GB 2 057 414 B ° 1 SPECI FI CATI ON Treat nent of Cal ci um Al unmi ni um Phosphat es A
The present Invention relates to the treatnent of an ore substantially '
conprisiing a cal ci'um al uni nophosphat e to extract phosphorusGbnz toe jp{ @ of 4
[err]. 5 TS Uy e KowT ot T eat At urat phosphares Wi
strong acrd sul phuric acid, in 5 order to solubilise the rock

and recover %g? @%m&'h% hﬂn“h%ﬁbﬁa@ | eachi'ng solution. In general, the
phosphatic r S used are cr um phosphat es, 'such as apatites containing a
smal | quantity yhé peﬁdaernvma.a}eﬁte%we #SatAlot B B S5 sibistahtidhP corhARY 8 BalciGAl Ci UM

al um nophos gibminephogftiatd to esradDhosgharu inthé faFrh yf F,ound i n the Thies deposits |n
Senegal ; Sher e ldias lwhgibeamkaown moteatowtural phdsphatesrwithacstrond acid)such as sufphuric acid, in
advant ageousfdﬁféﬁm!\'b‘“sia§"°a1>°§(9"'am°@letﬂ)eBm?pm ic ?16 éhel"i?celﬂﬁl%i""t'?m s ore is

general 'y inmi 'ﬁ GELL E aarr itgs g ?s"‘a“
cqrpos t1 oni ry«a%érm e E rrrrr
Nurrerousmrﬂ,q,g S\F‘aﬁta éd(ﬁnﬁhﬁé? Qo&fp‘a ?:ﬁ horfe', acl |s$>'rH>n §§§ mtheform of 10
utilizati Ontvﬂfpﬁa shadifigsubt tﬁWlﬂelﬁiaél'&:brﬁ sitioh syarﬂ ;ﬁdsﬂrma Nﬁ% :
Exanpl es of CéAly (PONLOHRH,0. Sdmebisprsessesthav airaadp bdey piobasedionts epéuowem;l u || onof

al kal | ne | emnrmy\d mm eart- alw alnmamlwswwm@m hmf eemelmuemnawbevhu

15 netal Hb) 5‘?1“%29’“ e éq| r}fb e,
and rretal?u .g}: III t@ ; dgg‘ﬁ (faig'?’ kmeg'};}? wﬁ E’" 15
~acid, whi

phosphorl c a,nmemu.amsmgn;i glat e soﬁjﬂ t1on, |s precr pitated |n t he form of

alum e.g. by g(dhdg em&'rwmrbhauém%meﬂ. rgga&&aﬁaﬁﬁvhkﬁ%hg &ficult

numer OUS26O{Hélsﬁﬁ%réth%ftﬁOQﬁeruﬂﬁnQIilfbrp%éﬁﬁﬂﬁs r ltrﬁ inBW Aeldd dnldiofibn By-ptoducti@nat 20

separati on nfs difficultab utiTiséliFoinehia rdsdnthepire agtused h anlirelsthisliscede and thedmdugingisds and

of t en by- pr erbkiog sn intustrialtyprofitablg prd¢es$ foc leh¢hingealgiuinl aluminopFesphath pres arwemn ot hey

are not useEPpéﬁt'%ﬂf"i"ﬁ'd'wgtqf:f’aiWSB@e'a? @‘:Blﬁ@b'ﬁh'ea‘i"?ﬂﬁﬁecff’ i Sé seekl ng .

e ey By ol &fﬁéﬂf : Lg%i%?ﬁ ;gggx fﬁﬁ.%t‘gz e e il %‘;g.%; DS 56
ke2u

The present gdidi¥, rHeh&H‘mEg.ﬁas ejorga oS@QH(&EMty @.tap pi\cﬁ H@ﬂnﬁmﬁ@‘aﬁab\‘m

~al unmi nophos fHaabs), th@al@mlrﬁﬁn aﬁﬂnﬁnﬁmblﬁtékl iMthelahtdrou Statama\&n@mmbméauon rate in

~concentrat edla'sutlphmrthan tieose df tetirated guipltestapdpiphesnhete idner '@ given 25 tinme, a -

past e i s30bt ai Nesbowraine with yheppsbritaiveaibn] HBsphBtcYoiK BubBEIly Bnstitié yGhiedm 30

quantity aneuhippplsgeteewhield nag cortaly ironend sthiet metals i sbiakk cdnoerofaticrisis Rachedby a - '

sel ecti vi t yPrgeess evhighd MMSOC&MWI"WNW eaedf @ﬁncefﬁreted sephuric adikin

al umi ni um affaichiPyetriseNg ’f‘é%sp N %a'a'ﬁ gy %R/'P optained in the

o] rs er m
sol ubi | i gg! gﬁ{r&a gg& Q!’ b Qagéﬂu %ir i ‘.‘a,téiirrﬁ‘ﬁﬁé@ﬁ%é‘fv%‘#h P ot
phosphat e acid and sLBhie &8 te\th <.‘Y6 fed {aﬂé’ W fA&bns 8f water or
phosphati ¢ 5 Epeycled! saoaabnoa.bﬂoyrc mmkmﬁuuheeh@sbm.ah @b tHat therd duged @ ekdphat e,
whi ch nmay cosities thatsplortangially cotthies alaminBuis calaluns amd dosslt»wmrftonatm starging fosk, bebibhed
by a pr oc es%“ aqqeﬁm |pb¢$phcn@ ang elphdriq asikphpse, wdphzrs mraiqql When r-w@rﬁieredfeatures

| concentr Efﬁﬂ’ : %EEQEPIGTPWG °srsem H"&a‘g E gg fum, eplqiyge 40
al umini um  FERELITS PR I %%ﬂ Eﬁﬂ%‘é%t FReFbr up
to 5 hours é’écon%aﬁdé‘mﬁfé%&lﬁuﬁatﬁ QV&ef &nﬂﬁt@ ’Htﬁ@ resdReiR ﬁtn&@ﬂfs%ﬁ‘cm&d take-

al um ni um 36p wmu\hﬁlbﬁif&eaéléiilt'ﬁ@wttuﬁﬂd)baﬂé amarawlmatm 6tipabte Magat rétio heween 0.2:1
sabst ant 4&l and Sahipyaterahcbetvorem0.8: Dayelt 1Rt mteknpeﬁﬁqudtm\pmc:cprafemblv betgreen O 45
sul phuric a@df0°EHer ayimaketweear rmrmw-gbi heyr. otsfarabl § tod Steikdesup. by neans of -+
water or a recycled aqueous phosphgxi.c and/er "sul-@dug%ic -acid solution, so’
that there is produced (a) a sol i 8l.9esi due that swdsé anti-ally contains

al um ni um cal ci um and possi bl y i f%8s from t he starfi?%g rock, -and (b) an - 50
aqueous If;‘}rosph.(_)rl ¢ and sul phuric d. phase Wwhi ct separat ed. Wen =
various preferred features 40 ar us&ﬁl ~the chionetric excess of :

the sul phuric acid, vvrth respect to t n|u cal ci um 40 and iron

i ons cont ai ned Beforg heing;tesa dW"E "ﬁlﬂ?ﬂ‘g E" ol sé YBS?P dg
and t he %5 geg%ea é@fé‘ ﬁt‘ge d %a'? "zgﬂeé sﬁ%ﬁ%‘"ﬁ'ﬂ% f L bte'ow
bet ween 230 an hoSBnafic fobk i8 prefrdBRiREin Bide to PrevertailiRh | bﬂﬂe raschnrget.rsrwred
embodi ment s add. HoWeveRitaSsrferabl Yi61 daiciad inloFdr ©0ibfotd the dfféctibiitthe B{AI i Felzelvaivity  Of
t he resultlagitbal’p.,a@nbn iells carried out at a-water paste wei ght ratio
bet ween 0.2:1 2J%etesm 90®emrat$ﬂsgfpbmr&tﬂc»y ﬂmvmnd@e@rq"vandngla @ncerfrata&n ajove 90%
-tenperat ﬁ? eawrg‘wa % ngg# e'e"rtre rg ] (\:/}g‘ a%c gumlnophosp ate
ggg A)V\iig 0% m cgrd g to emven |oﬁ q)_:gga?adf:s\? |¢;'r§astf‘?c @En’g nvertlng all the
.CaO = = 5% 50 H20

