitof a filter cdke318®™and it is then subjected to 35
treatnment in a steamygdistillation @Aippas illustrated in Fi gure 3.
There, the stean1enkrains purified7a§b%ine, whi ch
14 is separated for exanpl y decanting in 29, while a
Na < 10 ppm
15 The cake and the filtrate are then respectively

subjected to operations like those described in Example 2
and in Example 5 below.
Example 2
Use is made of 100 g of crude phosphoric acid solution
20 obtained by an ordinary wet method and having a P,0; content
of 47.7% (green acid). This solution corresponds to the
following analysis:

Concentrations in ug/ml (ppm):

As: 23 Mg: 3050 K: 728
25 Cu: 132 Na: 803 Si: 239
Al: 491 Pb: 1 U: 92
Ca: 96 Cd: 2 F: 1260
Fe: 2750 Ni: 12 S0, : 33400

Concentration in ng/ml (ppb):
30 Hg: 5
It is diluted in the receptacle 14 of unit 13 (Figure
2) with 238 g water, to take its P,0; concentration to
14.1%. To this is then added 74 g of aniline. After
precipitation, filtering and washing the precipitate (cake)
35 of "aniline.H,P0,", 76 g (dry weight) of the cake are
removed to 19 and 162.4 g of filtrate are removed to 38,



concentrate of "inpurities is recovered in 28 having a vol unme

considerably snmaller, for the sane initial filtrate, than the
concentrates obtained by current methods. 5 In a variant, this
sane techni que may be used to extract, this time in successive
stages, different groups of |npur9§|es fromthe nother |iquors 38
recovered through 21 at the output fromthe unit in Figure 2. For
t hat purpose the nmet hod operates over the ranges of pH and 10
tenperature, m ossi bl.e for _ex

fluorine, cadm '% ni iE YERES |P85%nﬁﬁgﬁ§gVun$ Egéil%ﬂui%ﬂqﬁﬁqﬁ%ﬂﬁ

and finally radd:pax:atuepheal/qadm*tgal $oanghxpab¢tatlon eanéhscake ;gs then
The present i “Vfr%f{? &%Jﬂ'i Y he %@e@eg%(ié D438 ke 11t 288G 3)
manner using non-Trmitrng exanples o I'ts execut1 on. ]

Exanple 1 where that @cdiicagiafatee r ebeaor ons0denicalfe prevhogslwgight

obt ai ned S’hOSphPéchoa@fdzaﬂerle%é@ggc?ﬁos/b%ﬁé' doagl @1%@0 28 300%@ RIHYGs
10% of Pl[err]derr] d_30 ore [err]Qerr]) are a

it. The reacti O%OBE%%PQH‘BétF\%eW%Eq%Ir YqvE ngh P YesT L Ceﬁkﬁ’rraﬂt?rlstlc Hodr ;
7 g of the non-gitacked §6¥uf§§1hdkl:etr&lr£ I%@Qaé@ﬁeéint of 41usthg a filter;
480 m of filtrate are r lntroduced i anot her agitated reactor
where 25 g of Fﬁ%??? f?nﬁn%% %9@% concentration higher than 99% ar e
added. The reacdson ta(kes pl ace atga tEhperat ur Kbet weer3 35[err] C
and 40[efp]C f 1/ 2 hou the hygrate | ci umgyl phat e formed is
separatedéby aq(Eu gl%ple filtration; the a%ﬁght ofs%he wet ca eis 92 g
and has &L purit4- i gher than 96%Phhe vollime of Yiltrate2is 30
320.5 m and thezcakezgs washed with 18G¢4d of; H0. Fs 1315 anot her
reactor, 67.83 m of the filtrate and 25 g of the washing water are
mxed with 20 F®t amdfine: the MBact i o akes pi%ce Nn“)ﬁ)s m nut es
at a tenperat ureote?Of&t1d€ in ng/ml thsppd p forned is passed through a
filter or e 35Hg_of 35 wet aniline phosphate cake with a purity of 99%
and 71. of ‘f¥ltrate are recovered.

