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frequently in t$&aqian s ‘?f%‘r Qinventjon; érgﬁ ; ar‘;“ aﬁ?ﬂ‘*&‘ﬁb‘&“@ h"i’t’ﬁ to
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2.0:1 this si eutaGeB |on bein pOSSI bl e asoracrutfbis\glsltould at) énparitylcopted  but

woul d result in 1 “’e - ayPlgmH s“%flt’“es ﬁé %’ ryc'g ?Q’;}r{PB
ment for | argero/ eco en@a agftaérg%oﬁm g?efe&él Ro b Eﬁﬁ Pd§f g‘r S an
aci d -havi ng $@n \HB fouirdSth eleflylura ekl tg bt | yh @or pofanciescand. lesd fidn 156% 8
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hi ghest puri¥y 65|48mpbam:ladvsf ustfile M Ni Mum pr atebuc tandiviors qumnieﬁﬂl}ed 1awcyzbbdailﬂer
one stage of sj zT@" [3@ }a';fﬂ(% Aol h B‘E“f idyfgomn, e atlgeeppagion obheas e
into water at afgi e‘htr il ?be clrInt kgtomgd B e a&d’ °§f°£?r¥5?§b°28 to
40% by 85 pentﬂﬂﬁﬂ&ﬁs EfeBeg ayfit e’iJSpo'E en et watdrand &mploy¥das hetliqod: ®r t1¢-Brub0
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enpl oyed. as mmp&nweds:etstdommsn zmdnpmaywntaau of uratie 0f scpubliikediductGo eJEﬁEt lenoamnye an

acid of conc®ntibawti Bk BEitsdos exampl UAfadhPQor frem|025ate 5kt plathe orid whichhaswe 10
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counter current nethyl isobutyl ketone if such techni ques are stage,
preferably two stages, is enployed for enployed.
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ot her separation of calcium sul phate fromthe contact such as sieved
plate, rotating disc or slurry obtained by the attack of sul phuric pul sed
columm extractors of the desired nunber acid on phosphate rock. In such a

state it of theoretical stages nmay be enpl oyed. contains a w de range of

I mpurities, sone of . [If a phosphoric acid of high purity is 35 which
such as fluorides and sul phate and required the extract contai ni t he
H3PO4 is 100 di ssol ved orgahnic material nmay if desired be then bbed by

repeatedly contacting it with renoved fromthe acid prior to the solvent a
smal | _hmount _of scrub 1iquor whi ch¥3fd1dxtraction of the present iSnvention;
ot her preferably an aclueous sol ution of phosphorr C |rrpur|t|es such as
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t t pus
the oo tars%gv bt ey pfintin RATARELs cooled as
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. o] or a one sta an, 0.3 liquor after dilu 1on w1th wal oI use as
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feed &&i docdnkbwéfet eliat ST & utmtu mgtet #8 ph os lrsrb@ssamthte inﬁentldni fs tillustrabed 05
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corrpri s eshiéhado namm@e&:dnragﬂw\m—m% oc@ss ph KeaEy10 a t of water
dHeﬁ%Lﬂfetefbemstmfﬁarﬁax:mteoﬂ aati di t yiyee; 85% wi th yl isobd®yl 75
that sub 5% ;f]%“gtﬂ, pef nieRe f@pg‘z‘g)horr cFeaci d ket oneo23® a sol vent: acid
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wei ght gl inP dBcSHatel fbt QutrddRd eous Mhase fromth@2¥rganic. 0.5:1 to
2: 1 to_fthe orgardmplesegehichds snttblafot uoasi dmibkampieo 1nor, A tldaBR B&teptraedngr abl y no

nore % ofttlifen Prpguqties- rAlteatively ¢ less awe u solventwa methud isohupd ketansy of t he HAPO4
values wll ‘be retained (b) separating the extract fromthe raffinate, 15
in the organi c phase. The H3PO4 content of (c) scrubbing the extract, (d)
contacting the 80 the aqueous phosphoric acid in a one stage scrubbed
organrc extract wrth water I n two rel ease operatron erI be |n the range 44
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| sobutyl ketone dependi ng upon the tenperature containing |ess than 100
ppm netal inpurities 20 enployed; for exanple using water introduced and
an organic layer, (e) separating the aqueous 85 at a tenperature of 200C an

acid of HBPOM acid and the organic layer, (f) raising the content 45% nay
be obtained. Using a 2 concentration of the agueous phase to give a.
counter current stage extraction, higher concen- concentrated acid of