16% M scel | aneous 6. 8% Before being treated with sul phuric acid,
~the initial phosphatic rock is finely ground in order to increase the
-exchange betmeen t he SO|Id and I|qU|d phases. The grains of the rock are

Y e I el A ~SN o o

60



8 term

66" Zhe quz

concentrated sul phuric acid nmeans an acid generally having a

Bicentrati on above 90% 60 and preferably above 96%

antity of.concentrat ed sul phur| c acid necessar f r t r4eati ng the

~cal crum aram nopnospnate acTordrmgto—the—+n

the @ 2 0'57

| a4 &gﬁé é%-%‘aﬁf"% .Li s}eﬁﬁééx,ﬂa: g*tr“ﬁg?’%gztﬂt e ilifléﬁﬂs? Relutrg)ghiptyettiahs in

order.-to:

' tioh ml
~calci rmtubﬂisatibeviplarﬁhwamuﬁﬁdH S0) redfédal’s dithiom
anhy?irand somesidse tarern whannise éxessog&amh 'o e E '

Mdaition, itha S :ﬁ r& ecome an dro%s at "t he

eiha zgnce t he™

a decea

leld is
| i nkedPaeuiar thersy: mmusmmaumm resulss sjhmhattmmudam dqamtnﬂrm ésaswl it can¥ 9

decr eases

ro_when t he-excess of. sulphurlc acid drops

5and cones cl o
Wt hout wishing to link ?ﬁ?%oo\'}ég'wzﬁwaa‘“z‘@4baf5't'=”9uI ar-theory; it is thought

t hat :t hes

u ihati r ni 2 b t Du
cal ¢ mn?ﬁe'i’?fﬂf’a‘%?&??ﬁﬁ%ﬁf s Bl %S%ﬁtt@eﬁmﬁ R T 3 [J'brg

-al Ut reeldm qul yphosphat es .and consequently it .1s necessary dwg ‘f%?ce t(he _

equi l i br|

- 10It

this

andss
- wat er ,atthb

i Npr owewEss relatieaa the stﬂndlhi&rmtrv totebed Bﬁ)ﬂtcﬁlﬁ lé

teu

Qgerefgmgg!gat(ufls m] Iathntagenuiﬁb mﬂydiiwde up this excess of sulphurlc acld :
offt El‘ tmpg§tqugtanql sulphwtic cathinatiomarelabssubseqpent tontroléa/ i de up
étevtié%wetq'i &%éalem-wgoroirs nompmw{mliqct pasting

ANy oF #'E’e o {9 ¥ st exiane egl -
aggauéeadhmg Iahzz,,,dﬁ §"° 3%‘1‘&‘!'5 e 'qu?“a‘?i’ | sthot

fckién Weereécﬁl?ﬁ ea‘:‘“‘:"O“s

orrof

1%:&(% % o e

take apﬂstma&wxmdsae beingpreforblgyaboueal§iCES The 15 sel ectl vi ty e process.

i nt roa% ¢ m°'°

phOSphﬁfnteﬁra’i?&g%? eé;ﬁg cith
St oi Cbéiftgmydrayed tbh gl edé‘é\' nd 9t

gg vteremedefﬁhtheumﬂeao amaﬁwt:mrﬁéneneaawa&mzddimbe
od

‘fﬁ“}’o,ﬁf 6 n§ and pastl ng/ cal ci nati on of" the20

ft %3& ﬁ'tqpmmeﬂqreclq he

' utra
fhﬁ i

re t
'tenperaactmneomwbngehﬁvdedtkyalﬁ%ﬁ@@dﬁr Qap’e’ur LG tigh & ture Eﬁ?
r e28t pastpdire tsrtmfun@mestagmmnaédvyhudtmmqﬁbnmlmuaﬁ@h Bub asmd}%é o?{habh'ey 25

bet we H'“

20 . Dujy} ﬁﬁf ) !

aci dt {agcp%aqmg i S§ 0 F’t? naeqsearand acid
Or ‘30ecdnipatibie @ith Sr? mgﬂnﬂ%n@d fég'g fe t:% 'd o?ﬁéeﬁu?%Ty erg ult glpﬁ %H Lo
gr eat Beyoud 2502 € digare extsianmmdxlﬁtﬁm& aukd lb§hﬁdn8 BéyoHd 560HEE

_nnqﬁgq eonprattakeamlbam;erbm«uaﬁqu&ﬂm leEtiity bf. :
it ature 1902€dhhmgomés virtiayaur i ¢ -

109, Wder

t he r#avery fastand mhhre is @ rapjd dehydyatioe vfths adllbr&te%ndefd/&t@ﬁvevs%musduc el s t hen

.' paéaﬁeﬁiﬁymﬂ e

al LM Wi A plegted 2?{5‘ g in s wa thstythwais@r
_consetqu%g;ghmgslﬁ %{el—/‘{d) gfg ie! %b%%‘ sgﬁg '13{‘)’ [y i

~ the pastCugrehmmple/mtaw'aetudnan b Bty ﬂfd nih 1%% %e -
de ‘dndiddopise al uni ni'um' and i ron sul phva't esu Bet vveen ’ﬁ :“Fe'rr

‘e‘t"d [thesglechvity.ipeobably peis teeilt afetmsindransé inahd piosbaion
rolsthe solublllsmg rat'e "of the _
and 35

"si'ble to.
5. the

o 'SS gr Yhe r&teqﬁqquaempmpmrumbﬂao i 269°Erlinkelt vaiththe prefead RactdR dme ong e uent ly
: t he _

Pr OCERatic k&

* Beyorktagy Tho bR L .
al 4 cagiv rhike:vmaahﬂéh sﬁgﬁdgrﬁlxﬁlieﬁ'o‘{lﬁr idita @o?tth ﬁﬁm t%alclﬁg%o ﬁormm dr a%on R

sel.ecti V|t are scarcel 30 compatible with an + ndustrial

@ prece iog §?’F}§BF’E€ knewn rqacwrapmatgmsmh d. 30
érﬁgﬁlﬁr%th% xta 99%?:% 'gﬂ ngl{rg? ra 5’9? eq g‘sd'ra‘ﬁ(?’ﬂ raed 5000C,

of t.Hbe. mmqghattw thet rigwues arsintadiiced coftl. Dulﬁtgrtﬁéilﬂlﬂﬁllnﬂﬂn . Whe Q%uratlon is not