Example 3

Into an agitated reactor, 0.5 litre of phosphoric acid

to

obtained by a wet method with sulphuric acid is introduced,
containing 55% of P,0,, 67 ppm of Cd and 133 ppm of U. After
20 dilution, 520 g of aniline are added to this. The
precipitate formed is filtered and washed. After hydrolysis
of the precipitate by steam and entrainment of the aniline
by this steam, the recovered phosphoric acid displays a
98.5% rate of removal of impurities: it contains less than
25 1l ppm of Cd and less than 2 ppm of U.
Example 4
Into an agitated reactor, 0.35 litre of phosphoric
acid obtained by a wet sulphuric method is introduced,
containing 32.4% of P,0,, 40 ppm of Cd and 78 ppm of U.
30 260 g of aniline are added to this. A precipitate is formed
and is washed and filtered. After entrainment by aniline
vapour, the remaining phosphoric acid contains less than
0.5 ppm of Cd and less than 1 ppm of U.
Example 5
35 Into an agitated reactor, 500 g of aqueous filtrate

obtained in 38 of unit 13 in Figure 2 are introduced. It



15 . ' The phosphoric acid obtained after separation of the

aniline by entrainnment is 10.78 g wwth 54% P[err]Jerr]. The
analysis is as follows: P205 54% 5 Ca

< 0.05 F < 0.05 SO err] 1. 5%
cd < 1 ppm As 17 < 1.5 ppm 10

Fe < 10 ppm Al 41.3 ppm

80 ppm K 7 ppm

My

< 10 ppm 15 the filtrate, ar t p t| ely
subj ected to oﬁé)rrarﬁsgr?g%ls Ecé) tetr{‘(?sefdod]@s "Hr}?eaar?# Pe}po @ ﬁ% £
Exanpl e 5 bel owWe,0, and 0.12% BXakpj®,2together with UBs.eO:%% afadeOof ThO8 s of
crude phosphori dy, ut 2 ne yordi rar t t ho

and having a P )%%Iq e?sre c%ér)r[% Dt an??&ﬂ% 7é (gr een gmé)"%ﬁ’ ﬁ
sol ution correﬂ?@ffd§lt’c@tteh@f lmpurlfteleISOerlig analleyghi; of 7.5 g is formed

Cbncentr%t'onsdda[fgrgéﬁﬁgafé@nior flltra%§on e flltﬂﬂke éﬂgg)beln
728 25 cu: 803 c2’191

Si:
Pb: 1 cogled to 10°C 9‘9:: crystaglise 1@@ g of @plllne zphosphate
Flerr]: wiZ60 a puritg: h2§5@r thaM (99%. 1Zhe cak8J €5l ]treated
33400 Concent.r.at | gn LN _ng. n1 (ppb) 30 Hg: 5 It is
diluted in theFSCEHERE &C157 13 (Figure 2) with 238 g water,

to take its P[err] Oler shonddceet naﬂewatbod that thé. pPesdott hhsensidhels

added 7409 of apj bnﬁ?yp££§{ted to"tﬂgwﬁadg %%se%khb ﬁgggglge¥g$§5&@

the precipitate (cake ant ' ne
wei ght) of théngdakéradr emany modifacasdons mLEWd ne2madg 6o it twhthkowt e

removed to 38, going outside the scope of the claims.
It would be possible, for example, to imagine that the
method could also use, during its various successive
15 stages, not just the same organic compound in every case,
but different organic compounds as long as they all conform

to the invention.



16 " the latter intended particularly to follow subsequent

operations |leading to exploitation. The cake is then I ntroduced into

the receptacle 24 of the unit 22 (Figure 3) t he

steamon the cake with a weight 5 ratjo of 2:1 reﬂm mm‘. lmnl acid

(into 28), and this corresponds td%he fol I owi ng analysins, s

characteristic of a purified solution with a Plerr]dJerr] content of

41. 5% Concentrations in [err]g/m As: < 0.5

My: 59.6 K: < 3 10 Cu: 1. Na: 6.3 Si:

5.2 A: 4.6 po - Crapms 1% Ca:

36 Cd:. Meschod oﬂqurnﬁlcatlpg by extracggon og2at least

NG L3 S b t(a’f@ to b Coqgs@tart@hl o2rbR ng/ m; (ORR) : mda

Hy: <5 usrrpe3 ° ®e to an agitate é‘[reactr(r)lr,:L‘CI)I.HS

litre of phosph&a@Prd&Eing obt ai ned by a wet met hod wi th sul phuric

igls dis I][Et[] od/li]g:ed 5 arsczloes'u@ifud]g 5% pé thn&ho[n@,rdﬂum %3 p&mafggﬂland
ppm o ter iluti are

this. The compeMiGi 4reEh &%Efe ?“FFgEBFSdenB MBE’H&H SAft ‘églCh has

hydr ol ysi s a m@tleblm&epbécapnﬁateb@sustcamﬁratfrde:erﬂrr ahererivief skhee due

ani l i ne st ea the reco phosphoric_.acid displays a
98.5% rate of r%réo\?hﬁ S'Lo aﬁthp BT 17 el Ofil cli’al ncgp Bs %%ﬁnl%% ORe %rp"p‘?r{%f
Cd and | ess t hamcZippmsoftds provided w1trE>aarﬁ)¢e=,e Jelectron pair] nthe afiree
agi t at ed jeact of,) 439, f- BhosphoL =Tl g ?

sul phUI’IC rret hod l|es mtrg(%)uceg P con%allnnlrr?gs %%tt;L hFerr éaerr
ppm of Cd and 7@theH PRIy Eried PyotheomoARFHLRe ﬁhésaﬁé@aovﬁdth‘P%Sl

precipitate is fdarﬁtying as wedNdakSl¥@sheshadddded! edom kLB eer&baatar@ﬂt
by aniline our, the remainin Phosphorl C a% I d cqr&t a| ns | ess than
05 ppm of Cd afd S EESAEGRF T AFCGRLCE Trom one of The sald detive STtes

this addition being carried out in a quantity sufficient to
15 give rise to an equilibrium reaction product between the
organic compound and the said at least one substance to be
isolated, a reaction in which the difference in pKa between
the compound and substance lies between 0.1 and 5, and
sufficient to cause a precipitation of this equilibrium
20 reaction product in the form of a precipitate,
- an isolation by filtration of the precipitate and
removal of a filtrate,
- an entrainment by the aforesaid vapour of the
above-mentioned organic compound from the precipitate, and
25 - a yield in purified and isolated form of the said
at least one substance to be isolated.
2. Method according to Claim 1, characterised in
that the organic compound is chosen from among the group

comprising the aromatic amines, pyrrole, thiophen, o-

30 cresol, C,H;0 (particularly m-cresol}), C,H,,C1NH,
(particularly monochloro-2-methyl-2-pentene), C.H,,S
(particularly ethiothiol-l-propene) or C,H,C1,0,

{(particularly ethyl dichlorocacetate), as well as the
derivatives or isomers of these compounds.
35 3. Method according to Claim 2, characterised in

that the aromatic amine is aniline, p-toluidine or



Exanple 5 35 Into an agitated reactor, 500 g of aqueous filtrate
obtained in 38 of unit 13 in Figure 2 are |ntrodu

17 corresponds to the foll owi ng anal ysis: jﬂ’bl“[wumwm !HL
0. 1% of Fe203 and 0. 12% of Al[err](Jerr], tog f

CaO This is m xed with 85 g of arJngIlneatapH>5at 102 err]C A
precipitate of inpurities with a weight of 7.5 gis forned 5 and is
separated for filtration, the filtrate then being cooI ed to 10[err]C
to crystallise 130 g, 0 nili osphat e purit t han
99% The cake i ”T‘?gg{{iag"napgghgtg%?a?ng %o TEh%ure _1%3, Itih 1

shoul d be under phosghéhes, t heylpdsd®s | neent icbdordde8, oxn aésa,ay fhenz ed
to the nodes of 8?%9%%&98 desgrifed,aboyge  1ower ANhUSAL JBMh; trogenous

nodi fications cou to 1t wthout gol ng outsi de the scope of
t he cl ai ns. derivatives, \/\Bnlﬁhﬁérpé%ﬁ“m‘% for exanple, to inmagine that
the sethod couhd al ge+HSE, Q@éw@m@s AT IS &wcceighmg 15 to 3,

stages, not just the same organic compound in every c
di fferent or ganfReEBRpBEAESIadn SRGtadhen&rddry POSOﬁPB%lseS an ta@’tfr?etlon

I nventi on. of the liquid in order to disperse in it the organic
compound, which is possibly introduced in the form of an
emulsion/solution.

10 5. Method according to one of Claims 1 to 4,
characterised in that the addition is carried out at a
temperature lying between 10 and BO°C.