84. 9-92% H3 P04 ent trations eg. in the range 55-59% +wmy be (g)
cooling said co rated acid to bring 25 obtai ned, for exanpl e 56%

usi ng water & about the crystallizath®6!1%f crystals of 90 [err] Fof
pent anones such as di eth ketone [err] from the m)t her |iquor and and

met hyl propyl kB e reI ase wil I4°8 feiging $R0% h0s 615,684 PA) (H
recycling said E:P‘ gkdige i (ﬁﬂfm #204. I'f nother liquor
after dilution ypk th tHS Rt &tk \Natsgsﬂﬁﬁmﬁdﬁﬂugterrperatures for
exanpl e as theofsherlim|uqo|methv1nsomtzlge¢0(1@)ld A kaaﬂut;l&pg@tf condensat es 70
er
obtai ned from a‘“ﬂhggg I ety 3‘%@‘ Pl Sty sy phgcgniapt i no
C ai xetacy

wet 95 such as m\ﬂ% %mﬂﬁycry SperattlgOR
W th a pentanonie stparabed fiesiip ousT nraal ﬁbﬁkwle&ntriﬁxgéd‘lﬁ prddocremlan

organi ¢ phast® cwtn'b%adnbm P#S!i}és‘%ms@rre Egsl? %‘5 Owh@lctﬂﬁqlh%@é/dmee@
will be of the? ﬁs: f rﬁ%fqh’é;dﬂéo f,g;u% W) oyed. For a 2
stage rel ease t unﬁapﬁ,[daébltdﬂ@dsal st%geau gtiase and said 35
is fed to one nfrmﬂlemlmenmﬁerattlzr?sta e count er less éomeaclaéffﬁerma,é (c)
scrubbing th& Oﬁé@ﬁ f%ed }t%t emr f‘ﬁl'#%zrﬁ ela?qél K A of-aqueonsPhgsaheric 4cid 80
extract, (d) co eﬂ@m@ﬁs‘%? uh% hOfeRahi C ggher m xer section.
Although aci d O0éf heatx fra&hctmbhthumsem info thewo 0[9%80,9 counter- these
concentrat|o$ ebe used d| rect for a curt Eleml.wéﬁf,ysﬂndtﬁwe

rel case to oflie AT AE SIS ey .@ed ek U
purified acid cal gk desi ol pem #® oft 0 CH/AY @até,t idef It
is to be 100 pprﬂ‘hepmuuathaﬂlapmalvmds and an oo mducedﬂﬁsxelﬂroamwrted V\hen
enpl oy| ng nmethyl isppotyl |ayer,4s@e) separat

organi ¢ ket o%% as 'ggs;osol vent t HESS&mount of § ‘% :::l lwﬁgg:m % tj{'ﬁf,ﬁﬂpﬁﬁmtﬁ%
concentrati on -of tii% enpl oyed f@l’g%}tlsfact Q&Y suititde fof BgEpoktal ARAS &id fBrming
aqueous phase to gie a concent rgggﬁ:am d ofthem@thwdiqhgfIS|swablh%raalaﬁg’s>d@ceQ to
0.4:1 based gnp 84C9-92% aci di tgsgpgnt ent, %? |ng said 45 the wei ght
of extract, whereadafor two stag@%?ﬂ!@ncentr éﬁ%ge e obibdt Wals BJeddber lil2e
crystal - 110 rel ea% an anmount Qq er in tdtd “upgid ed” honclamaat the ormf
crystals of [err] omthe O. 13{@1, e enpl Sta‘F ‘Pﬂ E‘gd"&edr&tino