[err ]°§'B‘F’8

i ncr
T% %@% "d%;ﬁbﬁcf%: r |%“ sa W‘%}e’t% EW ?ﬂ"e?usehlethre Ppcdetarmingtjvei n such a
the tvh&mtcemé

mapt'wavdpke;nlaee andxnide thia derapmratarb ito/dsthgt asioD e.b y as a result of the
Pt'tecwﬁsemceuoﬁwmm ericib atanend ithqreactiphoagliasoeletiat med. 35

lubiisasion yielp.dpgehesqual 59 o

rl#Al'o? Fésel or | art] r8 rtmi l‘ﬁ)ﬁm B%%g waight mtio ddhegrke-yross i s

35g of V\Iattttersbﬂme gy, Glﬁe rikut.es ccpmrammﬁg PastiRy @M intRbAd 13 P

| G xcess of
: 0 5 SEE@HW'%H@MMnyhe pasting-eaicinbiion thinperatlre rde iNe Serall B é%ﬁiﬁﬁn‘tﬁé é@? s of
Q‘? QE«Z % %‘ ﬁéﬁeqtb@wn@efmm the ¢ase pfincrésing pasting iamemteésqwoea react 5®n .

t enpca{
40 t Qmétl“E

b"'ﬂat'?tk'ets ajgpineraapgs, rteqteherse@cmtstrodumamne of 3
§003€+the)P:Cs solybilisstioned i n a

Eals

knOWﬁtaklﬁﬁﬁNvélH% afi RétitRd d&ﬁlbllléé% ?Bzgﬁﬁ:fu[ng %fﬁge’fcgsof qu.r)'F "‘é!"?'tsa%‘t'tyrthw th a

heat thedron aibalyrhioiemisaipkdts solybilisaticn kindties. F&? 96dd FPAI JF Fe! S cfivity

répary Gheontiolidd Wﬁer&ﬂd—@&éﬁﬁﬁ?ﬂhﬁ%ué %tk;w&s Ws&ﬂe gécraﬁs%tlt tRJml ect
pre pa?'ts gt ajampgratiredislow 10060 andiefetably helow)50F C, waiticilard fér&.ﬂ{e%e.h

t he"

conponent
whose dur
t enperatu
sulphurlc

@wgn xture to
 gfranienen lpwerdprgpasatei. where it i s cal ci ned. Normal |y,
s of ‘the mixture are introduced cold. During the initial mX| ng

ation is not critical, reaction may take place and raise the

re to as hot as [err]. Once the calcination In the presence of |
aC|d |s at an end, the reactlon nmass |s cooled It then undergoes

o Y N o o o



In the same way, 'the reaction conditions .dur.i ng pasting can influence the .

[err] yield'and the P/ Al -selectivity. Thus, when the pasting - calcination @
't enperagure ri ses; the overall [err] yield al so i ncreases. 568 HpeBY 6114 'BS 3
has beerrstated T e nue1 OTe 1T the case of _tmner eaSI ng paS[I Ny t giperatur es.

(above 55 [e %3 ﬂﬁ d%n um sul phate sol. ub| m

om e asm ulp! cacrdls
noreases” atalat e o1 WL TR g el
i nthe pastmmwwa F5ALEIBle T 1 btair, Rhé trattaJnsos .srsp];o <61 maomsammn
Ki netics vakih ahplimuintP,0 Solublization siid, an lebey téohacISgicabinaripligtion bf the mtadammewhon
pasting i®fwatences only.the maxi mum yiel ds and not the sol ubilisation . 5

ki neti cs. 68 The W?‘I‘ib"a ‘r'Rtr"t‘ﬁ 'F‘Hﬁ!b éhlg/(Al ) ?E’"gﬁ:fﬁ qgs
as pOSSI bl Csele l r%ﬁutsf ji_xm:gncetg QH dlsso t| 8me|tlgb ere dr t| mephat €
| h tés

sol ubi | i sat ;fdt ,“m\g@g

general | yoa&te@ent@mee wrr.an 8 awr ynﬁataé eyu Q¥b éJn]‘l mmute and1 10

part i cul ar fpoue pesfeattyrbdoréang agd\tamimmesarﬁns doFtwaber tate-uepafbrhmmote,nmmme

3 preferably between 1 and 5 minutes, while for water take-up at 0°C it is preferably between 10 and(@B 2

Q57 414 B minutes. vver ht ratlo of take- u water to res ctlon MBS S

resul t “gsf e r g P "%Pg H% IR

0.2:1 an rBer"éft r?f at.ﬁrL?fk"Kb ol o élgu? Yatid®
- nust be as @&Ks@%a@%ﬁda i@m)aEheQ Rrvae? r?dlynm |EQR|G&8 e final

possi bl e P2fices 6 phibsphbricaRRPRrbfeabR, this Wa rﬁrgueﬁurrommsnuﬁ £5Holt th|, gEnblailZiadsitioam oaad
an easy t ectingteoigiociat towhtainpafien filtaning,ah agueeu a\egtsdnkt@nt iswbt éxcdssively @iched
5 The vvatzerb\t%lmniu ‘angl jyen. ﬁ'ﬂ%ﬁ"‘ﬁi@h‘ﬁe@wﬁﬁ Bg c3p @9§P'bl|>lee w'treheem}satslvm e witRO

R

di f f er encesinitil da h‘n%% ﬁdHQtly M‘Jehéi srefe el 0.8:1-and
sol ubi |'i ggt'1.01. kr net | cs of t he anhydrous al um ni um and ir.on suI phates. The2s

~wat er take-up Thefitratiohdbwobminkd mhichdaroostitited by saiphafaedandiptesptiorinkdidin water.i s
per f qr med. @mvsama quatnmeswa@lwmntuat@du ﬂhwumeluneqnmemsolubﬂmtmtv'eidand 1 10
hour, pref hl’aéf?ﬁ:f’f '!? gé’“‘e? ta‘sf"(‘.) e \é‘.'rt'°f' th°se

aﬁlr r gr ]Emgo a?atlieg}ﬁ %fri%}igz}x €3n5 ntrta{mn' i®a i%& E% r%& %E ght

m nut es. FObdrﬁ&MaﬂGﬂk%rdﬁﬂﬂilé H,0 €o MRl maddnd upap‘btoae&e thd Yacychriglof tnemaerrmaes
is filter edwhsh&'dlwagprtﬂbnmtlawuﬁMOﬂﬁnphEGds tefwen 5phdi20% byawkightahB,0gTee phor i ¢
aci d and a suiihutk acisiogieentrationof tistfiteatd iy a fontionofithe gtoishiometric guiphuric aqeexcmn

d' ot heBSc@ring e thefalcinatiqn tampesaty nat'r' a'rctrtbxw"tlbth w
AU It i o sttt et APPSR e o

preferably ih i bfdeborlif§id mt ta el
- phosphoric ﬁ&ﬁﬁiﬁar rléﬁtﬁ%ﬁf}ﬁindﬁé&ﬁﬁﬁﬁe&pﬂﬁg} Iﬂﬁitﬂﬁ ay éﬁrr:?:mﬁ ricﬁe:ﬁvg:;s