6. Method according to any one of Claims 1 to 5,
characterised in that the filtration takes place under

15 vacuum,

7. Method according to any one of Claims 1 to 6,
characterised in +that, during the isolation stage, the
filtered precipitate is subjected to washing by an aqueous
solution saturated with the aforesaid eguilibrium reaction

20 product. _

8. Method according to any one of Claims 1 to 7,
characterised in that the stage of entrainment by wvapour
comprises an injection of vapour over the precipitate, in
the form of a filter cake, and an entrainment of the

25 organic compound by the injected vapour.

9. Method according to Claim 8, characterised in
that the entrainment by vapour comprises an application of
1 to 2 kg of steam per kg of cake at a temperature lying
between 40 and 110°C

30 10. Method according to any one of Claims 1 to 7,
characterised in that the stage of entrainment by vapour
comprises a mixture of the filtered precipitate in water,
and a boiling of the water which, in the wvapour state,
entrains the above-mentioned organic compound.

35 11. Method according to any one of Claims 1 to 10,

characterised in that it comprises a treatment of the said



CLAI (%) - B 1. Met hod of purification by extraction of at |east
one substance to be isolated froma liquid medium

sing 5
2N add tion o the Iiquid medlum of an organi ¢ Wll'!!llﬁlﬂﬁuﬂﬂﬂrmm' ch

aci di c-basic character in the Lewis sensé%ue to at |east dne*atom
of N, O and/or S form ng one or nore active sites provided with a
free electron pair, the free 10 el ectron pair or pairs being in

resonance with ast on ot her pair, carrie the IS
conpound possi b?é fes CQJ} yiHPsIEnus | tqt PgastS Og%Q ydrogen a om _Hh
subj ected to anpurifiedel fotmonegat ioxder cém ngefipgm oheacest hef s@rgagetd ve
sites, t hi ion hei aLried | g i tysSadfigd entaddp
15 give ri s% r?%%gﬁ&%wl ?%%?g?n&r%acfl ogé%r oduct et weexp t he * °
organic corrpounaumﬂequﬁetém Pyat acehsetemhe caghoranck t 6TH€r to obfagPatded,

a reactiog in “@é@gléﬁ§lgééfQ%ﬁﬂpeofntﬂﬁaéﬁﬁgﬁﬁﬁbe or suderamEoued and

substance |lies between_ 0.1 and 5, and sufficient to cause a
precipitati on otSPhREe8quili bri um 20 reaction product in the formof a
preci pitate, 12. Methoanabealraﬁhgntby anyl torat | ofi Olaths preoi pilt,ate

and renoval of a fil an a .
aforesai d vapou?h?ﬁa‘?ﬁgrlse T bl(E)r\I/‘—“eJc it |C(5)rtf1e)(flosregsd |%§€%%pl(§§%qfsr%ééﬁ
precipitate, andt@3e, a stage-of stoyage dandVgurifarsbert ofothe &d emadf
t he said . ne substance to be isol ated. 2.

Met hod atlz(():ordl n%g%Cng?g%ﬁqgl characterised in that the organic

conpound i s chosen fi8m alehgoéhecgpadpng to anshrfte sPhgCLAE™Er dmd 2.

am nes, pyrrol e;n5PhEpPBERseq- 130 thatcrlecsoéomprlé\ekgo the( paddi€idar by the
mcresol) Cerr]Herr]CANH err] articul ar

nonochl or o- 2- nePRYRL2CpEATRARRS in @[%?Y‘}‘H[% 3§e and Q/S(Jrf?i]rﬁfl%tﬁeé:ryicg}lng
ethiothiol-I-prepefgls orgdnic cqne;rcrdrht{ e ]tﬁle[ Eﬁﬂ]l.@él.ehr ktage, and in that

Do A8 LAY LA, S g e, S
characterised i necycled tfhdflowhegardentstegeri o estapininart Pyt FEFAHITNe Sr
separation of the organic compound in a purified state from
the liguefied entrainment wvapour.
14. Method according to any one of Claims 1 to 13,
20 characterised in that the ligquid medium, from which at
least one substance is to be isolated, is the aforesaid
removed filtrate and in that the said at least one
substance to be isolated is a different substance and/or
are different substances from those previously isolated.
25 15. Method according to any one of Claims 1 to 14,
characterised in that it comprises
- a first addition of the said organic compound to
the ligquid medium, in a quantity appropriate for obtaining
a modification of the solubility of one or more impurities
30 present in the ligquid medium, by causing a precipitation or
coprecipitation of the said impurities,
- a separation of the precipitated or
coprecipitated impurity or impurities,
- a second addition to the remaining liquid medium