mot her | i quogs and, Néh) recycl i ng<t pen not her m n Qg%%ﬁﬁgqm
and 0.05-0.3 for Pquor after PR™ on noekrate t@rrdds@ gas ) CorltdivngSt age
rel ease suffices. Icf‘ shoul d be und®™ scrub’l $% Lri(84?%§iP&hgj)3_ (c) 50 stood
however that i fExmpeBds "&Hs‘liﬁgldé’yé’ H is The. pr3fe¥hs of the invention is

€ 1°s rmxer settler

i1 lustrated 40115,&@54 E‘% fr e by the 105

foll ow ng Exa {he&etibneaph&ezmtolﬂ)e reas hleced | naless}ﬂr Dbt ained fromthe
ket one A—H des j&éﬁ &egﬁfﬂﬁ ?%WIPGTP%@ @Pns “ C extr tion

el ease processALANBRL LT i mﬁ;&. Bty @..&csu

smal | armunt450fuanhlef 1edie3 afs Gowe it Fig | oye recn' 1da§mna so@@éﬂcwﬂwe ad 1end

crystallized 55_ Thhifisstcstage lof Erl%ﬁp@as,eﬁx Horis e A b tedlpgttudeldt #pproximatglyan
‘“g'FP@“’HFSd’E@ rig¢ cipqylating

anal ogous nanneilustrated by Kig. 3
nvention t her eri ““%h.em g',,é“t@éd agﬁ el?andtﬁ cTidRey pfhmmﬂs bk iyl |y

produces twoS0st foe alesreledse thsPO4 molvdtee ed msbllﬁfoftﬁms aricl am lmynmydrate 115

conposi ti on. phf?Fd corditipns m'i%?@bt‘fa‘{aﬂ% poipty aﬁ ﬂb/l%mf c
appr oxi matel y 5§ m°8ih°£‘?§§* of the ‘gﬂ%'sﬁaws vﬁg ojgleld 12%/1% er.zgi ﬁ%ﬁc
present in the starting naterial and ag,a to be used for washmg th '
125 haaw ng a%% oﬁmmlﬂ)l ic content |ess thale centrfuge. [ err] bined with th 120
1 6% 100 mre Were comoin wl e

o ssi0onecont R T RORID B Ko Bl
whi Ch; i s suitabineaf cheﬂseoldnﬂl ylelilu@X'H B St 1 used, for\scaibbling theh@iventtekaset.| ThG 6

fertijliser p?%ds&ﬁ b3, cnlgmmmgo%/& md] less 5 ap%@taglngbg;%ﬁzowmmmll 125
pm ketgne, and recovering gp e resultan r of crystals were e
! SObl{t yl ket Oneéach g water mutually saturated. a 2!tﬂed tank, the contents of W, I? MG 115
t

6 EXAMPLES A, By ly solvent free phosphoric acid ma £ COyab gdhoel N é'-?p P205
(85.6% [err] Exncmbentrﬂedlﬁa foresdeirtulatlabeipofatrl \Wipiebus b0 Cid b @ﬁé [.-&M‘n}ngt 0
the fil ow di afft ath $9°Gunder Tedutedi presiurd ¢s prodiice s 66% PAR ppm Fe a process in whilkh
bothijthe initial extraction | ess than 10 ppmMy 5 of the H3 P04 into
met hyl i sobutyl ketone and | ess than 50 ppm F 70 the
final} rel ease into water are both accom SG 1.70/20 C.
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pl i shed using one stage m xer settlers (1 and which after cooling to 300C
is fed to a con- 2 respectively in the figure). The sol vent extract
tinuous crystalliser operating at [err] The is separated fromthe aqueous
raffinate and slurry produced is centrifuged to produce 31.5 10 scrubbed
by bei ng passed through a series |b/hr of crystalline phosphoric a¢

hem hydrate 75 of m xer settlers, 3, to extract cationic (2H3 P 0)
of analysis inpuritiesfromthe solvent extract. The scrub 66% P2

l-i quor enpl oyed is-the purified aci dllﬁgths: ned | ess than 500 pm SO3 from
the rel ehse m xer settler 2. ’ ess than 5 ppmeach of EFel My, F