gener al | ol piospHaks nofarrmw;mw coripadt Ghith tHe(P,0doatalned mfthestarfind foek dange ashiigh 40
aqueous wasds80% widi RD/AL0; dmdthO.,é:z@d:staleet)weses high as 23randl @b eagpaGvetyy e)wmsﬂdrhvu m.
and iron. Tyeaht \rvlultsathe det%pmed PaQsFealdw t taa-ﬁs ef%wmpwéap'nrlﬂntetvri‘é and

previ ously 389

e LR e a"z’t"%prﬁ:mﬁa bt

4

previ ous Was SHYah bo ForVértddkRo ikl Hhéthllof Sk e-wtrﬁﬁetﬂsegha‘t&r
_ the contr ol &rﬂdhbﬁ;haeupum pobsibly\TEdoNdt - pha’dpaommglw liguid liquiddxtrhdtiengusingtwatey- of
wat er used musmwlmgtstﬁmaﬂhm d third preflerrgchvat trtbammnomlqungomhwmnomm ly"
bet ween Q. 2the usgns t'L'P é?'%@?fg ce'ewweens m gYy,contajn q“a"t""es of -
b The1 o R S e gftj a'“rst St 2t
prospror  BEEAL hta‘f:éf %é@%\t DSty o mst ron..
The al um nlbggb,agg dfcfibe p wé.,\{yﬂ b&idhre Sbta expresse e wel
ratios of the oNdagdihg ioRhis Kdriah fhseaamgsdoﬁmbmofttﬁuacaw@dmtsmm réek Has sulrrhutlt)and
t hose pr sseﬂtosphmthtededneemnaﬂ@smeeéspnhaeebm Itaapptoovlate.sm@%iteusebeta Feachingri ni um55
and for i rowlutm\mebe @tmdgh'tm% "ﬁ&t‘*f’@"‘b\‘heﬂf& %’ngi@%f’ﬁuﬂ Re
"t ake- up- sol &¥%M g%t"“isﬂ's? S'E'Pa‘?'te ‘f’(@" BUK! as high -

30 as 80% FYEy éﬁl} ROh khSwiRorbb Eh b Ror @fanioEapatites
control | gg &s%&ﬂ-rgz{g%ﬁ& lﬂﬁ ﬁd Whith |n%éyt:&}ﬁam\lethehﬁet5raw@ria|gv+-|20 to 60
cal ci ned NegdhceHiidtion, Euoﬂﬁ@élﬁlﬁfniuﬁiﬁdnb @r Tn&t‘a}té‘sl $udh a®iraiilne ahd latecdarth aleaisrashi ng
wat er. Convent iTaaqdantity of leachihgraietidndafinedabove ape tised dor réactmoviOte tajciyoe Dha@ﬁ

- [err]. The gk gdiined aboveis duchdivet thererinessentialiyf a stpichiomettie ?%t"é"lt'%b%twﬁﬂﬁb?’f’

the stoi chi efisipresentdnih Rlytion apd the cetignapresentin 'i,'ﬂ“ra "%h Pie g 65
the cal cPRafaBHIMeH VS flPERCGRANE farRPRIYT ﬁ@a"é'ﬂ'ﬁtpr?ﬁp %3?5 i35
take-up conditions. Normally, the sul phuric acr d concentration is between
-10 and 30% by weight of [err]. The sul phuric | eaching and water take-up
process according to the invention can be used with particul ar advant age

for 4reating cal ci um al um no- phosphat es, which may icontain iron, such as



he present invention. 45 The aqueous filtering solution can be

hen be treated to recover netals using processes that do not form-part
cotwerted intoalkali metal or alkaline-earth netal S%@Q&bgﬁ AR% :

- phosphates. Tt 1s also poSSTore 1 o re(,over PROSPIToTT T aTT o oy—+t-e—gui d

extra ToésﬁH? tol\ﬁormltl\l@gh essotss(t\’mc i uE&i gnally, in at hl rd preferred
vari af? i Eiln th 18achin OIPQ?% s"ﬁ ﬁfﬁmlﬁ\?rtﬂeg ecEtos & (gs the .
I eachlaagrm}aﬂrbgﬂm dndApperatas. UM P osp ate. @/ AP :
quant i ti eRolloing thealfarernenitionadaeattion, aicaleiom sﬂfi)ha’iéls@ﬁéﬂiﬁﬁ% o‘Bﬁh" déB im aﬁﬁeous
phodpisolutian substargiallyxienstitateciby cludelhibsphorisdcid. THeasasiiehsion ib theh filtérédin @nawri er g
~contr ‘1"@ R aRby 59 armqrhmwm wpmmnga W@Obabltosnmﬂamcmmdmctudef t he

cal ci l£ :(IR (ﬂh‘é’f‘ﬁ't? ejp °ﬂph%ﬁ° aa'déelmwmnwﬂ erbeEse -

s, f ] t

preci l?é méébr r%?@{g Emm §;§:as C'E:n %’EPWES acid
ar e|go h@dp -aciICA o aki ey tt‘aar{ used &Y du@lm rtﬁ)‘ge he
cal ci um phespiah a:tramkmbaeedsuimhurompaa ﬁﬁﬂe@ |ea d?@él 1%ns
as de2luminvpblosphate end. dafciua‘m:homhateabtﬂlslngthe@Roeb@oflsto&hmtrBSuIﬁhdrﬁaﬁibI ng - 55
sol ut |"8‘F?ssmtd%’ﬂﬂr“‘l&é"'@'@]ﬂ'@éﬂt"ﬂﬁpeefﬁhﬁcﬂﬂmlumnmsr!mumhe P205 wei ght /
CO”r%e Ed,g’é“‘ﬁ? mr;ﬂe Y o) ';;s?tﬂﬁeeﬁ@ phenise sttt 1 js
al <6 e e ket T e ol

|I a,;t nces, Re“¢alt! B??BSBM“& r"bec‘?{ ﬁ?E'ed conpri ses :
vveII knovvn ores such as for exarrpl e apatltes 60 essentlally constituted

by 1 r X3 ,ﬁi;? os |:§£: -ma %& talq%‘ ot her rret al sgglr t-her- br n low 60
-congenkh 7&,@1 e e gewyr an)
oo el el B o Wi 1 rrgg.:@zezov@ and
us ed Eﬁf‘c maeﬁueegww th ta.h@eraaﬂeehalf& ahra.s aha«t A tabRAK 9N, ‘%hd a

~ that {sveoled tos258€ aadis itakb uy byiwaterin @ WatdresiSihad rﬁawdtblan ulmrhetrmmﬂéh

suI htmlpwew ft!Fsﬂ : B, 05 and FegO sané then ovatesstidn this Gitatetdnd s splubitisation wymdi he

hOfithe.gre aﬁwelcv'etaetmewbbeianhw ttqmmh-tthsm APSQgwér | i n 25

T T

St 0f C RIS asarirdamrphae onés‘a@enqp‘m% praqj. eaching
pr 8Gess diest 4whbwvs Htatwhienthé. éalormmistpeﬁamswahn mﬁdmbg ﬁﬁﬁneﬁﬁar& HAREEMILGFE RO
t i mes Pdlsgoluilised deanensesty| thesemeqgvayitbe edmmadsanf tests S5 and:Bishows that aredadtioh UM
sul phigthe ?‘ﬁ%sﬁ@h'éqs&’q"gc"éﬁﬂ%’ﬁ%!ﬁP?"FP“&Weéﬂ?lﬁ’é’tf)E@Ubﬂ'sB‘bﬂ’z@s| on substantially
conste,tam,ﬁazby crude phosphoric acid. The suspension is then filtered in
known 5 Thia exsaiple itiistramb thediefuaticator thy qhditityCab Gnipersturh BRAS RkGSwaer #QUEOUS
soB&it the duretionafits aprligativont ai ni ng cr ude phosphoric acid, which constitut3s
the pr od%;takerhr earem ea tquaresabpvm Inghe oliewingratlie I oes.