35 of the said organic compound which, added to the first



3-net hyl - 2-napht hyl am ne, or their salts, such as their phosphat es,
sul phates or chlorides, or else their derivatives, such as the

4" Wethod “according Lo one of  Oai i%%es’l "o o | INERTRERR BT L.
n

in that the addition conprises an agitat of the Fiquid i ofder to

disperse in it the organic conpound, which is possibly introduced in
the formof an enul si on/ sol ution. 10 5. Met hod accordi ng
to one of dajns .1 t | LN cLhe additLongi s
carried out at%gdg%lonTéﬁ%%é%?%r%h?ygagﬁg%%ﬁ%%ﬁfg%{aﬁggg%fgfrfgzgé&g& @

6. Method accamigigpitatinn ok Hie Gaddrequitlggium reaci@ra@mOGUEdd in

that the filtration fokegDlagce M aiky to ¥AGUBRL of Claims 1 %o 18ebhed
according to any one of Clains 1 to 6 characterised in that, during

the isol ation sthgehatacteriseqin oyt prlei piaule Fedivhj 18188 PHURRYRI ng
by an aquegous sgolutii Wi Wr @ Wrdhrhodild ddid ahdr esaitthaequit! cbmpuises
reaction 20 pr oduct

) L .. Met.haqd ' . f_.
Gam to 7. PN aaaitinn da TR R UOIe T a T 2ERE EA MR
Vﬁpo?r f cgﬁ?Fkﬁﬁﬁiﬁnp¢@$Eblyomnokheapmmﬁeo$€mt&he:bre@i®¢tate,r9nch
the formof a filter_c ad . ent Lai.npent. o 1 LC: d
Re *La£d Sus80d:80¢ g;pa%lﬁéggoffo cé\{%ﬁag ?ge%{g?ﬁ]a%wm@un

by the injected vapou . acco
characteri sed ithe phosphafte t &M reggansit IPRAPEYLr conpri ses an

appl i catjgon of arl ﬂébl%d&%rpfofsttﬁén%ﬁsgpmt@foﬁeﬂﬁ drgRnliTBeMAbURE,
| yi ng between 40 and 110[err]C. 3 10. Method according to
any one of C aiifs the gfogm of a rectE%ed in that the stage of

entrai nment by vapow removalQra SEsl @rafieiddrecannidie fnigurereicpr eci pitate
in water, and a b0|I|an$f tq§7mater whi.c e vapour state

in th
entrains the above- RIS ETRIYIGENI Y SERBINEE Ine Bud®or38A4G 2bAbSuna

from the filter cake, and
15 a yield of purified phosphoric acid.

17. Method according to Claim 16, characterised in
that it comprises in addition a sulphuric acid attack on
the phosphate ore in order to form an attack solution,

an input to the attack solution of a first part of the

20 said quantity of the aforesaid organic compound, so as to
achieve a pH value lying between 1.3 and 5, preferably
between 2.0 and 3.5, at which a precipitation of calcium
sulphate takes place,

a separation by filtration of calcium sulphate in the

25 pure state, and of a filtrate in the form of an aqueous
solution of phosphoric acid, and

an addition to this solution of a second part of the
aforesaid organic compound which, added to the above-
mentioned first part, reaches the said sufficient quantity

30 to cause a precipitation of the phosphate of the said
organic compound.

18. Method according to either of Claims 16 and 17,
characterised in that it comprises a prior adjustment of
the H,PO, concentration in the aqueous solution of

35 phosphoric acid, to which is added a sufficient quantity of

the organic compound to cause a precipitation of the



35 . 11. " Method according to any one of Clains 1 to 10,

characterised in that it conprises a treatnent of tU
20 at | east one substance to be isol ated, ﬂgm’"ﬂ m” g[
purified form in order to renove traces %f organic Lsubst anc
particularly by hydr ogen per oxi de subsequently by activated
carbon, in order to obtain a 5 decol ouri sed form of the substance or
s?bét anceslt;) bi I sol at ed. 12. Method according to any one
o] ai s o] t | I t4+G0 fien