15 The feed acid is introduced to the first and also 36 |b/hr of
aqueoushphosphoric acid N80 mi xag setgler g a tsenperatgs,ure of about [err]

of analysts The tenmperat$ire risds as & res@t ofSthe re’ease 58% [err]
of heat of extraction of the [err] into the 1. 9963 ket one.
| ess than 100 ppm each OE Fe, My and F. 20 Be exa@ details of the

conditions pertain- The purity of the crystalli%he prodct can be 85 ing at
each stage of the proges® are shown on the further inproved by washing it
with a solution flow B agram G - of a portion of
the crystals in water X TR s of ‘I'ﬁe pr8duct "had a‘h anal ysi s of

course reduced the yi®l d of crystals. The crystals are prelted by adding

themto a 25 (el ]S A & 458 = S stirred vessel in
which the contents ar@ m@n- 90 Fe = JerT] t ai ned
above [err] to provi de ad iquid phosphoric Al <5 ppm

acid suitable for transp ing. ghe agid feg m nggMy = <5 ppm
the mother liquor is suitable fof sal& as produced. 30 = Ca

<5 ppm . EXAMPLE2 95 Vv

< 2 ppm In thi gxarrplethe object was to recover the C

< 2 ppm t ot aI "°u§g§f§de<d" phesphod ¢ achkd in tHhe form Cu

<2 ppm of yﬁ 8l% Phosphoric acid produced as in N

< 1 ppm Exarple | (a) from the solvent extraction Pb

< 1 ppm ope tlgbﬁh 14. 7 gph, was steamstrippgd and 100 C

<1l ppm conce@ﬁ@ ed g;o pr@duce#S 0 gph contmgining [err] Exanple
Bis illustrated by Fig. ¥ 1.55% SOB In this exanple the 1 stage
m xer settler 25 ppm Fe 40 egpl oyed forg the el easegof the H3 P04 from
10 ppm My Y 10% t he ¥Xet one Pphase into the water
was repl aced- I&%s than 50 ppm TF by a 2 stage operatl on. The tenperature
of the SG = 1.70f20 C f&d aci ddwas &gai ngerr]  The exd@ct conditions

whi ¢h after coollﬁ' t@ SGOC was Ped t& a pert ai n‘an at Qifferent stages and
t he conposi - crystal S&Y conprising a stirred tank and a 45 tions of the
streams are shown in B gg 2. rgcircifl ati @ | odfy via gdscraped surface

heat 110 The first st? Hf Exanple 1 Ex.[{a) i'§ excHanger, a tenperature
of approximately illustrated by Fig. 3. In this exanple 2 stage [err]

bei ng mai ntained with brl‘,;ne circulating m xer settlers are enpl oyed both
for the at [err] extract en of 8he [&r] ito tRe ketoﬁe and The slurry
produced was centrifuged<yrel di ng 50 “for the rel'ease of H3PO4 into water.
Figures 1 64 |IDb/hr of phosphoric acid hem hydrate 115 for the conditions
pertaining at various pOls.D§$ crystals and 72 | b/hr of aqueous phosphoric
and the conpositions of t §% & ious styeams* acid. 11 |B/ hr of the crystals
were dissolved in are sh(?dvﬁ A the figure. water to yield
12 | b/ hr of aqueous plmosphorl c acid to be used for washing the crystals on
55 EXAMPLE 1(b) ghe cengri fuge.