known-.t.r €8¢ FRlgifed.m 1“55? e Sp 'E?é‘f‘f"lﬁ'b §Gaq ract i on by
néﬁﬂ:ﬁ 'ﬁméﬁﬁ’éﬁi igs ;kgla %El%s uranr um

meansh&,
andor &fnﬂmBﬁHatnb vmttm! r83ultS Indie#edl Mthe fum E/.QLtS h&r&e Clgd).

Al t er nat mabaandrsmhheowedaaﬁopwﬂh rqe/cacnsécaﬁissmugﬁ ﬁémesah PO, phosphat e
fertivielders. . 10 The af orenentioned i nproved variant nore- parti ‘cal ar| y

appl maafrfpsteﬂeﬁtélaeﬁﬁﬁgovrﬁthe,talree m'rrt-eﬂalsmvm@ hers’plmn@eaimiheal ci um '
phggpff‘; bé's:tm piof3lumi g;e $ parige é:rJ ; Sgoymhprmmgeaa !“dhﬁhecessary
durlng sUIe"?‘n"(r °%% é"gnegtufbﬂcrsﬁse? g sqlubilisptinn of N 3Pt R Bhat e rock®The 4
fol | ow ng _exarrpl es, in-which ratiogaggg by wei ght unless indicated
ot herwi se, il Iysm,aog ‘but cdibingtannot chicimadont havadegengrizon.- 1 n Exarrpl e 3 '
ref erence is madgoftTbieshe tempepbtord i qur émef theoscwmoquanwzag ALD, diFa)0,Ng, 7
ch BsidVes anPMSPGmrat i veini®6r m of apphr at uofsrosphated | f%)acct%)dan% with :
th?—:o prespnt invepfPon. Exanpfe 1 100g. ¢f Thies pﬂ@sphat 80 Wn@ge c88po8Pti on
has beery gi ven aggswhose pagiicle SIZG1IS bel o 16s LS mxed with
quantitigs of 96 ggerr] gi vggbrn the fgllow ng % Ble 1. gll “theRp takes
place fag 20 10149 nutes dupgeg whi ch she terrper;,ggure @oses 0.1 RHOC. The
paBd e obB ai ned i 324 hén i ntresmced intosa stati c~@2nmosphese oven at4a 56
tenperature and for a tinme given I‘pbt'allple 1. Fol l.ow ng calcination, the

nmass. i s cool eqy bRaksbd ] aANfbs, take—a terpig a rogalcined, mass
rati o mdsenlo 1. k435 /i;(a,emnnu t @&np. (%p |l owg?fﬁ'féf/\al terﬁgj'lg \[A%ZBI a%@g,f h%r;rgahet ered
in the faltrate awd the sol @silisationigields ZE(ya)f the sorrpogentﬁ’-, df the
or@ are Talcul at &b The tabl2é al so shot® the weigght. |-0sses [e5r] 11y e 25
phosphat% dur’i ng lthe cal ci n40i on oper aﬁons ‘whi A% essent8al | y8rep9.dsent the
wat er | 05s. Conpd® son of t&9%s- 1, 214hd 3 showd® t hat ?‘Pnadeé@rat-e3-7 '
calcination (tests 1 and 3) provi des a poor selectivity between [err]and
[err]and[err], taking account of the limted dehydration of the alumnium
~‘and iron sul phates and consequently their rapid dissolution rate. 30

Test 4. shovvs that when t he--cal ci natlon |s perforrred at an |ncreaS| ng

e e Y ”~ o o o -

v




35 the duration of its application. b
. 35. The take-up .paraneters and the results obtained are shown in the (
- followbng table I'l. The cal cined mass is obtained by m xi ngg 2 6§y aafs ghi eg

phosphate wth 1 86g of 96% H2S04 Under tThe Sanme condrtrons as Tn exanpre .
1. This i sphible@ved by calcining the mass at [err] for 5 hours. The pasted

mass i s cool ethigéxampleiilRStatésAPSERirsl
oer £ he e e OB M A B D QIR o Pl Sl
[err]wei ght rTeinoodess it fmstribefl with esférerich tethe attachéll dr@sing which Rch dlaghdhour thd1at t 00
gr eat a%lr'ﬁﬁier@ﬁﬂct"ﬁe err calcr ned rrass wei ght. ratio limts the [err] 5
yi el ds. Coppaltiadyler %m (2 é}g@w ; '??&t" 9&3&9@@@1}%%@;@%?1%
terrperatur |'Syr 1S
conpar i sor;ffgﬁ,vs gsts 53 a ategg’ﬁ'gﬁn‘:(?t"@%s“&" e 'es‘gi’fpa'ﬁ?%ledsf’i ne,
gverythimg el se being equal,  ingeases the sol ubigpgsation of “al'umi na and 4
[err]. 45 Table I- g of[err] Calm;o;atron © Cal cisomti-on. \Water wei ght 1(Igg

of Thies t enperature tinmeFe,0, loss (g/l 7% [err] Test No.
'phosphate ~in [err] Ca0( h) of p %‘uat e) (B (% (%
50 ' 186 | nlcs)ceﬁaneou 6.8% ~15 9105
80 8b 50 2 ' 186 s230 : 5 ' ~ 40 '
75 5 The'i:oastltuents are intrdddBed at ambient tempezﬁgre The mixing time ir- the sc s~ 29
80 . 65 .15rGiutés, at the end of whith the mixture is heated®{ reaction to 10020 The screw rrnerxwe:ndl:::/esrgo
35 10 diregtly irjo a directly’ heatek4@tary oven or kiln opeRiB0g in such a way that the mixtudstays there 4
60 g hours at g temperature of@30°C Durmg thq_gmhunc calcmatron th Bfixture loses 22kgh of5rvater :
32 Q Th: paste obtﬂned after gplcina t<|: 25 r)tr@gqlceg iéayvessel (Singhese iy \htg
undergoes a contr -4 gqueo tro jtuted
;I'%ke up t I({Sﬁlbl::ttlgrllﬁ 6) fa}%ﬁ%v / I s oftd washrr:fg o @P I" be descri ES)
: e t e-up water ca cm ss wel ht ratio is 1 e res sus| ens
75 -+ trdnsferred by57) into 4 filté¥dg means (&) where a solrd mQ 9) and an aqueous s léllgzgn ( 1%) arle
15 25 separ@@d. The solid ma8s is transfefred to alhfgh sp&ddl filter (10) at 25°C wthelpe it is washed for 1. 40 28
15 . _minute hg means of 60kggh of water. g he susmngrogls then rapidly fi Iteied(lbadmg toa separam of
120 the resneg {11). constitjed by: o _ _
GB 2 057 414 B 5 ExarrpIeSTm arrple |IIusg{ S - the preferred :
variant, which al so includes thee of the aquepuggipke-up filtrate as the _

| eachi nspsol ution for a calci urrP;ﬂ;osphate -The ps.og@ss i1s described wit h
reference to the attached drawr Hg which is a dr:iﬁ;?l@‘h of the 5 materi.al
flows.