i solation %?gahat ?a&?& c%ezr%atﬁ'%%agcg m;)%gl}‘ dr t?a%rs)\?)%??éo]fﬁf hgg I%‘elwlat%éarned
10 precipitaf®. and 40%. 13. Method according to any one of Cains 1
to 12, CharaCt?ﬁ'Seﬂetﬂo&hﬁEchdﬁﬁgp%bsﬁﬁytB%eaéqlUralmﬁ teheo 18,
organi ¢ conpound in a crude state and possi bl recycl.i ng, of this
organi ¢ conpoundhpRagheT afafHt FBntEFé'gét Eﬁ’aprs?ﬁafn 183431400 hossi bl y

conpri sesg when the grgﬁ&lt@x@orwwwbm StRet cake off etml pHobphbvei bg tthe
stage of entrainnent by our,

epar at i f t d
in a purified sPéQ@niLFoﬁPm oundy ﬁBdI ?qﬁ%i‘i‘gﬂé’gng?fg?rgr%rrﬁgvgé %‘{"ln&%’g}&@
14. Met hod accopdkag td}apaameanefofca{deaings 4 tdsplacehent chfr &beerdrgahic
that the l:gulﬂgnggéﬁgh a ro@h§hf89m§Elan othgaéﬁeQnﬁhéggﬁégéce is to be

I sol at ed, rate and in that the said at
Ieast_one subsaaneetralb@en§obat@éppgraoﬁl?F@r@ﬁgaéﬁﬁsFﬁﬁE%u%@d/or
are diffegpent substagggs f§9ghhh8§etﬁée¥5935bihé§0b§£§ﬂ1e35phosphate15
Met hod according to any oné of Clains 1t ar cterl t
it conprises 20. . MetRod §F°§9&P€| GH 6Pt I‘?é’eszﬁ Cg‘radérl‘ﬁ ludq
to the |i gukdabRdiriBedi Nia queati tyhapariepridat eeidumobt ai ntlmg sald

filtrate containing impurities and in that it comprises
an addition to this filtrate of the aforesaid organic
15 compound, possibly in a crude state, in order to reach the
said sufficient gquantity to cause a precipitation and/or
coprecipitation of salts of the organic compound and one Or
more impurities,
an isclation of the precipitates and/or
20 coprecipitates, in the form of a filter cake,
a removal of a filtrate possibly containing other
impurities,
an entrainment by vapour of the pure organic compound
from the filter cake, and
25 a yield of a concentrate of impurities.
21. Use of the method according to any one of Claims
1 to 15 in order to produce or purify an acid, in
particular phosphoric or sulphuric acid.
22. Use of the method according to any one of Claims
30 1 to 15 in order to produce in the purified state an acid
salt, in particular of phosphoric or sulphuric acid.
23. Use of the method according to any one of Claims
1 to 15 in order to enhance the economic value of mother
liquors arising from a production or purification of acid
35 or to produce anhydrous calcium sulphate with low levels of

impurities.



a nodification of the solubility of one or nore inpurities 30 present in
the liquid medium by causing a pr eci pitation or copreci pitation of

the said inpurities, a separation
precipitated or coprecipitated inpurity o u,&gm“‘ﬂgﬂ "L
- a second addition to the remaining I?%]w d rredl L aid
organi ¢ conpound which, added to the first

21 addi ti on, reaches the said sufficient guantity to cause a

precipitation of the,sai eqw i rlumre tion _pr.odugt. ..

Met hod according to %éy q‘he e & & r%etf éﬁc}ng to °pE Ogﬁapgcf:érgf‘rs“gd
in that the Iiquith nediipnorgeantageedben &atescﬁmmoodesialanadte pRogplieri.c
acid and in that it f@”prds%e%f the m ethod! dtm%“tfooafng Sn20bYt £e3ifk

t he aforesaid organic oun possi in the crude state, 1 n order
to reach } h&osdisd fax f'ﬂﬁ chEequBARtt Pft cﬁ%%spr@é?fbl Lpdpskraes
the phosphate ofydmeaar %é?r-(}ﬁm@ig\d sh@ar refinddy i 80l atiom @hckbeies
phosphat e of the organic conp inthe formof a filter cake,

a renoval of a TeFIPH c@ﬁ%ﬂ%&ﬂ?ﬁﬂfﬁ% es, an entrai nnent by
vapour of the pure organic conmpound fromthe filter cake, and 15