120 Product phosphori gﬁ frorm thersol v&nt S The wa¥hi ngs were conbi ned
with the extraction oge ion described in Exanple. 1(a) separated aqueous
phosphoric acid and difuted of 7.4 gph, is steam g,rl pped;,count ercurrently
with 3.1 gph water to yidid 8.1 ag 8§ t(g'lﬁ ,g'&t:pac.g'@:col um vyi el di ng
7.0 gph at used for scrlﬁ)bl ng teg soldvent BetragtigThig Y SG = 1. 43,

cont ai ni ng 42. 0% P205 and | ess aci dcontai ned41. 0%3205 and 2.1% S03.

125 than 50 ppm ketone, an§ recovering 0.2 gph The resultant 53 | b/ hr of
crystals were nelted eachg_ fs ket &ne arl wat@r nugual |y Haturat ed. ina
stirred tank, the content§“,n_5f whigch vve&ne Trg)sz es entl al gy sol vent free
phosphoric acid maintai ded  atd [erd] t pr@vi de I8 concentrated in a
forced CI rcul ati on evaporator aqueous phosphoric acid for sale containing



65 at [err] under reduced pressure to produce 66%/[err]

130 7 1,436, 115

77 ,

7 Terr] 8 1, 436, 115

8 less than 200 ppm S03 - to produce an aqueous phosphoric
acid having and |l ess than 5 ppmeach of Fe, My and F. a P2 OGs content of
66% 5. A pre@s according to any one of the EXAMPLE C :

precedi ng clans wherein the concentratggp?cid 5 1000 cnB -wet process
phosphoricdacid derived is cooI ed to'f 70 f nm

Mor occan phosphate r ock haV| n : rocess accordi ng to any:

of the specifil® mgg“m Berr PP%?‘H-P"et : ehesphoris agid Savipg reln-
the concentrat®8H*58 /’ % 4 cOong el o s‘s’i R 39 Ghydhe ok BreObt @i ned
by vacuum epegpariEd on of the |ron conte@ieceofngaalaa%mm'éaﬁicmﬁitenaaﬁe mxer
agueous pufi tqoedmbwm plospheticpcidisteriiiet e & caddediin 841206 a two stage

count ercurr eff sol ?f ﬁt‘”&‘)ﬁsr“ ﬁ° awwﬁe se.
CTort whotiol Sl 1 e Ao Sobual SRS A gl
any one of tixe doeentodf @P3%evatiod Initajond imixef Sﬁedus 3mrmémtphosplme1c odciaebbtamrdec edi ng

cl ai ns Wné‘?e %f dwassiree oppterp seddfer | fo Vepeﬂtfmwﬂé Fﬁ?aisf | et Hy|

cetone unstigs g TR A BT ke I sl 0 o

of a raffi natnﬁe Ocﬁ%dmmy ﬁ ,acr!y Q?ﬂ urstrl but yl

15 havi ng ano @ro 2. Wrmérvtfam“ffuﬁe @%aﬂh |c=olwna ms haatsoamylajwhelapbmiyl

et her . 15 havmg ki H, ‘g‘&w ?365? ap) irais o/pl Ptg‘gthg é% erone 80g. A
tent of 0.46%, and ¢o %ketone r cess aCCOT! 11n W,

process accop i tHomChre shit Stﬁe%& '&quﬁrk%toﬁ@f?- 5B clbont - The

ket one the emiaotemtthelaheasdﬂealuklylwakeame afomb or 6 carbon extract of the
ot her sett ethrea fage msteltceg) sett s t h? é ha oerdma I@mrSrVémem
i xer - set ? &g s sugbued S LT LUy Ak S i h@mao
which it WaSmﬁiElr géllatlo mﬁ& mﬁt and hehesgatv Rktracs is Hfiey|

ket one. the scﬁ@bed/gtganc phi'daeasspd; puto alrmli Xp0 0 phosglori¢ qc(m J Cliefock tretheatehte glvelthe
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