"5 In a pi 'c°ttr4\1‘§“"§"’“sé?'”g?“ ‘bﬁé’r%&?‘t’ﬁfg" Wﬁ"’ﬁ'sd?ﬁ%'?qﬂ}(ﬁ)@ 'ERS.‘§‘F"§*3 a%ct@ngﬂhe of 98%
sul phuri c “8¢ H&ggﬂwni&ﬂﬁ'o‘ﬁblgggnééte% [h of Thies.(Senegal)

phosphate ore groun toa grarn i's 1 ntroduced by line (3) into
a screvwdbm xer (1) The wei ght cHygopsi ti on of the31T3ldgkrS phosphate ore is &

fol'lows: 10. - R g;(é%))a [err] 8‘7”':% - 30%
10 A1203 - 30%[ ds 8. 7% [err]

8. 5% H20- - o 160@% ;‘1’ gm‘

M scel | aneous =~ 80/ <2 ' " 15 The

ConStlt&bentS ﬁ’{ lOI"l |s|nl{ro§u % |nt re The m
Scr e g F A S b
Feaction tfsuo eigh peog,r.@ﬂv m xer del |v rs | rect dsl rectl eat'ed
rotary oven or krln operating in such a-way that. the mxture st ays there 4
hours at a terrperature of [err]P,Quring the sul pawe%c calcination, the
i xture | oses 22kgh of water. 26aQhe past'e obt ai pe#éaft er: cal cination is
cool ed4®o [err] and .introduced Miscglapeuse|(5) whtP% it 20 undergoes a
contr ol take up at 250C for 5 minutes using an aqueous solution constituted
by the cont 'tth SF' "S&l n, thefqsp f'g’waB‘WF'ﬁ 'sfm %%ﬂ@"@? ayegidned! ashi ng
flow (19) Wb isvashe ‘L"é‘d Gpise i Wi I18) Rumeans of watef loguply dresidug 20l p
wat er /.cal ¢rn cf fass wei ght ratio i's 1. The resulti.ng suspension.is:
transferred by (7) into a frlte,rg‘gnmeans (8) Whgrdkgh solid mass (9) and an
aqueousosol ution (13) are 25 seaarnatnednaﬂhe sol izigigass is-transferred to sy,
high speed filter (10) at 250C wiaere it is washeh@kgh 1 25 m nute by
means of 60kg/h of water. The . suspension s then rapidly filtered | eading-
to a separ.at |'%Waﬂi‘"gtsﬁ@t'?'b@PH&@S‘%@I?,"%’O‘HQW is gﬂc the controlled take-up unit (6). An

by phosphoric aci take

aqueous flow {2 1) mainly constitute rom the filtering unit (16). Itis * -
concentrated in the evaporation means (22) to supply a flow of 50kg/h of phosphoric acid with 50%
56 P,0, - L . 55



- co

4. 0kg/ h .30 H20

’““ o 51.3kg/ h [err] © 11.1 kg/h 30
L
7kg[h _An aqueous - sol ution (12) |s separat ed whi ch |Q.~,ggcu5:;l e,ql4a§ (6g-to

PR TR ROk

AqUBOUS (iltor ng ol t1 Ln(clxéuntlurl et—take up sototromr— T e—ftow UI the
uti on IS C
[err] _ Theefﬁcnencyoftheins\gellagqrw&ressed betrtlrgialtttom-?d by 35 '35 [ err]
3.4kg/h [err] 0. 7kghhgR L 1 8.9kglh- |
i- H20*~“
. 81.0kg/ 40__..  This solutign.js:- Fbrﬁg%gﬂ?‘%d as it.is into a-_r_e_actgor (14).

constituted by p 6ldfEdidsn bRAODREPIERS S @LO, frbfh tbiedictun bhdsphas ought i nto-
contact at [err]: Wi th 35kg! h- of ground Ta| ba (Senegal) phosphate with the

f ol | ows 8@g6.wei ght - conpaosi‘tion; "P205 : 6%

51 4% 45 The above results show that the stoichiometric sul E} essary fort _
T T i e Iﬁ%@ il 3.

to prcaI h %Fﬁ%ﬁw 4 ae ERMSMRS and en ered |n unit (18) by

‘nmeans 0 wWater to supply a residue. (20) conprising: gypsum - '

54. 9K WidimeO sterile materi aI 2.8kg/h - ¥
50, wat er 1. A process for the treatment@ﬂ,a gtktgphatlp\rqﬁhgqeeqtgllwgﬁtotsd] urr, S a e '

" obt#i M|TMoavhatp%and@9 al*;\tPOFr“'f‘F"’t'Wé’ﬂL%FﬁﬂP 'r caRee P aqu?e%us
i gfﬂ'fmtﬂ{afa :gg*mt@ e ﬁ&“@ﬂr%@ptf" L e .ngaré' e i eyt
ifdn a
Eﬁﬁf 'Eta Jrithr@@f h&ﬁo{pﬁbrd acid and sulphunc acldhut,he Y

12 ste then undergoing controlled ‘take-up by means of watet or.a recycled aqueous phiosphoric and/or 15
GB Iphdi&icid solGtion)eb thétithare isitoduesd (a laeclidesidue that pibstaptigly eadaing hy the ratio
[err] aleoovermsijmes Poa!f'bl\c'm"d'iﬁ’mﬁ‘%ﬁ"a'ﬁ'f‘ﬁttﬁ’ﬁh aedhkannaayequa phiqsPhqrig g he cal ci um

phosp tﬁytpéwﬂ@cm‘@%se BRpgEated
sul ghugpo P PRI SOl - AP T SOBHOk R okl o ApRE BRL b

al u hQSAPEt%I: JIanﬂE@'Wcﬂlrﬁ‘ﬂ |ﬁwﬂigl9@\e%ﬁtcﬂﬁhietﬂcbiﬁ:e§§‘ of bliigtiupib as i abaus -
rel atigg, to- e% ﬁe al um:ni um-i s“conpletety reused to: - st-oi’ qul')ll onetrically

react wtl. /apuoadssawlatphmmphmrecedm latyy ingethieh thmrqlmiopm%pﬁtwaseatﬁ%

pr oducdoncamtratet aylphurig acigys pt@@elgg an
esseht | al I5yA E’GPE?P At glaimed Hf"‘(:%fP‘Eﬁdlﬁ‘ﬁtc'f%‘FPe o gﬁagéi" 9];?1? {:eles 3%@9%5%%%%% Fk