a yield of purified phosphoric acid. 17. Method according to
Claim 16, characterised in that it conprises in addition a sul phuric
acid attack on t he phosphate ore in order to forman attack sol ution,
an input to the attack solution of a first part of the 20 said quantity
of the aforesaid organic conpound, so as to achi eve a pH value lying
between 1.3 and 5, preferably between 2.0 and 3.5, at which a

precipitation of calcium sul phate takes pl ace,



a separation by filtration of cal cium sul phate in the 25 pure state, and
of afiltrate in the formof an aqueous . solution of phosphoric acid,
and an addition to this solution of a second part of the

af oresai d organi ¢ conmpound whi ch, added to the above- ment i oned
first part, reaches the said sufficient &L‘fantity 30 to cause a

preci pitation of the phosphate of the said organi ¢ conpound.

18. Method according to either of Clainms 16 and 17, characterised in
that it conprises a prior adjustnent of the Herr]PJerr]
concentration in the aqueous soluti WS phosphorl C aC| d, to
which is added a suffi tMebhoduahtphyibfcation by hexira ] B

cause a precipitation of ;{1884 medium, and use of such a method" 22
phosphat e of the organic_conpound, to a val Ue 1ying Detween 7% and
40% Mg BhofetPod Pa’éétfrldiat’fg‘qu By onerapteni @f 16t olegst one

characterssed i gub88inté €6NBel $851bReaddirbn0B Jiquid medd Ul XidEnHAeiiMRen
t he cake of the phos hate of the orgcarly c conmpound and a sol ution of

an organic or iforganfation tBaséh‘aca of %faudhg FIREH aGIRARUG
t he organic entﬁ@ﬂiﬁ@h]ﬂd ahesdppumt | enich avaat her rrpﬂmhﬁ 6w1th an
an entrai nnent bc\f apour of tﬂe organi ¢

c 0
t he sai d ot her %l elaaﬁﬁosfj atecter 4o ehe EﬁUiSI\/EFHSS gélgo (? r?g‘ téaaasn
one of Cains 1r8n$oam9m of N, @hamdloer$ sBerning ke tde Manpliattiad wihtes

the said {nfé& ?éz?t g,qr.ghai ' @er”@ﬂééﬂr%gx apg; i n ttﬂ% 'ﬁafP”BE' jﬁ?\%se

an addi t| on tothis rate of the afores ani c rrgoun
possibly in a cRPHESsRIAT | iR o REONB G abhth hé‘ 1ea$§a|Qi‘93u‘P hefemeir

quantity to caus&raidd sy HHaAMARANY Okhis addition being carried out in

a quantity sufficient to give rise to a product of an

equilibrium reaction between the organic compound and the
15 said at least one substance to be isolated, and sufficient

to cause a precipitation of +this eqguilibrium reaction

product, a filtration of the precipitate and an entrainment

by wvapour of the organic compound from the precipitate,

with a yield of the substance to be isolated in purified
20 form.



coprecipitatidn of salts of the organic conpound and one or nor e

i npurities, an I sol ation of t he precipitates
and/ or 20 coprecipitates, in the formof a filter cake, a
removal of a filtrate possibly containing other i mpurities,

an entrai nment by vapour of the pure organi @ conpound fromthe
filter cake, and 25 a yield, of a coacenirate of I_npuritres
21. Use of the method according to/bny o] ] ai ns 2 1to 5 in

order to produce or purify an Acid, — ——rtrctter—pirespRori c or
sul phuric acid. 221 Us hod jaccqedi one of
Cains 30 1to 15 in order t roducdiin tH purifiled stgte anjacid
salt, in particular of phosphorij ulphuriclacid. - . Use of
t he met hod accordi ng Cgm § 1{to 15 in order to
enhance the ecohom c yal ue |of thgr-~ gﬁcugr arifsing froma
production or purificationjof acid|35 o~ o'ﬁTﬁéﬁE@'anhyd@ous chl ci um

sul phate with [OW Tevers o1 L_ TITpuT 12| 24.
Use of the method according to an?‘?ﬁﬁ?cﬁftﬁ%ﬁ?? +—+o6—-15—+n-oef der to

1 1 O
soften water or t i 4at e seawat er. ‘ 25. UsHl of the ngthod
according to any mdai ne 1to 15 fd 2

di scharges fromindustries 5 such as paper-naking, sugar refining or
fromfactories maki ng or treating dyestuffs.
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