cont ai G 2414iN oy $13Blulng CARE Y
Edss ina d ﬁléﬂﬂ*t@&ﬁlcerﬁﬁfmrshl hui@ acid Bascal ci nin
~ the grgil &ﬁa é%@ é?\rg?o P “Concentrated sul phurlg agl din °
stoi chi OnﬁtAbféc&KGQélﬁmw tnhmv preiinig clabn, frhehict theiveighturatio of gpnsiolled takecuPany i r on
|ongocaﬂbabpadn¢mtds&tﬁt\meh0 addk1.for up to' 5 hours pnperature 30
above [er B}Abmcweddeeamm lwhtgggglwg Pgﬁﬁt’ g}‘ﬁr}? pd, possi bly
i ron atr;d/p@rl;ABWaiéggﬁat“e‘gyP’ﬁcegﬁ’E pigk the Wa °5Iroeugp orm oget her with
FQESph mb %ﬁ cess s i clafty Q%chfb\%s&ét&%k%r& Rebwasle ag4o?g. controli ed
B Up %& s AEinBd in@hy pretelinyg Clafsl irAlihEOHE controligahakehup isduatied out forl 5 36
sul p UEhEneb@tWe rdtd 48 1. Hodr. that there is produced (a) asolid residue that '
s;Jbstant | alzliﬁﬁﬂésahﬂdaimbdlmclamnﬂ Eémuhpmthlmsaﬁdm G@ﬂ"tﬂe 53
starting ri@ck progesd af ¢3imad inany erecesingistainy frowhi gﬁ
whi ch ps;-ogeﬁassahw r(f*p?lteﬁp'pgq&@éwégﬁ "ﬁﬂ%g:‘ °ET’3“°" of th °“°’ o 4‘ eé}‘%ﬁge

stoﬁ@hF't?r?E %p
20 3. ,ghm;;x Gt 58 B U 15116 wiGh ‘*r?““‘*t%ﬁ“%ﬁz&;tatgﬁ".“tttt‘?‘:e;""excess ;

of - sul UHBCA%*: sla8 claif¥etd In ddy PrecellingAlaim,Grewsish, frsadditian. nlrychquwua pr ec ed| ng

cl ai.m cbmaiibig the phdihﬁhdrmlaﬁd sidhudeacidsand ob’tait'wf% the sqparatior folloyyi! .

sul @gukoraroliex teke-@p Hyeveaneeef V@ites Y a2LaggRHSSO o of the praguctof § § tl va ea&tl%} WE%F | N o
S redc gh

any pr etthe raigum plyminophqsphaty ip fhe e'&“& %?%%1’,];@3",}?5 ﬁtbﬁﬁ %ﬁa‘tfrngmly%o XVE‘ en

. 230 an cél'c ]n phosphate and the reaction pro uc't is hen se
gypsum and an aqueous solution that malnly contains phosphoric acid. _
- 16. A process as claimed in claim 15, in which the amourit of tricalcium phosphate used in the N

50 reactionis such that there is substantlally & stoichiometric equilibrium between the calcium of the ’ 50
" tricalcium phosphate and the sulphuric acid present in the leaching solution. _
17. A process as ciaimed in claim 15 or 16 in which, after separating the gypsum and the
agueous phosphoric acid solution, the gypsum resndue is washed with water and the washing water is
recycled in the controlled water take-up stage to constitute a fractlon of the control take-up water after s
55 sulphuric calcination of the calcitim amlnophosphate o 55
.- 18.A process as claimed in claim 17, in which the other fract|on of the controlled. aqueous take-
up solutlon is constltuted by the washmg water of the residue of the filtration of the take-up-* -
suspension performed with water after sulphurlc calcmatlon 'of the-calcium alummophosphate
" 19. A process as claimed in claim 1'carried out in apparatus substantially &s- ‘hereinbefore -

eo descnbed with reference to the accompanying drawmg - e BO



6 process as clainmed in any pre i ch the concentrat ed
s@\url c acid has a concentratlonfﬂmlmllﬁmmm"mrmocess as clained in
an eprecedl ng claim in which the wéi ght tat" o %f *cont robbefl &ﬁkgw% 30

wat er—t-o—eat-tHretrass— et e e At e—b

.30 8. A process as claimed in claim7, in which the said ratio is between
0,8:1 and i'ezfﬂf'e"@yofmep?%'eweagreeqealbmmw any preceding claim In which
the water take-up takes place at % 6610 o%raaure bel ow [err]. 10. A process
as claimed 4in clalrrl 9, in which ¢ Pd tenperature is between 0 and
[err]. 35 io oécw.@ﬁeraﬁu@sh&bﬁataw O ¥rohitheREIBIGAPhBEREea M 1N which
the controlled take-up is carried out for “35 a time between 1 minute and 1

hour . 152869‘#\ rocess as claimed in claim11l, in which the said ti me is
bet W thatghe stoi %@Q%SWUUF egidyexgessme 70[33‘8 C| aim

m nut egl,@{qﬁ f?'%ef?ﬁ%%%"@ ?am{cg'ﬁmmgr separvitl?vﬁgt) PoTP ?15%55%'?‘"%15 % esi c‘ljue

and 40 t he aqueous ph ase . 14. A process as clainmed in claim13, in
whi ch Chimwashl ng water is conbl ned W|th t he take-up water of the cal cined
MBss. 1A prasessder thestreatmentotia pheseheyi be@dmthgv cdnafitpted by calgiumh, i n

addt®i 5' m'nemgﬁ ?ﬂs%:aefwwv cebﬁt" r?F’h’- s injgma ?’E’ gqmpﬂﬁ'as ic aci d9
and ob ey {E:{m Ry
means urb abdvb 19@@&%&&4@@ cbﬁ’t@m

reacti emer su%aﬁi inlslisstahaihiy anAydd dé%rﬁp aaahairﬁohbgbhb d&é’hﬂ@ﬂﬁﬁnﬁ acld the
Cconasnpasid theh sulegoing lcmttwedjt,ake-sp byoraedne df watbitora rdayeledadquemnpbupsmtﬁ&nd/oand itshe

r eact | EJ#P rleequtlgnmsnéfwtye is prodiced fr) @ selidsedidug thay aybsteantiallygomaing ai ns gypsum

and lﬁ‘é’&b a'slewn smbwanon miihe styting @F'ﬁgncb%m?q% phesPRoricegd A process
as cl aF ed Ecl%m hww?&t loa%tny c%@oq MFALP’Q%?Q Q)%tegdsused in
thez Oorzeact I on I S SUC ere | s S ol chionetric 20

equi I'i bri wnpedce&ar clatedaméiSimalinddhi¢iBe st5ﬁhﬁhbﬁiab£de%fﬁh6ﬁﬁiba&8 iswB6utt he
sul phupisc acid present in the |eaching solution. 17. A process as clained

in clai m ¥A@roces asplaigriddmanyprecedingelpioy intwhich tbh@lwps'uhmamhq weseaerm;fous
phosph8?e t?éﬁ"cf“@B‘l"fftﬁctﬁ' ‘batyygen d'ﬁ(r e
wasAPn R R RN At R T

CO”St ' ?U ®.8p catds Rind it 0y p?é?:@&ﬁ&élanhafﬁ%vm tM\@éo‘f-‘nEerﬁifaEe‘arsulﬁﬁxrﬁléluQ*ﬂhE 4C
cal ci nadnceriratibn dte 88%.C1 UM am nophosphat e.
55 18. A Pt Apesessas clinsdineghyiprecediag chait/in whithwhe wéighthatioadf kentrofiedtaké-gqm of t he

conﬁ@oWF@dmfglfqo@cgg?g:;sarwb:dmag%%@1?ﬂ‘gtﬁﬁ tl S co%st i tuted by t he washi ng wat er3®f
the resid n med with
vater ? Lfgﬂbmi:gﬁéo R HvR Jels WP Ty Bl R R EAFRECe 15" A
proce JdBdd ak Qlameﬂlnmla’]imcsafnrv&% tR&aid BmPRRRFAL ewabPe bnddel | Y

as hssel nbe|f10A9r0695sdee|ermebadaﬁ¢nptdaedueg‘ A4iRNIB Which thd Wna6lIka TFkeRp i EIrribd W 8. 35
60 - EtimkbetMeeST niBt@ar@Sihoud 14 B 6 The efficiency of the installation

expressed: 1l?yA1ph!seasa§pleln[edm‘rqlalmédome\r@bt eegaid tireg is betiveen praed Lﬁwwe Hosphate +

[err] fro ﬁ@" 23S @p ﬁﬁ':pﬁ eseqing %'“T‘H‘é’ Watair at he
st oi Shf‘fg ?p ?Jl iU folipuing 18 ftrg '?‘l’éﬁ'?s aaf\ésf‘i?fa"f’ﬂgp@e éﬁﬁﬁfsf'?#f @ﬁ
cal crum-a hgse Do 10 i W) o WG ka7 dobioinid G RaiB1RS phofs
rel ati u,etet@nhe ca&ﬁ;.ﬁeaenaagum niumis conpletely reused to stoichionetrically
react wi t hb5aApeicessancipines haty@receding dalindie whichLin béditionpthe apieous tovaci d
r°2§°€%”§“"‘"“é‘a"’$$‘éﬁ%"°"“ ’“"’"""’3““"’*;"Sﬁééz“}ﬁ%%‘é"'@'““”&%% AFREEn BAr 45
essént
Conte T e R L M '
%n ﬂime‘; ARk SR B % ‘Wr i'C ag ffm

st 0| c hl omater A GroR¥de @8 Slaiiekiiih dmmesp v.tmbhttheafa&uammmmuneampm @adinahy | ron
i ongo C eattvnneshich that theresd subétamiplly astkichiomeuip equilibiuindeatveea thexalcionpaftt® ure 50

above !B@GWRDOW@@@O@M spigkyric aeldntea¢rn! eamhngmowmrsm phat e and possibly

i ron and/edr7 /e 7“"S§HE|‘§‘£57 ésc"?“ﬂ 1§d’6§f g agﬁé WSJ? Y ﬂ%a'tdd Rther with

PhESphpéwced in hec PE‘aol OE‘\W ta e-ups?kﬂn tt? ckvgn ‘?féz{% § SJ gaah FOl I ed
a ﬁ Uy, Edicih % eous orrc an ‘?1

sul phuric TACA ro%egstatsu@medmﬁ. atz, inhﬁi‘& thesotpéreldm@f&a)commea a@ea@amue t hat

subst anp saltloy |S'1ﬁﬁ§tﬂlllt&$b\&ﬂhleh§HmU’ﬂlat6raif eHelroBidue df the fiRiabibryofithicomkd-upm t he

starti mgpersioh pedgrthed b?thmtea sushyicaiphationof te daldiunphuminephesphatephase,

whi ch i s s@pAPeacess as plaimed i claimsiscagried OUHD ARREratys tpganHally ag h?rwhef?ﬁe t he

st oB@ hAgsfEhedvithasiergace tgfheAGFYPRAY RS %’EY"H‘gexceeds
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i of sulphuric acid is-about 0.5. 4. A process as clained | ngagny gs7esedisng 7
claim™ T wWhTch tThe calrcrnation 1T ne T 1the presence Of concentrat ed

sul phuric aci %0‘ Ergggs\évgs %%eﬁﬂ a#n li]s L!)s?a'mtla[%ly as he{elnbefore egcr%C i?l%Byasne%l‘%I med in

any precedihpiesd e cAfErRa erature1s ween 25
230~and [err] 210A prOcéts B ASiMed afy SHe'GBElaind 136120, mm&dhagaud;dnawhmb,shomms t he
concent r at #omshel Thiesdeppsieci d has a concentration above 96% 7. A process as
claimed in any preceding C|alﬁf—+ﬁ—%h+€h—+h€—ﬂﬁ+gh%—+ﬂtIO of controlled

t ake- up 30 watrend fprdlerC\alestys ﬁg@na L@mithto ni@835Pulflished by the Patent Office,

30 8. A process as clar rrée i"""’“’"c‘i"gar"l*”m"o m’ TR w?‘%m" i

SPEI P 0 is between
0.8:1 and 1 .2:1. 9. A process as clalned In any preceding claim in which
t.he water take-up takes place at a tenperature below [err]. 10. A process
as claimed in claihm9, in which the said tenperature is between 0 and
{err]. 35 1 1. A process as clained in any preceding claim in which
the controlled take-up is carried out for 35 a tine between 1 ninute and 1
hour. 12. A process as clainmed in claim1 1, in which the said tinme is
between 5 and 15 mnutes. 13. A process as clainmed in any-preceding claim
in which the residue is washed with water for a period of less than 1
mnute follow ng the controlled take-up and separation of the solid residue
and 40 the aqueous phase.

40 14. A process as clained in cIa|n113 in whi ch the washing water is:
conbined with the take-up water of the cal cined mass. 15. A process as
clainmed in any preceding claim in which, in addition, the aqueous flow -
cont ai ni ng the phosphoric and sul phuric acids and obtained fromthe
separation followi ng the 45 controlled take-up by nmeans of water, or an
aqueous sol ution of the product of the calcination reaction 45 of the _
cal cium al um nophosphate in the presence of concentrated sul phuric acid, is
reacted with a trical cium phosphate and the reaction product is then
separated into a solid that mainly contains gypsum and an aqueous sol ution
that mainly contains phosphoric acid. 16. A process as claimed in claiml5,
in which the anount of trical cium phosphate usedin the 50 reaction is such
that there is substantially a stoichionetric equilibrium between the

cal ciumof the 50 trlcaIC|un1phosphate and the sul phuric acid present in
the | eaching solution. 17. A process as claimed in claim15 or 16 in which,
after separating the gypsum and the aqueous phosphoric aci-d solution, the
gypsum residue is washed with water and the washing water is recycled in
the controll ed water take-up stage to constitute a fraction of the control

t ake-up water after 55 sul phuric calcination of the cal ci um am nophosphat e.
55 18. A process as clainmed in claim17, in which the other fraction of the
control | ed aqueous take- up solution is constituted by the washing water of
the residue of the filtration of the take-up suspension perfornmed wth

wat er - af t er sul phuric cal ci nation of the caIC|un1aIun1nophosphate 19. A
process as claimed in claim1 carried out in apparatus substantially as

ler ei nbefrore 60 described with reference to the acconpanyi ng draw ng.

60 GB 2 057 414 B 20. A process as claimed in claim1 substantially as
hereinbefore described in any one of the Exanples. 21. A process as clai ned
Tn any one of clains 1 to 20, in which the cal cium al uni nophosphate is from
the Thies deposits. Printed for Her Majestys Stationery Ofice by the
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